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CHILLED CASTINGS. 
No. I. 

In resuming this subject, it must be remarked that it is 
not sufficient that the founder should find a good mixture 
for producing oman? with a required depth of chill, as so 
many conditions and circumstances operate to affect that 
dep It is very necessary to test the mixture fre 
quently by casting test pieces, and examining not only the 
chill but the character and quality of that part which is 
not really chilled. For many p it is desirable that a 
strongly-marked chill should be obtained, having the inner 
part of the casting as soft or as tough as possible. y mix- 
tures may be easily made which will give a sufficient or a 
very deep chill by increasing the quantity of white iron used, 
but this may be at the expense of the strength of the 
casting, and hence such changes in the mixture must be 
made as will secure a chill of the required depth and still 
leave that of the casting which it is not desired 
should be chilled in a normal state, so that the strength 
of the casting is not sacrificed. Most irons will on 
the other hand take a surface chill, but this is rarely of 
any use, and as all irons are susceptible of variation m 
character both in the blast furnace and in the cupola, it is 
highly desirable that great care should be taken in making 
frequent tests of the iron as it is used from the cupe’) in 
ualiing the castings. When any considerable quantity 
of scrap from various sources is used this is especially 
necessary, as the castings which have formed scrap will 
probably have been made from very numerous brands of 


MCnilled wheels for railway rolling stock are not very 
often made in this country, but very large quantities are 
made for contractors’ wagons and for colliery purposes. 
In making these very great care is necessary to secure the 
proper mixtures of iron. There are several, perhaps many, 
tirms in the kingdom who pay the necessary attention to 
the many points involved in success in this work, but 
there are some who evidently do not think that any 
particular attention is necessary. Some evidence of this 
transpired in a recent action by an ironfounder at Wigan 
against Messrs. Gripper and Bayless, contractors, having 
in hand the construction of a promenade at Southport. 
The ironfounder, whose name it is not necessary to men- 
tion here, supplied to Messrs. Gripper and Bayless, a 
number of wheels supposed to be chilled wheels in the 
usual sense of the term, but as these wheels wore out very 
rapidly and —— not to have any chill worth mention- 
ing, Messrs. ge and Bayless refused to pay for them 
or for the whole 
ironfounder to recover the amount claimed was tried in 
the early part of last month, and according to the evidence, 
as reported in the Wigan Observer of the 3rd and other 
days of last month, the wheels were certainly not chilled 
wheels. The servants, including the foreman, for the 
ironfounder, moreover, seemed to have very little know- 
ledge of the mixtures of iron and the precautions neces- 
sary for producing chilled castings, and hence the 
iron used was totally unfit for making chilled wheels. 
According to the evidence of the foreman, the iron used 
was Glengarnock No. 3, Wigan Coal and Iron Company’s 
No 3, and machine scrap, in —_ proportions, Such a 
mixture, it will be seen from what has already been said 
and that which follows, is useless for the purpose to which 
it was put, although several witnesses whom it might be 
supposed would possess some knowledge on the subject 
considered the mixture satisfactory. The evidence on the 
part of the plaintiff was not, however, calculated to A 
yort the claim that the iron employed was such as should 
used in making chilled wheels. For the defendants 
several witnesses were called who have undoubtedly had 
considerable experience in making chilled castings. Among 
these were Mr. R. C. May, C.E.,and Mr. R. C. Rapier, C.E., 
both of whom gained their early experience with Messrs, 
Ransomes and May—now Ransomes, Head, and Jefferies 
~a firm which was one of the earliest makers of chilled 
wheels and other chilled castings, while Mr. Rapier’s firm 
-Ransomes and Rapier—are now large makers of chilled 
castings—amongst others, the chilled points and crossin, 
originally made under Mr. G. A. Biddell’s patent, 
and in which a deep and uniform chill must be 
combined with strength in the casting as a whole. Both 
these gentlemen gave evidence of the unsuitable character 
of the mixture mentioned above for making chilled 
wheels, though when asked what iron should have 
been used with that mixture, Mr. Rapier was obliged to 
say that he preferred not to answer the question, as only 
years of experience and constant attention would enable 
anyone to learn that, and consequently by those who at 
considerable expense had gained the necessary information 
it was held a trade secret. Mr. Samuelson, of a: 
also gave evidence, stating that 35,000 wheels had n 
made under his supervision, he having patented the form 
of wheel used by the contractors in 1855. The negative 
evidence in the case was very full, but no information was 
given of what would be the most useful mixture for such 
wheels as those forming the subject of the action. Some 
idea of the importance of the trade in chilled wheels for 
contractors’ use may be gained from the statement in Mr. 
Gripper’s evidence, that in the eighteen months his firm 
hall n at Southport 500 wheels had been broken, and 


he thought they had been moderately fortunate. He con- 
sidered the average life of a wheel on contractors’ wagons 
to be about eighteen months, but a good wheel, if it did 
not meet with accident, would last ten years. The 
wheels supplied by the plaintiff had lasted but a very 
short time, and beside be 

so, were in many cases defective castin 

. For heavy wagon wheels cast upon a chill as indicated 
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88 | sharply defined chill has been fired 


ing without chill, or nearly 


in Fig. 6, the following mixture has been found to give a 
chill of about fin., but from what we have said the neces- 
— c es for producing a chill of less depth will be 
r 


ily gathered :— 
eatororBrymbo. 
For motion blocks, such as that indicated by Fig. 3, in 
Fics 


which the chills are rammed up in an ordinary mould, and 
for which a chill of about fin. is required, a mixture 
caens of the following has, it is said, been found suit- 
able :— 
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mixture has been found satisfactory in producing a chill 


of about 1$in. :— 
Hematite ... ... 23 


For‘a chill of about gin. ‘in depth, the following has 
n used :— 


and for a chill of about lin. :— 
Hematite 
Lilleshall C.B. 2» 
For making axle-boxes upon a turned chill, as indicated 
FIG.S 
CHILL 


in Fig. 5, the following mixture has been found to chill 
about fin. 
The chill, if thinly coated with plumbago, will readil 
come out with a slight blow from a some. Sat : 
For chilled castings exposed to impact shock, such as 
chilled shot and shell, it is very necessary to secure a 
mixture which will give a deep chill without a sharply 
defined line, the chill should gradually fade off or merge 
into the grey or mottled character. When a shot with a 
inst an armour 
late the chilled part has cracked and fallen ‘off, so that 
Scatile and Blaenavon irons are not found suitable for 
this purpose. Chilled shot and shells are of course only 
made in a few places, so that we have not been able to 
ascertain whether a mixture of other irons with the follow- 
ing will effect the required evanescent chill. Cwmbran iron 
has been found necessary for the pu This iron is 
very rich in manganese, and the whole of the carbon is 
in a combined form, as the following analysis will show :— 


Cwmbran pig iro 
bo 
Carbon, graphite... ... ... .. .. 3 


These shells are cast in heavy chills, as indicated in 
Fig. 7, and the following mixture has been found to effect 
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the required chill, while retaining the necessary stren, 

in the unchilled portions. 
Scrap from castings of shot and shell... ... ... 
Old cast iron guns ... ... ... 


For the surface of the chill such as that used in Fig. 4, 
a correspondent recommeids the use of oil and plumbago, 
while he also commends the use of plumbago, No. 1450, 
Battersea, for the chills and for finishing the mould sur- 
face for small castings. In making chilled ploughshares, a 
section of one of whicn is indicated in Fig. 8, 2 chill mould of 


considerable thickness may be used to secure strength, and 
a mixture similar to that used for axle-boxes may Be used, 
For this purpose a clean, somewhat sharply defined 
chill is desirable, while the unchilled part should 
be soft, so that the lower surface retains its form, 
the upper part wearing oif most rapidly and prevent- 
og Oe share from wearing out of ground or out of land. 
Other mixtures than that mentioned may be employed, 
and from what has now been said any founder will be 
able to adapt the irons generally at command in all foundries 
to the purpose. In making small chilled castings on chill 
moulds of closed forms it is n to observe that the 
casting be not of such a form that it so overlaps the outer 
parts of the mould as to be strained by its own contraction 
and the expansion of the chill, as this, even when the 
overlap is only of the nature of an over-run, is likely to 
break the casting. In making small castings of varying 
thickness for conversion into malleable iron, chills are 
sometimes used not to act as chills, white iron being used 
for the —_— , but to carry away heat from the thick 

and so inducing approximate uniformity in the rate 
of cooling of the casting, and preventing the fractures which 
sometimes otherwise occur in cooling owing to differential 
contraction. The iron for such p is best melted in 
cruibles and in a furnace such as that known as Fletcher’s, 
r wer} a high temperature and regularity are easily 
obtain 


THE ATALANTA. 

Wirx the circumstances connected with the loss of the 
Atalanta our readers are no doubt familiar to a certain 
degree. It is known that she was a training ship, and 
that she has been lost at sea. The history of the ship may 
thus be briefly stated. 

The Juno, afterwards called the Atalanta, was a sixth- 
rate of 923 tons, built at Pembroke dockyard, after the 
designs of the late Rear-Admiral Sir William Symonds, 
then Surveyor of the Navy. She was launched in 1844, 
and, having been fitted for sea service, was in September 
of the following year commissioned for the Pacific station 
by Captain—-now Admiral—Patrick J. Blake. After a 
commission extending over three-and-a-half years, she was 
paid off in February, 1849 at Chatham, and remained in 
“ ordinary ” until September, 1853, when she was refitted for 
sea service, and commissioned by Captain Stephen G. Free- 
mantle for the Australian station. On her return to 
England, after a commission of about four years, she was 
paid off, and put into “ ordinary,” and in 1861 was fitted 
as a water police vessel at Portsmouth, where she re- 
mained until 1877. In that year the Admiralty, for 
reasons stated by Vice-Admiral A. W. A. Hood, C.B., 
decided that a sailing ship without steam would be the 
best provision for training the young “ ordinary ” seamen, 
who were ace in considerable numbers in the 
depét ships ; and accordingly orders were sent to Ports- 
mouth to have the Juno examined, she being the only 
available vessel of the size and class considered suitable 
for the purpose. On the completion of the repairs, she 
was sent to Devonport to be fitted out, her name was chan 
from Juno to A: ta; and on the 17th Sept.,1878,she was 
commissioned by Captain Francis Stirling, with a crew of 
113 officers, seamen, and artificers, besides 170 young 
“ordinary” seamen for training, and sailed on the 
17th of October in that year. After a cruise in 
the West Indies and on the coasts of Ireland and 
Scotland, she returned to Portsmouth in September, 
1879. On this cruise she experienced no bad weather, but 
on her return 10 tons of ballast were, at Captain Stirling’s 
renewed request, added to the 30 tons already on board, 
the ballast being filled in with 3 tons of cement. Some 
alterations having been made in the internal fittings on 
the recommendation of Captain Stirling, at a cost of £886, 
the vessel sailed from Portsmouth on the 7th November 
1879, with orders to cruise in the West Indies, and to 
return to England in the following April, but owing to 
the occurrence of two cases of yellow fever on board, 
Captain Stirling, in the exercise of his discretion, left the 
West Indies, in January, for Bermuda and England. He 
arrived at Bermuda on the 29th of January last, and 
meee <—e with provisions and water, sailed with 

er for country on the lst February, since which ti 
nothing has been seen or heard of hake ; ee 

In order to arrive at the cause of her loss, a Committee 
of Investigation was appointed, consisting of Admiral 
Ryder, ye Randolph, Mr. H. C. Rothery, Mr. R. B. 
Batt, and Mr. Waymouth. The report of the committee 
has been sent in, and is in many respects favourable to the 
ship. The most important question raised was, however, 
was she likely to capsize in a gale, and on this point we 
give the report of the committee in full as follows :— 

(23) The next question which we i i 
vessel’s stability. the witnesses ad 
a ship of war.or training ship, speak of her as a safe and stable 
ship 5 at the same time they all agree in saying that she lurched 
and rolled very deeply. We have no record of the extent of these 
lurches during the time that she was in commission as the Juno. 
but we have entries in Captain Stirling’s reports, and in the ship’s 
log books, and statements in the evidence, that after her conver- 
sion into a training ship she lurched from 40 deg. to 45 deg., and 
rolled to. windward from 22 deg. to 25 deg., that she put er lee 

ttings e water, an i 
minute. le from twelve to thir- 

seems e pendulum which the board 
indexed only to 30 deg, end that they had 
the angles of heel from the horizon, and no facilities for using 


| 
To this may be added, for deeper chill, some white iron, | 
and if scrap is used it must be of grey iron, and some 
white iron will generally be required. For making hammer | 
blocks, such as that indicated in Fig. 4, the following 
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them, if they had had any. We were told by Lieutenant the 
Honourable A. Bethell, who had served in her during her first two 
cruises as a training ship, that the way in which they estimated 
the lurches Fae one Bam Se: barometer, which, when it had gone 
through an arc of pe ee brought up by a bulkhead ; and he 
stated that if the bulkhead had not been there the barometer 
would often have shown a larger angle. He also stated that the 
erttries in the log-book as to the extent of the vessel’s lurches had 
been made after conversations amongst the officers ; that his im- 
pression was that she had frequently lurched 40 deg. and over ; 
and that when running in a heavy gale the lee nettings would be 
in the water on an average once in every half-hour. On the other 
hand, we have the evidente of several officers of very large ex- 
ience who have expressed doubts whether the vessel ever 
urched to such an extent, and Sir Thomas Symonds, G.C.B., 
Admiral of the Fleet, said that if she had done so she ought to 
have been broken up forthwith, but that he didn’t think she had. 

(25) There can be no question that the mode of estimating the 
extent of the vessel’s lurches was very likely to mislead; and 

ilst we are not in a position to say positively that she lurched 
as much as 45 deg., or even 40 deg., yet the fact of her having 
a her bilge keels out of water even in a moderate 
sea, and the statement of Lieutenant Bethell that in a gale the lee 
nettings were in the water about once every half-hour, satisfy us 
that after her conversion into a training ship she must have 
lurched and rolled very deeply. This character for very deep roll- 
ing had been neat. f in former commissions, vessels of her 
design being known to have that defect; and it was to remedy 
this that on her being fitted for a training ship bilge keels were 
affixed to her. The however, of her 
unsatisfactory, Captain Stirling reporting at its conclusion t 
she had lurched 40 deg. and rolled 5 deg. to windward. 

(26) It is probable that if the extent of the rolling had been 
borne in mind the bilge keels would originally have been fitted 
lower down so as not to have been brought out of the water except 
in extreme cases, instead of being as they were frequently out of 
water even in ordinary weather. And it may well be a question 


whether it would not have been better to have placed them lower 
down after the first cruise instead of removing them oe omen as 
they might have added to the easiness of the ship, although, at 


the same time, it cannot be said that they would have increased 
her stability. 

(27) Admiral Sir George Wellesley, K.C.B., the Lord of the 
Admiralty, whose province it was to inquire into the matter, 
stated that his attention had not been ca to the fact of the 
vessel's — lurehing and rolling, and that even if it had been he 
should not have deemed it of any consequence, thus differing from 
Sir T. Symonds. Of so little importance do the reports of the 
vessel's heavy lurching and rolling on her first cruise as a training 
ship appear to have been considered, that when Captain Stirling 
asked to have the bilge keels removed owing to the severe shocks 
which they gave to the ship, his application was at once complied 
with by the Admiralty, and‘the four 64-pounder guns on the main 
deck were at his request removed, and two 9-pounder guns substi- 
tuted for them on the upper deck. On his return from his next 
cruise Captain Stirling reported that the removal of the bilge 
keels had made the ship »more » although she rolled more 
deeply, and he repeated his application for 10 tons more ballast, 
which was thereupon supplied to him, the ballast at the same time 

ing filled in with three tons of cement. 

) No doubt the shortening of the lower masts, the reduction 
of the armament, and the removal of the bilge keels and the four 
64-pounder guns, as well as the addition of the ballast and cement, 
would tend to increase the ship’s uneasiness, by causing her to roll 
and lurch more deeply ; but ‘the fact of the ship having. lurched 
and rolled deeply is no proof that she was not a stable ship; on 
the con , taking Mr. definition, “‘ that the stabili 
may be said to be the foree with which she tends to right h 
after she has been inclined, or resists inclination from any position 
in-which she is,” it would seem that heavy lurching and rolling 
may be quite consistent with stability. 

(39) e have ascertained from the Admiralty that the centre of 
gravity of the Atalanta was lowered, from what it had been in the 
Juno, ‘75 of a foot, and that.after her first cruise it was further 
lowered “10 of a foot, and after her second cruise still further 
lowered ‘10 of a foot, ing altogether ‘95 of a foot. And the 
conclusion, therefore, at which we have arrived is that, if she 
lurched and rolled very deeply when fitted as a ship of war, it may 
fairly be seem that, but for the presence of the bilge keels, 
she would have lurched and rolled more deeply as a training ship, 
still more so on. the second cruise, and most of all on her last 


cruise. 
(30) Amo: the documents for which we asked, and which 
were supplied to us from the Constructors’ Department of the 


Admiralty, was the Atalanta’s curve of stability. Thinking, how- 
ever, that it would be more satisfactory if this were also calcu- 
lated by some one not connected with the Admiralty, we requested 
Mr. William John, an assistant to the Chief Surveyor at Lloyd’s 
Registry, to make the necessary calculations, and to furnish us 
with the result. Mr. John’s qualifications for the work were un- 
doubted, as it was he who, while in the service of the Admiralty, 
had calculated the stability of the Captain and other vessels. A 
’ copy of the curves furnished by the Constructors’ Department and 
by Mr. John will be found in the appendix. 

(31) On comparing their results it will be seen that there is not 
much difference between them, and that whilst the Atalanta, from 
her great beam and the peg-top shape of her midship section, had 
very large initial stability, the amount and distribution of her 
weights, and the small quantity of ballast which she carried gave 
her a vanishing stability, according to Mr. John at 85 deg., accord- 
ing to the Constructors at 96 deg., the difference being due to the 
latter having been made for the normal condition ‘of the ship, in 
agreement with her equipment as first completed for sea, and sub- 
sequently modified to include the change in .armament and the 
increase in ballast, whereas the former was in agreement with the 
reported weights, and deduced from the draught of water at the 
date of sailing on her last voyage. 

(32) From these considerations, and from a comparison of the 
Atalanta’s curve of stability with those of well-designed merchant 
vessels, Mr. John was led to think that the vessel had an insuf- 
ficient righting moment at =. 7 angles, and that it was by no 
means improbable that she would capsize, if caught in a squall of 
wind, unless very skilfully handled. Mr. N. Barnaby, C.B., the 
Director of Naval Construction, appeared to share Mr. John’s pre- 
ference for a design with less beam and more ballast, and thought 
that for a vessel of her displacement about 90 tons of ballast 
would be preferable to the 30 to 40 tons which the Atalanta 
carried, provided that she had less beam and a different midship 
section. 


(33) In comparing, as Mr. John has done, the Atalanta’s curve 
of stability with those of the merchant vessels to which he re- 
ferred, it must be borne in mind that the qualities required in a 
ship of war are in many respects very different from those needed 
for a merchant vessel. Amongst these may be mentioned the 
power of fighting her guns in a fresh breeze, for which t 
initial stability is ired, which it is admitted that the A’ ta, 

. How far it might be possible in a ship of war to combine 
sufficient initial stability with great righting moment at large 
angles of heel, such as appears to be possessed by well-stowed 
mezehant ships of good design, is a question of the greatest im- 
portance, and upon which there is doubtless room for considerable 
difference of opinion ; but this, as it appears to us, is not a ques- 
tion on which we are asked to report. 

(34) What we are required to say is, whether the Atalan 
when she left England in November, 1879, was a stable ship ; 
the conclusion to which we have come, after a full consideration of 
all ‘the facts of the case, is that she was on the whole a very 
stable ship, except at large angles of heel; that she was more 
stable than w commi i 


mmissioned as a training ship, and much 


more so than in her previous commissions as a man-of-war. 


BOILER EXPLOSIONS AT HUGHENDEN AND 
RUABON, 

On the 16th of December, a portable engine exploded at Mr. 
Lee’s farm, near Hughenden, Berks, killing one man and injuring 
the driver very seriously. The adjourneditquest was opened on 
last Wednesday week and concluded the same day. The most 
important evidence was that given by Mr. Spencer Jackson, of 
Chinnor, who said that he visited Mr. Lee’s farm on the 17th 
December, where a portable agricultural engine had exploded on 
the 16th. He examined the débris. The engine was of very old 
make—by Clayton and Shuttleworth, Lincoln. It had burst 
with great violence. He produced a plan showing the positions of 
the fragments. The crown of the fire-box collapsed bodily, the 
force being thus directed vertically downwards, lifting the fire- 
box end of the engine into the air, causing it to turn a complete 
sommersault, throwing the near-side fore-carriage wheel into a 
tree overhead, breaking off two large branches, and falling 10ft. 
behind its original position. The off fore-carriage wheel, weigh- 
ing 2 cwt., was hurled forward, in its flight taking off the top of 
a tree about 60ft. from the ground, and embedded itself in the 
turf at a distance of about 120 yards. The boiler in its first 
bound alighted 22ft. off, on the top edge of its shell, ricocheting 
forward 9ft., on to the bottom edge of the fire-box, again turning 
a sommersault, and, being relieved of the cylinder, fly-wheel, 
travelling wheels, &c., and having gained momentum, it bounded 
33ft. more, again taking leaps of 19ft. and 24ft. It was finally 
deposited in the stream on its right-hand side, and 35 yards from 
its starting point. The cylinder was thrown 62 yards, and was 
surrounded by the driving belt, portions of the pump, piping, 
&c. A piece of the exhaust pipe, 2ft. in length, was embedded 
in the ground 25 yards further. Fragments of the chimney were 
driven in various directions, within a radius of about 60 yards. 
The smoke-box, with chimney-stump attached, was driven for- 
ward 41 yards, but its door was carried backward to the right 20 
yards, at an angle of 80 deg. The hind travelling wheels remained 
on their axles, and were moved a few feet behind. The drag- 
shoe, weighing 621b., which was attached to the fore-part of the 
engine, was sent 36 yards to the rear. On examination he found 
the pump in fair working order, one of the valves only having 
rather too much lift. The pump-plunger was packed air-tight. 
The feed-pipe was clear, and the suction-hose, although con- 
siderably perished, would draw, providing the water covered a 
fracture llin. from the lower end, and after the explosion 
there was still sufficient water left to do so in the tub, which 
had not been disturbed. The hose was well bound tothe union, 
and the union joint air-tight. The pressure gauge was damaged 
by its fall, but on taking it to pieces he found the sensitive plate 
had burst in an upward direction. The syphon pipe was clear. 
he could not find the safety valve. 

Two witnesses were here re-called, one of whom said the safety 
valve was on when he worked the engine, while the other stated 
that he searched for the safety valve after the explosion, and 
could not find it. _ 

Mr. Jackson continued—I, however, made a new one, fitting it 
to the original seat, and tested the spring balance, which was 
marked up to 45 lb., but it blew off at the valve at a pressure of 
43 Ib. to 44 1b. The water gauge was gone, the taps being 
broken short off, but the steam and water holes in the brass 
nipples left in the plate were clear. On examination of the 
boiler I found it different in construction from the present make, 
as the two barrel-plates were rivetted longitudinally, and instead 
of the shell-plate being flanged it had a rivetted angle-iron con- 
nection with the barrel. I also found that the boiler had been 
repaired in four places—one patch 18in. by 5in., being studded 
to the right-hand side, and another, 4in. by 34in., on the same 
side. Round the left-hand mud-hole in the front plate was 
rivetted a patch Yin. by 8in., and an angle iron patch, 14in. long, 
under the barrel, and rivetted to the shell-plate. All the patches 
were sound. The barrel of the boiler was partially rent from 
the shell of the fire-box, evidently caused by the boiler pitching 
onend. On looking into the interior of the fire-box, I observed 
that the fusible plug was gone. On close examination it was 
evident that no iron plug had been substituted for lead. The 
iron bolt which lay inside had fallen from the boiler stay-joint. 
He mentioned this because the iron bolt was about the same size 
as the hole, and it might be supposed it came from it. The 
crown plate of the fire-box was a quarter of an inch in thickness 
and had every appearance of having been red hot. The top flange of 
the back-plate, to which the crown was rivetted, had first given 
way, the fracture extending right and left, causing the crown to 
lap over the tube-plate. The tubes were of a fair thickness, but 
the tube-plate was sprung. The front plate and two side plates of 
the boiler shell were bulged nearly 4in., although the stays were 
sound, and the plate on being drilled proved to be yin. thick and 
of good quality. I attribute the explosion to shortness of water, 
and over-pressure of steam. Had the pressure not exceeded 
60 lb. and the crown of the fire-box been covered with water the 
accident would not have happened. It is evident that the 
safety valve was in some way fixed. It is possible that the 
balance was screwed down to the full extent of the spring, but it 
cannot be ascertained now on account of the loss of the valve and 
the bending of the balance lever. It might have been screwed 
down so as to let a little steam off and still let steam accumulate. 
All this, however, is only supposition. 

The Coroner : The suction pipe was in order, you say. How 
was it the water did not get into the engine? Witness : If the 
engine had been standing some little time and the pump not 
going it would soon run short of water. These engines will not 
inject water unless they are running. 

You mean standing still while the strap was being put on ?— 
Yes; or it might not have been full when they stopped. I 
cannot tell that. 

You mean that the water would be made into steam ?—Yes, 
and cause pressure to accumulate. 

Isn’t it the duty of a fireman to see that his boiler is full of 
water ?—Yes, sir. It is evident there was immense strain on the 
boiler. That was evinced by the bulging of the front and side 
plates. 

Do you suppose there was more than 80 Ib. of pressure to cause 
the explosion ‘—There was certainly 80 b..if not more. I should 
not be surprised if there were more. 

The Foreman : That of course you can only conjecture ? 

.The Coroner: But you can say for certain that there was 
80 Ib.?—Oh, yes. I have had 80 1b. on engines myself with front 
plates as thick and they never bulged. 

And should you think with that old engine 80 1b. of pressure 
would be a bursting-charge’—Yes. It would burst at the 
weakest place—the flange—provided it was hot. 

But was it hot ~The crown was hot. 

And you say this engine was only calculated for 60 Ib.?—Yes. 
The breaking strain of a new engine is far higher than the 
w 


orking strain. 
What would be the breaking strain ?’—601b. would be the 
working strain of this when it was new, not the breaking 
strain. 


Can you explain why 200 lb. is marked on the dial !—That has 
been used for a higher pressure engine. 

To an ignorant man what would that mean !—They all 
know who go with these engines that 601b. is about the 
working point. They are not fit to drive an engine if they 
do not. 

The jury, after hearing some further evidence, retired for fifty 
minutes, and on coming into court the foreman said :— 

We find (i) that William Coleman, though not an educated 
engineer, was as generally competent as most men employed to 
drive agricultural engines. We find (2) that the engine burst 
from want of water, but owing to the frequent stoppages which 
had occurred in the working, and the present defective state of 
the suction pipe; we are unable to attribute criminal blame to 
William Coleman. 

The Coroner said that was hardly an answer to his last 
question—whether there was sto) of the supply of water ¢ 

The Foreman : The evidence will not show it, in the opinion 
of the jury. 

The Coroner: Then you return an open verdict /—that there 
is not sufficient evidence to show from what cause the bursting 
took place. 

The Foreman: There is not sufficient evidence to show 
criminal neglect on the part of William Coleman. 

The Coroner : Nor of any other person ? ; 

The Foreman: No, He was the only one responsible, [ 
suppose. 

The Coroner: Well, I'll take your verdict. It is simply an 
open verdict. 

The Foreman : I don’t see how it is possible to come to any 
other. The jury have very carefully considered the evidence, 
and many of the jury are practically acquainted with the work- 
ing of these engines. 

The Coroner took a note of the verdict of the jury and read 
it out. 

The Foreman asked that the exact words he had read 
should be inserted in the verdict. The Coroner had asked three 
categorical questions, and they had given three categorical 
replies. 

The Coroner said the replies were:hardly as he wished them to 
have been—Yes or no. 

After some conversation, the foreman and jury agreed to their 
verdict in the following form (the word “ present” being inserted 
at the special request of Mr. Blagden) :—“ That the portable 
engine owned by William Lee burst from want of water, and the 
present faulty state of the suction pipe, and caused the death of 
the said William Harris, but there is not sufficient evidence 
before the jury to show that there was any criminal neglect on the 
part of William Coleman, the driver, in the working of the said 
engine.” 

The Coroner : I can only say that I can hardly agree with your 
open verdict, but probably it may be a caution to farmers and 
others using these portable engines to have competent men to 
work them. You see the result of this. 

The Foreman : We could say a great deal, but we had to 
on the evidence before us, and on that I believe we have heen 
and faithfully returned our verdict. 

The Coroner: I think it my duty to say so. Addressing 
Coleman, the Coroner added—I must say you have had a very 
lenient jury. I am decidedly of opinion that you are responsible, 
but the jury consider there is not sufficient evidence to make you 
so. You have had a very narrow escape, I think. You should 
not have undertaken things you have not been brought up to. 
And I think the owners me pe well to look to their engines 
and see that they are in proper order, and not have suction pipes 
in a state like this. 

Our readers will not be slow to trace an analogy between this 
case and the explosion at Maidstone. 


A very serious double explosion of two externally fired boilers 
recently took place at Ruabon. 

The adjourned inquest upon the bodies of the six men who died 
from injuries received from this boiler explosion, which occurred 
at the New British Ironworks, Ruabon, on November 20th, was 
resumed on Tuesday the 4th inst., before Mr. B. H. Thelwall, 
coroner, assisted by Mr. Samson, of the Board of Trade, when 
the following verdict was returned :—“ The death of the six men 
was caused through injuries received by the explosion of two 
boilers in the works of the New British Iron Company ; that the 
said explosion was caused by the thinning of the plates of No. 12 
boiler, owing to corrosion within the brickwork ; that we, the 
jurors, find there has been an error of judgment on the part of the 
New British Iron Company in not having had the boilers stripped 
for the purpose of thorough examination; and we, the said jurors, 
also find that the Midland Company have been guilty of consider- 
able negligence and want of care in not making an internal exam- 
ination of the said boilers during the space of the last five years.” 

The two boilers which exploded worked connected with ten 
others, and were numbered 12 and 13, being arranged as shown 
in the sketch on the next page. Each boiler was about 32ft. in 
length, and they were respectively 7ft. 3in. and 6ft. 4in. diameter. 
No. 12 was fired by hand, and No. 13 by the waste heat from a 
puddling furnace. Both boilers had flash flues, and were sup- 
ported by brackets secured to the sides. The date of make was 
unknown, though it is evident they were of considerable age. 
They were made of jin. plates, and the seams were single 
rivetted by hand. The plating was extremely irregular, about a 
half of No. 12 being placed lengthways of the boiler, and the 
remainder in the opposite direction. The plates had also been 
repaired and patched in many places. The boilers were exposed 
to the weather, the side brickwork covering them in coming to 
about 18in. from the centre-line. They were fitted with the 
mountings common to this class. The pressure at which they were 
worked was 27 lb. to 30lb. The highest pressure the gauges—- 
which have been tested since the explosion by Mr. Samson, and 
found correct—were seen at any time to indicate was 31 1b. per 
square inch. The plates of both the boilers internally were 
reduced by corrosion in places from yyin. to fully jin. depth, and 
externally, where the brickwork over the flues rested on the 
sides—from 2ft. to 3ft. in width—they were deeply corroded, 
especially along the left side of No. 12, where the thickness was 
not more than 

The explosion took place at 7.15 a.m., when the workmen 
were changing shift, the engine standing at the time, and it was 
‘considered there was about 301b. pressure. Rupture evidently 
commenced at the deeply corroded part at the left side, about the 
middle of No. 12, the crown portion of this boiler (from the 
corroded part on one side tothat on the other) being blown out, while 
the shock of the explosion apparently caused rupture of No. 13 
‘at a circular seam about the middle of its length, opposite to 
‘where the rupture of No. 12 and the portions of both 
-boilers were scattered as shown in the accompanying sketch. 

The manager, engine-drivers, and engineer of the works, as 
well as the chief engineer and inspectors of the Midland Boiler 
Insurance Company were examined, the most important evidence 
being that given by Mr. Marten, who said that he was chief 
‘engineer to the Midland Steam Boiler and Insurance Company, 
‘and that he had occupied that position since 1862. The two 
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boilers that exploded were not working in March, 1871, when 
they were placed under that company's inspection. The in- 
spectors were instructed to examine the boilers as far as possible. 
The last internal examination of No. 12—the firing boiler—took 
place in 1875, and of the other boiler in 1872. It was their 
system to send their inspectors over without notice. He thought 
an improvement might be made in that system. He thought 
the boiler exploded because the plate was worn thin 
by external corrosion, and had grown too weak to bear the 
ordinary working pressure. The plates of boiler No. 13 were 
nearly their full thickness, but the boiler was seam- 
ripped, which was a common way of exploding. Some 
of the plate of No. 12 boiler, produced, were gy in 

in thickness, and there were other parts jin. There was 
ashort length of that plate—2ft.—which was specially thin 
and which would account for the explosion. In reply to Mr. 
T. B. Acton, he said when boilers were insured, and not merely 
inspected as those were, they examined the boiler thoroughly 
every year. A letter from the witness, dated May, 1871, 
ing for an opportunity for an internal inspection, was 
ut in on behalf of the New British Iron Company by 
r. Acton, and in reply to which the witness said an 
examination was made. The inspection company had not 
asked for an opportunity of thoroughly examining the boilers for 
the last five years. They had internally examined about sixteen 
boilers on an average annually, Witness said that their responsi- 
bility was that they guaranteed inspection by qualified inspectors, 


difficulty. The borough on the south side of the river is 
drained by three and a-quarter miles of stoneware pipe sewers, 
and the sewage brought to the river side, whence it is carried in 
an iron pipe sewer under the river and across the wash lands. 
After passing under the protection bank of the north level it is 
emptied into a tank sewer, devised for the reception of the 
sewage during the time the pumping engines are at rest. It 
then flows into the wells of the southern outfall pumping 
station, and is pumped into the gravitation main close to the 
outfall. 

The borough on the north side of the river is drained by nine 
and three-quarter miles of brick and pipe sewers. The northern 
arterial main is a brick sewer, egg-sha in section, of 3ft. by 
2ft. internal diameters, and 3670 yards long. The main 
intercepting brick sewer is 1235 yards long, and comprises 149 
yards of 3ft. by 2ft. egg-shaped, 612 yards of 2ft. 9in. by 
lft. 10in. egg-shaped, and 474 yards of 2ft. barrel sewers. These 
sewers discharge into a barrel culvert 3ft. 4in. in diameter, and 
508 yards long which empties into a penstock chamber ; from 
thence the sewage is taken by two 24in. iron pipes, laid side by 
side and for the most part in embankment to the straining tanks 
at the outfall. The sewage from the districts north of the river 
flows directly on to the irrigation area by gravitation. The 
geological formations through which the trenches were excavated 
are principally members of the Oolitic group, but in the south- 
ward gravels of the post-tertiary period overlay the Jurassic 
rocks, The thick beds of hard stone met with in nearly all 
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THE RUABON EXPLOSION. 


and sent a faithful report of the result of such examination to the 
owners. Charles Jefferies, inspector to the Midland Steam 
Boiler and Insurance Company, said he had not the rule for 
finding the strength of a boiler at hand. The exploded boilers 
should have been examined once or twice a year. The plate 
produced was not fit for a pressure of 301b. It was only fit for 
a water tank. Both this witness and Coulson, his successor, 
thought they would have discovered the condition of the plates 
twelve months before the explosion, and they thought the condi- 
tion of the plate sufficient to cause the accident. Mr. Courtney 
Osborne Weeks, engineer to the Board of Trade, also read a 
report containing a statement of the condition of the boiler, and 
the cause of the accident, as described above. The opponents 
of boiler insurance will scarcely be able to find an argument 
against insurance in this case ; the boilers having been under the 
inspection of the Midland Boiler Insurance Company, but were 
not insured by them. 


PETERBOROUGH CORPORATION SEWERAGE 
WORKS. 


THE sewerage works now completed for the Corporation of the 
city and borough of Peterbcrough, involved the construction of 
thirteen miles of brick and pipe sewers, with the necessary man- 
holes, ventilators, flushing arrangements, and penstocks ; the 
construction of duplicate tanks for the straining of the 
sewage at the outfall and two miles of concrete carrier ; the 
preparation of 96 acres of land out of a farm of 300 acres 
purchased by the Corporation for the utilisation of the sewage by 
irrigation ; the erection of two pumping stations, with the 
necessary machinery ; and the erection of two cottages. 

The sewage from all parts of the borough is brought together 
and discharged at one outfall. It is conveyed by the water- 
carriage method on the separate system. As about seven-eighths 
of the entire population of the borough dwell on the north side 
of the river Nene, it is consequently in this portion that the 
largest and most costly sewers are constructed; but the 
peculiar situation of the southern district renders the convey- 
ance of the sewage to a suitable outfall a matter of considera) 


parts of the north and eastward have caused the excavations to 
be difficult and costly ; but the stone was utilised in the con- 
struction of the roads and the concrete carriers on the sewage 
farm. 

The pumps by which the sewage at the southern outfall is 
lifted into the gravitation main are two duplicate three-throw 
lift pumps, driven by two high pressure non-condensing 
horizontal engines of six horse-power. The normal speed of the 
engines when working with a boiler pressure of 451b. is 100 
revolutioas a minute ; and each pump working at twenty double 
strokes a minute will lift four hundred thousand gallons in 
twelve hours. The sewage on arriving at the outfall is discharged 
into settling tanks, built in duplicate, and provided with wrought 
iron strainers ; passing from thence the liquid sewage is conveyed 
in a concrete carrier to the land prepared for irrigation. On 
arriving at the land prepared for the reception of the sewage the 
carrier divides into two smaller ones from which the sewage is 
distributed over the irrigation area by land carriers. The larger 
concrete carrier is 1098 in length, and has a water-way of 
6°5 superficial feet. e two smaller carriers are 2159 yards 
long, and have a sectional area of 4°8 superficial feet. The 
irrigation channels are 12in. wide at the top, 6in. at the bottom, 
and are 6in. deep. All the carriers are laid in horizontal lengths 
with sluices and drops at every change of level. The soil on the 
irrigation area is of a light alluvial character overlying silt, and 
has a natural filtration and drainage of 4ft. As the farm is 
situated near the Bedford Level, and within the protection bank 
of the North Level Commissioners, the effluent water is not 
allowed to be carried off by their drains, except in dry seasons, 
and must consequently be lifted over the North Bank into the 
New Cut of the river Nene. This is effected by two 12in. 
centrifugal pumps, driven by two 25-horse power high pressure 
condensing engines. The normal speed of the engines is sixty 
revolutions per minute, with a boiler pressure of 60Ib. The 
cylinders are 1ft. 4in. diameter, and the stroke, 2ft. The fly 
wheels are 10ft. in diameter, and weigh two tons. Each pump 
when making 400 revolutions minute will deliver over the 
bank one million six hundred thousand gallons in six hours. 
The boilers are Galloway's patent with shells 18ft. long by 6ft. 


The works were designed and carried out by Mr. John Addy, 
Assoc. Memb. Inst. C.E., of Peterborough, with Mr. John C. Gi 
Assoc. Memb. Inst. C.E., as resident engineer. The contractors 
for the buildings were Messrs. S. and W. Pattinson, of Ruskington, 
near Sleaford; and for the engines, pumps, boilers, and 
machinery, Messrs. Seeking and Ellery, of Gloucester. ‘The 
works on the main drainage and irrigation farm were partly 
executed by Messrs. J. 8. Cooke and Co., and partly by the 
Corporation. 


CONVERSION TABLES. 

Tuer large table which we publish this week is the first of a 
series which we hope to publish by degrees, for enabling French 
measures to be turned into English, or English into French, at a ° 
glance, and without any calculation whatever. Our reason for 
publishing these tables in this particular form rests on two con- 
victions : (1) that a very large amount of work is done by engi- 
neers and manufacturers in converting French and English 
measures into each other, economy in which work is therefore of 
value ; (2) that the strictest scientific accuracy in such work is 
very seldom required, and therefore the long and cumbersome 
array of figures necessary for such accuracy may very well be 
dispensed with. 

The arrangement rests upon this basis, and may be explained 
in a very few words. The present table concerns measures of 
Length, and gives the means of converting metres into feet, 
centimetres into inches, and kilometres into miles, and rice versd. 
Thus, supposing we wish to know the number of feet in 233 
metres, we say, “233 metres = how many feet?” We glance 
over the page till we find the number 233 in the number 
column, and opposite to this we find in the “Metres = Feet” 
column the number 764°4. We then simply write down for our 233 
metres, 764°4ft. It will not be once in a hundred times that we 
shall want to get a more close equivalent than this, but, if 
needed, we can still use the tables for the pu . Thus we see 
that 200 metres = 656°2ft.; also that 300 metres = 984°3ft., and 
therefore 30 metres = 98°43ft., and 3 metres = 9°843ft. Adding 
these three figures togetber, we get for our result, 233 metres = 
764°473ft., which is the same result as we should have obtained 
by laboriously multiplying 3°281—the equivalent of 1 metre—by 
233. 

lf a number does not lie within the limits of 100 to 1000, 
given in the table, it is still easy to apply the tables to it. Thus 
if the No. of metres be 23, instead of 233, we look at the No. 230, 
or move the decimal point one place to the left in the equi- 
valent No. of feet, giving No. 75°46ft. If, on the other hand, the 
No. be 2335 metres, we first look at 233, we move the decimal 
point in the equivalent one place to the right, giving 7644ft., 
we then look at No. 500, and move the decimal point in the 
equivalent two places to the left, giving as the equivalent to 5 
metres, 16°40ft. Adding these together we get 7660°4 as the 
No. of feet we require. If the original number is not a whole 
number, but partly a decimal, as 23°35, all that is necessary is to 
alter the decimal point in the result to correspond, giving 
76°604ft. Similarly the third and fourth columns can be used 
for the conversion of millimetres instead of centimetres and so 
forth. 

We have only to add that the table has been compiled with 
great care by Herr C. Capito, graduate of Copenhagen, and now 
assistant to Professor Ayrton, and that we ahall be glad to receive 
any hints which may render this and future tables more com- 
plete and valuable. 


TENDERS. 


SOUTHAM SEWAGE OUTFALL WORKS. 
E. PRITCHARD, ineer, 27, Great George-street, Westminster, 
8.W., and 37, Waterloo-street, Birmingham. Quantities supplied 
by engineer. 


Ottaway, F., Sandford Thames, Oxford .. .. .. 322614 2 
Dovener and Quisnel, Stoke, Staff. 
Rowson and Co., Stoke, Staff... .. .. .. .. «. 17191011 
Smith, J. W., Westminster-chambers .. -- 1600 0 0 
Smith, G. F., Milverton, Warwick .. 1404 0 0 
Watson, G., Southam .. .. .. 1390 0 0 
Cunall and Lewis, Birmingham 124 0 0 
Green and Son, Warwick .. .. .. .. lI7712 0 
Law, Geo., Kidderminster 1139 0 0 
Burkett and Co., Birmingham. .. .. .. 1. .. 1045 0 0 
Palmer, A., Birmingh pted 


Tuer STEEL TRADE.—The t increase in the manufacturing 
capacity both of Europe and America has alone prevented that 
return to high prices which the present demand would have caused ; 
and as, on both sides of the Atlantic, factories are being still further 
extended, the same counteracting cause will have effect for some 
time to come. A year ago, the total output capacity of steel rails 
in England was rather more, and in America rather less, than 
750,000 tons per annum, while now, with the works already in 
operation or ready to commence at short notice, the total in each. 
country is about a million tons. In America the present demand 
for steel rails is so considerable as to tax severely the supplying 
power available, and the product for at least six months forward is 
already sold. A deficiency does not at first result in the importa- 
tion of rails from Europe, but in the seurbeneatt of that depart- 
ment of manufacture which falls behind. Thus, while the demand 
for raw material is generally sufficiently met by Italian or Spanish 
ores, Bessemer pig iron has to be imported when the local blast- 
furnaces prove insufficient, and, in other cases, when the blooming 
mills cannot keep pace with the converters or with the rail mills, 
a considerable import of blooms from Europe takes place. This is 
the case at present, not only for rail making, but also for supplying 
those si er steel works which make plates, wire, wall other 
miscellaneous goods, with the blooms and billets the large convert- 
ing works are at present too busy to supply. If the rail mills in 
America cannot meet the demands of 2 id during the coming 
year, it is yet an open question whether the deficiency will be made 
up by imported steel rails, or by home-made iron rails, or by iron rails 
from Europe. Both in Europe and America the different modes of 
making steelare finding their proper place. The Siemens process, with 
all its acknowledged merits, cannot compete with the quicker 
Bessemer converters for so cheap a commodity as steel wt In 
England, steel works constructed with the Siemens open-hearth 
plant are not working on rails, but are making ship plates, railway 
tirés; axles, and other similar articles, or are altogether ; 
while in America the Siemens process has hardly applied at 
all to rail making, and the Siemens furnaces, with or without 
the Pernot modification, are confined entirely to the smaller 
industries, and are found extremely convenient for using up the 
Bessemer scrap. Both in England and America the circumstances 


of locality and transport are acquiring enhanced importance in the 
competition of le; but while in England even a short land 


carriage is a disadvantage, in America works unfavourably situated 
for material to local consumers, 
—Matheson and Grant's Engineering Resort 
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THE BASIC DEPHOSPHORISING PROCESS ; 
WHAT IT IS, AND WHAT MAY BE EXPECTED 
FROM IT.* 

By Mr. Jacosp 


A stac is said to be basic when it is composed of metallic 
oxides ; or, in other words, when the base of the slag is a metal, 
the slag is said to be basic. Oxide of iron, and oxide of cale um, 
are true basic oxides, and form highly basic slags. A slag is said 
to be acidulous when it is Bence of a metalloid, such as silicon, 
phosphorus, or sulphur, oxidised to silicic acid, phosphoric acid, or 
sulphuric acid, and these acids combine with ase forming 
silicates, phosphates, or sulphates. When these compounds are 
present in a slag in a large degree, it is said to be of a highly acid 
character. When a metallic process is conducted n presence 
of a highly basic slag, it is called a basic process; ana when it is 
conducted in the presence of a highly aeid slag, it is called an acid 
process. The process by which the ancient Romans and Britons 
made their iron is known as the Catalan process. It was conducted 
in an open chamber surrounded on all sides and the bottom with a 
lining of charcoal dust. The fuel was used in this metal chamber 
admixed with,the iron“ore and metal. The slag present in this 
metal chamber and produced by this process was principally com- 
posed of oxide of iron ; hence the Catalan was and is a basic process. 

The blast furnace is lined with stone or brick, both of which are 
highly acidulous ; and although limestone is used as a flux, owing 
to the silicious character of the oic and ash of fuel, the slag is of 
an acid character, as will be seen by the following analysis :— 

Lime .. 


Hence, the blast furnace process is an acid process. Henry Cort, 
who invented the puddling process, was the first to separate the 
fuel from the metal chamber ; he lined his metal chamber with 
sand—silicic acid—the slag was highly acidulous, and Cort’s puddling 
process was an acid process. Dr. Roebuck, the inventor of the 
refinery fire, lined the metal chamber with cast iron water boshes. 
The fuel was admixed with the metal. The refinery slag was 
highly basic, as is shown by the following analysis :— 


Oxidecfirm .. .. .. 859 
Hence the refinery process was a basic ee. 
Samuel Rodgers improved Cort’s puddling process by putting an 


iron bottom and iron plates into the puddling furnace, and lining 
the metal chamber with oxide of iron instead of sand. The follow- 
ing analysis of the slag shows it to be highly basic :-— 


Oxide of iron 
Magnesia 05 


Hence Rodger’s puddling process is a basic process. 
The Bessemer process, invented by Henry Bessemer, is conducted 


in a converter which is lined with ganister—a — silicious sub- 
stance. The slag produced is composed of the following :— 


.. .. . ov oo “eo 
Oxide ofiron .. .. os 


It is a silicious slag because there is not suffieient basic material to 
engage all the silicic acid as silicates. And the Bessemer 

is an acid process. In the open-hearth process the metal chamber 
is lined with sand. When metal and scrap are used the slag is 
highly acidulous, and the metal and scrap open-hearth process is 
an acid process. When iron ore is used in the open-hearth in con- 
siderable quantity, the slag is neutral; and the ore and metal 
open-hearth process may be classed with the basic processes. We 
therefore have as 


Basic Processes. Acid Processes. 
Catalan Blast furnace 
Refinery Cort’s puddling 
Rodgers’ puddling Bessemer 
Open-hearth ore and metal Open hearth metal and scrap 


The dephosphorising problem may be summed up in these words : 
The phosphorus must be oxidised to phosphoric acid P, O,, in the 
presence of a basic slag, in order that the acid so formed may unite 
with and be held by a metallic base as a phosphate of lime or a 

hosphate of iron. And as silicic acid decomposes a phosphate of 
ime or a phosphate of iron, and carbonic oxide decomposes a phos- 
phate of iron, the slag must be of a highly basic character in order 
that ail the silicic acid formed by the oxidation of silicon shall 
combine with and be e ed in theslag as silicates. And in order 
to avoid the reduction of the phosphate by carbonic oxide, the 
dephosphorisation must take place in the presence of a highly 
basic slag, and in the absence of carbonic cae In the acid pro- 
cesses before mentioned, as the blast furnace, Cort’s puddling, 
Bessemer converter, and the open-hearth with metal and scrap, the 
silicie acid and carbonic oxide reduce the phosphate to a phos- 
phide; and as a phosphide has a greater affinity for the metal 
than for the slag, the phosphorus is returned to the metal. In 
the blast furnece, however, an additional reaction takes place 
under the following conditions :—Carbonic oxide being always 
present at the zone of reduction, where the ores are deoxidised, 
the phosphorus accompanies the metal as a phosphide of iron. 
In case where the slag in the hearth does not contain over 40 per 
cent. of silicic acid, and does contain 60 per cent. of basic material, 
the silicic acid being held as silicates, the oxide of iron contained 
in the slag in the free state will oxidise a portion of the phos- 
phorus, which, uniting with oxide of iron or lime, will form a 
phosphate of iron, or a phosphate of lime, and exist in the slag 
in the hearth of the furnace below the zone of carbonic oxide ; 
under these conditions a partial dephosphorisation of metal takes 
place in a blast furnace working on black cinder. The degree of 
phosphorus thus taken up by the slag will depend upon its basic 
character and its ability to hold the phosphorus as a p osphate. 

In the old basic processes—the Catalan process and the refinery 
process—the fuel being admixed with the metal, carbonic oxide 
was always present ; hence the phosphate could not exist, even in 
the highly basic slag, and dephosphorisation was impossible. In 
the basic open-hearth dephosphorisation takes place before the 
elimination of carbon commences, if the phosphoritic slag is 
removed, and also after the carbon has been consumed and carbonic 
oxide disappears. In Rodgers’ basic puddling process the chemical 
reactions are divided into three periods: first, the melting 
os second, the boiling period ; third, the solidifying period. 

ing the first period the metal is melted and the oxide of iron 
is admixed and melted. The chemical reactions which occur in 
this period are the oxidation of phosphorus, and of silicon and 
their removal from the metal to the slag. As there is no gas 
evolved from the oxidation of these elements the metal remains in 
a state of rest, except so far as agitated by the puddler’s tools. If 
the slag be tapped off just before the close of this period, it will be 
found to contain from 70 to 80 per cent. of the phosphorus 
previously contained in the pig metal. But if the slag remain 
with the metal until the silicon is reduced down to ‘02, the second 
period commences, the carbon‘is oxidised to carbonic oxide, which, 
passing upward through the slag, attacks the phosphate and 
reduces it to a phosphide, and, as a consequence, all the phosphorus 
removed from the metal during the first period, and permitted to 
remain in the slag, is returned to the metal during the second 
period. As the chemical reaction during the second period is the 
oxidation of carbon to carbonic oxide (C.O.), ebullition takes 


* Paper read before the Engineers’ Society of Western Pennsylvania 
Z.8.A., December 2ist, 1880, 


lace, and the metal boils. When the carbon has been reduced 

own to 08, the ebullition ceases, the cinder or slag ‘‘ drops,” and 
the metal solidifies, and, as the puddlers term it, ‘is brought to 
nature” during the third period. During the first part of the 
third period the damper is raised, and the metal which extends 
above the slag is exposed to an oxidising flame. The phosphorus 
is either sweated out of the metal by liquidation or is oxidised by 
the fluid cinder ; in either case, it being oxidised to P2O,, it again 
enters the slag as a phosphate of iron (2FeO.P20;). There bei 
no free silicic acid or carbonic oxide in the slag during this third 
period, the phosphorus remains in the slag until the metal is with- 

rawn ; hence Rodgers puddling process, when properly con- 
ducted, is a true basic dephosphorising process, being conducted in 
the presence of a highly basic slag, and in the absence of C.O. or 
free silicic acid. 

As phosphorus, silicon, and carbon tend to reduce the fusion 
point of iron in d to the amount of these elements which the 
metal contains, it follows that the fusion point of iron is greatly 
raised by the diminution of these elements, and this is the reason 
that the iron solidifies during the third period of the puddling pro- 
cess. In the Bessemer and open-hearth processes the temperature 
is kept high enough to hold the metal in a fluid condition after the 
elimination of phosphorus, silicon, and carbon, but at the high 
temperature required, Rodgers’ basic lining—oxide of iron—is 
fused also, and for this reason the Bessemer converter and the 
open-hearth have heretofore been lined with a silicious material. 

e new basic dephosphorising process, by which iron and steei 
may be desiliconised, decarbonised, and dephosphorised, and yet be 
retained in a fluid state, so as to cast it into ingots of iron, 
or of steel, is conducted in a metal chamber lined with lime, 
which is a basic material, it being the oxide of the metal 
calcium. By means of a lime lining the required temperature to 
keep the metal fluid may be employed with but little waste of the 
lining ; and when the lining does waste, it being of a highly basic 
character, it tends to form a highly basic slag. When the Besse- 
mer converter is furnished with a lime lining, and the metal is 
blown in the presence of a highly basic slag until the silicon is 
oxidised to silicic acid, and this acid unites with bases forming 
silicates, and the blow is continued until the carbonic oxide dis- 
appears, and the metal is further blown in the presence of a highly 
basic slag, and in the absence of free silicic acid and carbon oxide, 
the phosphorus is rapidly oxidised to P, O,, which enters the slag, 
and uniting with oxide of iron, remains there as a phosphate of 
iron (,FeO.P,0,), and the silicon, carbon and phosphorus are 
entirely eliminated from the metal. When the slag is of a highly 
calcareous basic character, the phosphate of iron may be decom- 
posed anda phosphate of lime formed (CaO.P,0,). When the 
phosphorus exists in the slag as a phosphate of iron, if carbonic 
oxide be present, it will rob the oN of its oxygen, forming 
carbonic acid, and the iron and phosphorus unite as a phosphide of 
iron, and return to the metal. isut when the phosphorus exists 
in the slag as a phosphate of lime, carbonic oxide will not 
reduce it. If, however, silicic acid is present in a free state, 
it will rob the phosphate of its base, forming a silicate of lime, and 
the carbonic oxide will rob the acid of its oxygen, and the phos- 
phorus is returned to the metal. In the practice of the ic 
dephosphorising process in the Bessemer converter, the silicon, 
carbon, and phosphorus are entirely removed, and the metal is 
very nearly pure iron. If a small quantity of ferro g or 
ferro-silicide is then added to partly reduce the oxygen, and the 
metal is cast into ingots and rolled, it will be found to possess a 
highly fibrous character, much superior to fibrous wrought iron 
made by the puddling process ; and if sufficient ferro-manganese or 
ferro-silicide is added to thoroughly deoxidise the metal, when 
rolled it will be found to possess a fine crystalline texture. In both 
these cases the ingot iron so made will be very ductile. When 
ingot steel is desired, the metal, when desiliconised, decarbonised, 
and dephosphorised, should be removed from the slag, and then 
deoxidised and recarbonised in the usual manner. When an open- 
hearth is furnished with a lime lining, and the metal is held at a 
high temperature in the presence of a highly basic bath, until the 
silicon and carbon are eliminated, and the silicic acid is engaged as 
silicates, and the carbonic oxide disappears, and the slag is still 
sufficiently basic, the phosphorus is rapidly eliminated, and 
remains in the slag as a phosphate of iron ; the metal may then be 
treated with ferro-manganese or spiegel for deoxigenisating and 
recarburetting it. 

In both the Bessemer and the open-hearth practice it is desirable 
that the metal should be removed from the presence of the phos- 
phoritic slag before the ferro-manganese or spiegel is added, as the 
chemical reactions which take place when these elements are added, 
tend to carry a portion of the phosphorus from the slag back into 
the metal. The quantity of slag required will depend on its degree 
of basic purity and on the amount of silicon and phosphorus to be 
eliminated, the essential requirement being that the slag shall 
possess sufficient basic material to engage all the silicic acid as 
silicates, and all the phosphoric acid as phosphates. To secure 
these requirements in excess, the weight of the slag will range 
from 25 to 30 per cent. of the weight of the metal. In the economy 
of the new basic dephosphorising process, it is desirable to produce 
metal for this process emo as little silicon as practicable, so 
as to prevent the appearance of silicic acid in the slag so far as 
possible. And as the reduction of silicon is a reduction of the 
source of heat, it is desirable to increase the percentage of phos- 
phorus in the metal in proportion to the heat units withdrawn by 
the reduction of silicon. Therefore the most desirable metal for 
the new basic dephosphorising process is that which is low in silicon, 
and containin, i 2 to 3 per cent. of phosphorus. 

When metal containing 2 per cent. of phosphorus is treated in a 
lime-lined converter, and in the presence of 25 per cent. of a wr 
calcareous basic slag, the slag when withdrawn will be found to 
contain 18°32 per cent. of phosphoric acid to weight of slag, or 4°58 
per cent. of weight of the metal. In order to obtain a metal from 
any class of ores, suitable for the new basic dephosphorisin 
process, containing a minimum of 2 per cent. of phosphorus, anc 
to economise the cost of the basic calcareous slag, it is proposed 
to use this calcareous phosphoritic slag as a flux in the blast 
furnace in place of so much limestone. When this slag containing 
18°32 per cent. of phosphoric acid is used in a blast furnace in 
proportion to } ton of slag to 1 ton of metal produced, the phos- 
phate is reduced by the carbonic oxide and silicic acid toa phosphide, 
and the metal produced will contain 2 per cent. more phosphorus 
than was obtained from the ores from which the metal was 
smelted. Thus the phosphorus which is utilised by oxidation for 
the «evelopment of caloric essential to keep the metal in a highly 
fluid .ondition in the basic converter, is again utilised by its redue- 
tion in the blast furnace, securing economy and an absolute 
control of the production of a minimum of 2 per cent. 
of phosphorus in the metal made from any class of iron 
ores; which is desirable, as it is more convenient and yrac- 
ticable to elimininate 2 per cent. of = from the metal by 
the basic process than it is to dephosphorise a metal containin; 
but one-tenth of that amount of phosphorus and 2 per cent. o! 
silicon. The essential requirements of dephosphorisation having 
been determined as set forth, i.e., the oxidation of phosphorus in 
the presence of a highly basic slag, and in the absence of free silicic 
acid and carbonic oxide, it is pro 1 to dephosphorise molten 
metal flowing from a blast furnace by treating it at a low tempera- 
ture in the presence of a highly basic slag, and withdrawing the 
metal from the slag after it is dephosphorised and before the oxida- 
tion of the carbon takes place, and running the oxidised metal into 
pigs, or taking the metal and treating it in the acid Bessemer con- 
verter, or in an acid-lined open hearth. It is also proposed to 
dephosphorise molten metal direct from the blast furnace as before 
described, then running it, minus the slag, into an open hearth, and 
there desiliconise it down to ‘025, and then withdrawing the dephos- 

horised metal and running it into pigs. Such a metal would be 

ow in phosphorus, high in carbon, and practically free from silicon, 
and would be a superior chilling iron for the production of 
chill rolls, car wheels, and most excellent for gun metal, 


and malleable castings, and all foundry purposes. It is also pro- 
to desiliconise and decarbonise metal in the acid Bessemer 
converter, and then run it minus the silicious slag into a basic- 
lined converter or open hearth and there dephosphorise and refine 
it, and then run the metal, minus the phosphoritic slag, into a 
ladle and deoxigenise and recarbonise it in the usual man»er, and 
cast it into ingots. Having explained the distinguishing character- 
istics of the old processes, and the essential requisites to dephos- 
phorisation possessed by the new basic process, 1 will now venture 
a few predictions as to “‘what we may expect from it.” The 
basic dephosphorising omg will eliminate all the silicon, carbon, 
manganese, and phosphorus contained in the metal and produce 
nearly pure wrought iron. As the fibrous character of wrought 
iron is caused by oxide of iron being inter-stratified in alternate 
lamina with the iron, and as the molten metal in the basic con- 
verter will, at the end of the blow, be somewhat oxidised, if a small 
quantity of ferro-manganese be added to it, but not in sufficient 
uantity to reduce all of the oxygen, the ingot iron produeed by 
the basic dephosphorising process when rolled down will exhibit a 
highly fibrous texture and possess in a superior degree the properties 
of ductility, malleability, and welding, which are possessed 
by the best Swedish or Norway iron—therefore the importation 
of such irons will cease when the basic wrought iron is put upon 
the market, as the latter will be better and cheaper. And as pig 
metal designed for the basic dephosphorising process may be made 
from the cheapest class of ores, smelted in a blast furnace in which 
a hot blast of the highest volume and temperature is employed, the 
metal will be of the cheapest class produced ; and as such metal, 
whether white, mottled, or grey, can be put into fibrous wrought 
iron at less cost by the new basic tea bell seve process than it is 
now, or can be, put into puddled bars by the paddling yrocess, We 
may expect that the history of the puddling process will be closed 
at an early day. By incorporating with the basic metal just suffi- 
cient ferro-manganese to Recoudity deoxidise it, the ingot iron 
when rolled down will possess a fine crystalline texture, and yet be 
tough and ductile. Thus it is conceived that the fluid basie 
dephosphorising process will not only produce a superior quality of 
steel containing any degree of carbon, chemically bined, from 
‘O01 to 2 per cent., but it will also produce wrought iron, both fibrous 
and crystalline, of a quality superior to any produced heretofore 
by any other process. And as the degree of expansion and con- 
traction between any given temperatures will be increased in 
proportion to the amount of carbon contained in a metal, 
and as the fluid basic dephosphorising process is capable of 
mae yap ingot iron free from carbon, we will be able to produce 
y this process a superior quality of wrought iron possessing all the 
essential characteristics required for structural purposes. Believing, 
as I do, that graphitic carbon is held in the pores of the shysical 
structure, and that the portion of carbon which is sail to be 
chemically combined is held in the pores of the chemical structure. 
the most pure iron, having its pores empty, when recarbonised will 
take up a greater amount of carbon and exhibit greater elasticity 
and resilience than less pure iron so carburised. Hence we may 
expect to produce by the basic process spring steel of a superior 
quality. As the most pure iron will take up the largest amount 
of chemically conhinal carbon, or in other words will accommodate 
more carbon in the cheimical pores, when such iron is highly car- 
burised the steel will be harder and the texture more dense ; there- 
fore we may expect to produce moldboards, land sides, plough points, 
and other agricultural steels of superior quality by the basic 
dephosphorising process. As pure iron is diver white, of a very 
agreeable, mild, and at the same time brilliant lustre, steel pro- 
duced from such iron will possess a finer texture and be capable of 
exhibiting a higher polish and a more beautiful lustre than iron or 
steel of less purity. Hence we may expect to produce steel for 
cutlery, cutting tools, and other polished work of a superior quality 
by the basic dephosphorising process. The new process will pro- 
duce rails of ingot iron or of any degree of carburisation desired, 
and I believe that rails containing ‘60 to ‘75 of carbon made by the 
basic process will be stronger, tougher, and wear double the tonnage 
of rails now made by the Bessemer acid process. The basic process 
will produce better iron for tin-plate, for galvanising, for stamping, 
and drop forgings than has ever been produced by any other process, 
It is proposed to produce pure iron by the basic process and then 
re-carburise it by infusing plumbago into the metal and thus avoid 
the reactions which take p in re-carburising by the use of ferro- 
manganese or spiegel. Basic steel may be produced by this method 
possessing the peculiar characteristics of tool steel. Pig metal for 
the basic process may be made from all kinds or qualities of iron 
ore, but for reasons Loiwe mentioned it is desirable that the metal 
produced shall be low in silicon, and contain not less than 2 per 
cent. of phosphorous. Hence by the utilisation of phosphoritic 
ores the centre of greatest production of iron and steel may adjust 
itself to the economy of the basic process, 


In the economy of the basic process the blast furnaces and the 
converters, or the open hearths, will be located near each other, so 
as to save fuel and freight on the phosphoritic slag. The metal 
produced by the basic process being in a fluid condition, it may be 
cast into ingots of any desirable shape; and as mechanical opera- 
tions will be employed to work these forms in large masses, the old 
rolling mills may not prove economical. As ingots designed for 
plates may be cast of any desired width, and as the ingots will be 
reduced to plates principally by automatic process of rolling, nail 
plates, tank and fi plates, will be produced at less cost than such 
are now produced by the old processes. In conclusion, I believe 
that the fluid process, i.¢., the Bessemer and open hearth, with the 
basic Fie sai sm improvement, will, in time, supersede all 
others for the production of iron and steel, and will ultimately 
enable the United States to become the greatest exporter of iron 
and steel in the world. 

As the priority of invention relating to all the essential features 
requisite to the new basic dephosphorising process is now in litiga- 
tion in the cases known as “‘ Reese v. Thomas,” until the priority 
of invention is determined it will not be known whether myself or 
Thomas and Gilchrist will control the new basic dephosphorising 
process in the United States. For this reason I have — this 
paper a general charcacter, and have carefully avoided reference to 
the claims of invention. 


YorkKsHIRE FREEMASONRY.—At a monthly meeting, on Thursday 
last, of the General Committee of the Royal Masonic Institution 
for Girls, Florence, daughter of the late Brother James, of Ripon, 
was placed on the list o' lidates for election in April next. At 
this election there will be 28 candidates, of whom only 15 can be 
elected.—See ENGINEER, 11th May, 1877. 


THE INSTITUTION OF the 80th of Novem: 
ber, 1862, this soviety consisted of exactly 1000 Members of all 
classes, now there are on the books eighteen Honorary Members, 
1231 Members, 1335 Associate Members, and 569 Associates, besides 
686 Students, in all 3839. Two years ago the bye-laws were +o 
amended as to allow of the separation of the professional from 
the nen-professional Associates, the former being designated 
Associate Members, and the latter retaining the simple title of 
Associate. 

SoctaL GATHERING or ScotcH social gathering 
of Scotch foremen and marine engineers, representing the principal 
firms at the East-end of London, and the various mail companies, 
took place on Thtt#day evening at the Old Commodore, High-street, 
Poplar. The cliair was takeht by Mr. Ferrie, the vice-chair being 
occupied by Mr. Macfarlane, between forty and fifty gentlemen 
sitting down to supper. The various loyal and pattiotie toasts were 
heartily responded to, but that of ‘‘ Absent frietitls ” was reeeived 
with especial favour. During the evening a selection of Scottish 
and humorous vocal and instrumental music was given by various 
gentlemen, 
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RAILWAY MATTERS. 


THE tax on railway fares in Roumania, which was 15 per cent., 
has been repealed. 

THE section of the Northern Punjab State Railway from Rawul 
Pindee to Attock has been opened for traffic. 

Tue Dundee Chamber of Commerce has to support the 
North British Railway Company’s Bill for the reconstruction of 
the Tay Bridge at as low a level as can be sanctioned. 

REPORTING on a collision on the Highland Railway, Major- 
General C. 8. Hutchinson says, ‘It is to be regretted that the 
Highland Company have hitherto done so little in improving their 
signal arrangements.” 

A MEETING was held in Halifax, Nova Scotia, on the 28th ult., 
in opposition to the Pacific Railway scheme brought forward by the 
Government, at which it was resolved to call a mass meeting in 
order to elicit a decided expression of popular opinion against the 
measure. 


A contract has been entered into with Messrs. Mousley and 
Lovatt, No. 1, Westminster-chambers, for the construction of 
three and a-quarter miles single line tramway from Warwick to 
Leamington. Mr. E. Pritchard, of Westminster and Birmingham, 
is the engineer. 


In a report on the collision on the 23rd of November last, at 
Woodside Station, Birkenhead, on the London and North- 
Western and Great Western Joint Railway, Colonel F, H. Rich 
says, “If the train had been fitted with continuous brakes, and 
the guard as well as the driver had been able to work them, the 
collision would probably have been prevented.” 

Or the total car movement on the Philadelphia and Erie Railway 
in 1879, 30 per cent. was empty, and of the total tonnage, 37°2 per 
cent, was west-bound. On the Susquehanna Division, 14°3 per 
cent. of all the cars moved were empty, and 17°15 per cent. of 
loaded cars were west-bound, It pwd be added that the 
mileage of cars for 1879 was as follows :—Loaded: eastward, 
29,396,802 ; westward, 17,684,656 ; empty: eastward, 4,459,240 ; 
westward, 15,752,215. Total mileage on basis of loaded cars, 
59,208,331. 

Great activity has for the greater part of the past year charac- 
terised the American railway world. 5839 miles of new railways 
were constructed in the United States, costing £35,000,000. The 
new railways are chiefly west of the Mississippi River. It is esti- 
mated that next year over 7000 miles will be constructed, as the 
capital is ready for extending all the south-western lines, and also 
the Northern Pacific Railway. The earnings and profits of the 
American lines generally exceeded those of any previous year. 

Tue Bury and Tottinvton District Railway, which was pro- 
moted and the money “tnd by the owners of the mills and 
manufactories on the line u/ route, so as to give them a communi- 
cation by rail the whole way from their works to Manchester, vid 
Bury, and so avoid the carting they had to employ before, is 
drawing towards completion. The line is about three and a-quarter 
miles in length, with branches to the various works. Messrs. 
Wells, Owen, and Elwes, of Westminster, are the engineers, and 
Mr. J. Welland Smith, of Westminster, contractorZfor the line, 
and it is expected to be open for traffic very shortly. 


THE effective service in tons of paying freight moved by each 
engine on the Susquehanna Division of the Philadelphia and Erie 
Railway was, in 1874, 197°5 tons; in 1875, 222°98; in 1876, 
234°66 ; in 1877, 257°47 ; in 1878, 289°5 ; and in 1879, 310°15 tons. 
On the Philadelphia and Erie road proper it was, in 1879, 226°48 
tons. This includes the mileage of pushers or helping engines on 
grades, of switching engines and the proportion of distributing 
service. The actual distance from Sunbury to Erie is 288 miles, 
the actual mileage of engines, however, including pushers on the 
grades, to haul these trains, is 352 miles. 


A ReEPoRT on Mr, Cockburn Muir's ‘‘block-sleeper” track for 
tramways has lately been received from Mr. Henry W. Ford, 
manager of the City of Buenos Ayres Tramways. From this 
report we learn that even where laid upon very indifferent founda- 
tions the tramway has proved vemechaniy efficient, and has in 
every way satisfied the authorities. As the earliest laid has been 
down about ten years, ample time has elapsed to enable them to 
know all that can be known of the defects of the system. They 
complain, however, of none, but acknowledge its efficiency and the 
advantage of fewness of parts, and the rigidity of the rail joints 
or connections, 


THE Hounslow and Metropolitan Railway, the purpose of which 
is to take the Distriet Solver Company's trains, vid Mill Hill 
Park and on their Ealing line, to Spring Grove and Hounslow, 
both of which places are most inadequat pplied with railway 
accommodation, was, after many years’ opposition, passed this last 
session. The engineers-—Messrs. Owen and Elwes—are proceeding 
with the working plans, and it is stated that the contractors— 
Messrs. Eckersley and Bayliss—are prepared to commence work as 
soon as they can get possession of any land. The line is about five 
and a-half miles in length, and is of great importance to the whole 
of the Hounslow district. 


THE average freight train for the whole of the Philadelphia and 
Erie Railway during 1879 was equivalent to 32°9 loaded cars. For 
the Susquehanna Division it was 51 loaded cars. This includes 
only paying freight ; 3°33 per cent. of that carried was for use of 
the company, or carried free. In this estimate five empty cars 
are taken as equal to three loaded cars, On the latter division this 
year, says the Railroad Gazette, the average train-load for January 
was 50°3 cars ; for gang 51°5; for March, 58°4, for April, 57°0; 
for May, 56°1; for June, 57°6; for July, 56°9; for August, 57°9 ; 
for September, 62°6. The average lading of loaded freight cars for 
1879 was 11°12 tons. This year it is expected to approximate very 
closely to 15 tons, 

EXPRESS trains are now running between Paris and Bordeaux at 
66 kilometres per hour, or 40°92, say 41 miles per hour, which is only 
about 25 miles per hour less than the speed of the Flying Scotchman 
on the long journey of 397 miles, from London to Edinburgh, which 
is done in nine hours including stops, or at about 43°4 miles per 
hour. Some of the French writers are saying that there is no 
reason why this difference should exist. The journey between 
Paris and Bordeaux is shorter than some English runs at a much 
higher speed than 43 miles per hour, and they say that the French 
permanent ry rolling stock, and engines are as good as English, 
and why not then the speeds, The railway authorities answer that 
English travellers pay about or nearly one-third higher fares. 


THE numerous and large orders for locomotives which have been 
given out during the last few months have animated a branch of 
trade which had been unduly depressed. In the keen competition 
which has taken place during the last five years, the advantage 
which some manufacturers have over others in their better plant 
and organisation has been plainly demonstrated, for profits have 
been earned out o: prices which barely pay cost to makers less 
favourably situated. The improvement is not confined to this 
country, but on the Continent also the railway companies have 
ordered largely, while in America the principal firms, though 
making more engines than ever before, are unable to keep pace 
with the orders offered tothem. In regard to wagons and carriages, 
so many are built by the principal English railway companies 
themselves, and the new factories since 1870-3 are so numerous, 
that notwithstanding the large quantities of new stock now being 
built, the prices obtainable by private firms are still very low. The 
use of iron and steel in the underframes, and even in the bodies of 
railway wagons, seems, Messrs. Matheson and Grant say in their 
‘*Engineering and Trades Report,” to beextending, and the American 
method, which has been adopted by some of the leading English 
companies, of supporting long passenger oo on bogie-trucks, 
is likely to become more general, even though in regard to the 
bodies of the carriages the ish type is retained. 


NOTES AND MEMORANDA. 


AN instrument for measuring the amount of electric current 
flowing through a circuit, or the number of webers that have been 


pplied, is the subject of a recent patent by Mr. Edison. 


AccoRDING to the records of the rainfall in the Severn valley 

for the last twenty-two years, it appears that there has been a pro- 

ressive gg in the first five years the mean was 24in., in the 
t over 29in. 


In making some experiments on the compressibility of oxygen 
gas, M. Amagat used mercury for transmitting the pressure, and 
ound that the absorption of the gas by the mercury even at high 
pressures and temperatures is almost insensible. 


MvnIcu has now a population of no fewer than 228,000 in- 
habitants. In 1875 the number was 193,000. In 1801 it amounted 
to 40,000 souls. In 1830 the number was 77,000; in 1840, 95,000 ; 
in 1852, 106,000 ; in 1861, 148,000; and in 1871, 169,000. 


M. CoLLapon has pointed out that a poplar or other tall tree 
may, if its roots strike into damp soil, serve as a lightning-con- 
ductor to protect a house; and he thinks he has verified this con- 
acs by examination of a number of individual cases of 
ightning-stroke. In the case, however, where the house stands 
between the tree and a piece of water, a pond or a stream, the 
shortest path for the lightning from the tree to the wet conductor 
may be through the house, 


THE annual rote of mortality, according to the most recent 
weekly foreign returns, was per 1000 in Calcutta 41 ; Bombay, 30; 
Madras, 39; Paris, 26; Geneva, 16; Brussels, 21; Amsterdam, 
23; Rotterdam, 22; The Hague, 24; Copenhagen, 24; Stockholm, 
31; Christiania, 11; St. Petersburg, 38; Berlin, 21; Hamburg, 
26; Breslau, 28; Munich, 25; Vienna, 23; Buda-Pesth, 30; 
Rome, 34; Naples, 24; Turin, 27; Venice, 27; Lisbon, 33; Alex- 
andria, 46; New York, 32; Brooklyn, 23; Philadelphia, 23; and 
Baltimore, 24. 


M. pE MOLLINs, of the Société Industriélle du Nord de la 
France, has communicated a paper on the means of purifying the 
rivers now polluted by the acid refuse thrown into them from fac- 
tories in which wool and hair are treated, by diluting and passing 
the diluted refuse through lime and sulphate of iron, through 
lime and the ferric solution obtained b the action of dilute acid 
on old iron, orthrough lime alone. From one dye works alone 
in Frankfort-on-the-Maine from 100 to 1000 kilos. of sulphuric 
acid, at 66 deg., pass into the river per day. 


THE Austrian Metallurgical Department has recently published 
the statistics of production of mines and metallurgical works for 
1879. The greatest yield in mining matters has been in lignite, 
which amounted to 79,059,352 ewt.; coal, to 53,786,040 cwt.; iron 
ore, 6,282,469 cwt.; manganese, 34,333 cwt.; graphite, 114,909 cwt. 
The production of metals in metric cwt. was as follows :—Pig iron, 
2,559,531; foundry pig, 298,864; silver, 295,350; lead, 59,803 ; 
litharge, 32,012; zinc, 32,807; quicksilver, 4285; copper, 2582 ; 
tin, 332; antimony, 846. 


THE first Englishman known to have been a bell-founder by trade 
lived in 1284, when he made four bells for the cathedral church of 
Exeter, none of which remain ; and one which is dated 1296 is the 
most ancient identified in England, A very old bell is still hanging 
in the steeple of Cold Ashby Church, which bears the date of 1317. 
In Leicestershire, 140 of the early period have been found ; so that 
there is only a difference of three old bells between the two counties. 
Northamptonshire does not seem to have boasted of a bell-founder 
till the end of the sixteenth century, being thus about one hundred 
years later than Leicestershire. Many of the Northamptonshire bells 
were made by Newcombe, of Leicester, the two which hang beside 
“*Maria,” at Cold Ashby, being by him, with the inscription, 
“* Newcomb,” of Leicester, made me, 1606.” 


Mons. A. ANGOT proposes a new formula for calculating altitudes 
from barometric observations. The existing method is found to be 
defective, since its results exhibit an uncertainty that varies with 
the season, an elevated station appearing to be higher by day and 
in summer than at night or in winter. The formula proposed by 
M. Angot gives the difference in altitude by calculating directly 
the height of each station above an imaginary plane at which the 
barometric pressure is 760 millims. No empirical coefficients are 
needed in this case, the standard constants of Regnault and others 
for air and aqueous vapour being taken. M. Angot has, says 
Nature, recalculated from his formula a new set of tables, 
involving all the corrections that must be applied to the older 
tables of the Bureau des Longitudes. 


AccorDING to Herr W. Birsch, a German process of enamelling 
cast iron vessels is as follows :—After pickling and cleaning the 
vessels, they are covered with a ground made as follows : Quartz 
50, tluorspar 7°5, and borax 22°5 parts fused together. Of this, 
16 parts, 6°5 to 12°5 of quartz, 4 to 6°5 of clay, and °5 of borax 
are ground in a wet mill, with an addition of 2°5 clay and ‘66 
borax. This is laid on and burned, forming a yellowish-brown 
mass. For the outer coating 2°5 powdered fluorspar, 1 zine-white, 
4°75 tin oxide, ‘75 bone ash, and ‘03 to “5 smalt are well mixecl. 
Of this 9 kilos. are mixed with 16 of fine-ground fluorspar, 9°5 
borax, 3°25 soda, an” 1°25 to 1°5 nitre, and the whole fused to- 
gether. The product is powdered, and 30 kilos. of it are wet 
ground with six hag of about 140 c.c. of white clay, and ‘3 of 
zinc oxide, This is laid on and burned, completing the work. 


In the course of further correspondence on semi-distillation of 
coal in gas making, so as to provide a smokeless fuel for London, as 
described in this column in our last impression, Mr. Scott- 
Moncrieff says that the scheme has been carried out in practice at 
a gas work to which he refers. When it was found that the appa- 
ratus for making gas on an extraction of six hours was insufficient 
for supplying the wants of the long winter evenings, the distillation 
was stopped when gas had been removed to the extent of 5000 
cubic feet per ton. The larger quantities obtained from the coal 
per unit of time, and the superior illuminating power obtained per 
unit of volume tided over the difficulty and rendered the existing 
plant sufficient. No practical obstacles were discovered in dis- 
charging the retorts. He does not think the difference between an 
extraction of 5000 and 3333 cubic feet per ton would make a 
material change in this ee. The fuel resulting from a uniform 
extraction of 3333 cubic feet per ton is practically smokeless if it 
is taken hot from the retorts and immediately quenched with water. 


In duplexing long submarine. cables it is found, says the 
Electrician, that one great point to be aimed at is to carefully 
reproduce in the artificial cable which balances the working cable 
an exact imitation of the first three hundred miles or so at each 
end of the working cable, both as regards the resistance and 
electrostatic capacity of each consecutive mile of cable in its 
proper relative position ; and for this purpose the “‘ section books ” 
containing the tests of each mile of cable before it is added to the 
cable are consulted, and the artificia _ resist: and inductive 
resistances forming the artificial one made to correspond, the 
remaining portion of the working cable being represented in the 
artificial cable more in the gross than in exact detail. This shows 
that the labour expended on the careful compilation of exact tests 
during manufacture is not thrown away, but is becoming of 
increased importance. So sensitive is the balance to this exact 
representation of the first few hundred miles of cable that even a 
a“ decrease in insulation at one spot within that distance can 
only be rebalanced by a similar decrease of insulation at exactly a 
corresponding spot along the artificial cable, and this seems to open 
out a new and accurate method of determining the distance and 
magnitude of a small fault of insulation. In fact, for finding the 
distance of a fault in a cable we should have for one side of the 
bridge an artificial cable having electrostatic capacity and resist- 
ances exactly similar to the cable under test when perfect. 


MISCELLANEA. 


A USEFUL index to the technical literature of each month is 
published in Glaser’s “‘ Annalen fuer Gewerbe und Bauwesen.” 

THE Royal Agricultural Society proposes to hold its annual show 
2 Reading in 1882. Reading is considering and encouraging the 
idea. ‘ 

THE engines of the cable-laying steamship Kangaroo recently 
ran the miles from New Zealand to St. Vincent without 
stopping. 

Tue Hydraulic Engineering Company’s offices in London and 
Paris have been removed to more convenient premises, as follows : 
London, Palace-chambers, 9, Bridge-street, Westminster; Hull, 
Machell-street ; Paris, 10, Rue Laffitte. 

Messrs. RANSOMES, Sims, AND HEAD, the well-known agricul- 
tural engineers, Orwell Works, Ipswich, announce that, from the 
Ist inst., the style and title of their firm will be Ransomes, 
Head, and Jefferies, the partnership of Mr. W. D. Sims having 
expired, by effluxion of time, on December 31st. 


THE Skeldergate Bridge at York, which was illustrated in our 
impression for the 11th May, 1877, has been opened to foot passen- 
gers, and the opening for general purposes will take place in the 
present month. The foundation stone was laid in June, 1878, and 
the cost of the bridge and approaches will be between £50,000 ana 
£60,000. Mr. Geo. Gordon Page, C.E., is the engineer. 

On Monday evening last the workmen of the Streethouse 
Colliery of the firm of Hy. Briggs, Son, end Co., together with a few 
other friends, prcnaardoo in the Streethouse day-school, where Mr. 
James Tears, on behalf of 164 subscribers, presented Mr. Alexander 
Alexander with a handsome address and a purse containing £30 in 
gold, as a small expression of their esteem and affection, and their 
regret at his removal from the colliery where he has during the 
past eight years ied the position of colliery engineer. 

Tue first application in Glasgow of electricity to street lighting 
in a permanent form took place on the evening of the 3rd inst. at 
the new Herald buildings, Buchanan-street. The proprietors have 
also contracted with Messrs. Anderson and Munro, electric engi- 
neers, Glasgow, to light up the public offices and the composing 
rooms of the Herald and the Evening Times by electricity. The 
Gramme machines are used, driven by a gas engine. The electric 
lamps are those invented by Mr. Brockie, formerly of Glasgow. 
They were described in our Abstract of Patent Specifications 
No. 3771, 1879. 


THE Custom-house returns show that during last year the 
shipment of pig iron from the port of Middlesbrough amounted to 
960,744 tons, or 145,181 tons in excess of the quantity shipped in 
the previous year. Out of this quantity not less than 285,259 tons 
were shipped to Scotland, while the amount sent to the United 
States of America for the whole of the year was only 90,087 tons. 
The shipments to France, Germany, and Belgium were much above 
the average last year ; and the total quantity sent out of the port 
is the highest by far thet has been shipped in any one year in the 
history of the trade in the north. 


Wuar will Mr. Standfield and others say about the oppressed 
inventors, when they read that the applications for patents for 
inventions during 1880 were more numerous than in any previous 
year, having reached 5517. In 1879 the number was 5338, while 
in 1878 they amounted to 5343. With a few slight fluctuations, 
there has been a steady increase of business since the passing of the 
Patent Law Amendment Act in 1852, when a very sudden and 
extensive upward tendency manifested itself. In 1850 the number 
of patents granted reached 523 only ; in 1860 the applications were 
3196, and in 1870 they had increased to 3405. 


THE changes which are gradually taking place in the mode and 
direction of thought of the natives of some parts of India is 
perhaps indicated by the appearance in Marathi 1 e of a 
small ‘‘ Treatise on the Locomotive in Theory, History, and Prac- 
tice.” It is by Vishnu Chimnaji Karve, the station-master at 
Sanawad, of the Holkar State Railway, and he modestly only 
claims for his work that it isa compilation. He has written it for the 
advantage of the Marathi members of the Railway Service, and it,will 
no doubt find many readers. It is fully illustrated with engravings 
and etchings sufficiently well executed, and the author deserves 
every encouragement. 


A COMPANY is being formed to work the marble deposits at 
Caswell Sound on the west coast of Otago, New Zealand. The 
marble is said to exist in practically inexhaustible —— and 
consists of the purest white and of the dove-coloured varieties, the 
two kinds being found on opposite sides of the Sound at a distance 
of about a mile and a-half from each other. As specimens from 
these quarries obtained the first prize and medal at the Sydney 
Exhibition, and as vessels can anchor in perfect safety close along- 
side the workings, there appears to be every hope of the enterprise 

roving successful. The company proposes also to manufacture 
ime, Portland cement, &c. 


Ir is interesting to notice, as showing that the low price of coal 
is not due to decrease in the growth of demand, but to greatly 
increased means of production, that the export of coals from the 
river Wear in 1880 exceeded that of the previous year by not less 
than 300,000 tons, and that the quantity shipped is 150,000 tons 
above that of any previous year. In 1879 the coal shipments were 
1,015,928 tons foreign, and 2,091,559 tons sent to other British 
ports. The Wear occupies the tiird place in the list of coal-ship- 
ping ports, Newcastle taking the highest, and Cardiff the second 
place. The increase in the exports of coal has been general at all 
the north-eastern ports over the greater part of 1880. 


Tue International Woollen Exhibition—to be held in the Crystal 
Palace—is one of the series of annual international exhibitions 
determined on by the directors, has met with warm approval and 
hearty response from manufacturers at ‘home and abroad. The 
various continental and colonial exhibitions have given an impetus 
to the subject. Many of the exhibitors at the Leipsic Woollen 
Exhibition, and the exhibitors at Vienna, Dusseldorf, Brussels, 
Brisbane, Sydney, and Melbourne will take part in it. All the 
best machine makers will exhibit woollen machinery in motion— 
Platts Brothers and Company, of Oldham; John Tathan, Edward 
Leach, John Batree, and J. and W. McNaught, of Rochdale; J. 
Sykes and Sons, of Huddersfield; J. H. Robey and Co., of Bury; 

utchinson, Hollingsworth, and Co., of Dobcross, near Man- 
chester; Koerting Bros., of Manchester, besides several foreign 
makers. The directors, at the request of some foreign States, have 
extended the time for receiving applications to the 1st April. 


A CORRESPONDENT informs us that the .Government screw 
dredger Albuquerque has been dredging the Paumber Channel, 
Ceylon, for the last eighteen months, and describes the difficulties 
being met with as very considerable. The Paumber Channel is 
about 100 miles north of Colombo, and the object is to deepen the 
channel to 18ft. at spring tides. The soil is very tenacious, and 
frequently rocks of volcanic formation are being met with. 
While encountering these the powerful dredger is frequently 
brought to a standstill, and the steel lips of the buckets torn 
away. Notwithstanding this it is again and again put to it till the 
obstructions are removed, there being no dynamite blasting as cus- 
tomary elsewhere in similar operations. The dredging master 
states it tears its way through, in some instances lifting pieces of 
voleanic rock in the buckets of 3ft. by 4Sft., and that notwith- 
standing this severe work the machinery never shows signs of dis- 
tress, though the wind is always blowing strongly, and it is neces- 
sary to watch a favourable chance for shifting the anchors and 
moorings. The Albuquerque was construc by Messrs. W. 


Simons and Co., Renfrew, for the Indian Government, and steamed 
out to Ceylon. The deepening of the Paumber Channel would 
save 700 miles on the voyage to India, so that it would be to the 
advantage of the steamship owners if more similarly powerful 
plant was set to work to complete so useful an undertaking. 
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RAILWAY BRIDGE OVER THE RIVER OHIO, BEAVER, PENNSYLVANIA. 


(For description see page 16. 
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MILFORD DOCKS. 


CONSIDERABLE progress has been made with these docks during 
the last year. Some of the deepest tidal work, many feet below 
low water, has been carried out by means of a large iron caisson 
framing, in the construction of the cill of the large graving dock 
entrance. The level of the cill is 34ft. below high water ordinary 
spring tides, and is in the form of a groove having bearing surfaces 
on either side, the object of this is to enable the graving dock, 
which is 710ft. long and 96ft. wide, to be used as a wet dock or 
tidal basin for very large ships. The cill stones consist of large 
blocks of Cornish granite, the foundation of which is on solid 
rock, and was excavated toan average depth of 8ft. The gate or 
caisson for this entrance is a floating caisson, and the largest of 
its kind ever made. Instead of having rollers at the bottom 
they will be fixed to the underside of the deck covering the 
caisson chamber, and this is a novel contrivance. This caisson 
has been constructed at the Milford'Haven Shipbuilding and 
Engineering Company, whose works are situated in Milford 
Haven. Two other caissons for the entrance lock have also been 
constructed at the same works, all of which will be launched this 
month. 

A large caisson chamber, 100ft. long and 45ft. 6in. deep, and 
15ft. 6in. wide, for receiving the caisson when opening the graving 
dock, has also been constructed, the quoins to these walls are of 
blocks of native limestone, the walling is of concrete blocks ; 
this chamber was cut out of the rock to an average depth of 12ft. 
Six large Pulsometer pumps were employed in pumping out the 
tidal water during the construction of the cill of the graving 
dock, the depth of water was about 25ft. and the area of caisson 
was 60ft. by 30ft. This volume of water was discharged in abou} 
one hour and a-half. Similar means were adopted in gettingin some 
deep foundation work for the walling between the graving dock 
and entrance lock, the average depth of which is about 30ft. 
below low-water ordinary spring tides, this wall isof Ashlar limestone 
masonry obtained from quarries situate on the shores of Milford 
Haven. 

Some deep foundations were obtained by means of monoliths 
constructed and built in concrete on the surface of the ground 
where the foundation is to be obtained; the interior of the 
monolith is then excavated, and the weight of the monolith makes 
the whole mass to sink, the sides of which are built up as it des- 
cends, or this may be built up above high-water mark before the 
interior is excavated. The largest of these now in operation is 
at the entrance of the lock, for the foundation of a breakwater. 
The size of this monolith is 36ft. by 24ft., and the sides average 
about 6ft., and has to go down about 57ft. below the surface of 
the ground before reaching the rock. This mode of sinking for 
foundations is novel in this country. Piers for bridges, break- 
waters, and lighthouses could easily be constructed by this 
method. A channel has been cut from the deep-water channel 
of the Haven to the entrance of the lock and graving dock, and 
this gives 34ft. of water at high-water ordinary spring tides. The 
width of this'channel is about 100 yards. 

The Great Eastern steamship, which occupied the site of the 
large graving dock for repairs, was undocked in October, and is 
now lying off Milford. The other works carried out during the 
past year are chiefly the construction of walls, and the filling in 
and forming backing behind the same, as well as making and 
completing the sea embankment, which is 100ft. wide and about 
800ft. long. 

The dock area when completed with be 62 acres, of this, how- 
ever, the first half will be opened for traffic whilst the other is 
under construction. The first section of the present contract 
will be completed in about six months. The large graving dock 
having an entrance at either end can be used as a tidal basin or 
lock, and can be entered from the wet dock as well as from the 
Haven. There exists a small graving dock within the wet dock area 
of about 300ft. long and is capable of being deepened to admit 
ships drawing 20ft. of water; an emptying culvert from this little 
dock has been laid down to the extra depth and discharges itself 
outside the dock wall at low water. This culvert is partly cut 
out of the rock and a puddle trench alongside this cuts off all land 
springs. There will be a large repairing yard, covering several 
acres aldngside the large graving dock, which is of such dimen- 
sions that it will accommodate the largest ships afloat including 
her Majesty’s ironclads. 

Sidings and coaltips along the quays and wharves will be laid 
down in connection with the South Wales coalfields. The 
frontage of the 30 acres of the dock will be about 5000 lineal feet, 
with an average depth of quay of about 200ft. There will be 
additional 7000ft. of wharfage when the whole scheme is complete, 
with 26ft. of water over the dock area. The entrance lock will 
be 500ft. long and 70ft. wide, with 34ft. of water over cill at 
high-water ordinary spring tides ; one side of this has been built 
during*the last year. The sea embankment already alluded to 
is used on the the sea-side in discharging vessels bringing 
material to the docks. A breakwater has been partly constructed, 
and will be extended to its full length on the south-western 

* side of the dock, for the protection of the entrance to the lock 
and graving dock. 

Two powerful electric lights supplied by the British Electric 
Light Company, have been in use during the night on these 
works, and the workmen have become so accustomed to this 
splendid light that they could scarcely be induced to descend into 
the deep foundations with any other light. It is intended to use 
this light permanently when the docks are opened. There will 
be powerful pumps connected with the graving dock, and 
hydraulic power for the working of the caissons and cranes. 
There is a good stream of fresh water that will keep the dock 
well supplied. _ 

In close proximity to the docks there is a deep-water iron pier, 
with three lines of sidings connected with the Great Western 
Railway and South Wales coalfields. This pier will be used for 
landing passengers, as it can be approached at all times of the 
tide. There are a powerful hydraulic coal-lift and several hydraulic 
cranes attached to this pier, capable of discharging 1000 tons of 
coal in twenty-four hours. This pier is novel in construction, 
being built of wrought iron solid bars or screw piles, and was the 
first of its kind erected in England. It was designed by the 
engineer of the dock company, and is nearly 1000ft. long and 
40ft. wide. The contractors for the docks are Messrs. S. Lake 
and Co., of Westminster, men of great energy and enterprise, 
and owing to the great interest taken in the welfare of the men 
employed, very few accidents have occurred during the twelve 
months. They have erected a large soup kitchen and drying 
room on the docks for the convenience of the men that work 
during the tides. They are supplied with a quart of good 
wholesome soup when they leave off work. Between 400 and 
500 men have daily been employed. These docks are from 
the designs of Mr. J. M. Toler, M.I.C.E. They are situate 
near the old town of Milford, and are about four and a-half 
miles from the entrance of the harbour. The Milford Haven 
dockand railway run parallel to the dock walls fornearly half amile, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE DE BAY PROPELLER. 


Sir,—Enclosed you will find a translation of a certificate given 
by a pilot of Sulina, who took the Cora Maria up and down the 
Danube on her last voyage. The directors would esteem it a 
favour if you would kindly allow it to appear . wa next issue. 


. J. TANNER, 
159, Piccadilly, W., 29th December, 1880. Secretary. 
{Copy of translation.] 


I, the undersigned, Nicholas Aleuras, certificated pilot of the Danube, 
having conducted, in this my special capacity, the steamboat Cora Maria, 
Captain Cawley, both up and down the river, have, at the request of the 
said captain, directed my attention to the motion and acting power of the 
De Bay screw—De Bay propeller—with which this steam vessel is pro- 
vided. On which account I am in a position to be able to certify and 
affirm, by means of the present document, that both in passing up the 
small river with a celerity—if measured from mile-point to mile-point—of 
8} miles an hour, and in struggling against the tide with a motion at the 
rate of 2} miles an hour, not the slightest surge was noticeable upon the 
banks of the river, except the wave formed by the bows of the steamboat 
in passing through the water. 

1 observed, moreover, that the above-mentioned steam vessel, although 
having a length of 230ft., passed successfully, and with full s , through 
all the turni of the river, as it admirably answered to the motion of 
the rudder. In consequence, therefore, of these observations of mine, I 
have formed the opinion, strengthened moreover also by an experience of 
twenty-five years’ standing as a pilot, that the screw of De Bay—the 
De Bay propeller—is very well adapted for the navigation of the river 
Danube cal for other service, whether it be ferry or canal, in consequence 
of its power of controlling the surge caused upon the banks and answering 
the helm, and its noiseless character; but in haste. At Sulma, 3lst 
October, 12th November, 1830. NiIcHOLAS ALEURAS, 

The above signature of Nicholas Aleuras is authenticated as genuine 
herewith, the 3lst October, 12th November, 1880. 

(Stamp) Vice-ConsuL or GREECE, 

Vice-Consulate of Greece in Sulina. (Signature illegible.) 


It having been reported from Lloyds that the s.s. Cora 
Maria put k to Bremerhaven with damage to screw, I shall 
feel obliged if you will allow me to contradict that report, as the 
vessel put back on account of stress of weather alone, and the 
captain has since written to say that the De Bay propeller with 
which this vessel is fitted is entirely uninjured though severely 
tested by the gale. W. J. TANNER, 

De Bay’s Patent Direct-Acting Propeller Secretary. 

Company, Limited. 
January 4th. 


COMPETITIVE PLANS. 


S1r,—I was pleased to see in your paper of the 17th December 
last that your correspondent ‘‘C. E.” entered so strong a protest 
against the system of competition so much in favour with sanitary 
authorities. 

Since then two other advertisements have appeared. One, which 
is of the usual kind appears in last week's Builder, from the 
Hindley Local Board, he 4 offer a premium of £60 for the best 
scheme of sewerage for their district, and another which merits 
the particular attention of all engineers who want a good invest- 
ment, appears in your papers of 24th and 3lst December from the 
Town Council of the Borough of Pembroke, who offer the munifi- 
cent premium of £25 “‘ for the best report with plans and specifica- 
tions for obtaining and supplying the district with water, also an 
estimate of the cost of the same,” and it further states that the 
»remium will be paid ‘‘ only ” on the report, &c., being approved of 
~ the Local Government Board. 

Are the Town Council of the borough of Pembroke having a 
little innocent Christmas amusement, or are they so utterly igno- 
rant of the adequate remuneration of engineers that they offer a 
sum as premium that would barely pay expenses, and under such 
conditions ? 

Your correspondent, “‘C. E.,” however, overlooked the fact that 
there must be two parties to every bargain, and that so long as 
engineers are so eager to respond in numbers the advertisements 
will continue to be made. The remedy lies with the engineers; let 
them steadfastly refuse to submit schemes, and such advertise- 
ments as that of the Pembroke Town Council will cease to appear, 
and the local surveyors will either have to leave sanitary engineering 
alone or mature their schemes without recourse to the ideas of 
others. Assoc. M. Inst. C.E. 

January 5th. 


THE ANTHRACITE, 


Srr,—I believe the true reason why the engines o’ the Anthracite 
are worked at about half the given pressure is that they are not 
nearly strong enough to bear 350 Ib. on the square inch in the high- 

ressure cylinder. I fancy that with the draught urged a bit the 
boiler could produce 160-horse power of steam, because the quan- 
tity required by the Anthracite engines is very small. The 
economy of fuel would then be much greater, because, as a matter 
of fact, the engines are only worked to about one-half their proper 
power. The attempt was made, however, to work the engines of 
the Loftus Perkins, illustrated about a year ago, at full pressure , 
and was a disastrous failure. I was told in Sunderland, some time 
ago, that the original steam pipe had to be taken out and a small one 
put in, and that whenever the Loftus Perkins got more than 1001b. 
or 1201b. of steam in the high-pressure cylinder she broke down. 
But the engines of the Anthracite are built nearly of the same 
relative proportions, and are just as unfit for a heavy strain. If 
Mr. Perkinscould say at what power her engines were worked at while 
she was crossing the Atlantic, it would be interesting. It was 
nothing like that obtained by Mr. Bramwell, I venture to think. 

It is a great pity that Mr. Perkins has permitted a really good 
thing to be spoiled in this way. A competent marine draughtsman, 
or even a good locomotive designer, could get him out a set of 
engines which would do his principle it. To carry 350 Ib. 
of steam in a boiler and work at 120 Ib. is not the way to ye 
that high pressures are economical. Mr. Perkins should go all the 
way while he is about it, and employ some one to design his 
engines who is competent to the , and able to turn out a job 
which will not break down. MARINE ENGINEER. 

Liverpool, January 4th. 


CALCAREOUS OR BASIC LININGS USED IN THE CONVERSION OF 
CAST IRON INTO CAST STEEL. 

Srr,—Persons contemplating using the fluorine process in con- 
junction with basic fintags ‘thould not be deterred by patents 
issued to other inventors since 1870, as in the patent No. 1051 of 
1870 for this process lime, limestone, magnesia, magnesian lime, 
and limestone are specified. Previous to this limestone had been 
used in puddling furnaces, and chalk was specified in Leon 
Talabot’s English patent of 1857 as a lining for the Bessemer con- 
verter, but up to the date of my patent there had been no publica- 
tion of the use of magnesian lime or limestone. In ry Bow 
applications of them they were applied pulverised, rammed behind 
an iron form in vessels with silicious linings, and in the form of 
magnesia bricks and quarried blocks; latterly I have — 
pulverised raw dolomite mixed with 2 per cent. of fluorspar, 
applied dry or mixed with water when used in the hearths of re- 
verberatory furnaces, and as bricks when used for the other parts, 
and when applied in vessels having vertical sides, molasses is mixed 
with them to form mortar applied plastic, and when it becomes 


— ready for use. 

e esia burnt bricks, described by Caron, in 1868, 
in Dingler’s Polytechnic Journal, vol. 189, pp. 110 and 111, 
were used in the rae Oe the year ire in the Bessemer 
process, in conjunction with t' ents of the Henderson fluorine 
process, by Tessie du Motay in his horseshoe-shaped converter: 


In June, 1872, whilst the writer was showing the process in the 
puddling furnaces of the Bowling Iron Company, their superinten- 
dent, Mr, J. E. Goldwyer, sent a pods mr quantity of their 
usual quality of pig iron to France to be converted in du Motay’s 
apparatus. Mr, Goldwyer assisted at the trials, and reported on 
his return that the phosphorus was all removed and most of the 
carbon. Steel was thus formed by partial decarbonisation from 
pig iron containing 0°65 per cent. of phosphorus by the aid of the 
re-agents of the fluorine process in conjunction with the Bessemer 
process, 

In the year 1873 Erdmeyer described, in Dingler’s Polytechnic 
Journal, a burnt magnesian lime brick, composed of certain 
specific proportions of lime, magnesia, oxide of iron, silica, 
and alumina, which conforms to the specification of the brick 
patented by Sidney Gilchrist-Thomas in 1878, who claim that the 
itference between their brick and that produced by meyer is 
that theirs is burnt ata higher temperature, and that it is made for 
the steel process, whilst eameger 8s is made for general uses, 

There need, however, be no controversy over the bricks, as they 
are unnecessary for lining the hearths of reverberatory furnaces or 
converters, as the basic substance may be applied plastic, and in 
other ways invented by the subscriber, more economically and 
effectively, and not conflict with the claims of others. 

New York, December 24th. JAMES HENDERSON, 


CERTIFICATED ENGINEMEN, 

S1r,—I have been asked by numerous engi and s to 
give my opinion as to what should be done to obtain certificates for 
men in charge of engines and boilers to prevent loss of life in this 
country—the land and birth-place of engines. To reply to all 
would occupy more time than I can afford, and therefore I most 
respectfully ask your permission to allow me space to answer 
them through your journal. 

The Maidstone boiler explosion is a simple sample of that 
which may be expected, corresponding to the sample of men who 
are placed in charge of engines, not confined to traction engines by 
any means; the same quality of skill, if it may be called skill, is 
to be found in bendeede of engine-houses, in warel and mills, 
Boilers have exploded in them before, but one of Mr. Aveling’s 
boilers, made of first-class material and workmanship, having been 
made a victim, and that gentleman a thorough practical engineer 
he has fortunately been brought face to face with the fact that all 
his attention and anxiety to produce a safe boiler avails nothing so 
long as incompetent men—ignorant men—can be placed in charge 
of what was no doubt as good an engine and boiler as was ever 
turned out of ashop. Mr. Aveling did not surprise me in recom- 
mending that enginemen should hold certificates, and speciall 
traction enginemen, and that was of course his sphere ; but there is 
no possibility of doubt, unless people wink at destruction of life by 
exploding boilers, that all enginemen should hold certificates of 

ualification to take charge of boilers. I have held the opinion 

or years, which is well known, and I have never given up the idea 
of seeing the day when all enginemen will hold a Board of Trade 
certificate. I have given up the idea of anyone else issuing one. 
Experience makes perfect, and I think circumstances are every day 
tending to bring about the realisation of my long-expected hopes. 
This is the land of steam engines, we are engineers, and I think, 
seeing what engine manufacturers have done for us, and for the 
world—done out of their own pockets—that the time has arrived for 
the Government of this country to do something for enginemen, 
that is to see that men are properly qualified to have charge of the 
machinery that the ingenuity of Englishmen has produced to 
enhance its wealth. There is not the slightest doubt but what Mr. 
T. J. Richards, of the Marine Department, has seen sufficient to 
convince him that there is a striking contrast between what is and 
what should be. 

But as his reports will come before the President of the Board of 
Trade, Mr. Joseph Chamberlain, I have not the slighest doubt in 
the world but what the present shrewd and business president will 
see that if there is one thing more than another that demands his 
instant attention it will be the utter inconsistency of the dangerous 
plan of putting men in charge of boilers, who know nothing about 
them, and I have no hesitation in stating that at the — 
moment there are hundreds of boilers under warehouses and pave- 
ments with their safety valves weighted with pieces of cast iron, 
and the men in charge know no more than Adam would what 1s 
likely to be the result. Of course it is known that I endeavoured, 
at my own cost, some short time ago, to establish a system of 
granting certificates which was a failure, and a great one to 
myself, but it set a ball rolling which will, in my opinion, never 
cease to keep moving, until the whole status of enginemen is 
raised, and that means briefly this. The men in charge of engines 
and boilers shall hold a Board of Trade certificate, and that shall 
certify chat the man has undergone something different from being 
cook to a ploughing gang or stoker to a boiler, or fireman to a 
driver before he is placed in charge of an engine and boiler. It is 
my intention to place before the President of the Board of Trade 
the importance of the subject, and to point out to him that by 
offering certificates pasieeds of men now working at the vice would 
gladly, with others whose competency no one would deny, hail with 
Joy the glad tidings that the trash and humbug which now prevail 
in many places is doomed. When Mr. Aveling stated he had to 
make a red mark to point out the working pressure, because the 
men in charge could not read figures, he not only showed what 
difficulties he was contending with to secure the good name of his 
firm against accidents, but he showed also the insecurity of life and 
limb, and he clenched the fact by dropping on a man with his 
valves locked and the boiler charged like a cannon, and he applied 
to a magistrate for a summons and—save the mark !—was 
refused it. If he had asked for a summons against a cabman for 
reckless driving he would have had it. MICHAEL REYNOLDS, 

Standeford, Wolverhampton, January 3rd. 


THE THEORY OF COLD AIR MACHINES, 

Srr,—In replying to “. 11.’s” letter of Dec. 4th, I wil! dea 
first with the latter portion of it. I must, in the first instance 
deny that I ever asserted ‘‘ that air, if compressed very slowly, will 
not augment in temperature.” On the contrary, I consider any 
such stat t to be e lingly unscientific. The rate of com- 
apy supposing the assumed conditions—whatever they may 

, as to constant temperature or adiabatic compression or other- 
wise—to be fulfilled, has nothing whatever to do with the tempera- 
ture of the at any moment during the change in its volume. 
In sa this, of course I take it for granted that-the rate of 
compression is constant throughout, and that the internal pressure 
of the gas, and the oxi force against which it acts, are at 
every moment in equilibrium, these being the theoretical condi- 
which—strictly speaking—the laws in question are 
applicable. 

upposing that a cylinder of some absolutely non-conducting 
material were possible, then the change in the condition at any 
volume, during the compression of a permanent fee behind a piston 
working in that cylinder, is quite independent of the piston’s speed. 
In every case it is merely a question as to whether the assumed 
conditions are fulfilled, and then speed does not enter into the 
calculation. 

From what ‘®, If.” has written he appears to be under the 
impression that the laws laid down for isothermal and adiabatic 
expansion are purely empirical. This is, however, by no means 
the case; both laws can be deduced from the general law for the 
variation in the heat or energy of a permanent gas by sieeting 
this general law to the special conditions assumed in the case o 
isothermal or adiabatic compression, as the case may be. ere is 
a variety of test cases, by which directly and indirectly the accu- 

of the general law has been proved, and certain conclusions to 
which theory has pointed have been verified by direct experiment. 
Admitting, therefore, that the general law is accurate, there is no 
reason for doubting the special conclusions derived from it by mere 
mathematical processes, provided the limits within which the gases 
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—to which the law applies may be considered permanent—are not 
exceeded, The general law referred to is, like every other in 
physics, based partly on theory and partly on well authenticated 
experiments, and the number and variety of cases in which it has 
been found to agree with practice leave no doubt as to its accu- 
“2 within the specified limits, 

With regard to ‘‘ @, T1,’s” denial of my former statement, that 
when 1 lb. of air is compressed isothermally the energy contained 
in it is the same as before compression, my answer may be taken 
from ‘‘®, TI.’s” own statements. He says: ‘According to M. 
Mallard the air will fall in temperature”—when allowed to 
creas adiabatically after having been isothermally compressed to 
half its original volume—‘‘ about 108 deg. . . .” Now this 
fall in ye oe represents the work done in expanding from a 
pressure of 29°4 lb. per square inch to the original volume, and the 
energy contained in the gas after this expansion is less than its 
original energy by exactly this amount; the work done by expan- 
sion in this case is all derived from the energy contained in the air 
before. compression, and is therefore not gained, as ‘‘®, II.” 
ager, in a scientific sense; it is — made available for 

. external work, We have in principle a parallel in the case of the 

pplication of a 1 to a steam engine ; by using a condenser 
more work than otherwise is obtained from a ae weight of 
steam, but it cannot be asserted that the equivalent amount of 
energy does not in any case exist in the steam, or that the extra 
work due to the use of a condenser is only equal to that required 
for working the latter. The energy, both in the case of the air 
and steam, exists previously, but is only made available for useful 
work, in the one case by compression, in the other by the use of a 
condenser. If the process of compressing isothermally and 
expanding ailiabatically were repeated, with every repetition the 
temperature would, at the end of the expansion, be lower than 
previously, the energy exerted in expansion being not a part of the 
energy expended on compression—all of which goes, for instance, 
to heat the water used to maintain a constant temperature—but 
that originally contained in the pound of air compressed at atmo- 
spheric pressure, temperature, and volume. 

It would, under certain circumstances, be possible to utilise a 
ae of the energy contained in 1 lb. of air at atmospheric pressure, 

mperature, and volume, without first compressing it isothermally, 
and if the energy thus utilised be the same in amount as that 
represented by the adiabatic expansion of the air as assumed above, 
then its condition, after it bas parted with that quantity of energy. 
will be identical with what would have veatibed from isotherma 
compression and subsequent expansion as previously assumed. 

For instance, by causing 1 lb. of air of the given temperature, 
volume, and pressure to part with a portion of its heat to a body 
of lower temperature ; for example, a bar of iron of such dimen- 
sions that the temperature will fall 108 deg. before equality is 
established, as regards temperature, between the air and the iron, 
then we shall—if the volume be maintained constant—have the 
same resultant condition as though the compression and expansion 
in the manner assumed by ‘®, [I.” had taken place, i.e., atmo- 
spheric volume, temperature 46 deg., and pressure 11°7 lb. This 
is a sufficient proof that no energy is gained by isothermal com- 
pression apart from that which is converted into heat. In a former 
communication, “* ®. IT.” expressed a doubt as to the correctness 
of the formula used for determining the work necessary for adia- 
batic compression. It is only necessary to remark with regard to 
this point, if ‘‘®. 1.” accepts the usual law as to pressure and 
volume for adiabatic expansion—i.e., pv =p, where 
pvare respectively pressure and volume at any moment during expan- 
sion, and p; and 7 initial pressure and volume; hence for the termi- 
nal pressure, where v —, p = 29°4 (4) = 11°06 Ib., as against 
11°7 as stated by ‘‘. 1f.”—there cannot be two opinions as to the 
formula for the work done, resulting from the law referred to, and 
determined by the expression pdr. 

In conclusion, I repeat that the energy contained in 1 Jb. of air 
after isothermal compression to half its natural volume is precisely 
the same as previously, and the fact, that if the same amount of 
energy developed by adiabatic expansion after such compression 
be given up as heat at atmospheric pressure, temperature, and 
volume—without compression—the resultant condition of the air is 
the same as after compression and expansion, is evidence of the 
truth of this assertion, 

For the work done in adiabatic expansion, formula (22), p. 903 of 
D. K. Clarke's ‘‘ Rules, Tables, and Data,” should be ins’ 
of formula as quoted by IT.” G. R. 

January 3rd, 


CHEAP PATENTS, 

Sir,—Mr. F. W. Grierson’s excellent paper on the above subject, 
read recently before the Society of Engineers, calls, I think, for 
a wider discussion than that allowed for on that occasion, and 
as one who was privileged to be present, and to hear the remarks 
made thereon by Mr. Hinde Palmer, M.P., and others, I would 
venture to make a few remarks on the subject. I cordially agree 
in the main with the substance of the paper. This said, I would 
point out that the mere reduction of fees or stamps in itself would 
not, in my opinion, stem the tide of American encroachments in 
the home and colonial markets, and I think the statement made 
by a speaker—and embodied in principle in Mr. Anderson’s Bill— 
that ‘half a loaf is better than none,” does not hold good in this 
case. I mean that no compromise cr half legislation will do the 
inventor—or the public, which in the end is the same thing—any 
good in the long run. It is now more than twenty-eight years 
since the present patent law was passed, and if a Tal measure 
were to be passed now we may have to wait another thirty years 
or more before we get its defects remedied, the truth of the matter 
being that few statesmen in this country are alive to the import- 
ance of the = and fewer still are conversant with the 
requirements. While we wait thirty years or more for another 
improved patent law the Americans will have gained such a start 
that we shall be too late again. 

What our statesmen, as a rule, do not understand, but what 
American statesmen are alive to, is, it seems to me (1) that the 
material prosperity and progress of the nation hangs on a good 

tent law and practice ; (2) that the more patents there are in 

orce the better for the nation—vice rerad, the more ‘ orphan” 
patents we have the worse we are off, for a patent come to an un- 
or death it is nobody’s interest to push, and hence no one man 
nor the whole nation reaps any benefit therefrom; (3) that the 
greatest facility should be offered to the poorest to make it worth 
his while to improve existing processes and apparatus, and to in- 
vent better ones ; (4) that public morality oat the true interests 
of the nation demand that there should be a rigid but fair exami- 
nation as to the novelty of inventions sought to be patented ; (5) 
that the inventor should not be taxed because he spends his time 
and money in the public interest, but that he, on the contrary, 
should be assisted and encouraged in every possible way, and that 
he should pey the State no more in the way of stamps or fees than 
is found needed for defraying the Patent-office expenses, and that 
any surplus should be solely devoted to model museums or any 
other things that directly might benefit the inventor. I need not 
words on the present unrighteous and foolish practice of 
compelling the inventor to pay £140,000 into the Exchequer yearly. 

But I would again urge that a proper examination as to the novelty 
of the inventions sought to be patented is a sine gud non in any new 
Bill that shall have the effect of bringing this country back to its 
leading position as to material progress. Ido not say that the 
examiners shall have the right to deny any one a patent if he, in 
spite of their distinct advice, persists in it; but I i say that the 
patentee shall be popeoet to put in such disclaiming clauses as the 
examiners, on appeal to chief examiners, if need be, may advise, in 
order that the wu lic may have the fullest and fairest guidance in 
the matter. I believe in having the whole thing above board, and 
that the whole correspondence between the patent examiners and 
the patentee or his agent respecting the grant of the patent shall 
be accessible to any one on payment of a small inspection fee, 


As to the keeping in force of patents by means of yeaty progres- 
sive we find such payments troublesome, and I 
should rather advocate a third year’s stamp of say at most £5; a 
sixth year’s stamp of £10, and a tenth year’s and fifteenth year’s 
stamp of £20 each. 

As long as some of our leading statemen look upon the inventor 
as a nuisance, merely to be tolerated and 3 1 under and heavily 
taxed, I do not hope for a very good patent law; and I say, let us 
rather go on as we are than usaertling without permanently 
helping the matter. I believe that it is of the greatest importance 
in any future Patent Bill to insist upon distinct provisions as to the 
examiners being practical engineers and chemists, so that the legal 
element be kept out almost entirely. In fact, I submit that 
we shall do well to strive for a patent Lp cay such as is now deve- 
loping in Germany, but in an ae form, especially by i 
the examiners more of a consultative body than in Germany an 
the United States. 

All who take an interest in the matter would do well to get 
information on the spot, or from patent agents here, as to how the 
American and German patent laws really work, that they might 
learn the and cons, for merely studying the patent laws them- 
selves will be of little use. 

I trust this may open a discussion that shall prove useful. 

33, Chancery-lane, W.C. 


S1r,—I have no inclination to enter into an irksome ni per 
discussion on the very broad subject of cheap patents, and there- 
fore content myself with the following remarks in reply io the two 
letters which appeared on this subject in your number for the 17th 
ult. I may, however, first remark that in your leading article of 
the 10th ult. you have unwittingly misrepresented some of my 
stat ts and opinions, as you see on reference to the com- 
plete paper when 

I carefully guarded myself from using any combination of words 
which could be fairly interpreted as a statement that in the 
United States an inventor can actually obtain a patent for £7, an 
more than that he can in Great Britain obtain a full patent for £175. 
These amounts are the bare stamp duties in each case, and the 
patentee is almost necessarily put to some additional expense ; but 
on the average an unopposed fourteen years’ British patent costs 
the inventor ten times as much as an unopposed American patent 
lasting seventeen years. For confirmation of this statement, see 
a. W. P. Thompson’s letter in THE ENGINEER of 10th September, 


I cannot agree with ‘‘Patentee” that there is any fair comparison 
between a three years’ patent here and a seventeen years’ patent in 
the United States, and I doubt if any person can. Of course, I 
cannot prove that ‘ money is being made out of more than 10 per 
cent. of the 200,000 patents now in force in the United States,” 
any more than ‘‘Patentee” can prove the contrary; but if his 
implied statement that as many as 10 per cent. of the said patents 
—that is, as many as 20,000—are now ing money, can be taken 
as a fact, he has furnished a very powerful argument for the 
assimilation of our patent stamp duties to those of the United 
States, as nothing like that number of British patents are now 
making money, for there are not 16,000 in force. If ‘‘ Patentee” 
is pleased to take as an evidence of defeat my inability to anwer a 
question that is incapable of being answered, I have no objection 
to offer to his so doing, but I regret he did not favour me by 
drawing attention to “the wild and illogical assertions” he 
believes to have been made in the paper, when he had the ‘‘ mis- 
fortune” to hear it read. 

I have nowhere stated that “this country annually sustains 
a drain of 9000 skilled artisans of the highest class, who emigrate 
to America solely on account of the beneficent patent law which 
reigns there,” or anything tantamount thereto, but I pointed out 
that cheapness of patent grants in the United States is a great 
inducement to our mechanic inventors to go there. 

There being no record of *‘ the names and circumstances ” of our 
emigrating inventors, ‘‘ giving particulars of the numbers and dates 
of their patents,” the information that ‘‘ Senex” asks for cannot 
be had, but many employers of skilled labour know of instances of 
English artisans taking their inventions to the United States to 
develope and bring them out there, under their own supervision. 
The mere possession of an American patent would not benefit the 
English mechanic without opportunity of pushing its introducti 


tead | into use, but when he has gone to the States and obtained a patent, 


he is in a position safely to make as public as possible his invention, 
and to negotiate with any manufacturers and capitalists that he 
pleases, whereas a three years’ patent here is not long enough 
sufficiently to protect and benefit the inventor. Under the old 
patent law a British patent cost the inyentor from £300 to £350, 
and when the present patent law came into force in 1852 the 
stimulus to invention was so great that the number of patents was 
at once quadrupled, and our manufactures consequently obtained 
a great benefit ; but although they have made great strides since 
then, the American manufactures have made comparatively 
greater. There can be no doubt that our manufactures are ver 
seriously affected—or ‘‘ partly ruined,” as, perhaps, ‘‘Senex ” 
would express it—by our present expensive patent law, the stamp 
duties under which are the most oppressive in the world; our 
watch, clock, stove, organ, piano, and small too] and ironmongery 
trades are notorious instances. 

As an example of the latent inventién of the workmen of this 
country, which latent invention is practically kept down by our 
present stamp duties, the result of the award — now in force 
in the shipbuilding yard of Messrs. Denny, of Dumbarton, may be 
pointed to. This scheme has been in force for less than four 
months, and the highest award that can be granted is only £10, 
and yet they have already received twelve claims, of which only 
three have been rejected, seven have been found valid, and two 
are not yet decided upon; on the seven valid claims £16 have been 
awarded. Considering the novelty of this scheme, and the very 
short time during which it has been in operation, this result must 
be considered highly satisfactory. Were all large establishments 
to adopt some such system, the number of beneficial labour-saving 
inventions brought into use in the course of a year would doubtless 
be considerable. 

At present Great Britain is, pes Por question, the greatest manu- 
facturing country of the world, which fully ts for the b 
of patents taken out here by foreigners; she is, however, not so 
great comparatively as she used to be, and the United States are so 
quickly rising to a first place as a manufacturing nation that her 
competition with the mother country is being more and more 
seriously felt. The Americans attribute their rapid success to their 
efficient patent system—vide their numerous trade journals, and 
even the official reports of their Patent Commissioner. Surely it 
will be readily admitted by all that the country is dependent upon 
invention for advancement in aw, and wealth, and that a 
reduction of our exceptionally high patent stamp duties would 

ane stimulate invention, and is therefore to be sincerely 

esired. 

In conclusion, permit me to state that my only object is 
seriously to draw as much attention as possible to what I firmly 
believe to be the very hurtful action of our exorbitant patent stamp 
duties upon the prosperity of the country, and therefore I do not 
think it worth while to bring in irrelevant matters, such as 
“*Senex’s” ‘* Restless, unsteady men who go to America for a 
change,” or “the persuasive eloquence of the Mormons.” 

January Ist. FRANK W. GRIERSON. 


THE ATALANTA. 

Sir,—It is | in a scientific paper that a point of much public 
Report of the Committee can be brought 
out clearly. 

The Committee reports—p. 8, par. 34—‘‘ What we are required 
to say is, whether the Atalanta, when she left England in Novem- 
ber, 1878, was a stable ship ; and the conclusion to which we have 
oome, aftep & full consideration of all the facts of the case, is that 


she was on the whole a very stable ship, except at large angles of 
heel ; that she was more stable than when first commissioned as a 
training i and much more so than in her previous commissions 

It has been publicly stated, on the other hand, by a writer having 
aj nt access to all the documentary and other evidence, that 
there is agreement between Mr. John and Mr. Barnaby that the 
alterations made had increased stability at small angles and 
diminished it at the large angles more likely to be reached by 
heavier rolling. 

These two opposing statements have been regarded in some 
quarters as consistent with each other. I enclose a copy of the 
curves of stability of the Atalanta and of the Juno before the 
alterations as they were sent to the committee and accepted by 
them, as approximately correct representations of the conditions 
of the lost ship, in the two distinct periods of her history. The 
ordinates of these curves represent, at every angle of inclination 
the comparative righting force at that angle. 
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From this you will see that the stability was increased by the 
alterations at all angles of inclination, and that whereas the Juno 
would have had no righting power at 76 deg. of inclination from 
the upright, the Atalanta had as much righting power at 76 deg. 
as the Juno had at 10 deg. The committee state the facts as to 
this comparison, the writer quoted states what is manifestly incon- 
sistent with them. : 

The force of the words of the committee, ‘‘except at large 
angles of heel,” is that some merchant ships with deep holds and 
heavy cargoes stowed low down have considerable righting wer at 
90 deg. of inclination, if things donot shift their places, andif the water 
does not enter the ship. Ships of war do not possess this quality, 
whatever it may be worth, and the Atalanta did not. It is this 
fact to which they draw attention. It will be interesting to your 
readers, probably, to have the means afforded them of correctly 
appreciating such force as there is in it. NATHL. BARNABY. 

Admiralty, December 30th. 


BYE-PRODUCTS OF THE IRON MANUFACTURE. 

Sin,—With the view of ascertaining whether the fluorine con- 
tained in the fluo used in conjunction with oxides.in the 
manufacture of steel is evolved as gas or passed into the cinder, the 
cinder was analysed by Mr. E. Riley. Titaniferous iron ore was 
used mixed with the fluorspar, and titanic acid was thus insured in 
the slags, by which means it was readily identified as being the 
slag of this process, as it is never present in the cinder from ordi- 
nary puddling ; this and the presence of lime, and the small per- 
centage of phosphoric acid, are due to this process. 

The trial of the process was made at the _—s Ironworks, 
treating cinder pig iron in a furnace that was fi with slags 
accumulated from puddling the refined metal made at these works. 
The fluorine in the mixed fluorspar and iron ore was about 15 per 
cent. by weight. The analysis is :— 


Silica .. 9-4 per cent. 
Titanic acid .. .. 6 
Sesqui-oxide ofiron .. .. .. 104 
99°26 


The bar iron made from this pig iron contained 0°012 per cent. 
of phosphorus. The slag from puddling the refined metal by their 
usual process, according to analysis by Riley, contains :— 


ee 12°8 per cent. 
Oxide of manganese 
Alumina .. .. . 13 
Sulphur .. .. 12. 55 
phoricacid . 3°27 
100°30 


~It is thus shown that the cinder from this process does not contain 
the fluorine, and that the fluorine—which has never yet been 
isolated—must have absorbed silicon and phosphorus and carried 
them away as vapour, as they are not found in the slag from inferior 
pig iron in but small pepe to slags from superior cast iron, 
Thich had been previously refined before it was puddled. The 
slags of this process are thus also shown to be as useful as iron ore 
for — with pig iron of the best quality. 

New York, r 17th. JAMES HENDERSON. 


THE BRISTOL STEAM TRAMWAYS, 

Srr,—In your last edition an anonymous correspondent asks 
me a question concerning the Bristol Steam. Tramway. If he will 
give me his name and address, I shall be glad to give him an 
answer. HENRY HUGHES, 

Loughborough, January 5th. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN. — The twenty-eighth annual meeting was held 
at the Cannon-street Hotel, on the evening of Saturday, the 
1st inst., Mr. Joseph Newton, C.E., presiding. Messrs. 
Bernard Beard, and Joseph Alexander—of the firm of Messrs. 
Appleby Bros.—and Mr. Walter Heath—of Messrs. Hall, Beddal 
and Co.’s—were unanimously elected as ordinary members, and Mr. 
John Batey, of Mr. Esson’s works, wasnomin tedin thesamecategory 
The auditors—Messrs. Ives and Reed—next produced the balance 
sheet for the past half year, together with their report thereupon. 
Both stat ts wered d highly satisfactory, and were accepted 
without discussion, and with compliments to the secretary—Mr. 
W. H. Aubrey, C.E. The three separate and distinct funds, 
namely, the ordinary, superannuation, and widows’ and orphans’, 
stood respectively as follows : £460 19s. 4d.; £2149 18s. 5d.; and 
£93 14s. 2d.; thus giving a grand total of £2704 11s. 11d., invested 
for all purposes. The chairman then proceeded to deliver his 
annual address. In conformity with his ordinary practice the 
opening theme of Mr. Newton had reference to those members who 
had died during the past year, and of whom there were four—two 
of the honorary, and two of the ordinary class, viz. :—Messrs. Alex- 
ander Macgillivray and James Robertson, and Messrs. John 
Briggs and mard Carden. Passing from this melancholy sub- 
ject, the speaker reviewed at length the history of the society. 
noted its steady advancement, in a numerical, social, and financia’ 
sense, and predicted for it a yet higher stage of development and 
of usefulness in time to come. The scientific discoveries which dis- 
tinguished the year 1880—and especially those in respect of electri- 
city—were glanced at. Colliery disasters, gas purification, and 
other subjects of interest were touched upon, and finally Mr. New- 
ton announced that, as he had now completed twenty-two years of 
office, and been twenty-one times annually and unanimously re- 
elected, he should not again accept the position of president of the 
association. Accordingly after thanking all the members—present 
and absent—for past courtesies, he then vacated the chair and left 
the meeting. Subsequently Mr. Robert B. Vinicombe was elected 
president and Mr, Willi irtue vice-president for 1881, 
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CONVERSION TABLES FOR FRENCH ANI 


5 | Metres | Feet | Cm. | Inches} Kilos. | Miles | Metres | Feet | Cm. | Inches | Kilos. Mile Metres | Feet | Cm. | Inches | Kilos. | Miles - Metres| Feet | Cm. | Inches | Kilos. | Miles |} | Metr 
Mai = i= = = = = ai =is = = = i= Yo! = | = = = = = 0. = = = = = a 
| Feet. |Metres/Inches.| Cm. | Miles. | Kilos | Feet. Metres Inches.} Cm. | Miles. | Kilos. | Feet. Metres. Inches. Cm. | Miles. | Kilos. Feet. | Metres.| Inches.| Cm. | Miles. | Kilog, r Fee’ 
100| 328-1 | 30°5 | | 254-0 | 62-1 | 160-9] 3 | 698-8 | 64-9 | 83-8 | 541-0 | 182-4 | 342-8] 6 | 1069- | 99-3 | 128-3 | 828-0 | 202-6 | 524-6 | | 1440° | 133°8 | 172-9 | 1115- | 272°8 | 706-5 1811 
1 | 331-4 | 30°8 | 39°8 | 256-5 | 62°S 162°5] 4 | 702-1 | 65-2 | 84-2 | 543-5 | 133-0 | 344-4] 7 1072- 99°7 | 128-7 | 830°6 | 203°2 | 526-2 [440 1443° | 134-1 | 173°2.] 1117° | 273-4 | 708-7 | 1814 
2 | 334-6 | 3171 | | 259°1 | | 164-1] 5 705-4 | 65-5 | 84-6 | 546-1 | 133-6 346-0] 8 | 1076- | 100-0 | 129-1 | 833-1 | 203-8 | 527-9 | 1 | 1446° | 134-4 | 173-6 | 1120° | 274-0 | 709-7] | 1817 
3 | 337°9 | 31-4 | 40-5 | 261-6 | 64-0 | 165-3] 6 708°8 | 65°S8 | 85-0 | 548°6 | 134°2 | 347°6 | 9 | 1079° | 100°3 | 129°5 | 835°6 | 24-4 | 529-5 | 2 | | 134-7 | 174-0 | 1122° | 274-6 | | 1826 
4 | 341-2 | | 40°9 | 264-1 | 64-6 | 167-4] 7 | 711-9 | 66-1 | 85-4 | 551°2 | 134°8 | 349-2 [830 1082 | 100-6 | 129-9 | 838-2 | 205-1 | 531-1 3 | 1453- | 135-0 | 174°4 | 1125° | 275°3 | 712-9] | 1824 
5 | 344-5 | 32°0 | 41-3 | 266-7 | 65-2 | 169-0] 8 | 715-2 | 66-4 | 85-8 | 553°7 | 135°5 | 350°8 | 1 | 1086: | 100-9 | 130°3 840°7 | 205-7 | 532-7 4 | 1456 | 135°3 | 174°8 | | 275-9 | 714-5} | 1827 
6 | 347°S | 32°3 | 41°7 | 269°2 | 65-9 | 170°6 | 9 | 718-5 | 66-7 | 86-2 | 556-2 | 136-1 352-4] 2! 1089- | 101-2 | 130°7 | 843°3 | 206-3 | 534-3 5 | 1460° | 135°6 | 175-2 | 1130° | 276-5 | 716-7 | 1831 
7 | 351-1 | 32-6 | 42-1 | 271-8 | | 172°2 1280) 721-8 | 67-1 | 86-6 | 558-8 | 136-7 | 354-0 | 1092- | 101°5 | 131-1 | 845-8 | 206-9 | 535-9 | 6 | 1463- | 135-9 | 175-6 | 1132° | 277-1 | 717-8] | 1934 
8 | 354°3 | 32°9 | 42°5 | 274°3 | 67-1 | 173-8 1 | 725-1 | 67-4 | 87-0 | 561-3 | 137°3 | 355-7 4 | 1095- | 101°8 | 131°5 | 848-3 | 207°5 | 537-5 | 7 | | 136-2 | 176°0 | 1135° | 277°8 | 719-4 1837 
9 | 857-6 | | 42°9 | 276-8 | | 175°4] 2 | 728-4 | 67°7 | 87-4 | 563-9 | 137-9 | 357-3 | 5 | 1099- | 102-1 | 1381-9 | 850-9 | 208-2 | 539-1 8 | 1469- | 136°5 | 176°4 | 1137° | 278-4 | 721-9 | 1840 
110| 360-9 | 33-5 | 43-3 | 279-4 | 68-4 | 177-0] 3 | 731-6 | 68-0 | 87-8 | 566-4 | 138°6 | 358-9 | 6 | 1102° | 102-4 | 132°3 | 853-4 | 208-8 | 540-7] 9 | 1473° | 136°8 | 176-8 | 1140° | 279°0 | 729-¢ 1843 
1 | 364-2 | 33°8 | 43°7 | 281-9 | 69-0 | 178-6] 4 | 734-9 | 68°3 | 88-2 | 568-9 | 139-2 | 360-5] 1105- | 102-7 | 182-7 856-0 | 209-4 | 542°3 1476- | 137-1 | 177-2 | 1143- | 279-6 | 724-9 1847 
2 | 867-5 | 44-1 | 284-5 | | 180°2] 738-2 | | 88-6 | 571-5 | 139-8 | 362-1 8 | 1108- | 103-0 | 133°1 | 858-5 | 210-0 | 544-0 1 1479° | 137-4 | 17776 | 1145° | 280°2 | 725-8] | 1950 
3 | 370°7 | 34°4 | 44°5 | 0 70°2 181°9} 6 | 741-5 68-9 | 89-0 | 574-0 | 140-4 | 363-7] 9 | 1112° | 103-3 | 183°5 | 861-0 | 210-6 | 545-6 2 | 1483° | 137+7 | 178-0 | 1148- | 280°9 | 727-4] Js | 1859 
4 | 374-0 | 34°7 | 44-9 | 5 70°9 | 183-5] 7 744-8 | 69-2 | 89-4 | 576-6 | 141°0 | 365-3 1115- | 103-6 | 133-9 | 863-6 | 211-3 | 547-2] 3 | 1486- | 138-1 | 178-4 | 1150° | 281°5 | 729-9] | 1857 
5 | 377-3 | 35-0 | 45°3 71°5 | 8 748-0 69°5 | 89-8 | 579-1 | 141°7 | 366-9 1 | 1118- | 103-9 | 134-2 | 866-1 | 211-9 | 548-8] 4 | 1489° | 138-4 | 178-8 | 1153- | 282-1 | 730-6] | 1860 
6 | 380-6 | | 45-7 | 294-6 | | 186-7 | 9 | 751-3 | 69°83 | 90-2 | 581-7 | 142-3 | 368-5 | 2 | | 104-2 | 134-6 | 868°7 | 212-5 | 550-4 5 | 1492- | 138+7 | 1791 | | 282-7 | 732-9] | 1863 
7 | 383-9  35°6 | 46°1 | 297-2 | | 188°3 754-6 70-1 | 90-6 | 584-2 | 142°9 | 870°1 3 | 1125- | 104°5 | 135-0 | 871-2 | 213-1 | 552-0 6 | 1496- | 139°0 | 179°5 | 1158° | 283-4 | 733-9] | 1866 
8 | 35°9 | 46-4 | 299°7 | 189-9] 1 757-9 | 70-4 90-9 | 586-7 | 143-5 | 871-8] 4 | 1128" | 104-8 | 135-4 | 873-7 | 213°8 | 553-6 7 | 1499" | 139°3 | 179°9 | 1160- | 284-0 | 735-5 1870 
9 | 390-4 | 36°3 | 46°8 | 302-2 | 73°9 | 191-5] 2 761-2 | 70-7 | 91-3 | 589°3 | 144-2 | 873-4] 5 | 1181- | 105-1 | 135-8 876°3 | 214°4 | 555-2 8 | 1502° | 139-6 | 180°3 | 1163- | 284-6 | 737-17 | 1873 
120| 393-7 | | 47-2 | 304-8 | 74°6 | 193-1] 764-4 71-0] 91-7 | 591-8 | 144°8 | 375-0] 6 | 1135- | 105-4 | 136-2 | 878-8 | 215-0 | 556-8] 9 | 1505- | 139°9 | 180°7 | 1165- | 285-2 | 738-71 | 1876 
1 | 397-0 | 36°9 | 47°6 | 307°3 | 75-2 194°7 4 76777 71°3 | 92-1 | 594-3 | 145-4 | 376-6 | 7 1138- | 105-7 | 136-6 | 881-4 | 215-6 | 558-4 1509- | 140-2 | 181-1 | 1168- | 285-8 | 740-3 1880 
2 | 400-3 | 37-2 | 48-0 | 309-9 | 75-8 | 196°3 5 | 771-0 | 71-6 | 92-5 | 596-9 | 146-0 | 378-2] 8 | 1141- | 106-1 | 137-0 | 883-9 | 216°3 | 560-0 | 1 | 1512- | 140-5 | 181°5 | 1170° | 286°5 | 747-9] | 1883 
3} 403-5 37°75 | 48°4 | 312-4 | 76-4 | 197-9] 6 | 774-3 | 71-9 | 92-9 | 599-4 | 146°6 | | 1145- | 106-4 | 137°4 | 886-4 | 216-9 | 561-7 2 | | 140-8 | 181-9 | 1173 | 287°] | 743-51 | 1886 
4| 406-S | 48°8 | 314-9 | 77°71 | 199°6 7 | 777-6 | 72-2 | 93-3 | 602-0 | 147-3 | 381-4 1148- | 106-7 | 137° | 889°0 | 217°5 | 563°3 3 | 1519" | 141-1 | 182°3 | 1176° | 287°7 | 745-1] | 1889 
5 | 410-1 | 38°1 | 49°2 | 317-5 | 77-7 | 201-2] 8 | 780-8 | 72°5 | 93-7 | 604-5 | 147°9 | 383-0 1 | 1151- | 107-0 | 188 z | 891-5 | 218-1 | 564-9 4 | 1522- | 141-4 | 182°7 | | 288-3 | 746-7] | 1893 
6 | 413-4 | 38°4-| 49°6 | 320°0 | 78-3 | 202-8] 9 784-1 | 72°8 | 94-1 | 607-0 | 148°5 | 384-6 | 2 | 1154- | 107-3 | 138-6 | 894-1 | 218-7 | 566-5 5 | 1525° | 141°7 | 188°1 | 1181- | 288-9 | 748-3] | 1896 
7 | 416°7 | 38°7 | 50-0 | 322-6 | 78-9 | 204-4 1940) 787-4 73°1 | 94-5 | 609-6 | 149°1 | 386-2] 3 | 1158- | 107°6 | 139°0 | 896-6 | 219-3 | 568-1 6 | 1528" | 142-0 | 183-5 | 1183- | 289-6 | 749-9] b | 1899 
8 | 419-9 | 39°0 | 50°4 | 325-1 | 79°5 | 206-0] 1 | 790°7 | 73-4} 94-9 | 612-1 | 149°7 | 387-8] 4 | 1161- | 107°9 | 139°4 | 899-1 | 220-0 | 569-7 | 7 | 1532° | 142-3 | 183°9 | 1186 | 290°2 | 751-5 bein! 1902 
9 | 423-2 | 39°3 | 50-8 | 327-6 | | 207-6 | 794-0 | 73-7 | 95-3 | 614-7 | 150-4 | 389-4] 5 | 1164- | 108-2 | 139°8 | 901°7 | 220°6 | 571°3 8 | 1535" | 142-6 | 184°3 | 1188- | 290°8 | 753-21F | 1906 
130} 426-5 | 39-6 | 51-2 | 330-2 | 80-8 | 209-2] 3 797-3 | 74:1] 95-7 | 617-2 | 151-0 | 391-1 | 6 | 1168- | 108-5 | 140°2 | 904-2 | 221-2 | 572-9 | 9 | 1538° | 149-9 | 184-7 | 1191° | 291-4 | 754-81 | 1909 
1 | 429-8 39°9 | 51-6 | 332-7 | 81-4 | 210°8] 4 800-5 | 74-4] 96-1 | 619-7 | 151°6 | 392°7 7 | 1171- | 108-8 | 140°5 | 906°8 | 221°8 | 574°5 1470} 1542° | 143-2 185°0 | 292-1 | 756-4] | 1912 
2 | 433-1 | 40°2 | 52-0 | 335-3 | 82-0 212°4] 5 803-8 | 96-5 | 622-3 | 152°2 | 394-3] | 1174: | 109-1 | 140°9 | 909-3 | 222-5 | 576-1 1 | 1545" | 143-5 | 185-4 | 1196- | 292-7 | 758-0 1916 
3 | 436-4 | 40°5 | 52°4 | 337-8 | 82°6 | 214°0 6 | 807-1 | | 96-8 | 624°8 | 152°9 | 395-9 | | 1177- | 109-4 | 141°3 | 911°8 | 223-1 | 677-7] 2 | 1548° 143-8 | 185°8 | 1198- | 293-3 | 759-6] & | 1919 
4 | 439°6 | 40°8 | 52°8 | 340°3 | 83-3 | 215°7 7 810-4 75°3 | 97-2 | 627-4 | 153°5 | 397°5 1181- | 109°7 | 141°7 | 914-4 | 223-7 | 579-3] 3 | 1551" | 144-2 | 186-2 | 1201- | 293-9 | 761-2] | 1922 
5 | 442°9 | 53°2 | 342°9 | 83-9 | 217°3] 8 | 813-7 75°6 | 97-6 | 629-9 | 15471 | 399-1 | 1 | | 110-0 | 142°1 | 916-9 | 224-3 | 581-0] 4 | 1555° | 144-5 | 186-6 | 1203° | 294-5 | 762-8] | 1995 
6 | 446°2 | 41°4 | 53°5 | 345-4 | 84°5 | 218°9] 9 | 816-9 | 75°9 | 98-0 | 632-4 | 154°7 | 400°7 | 2 | 1187- | 110°3 | 142°5 | 919-5 | 224-9 | 582-6 | 5 | 1558° | 144-8 | 187-0 | 1206" | 295-2 | 764-4] | 1999 
7 | 449-5 41°7 | 53°9 | 348-0 | 85-1 | 220°5 1950 820-2 76-2 | 98-4 | 635-0 | 155°3 | 402°3] 1191- | 110-6 | 142-9 | 922-0 | 225-6 | 584-2] 6 | 1561- | 145-1 | 187-4 | 1209" | 295-8 | 766-0 1932 
8 | 452°S 42°1 | | 350°5 | | 222-1] 1 | 823-5 76-5 | 98-8 | 637-5 | 156-0 | 403-9] 4 1194- | 110-9 | 143°3 | 924°5 | 226-2 | 585-8 7 | 1565" | 145-4 | 187°8 | 1211- 296-4 767°6 1935 
9 | 456°0 4274 | 54°7 | 353-0 | 86-4 | 223-7] 2 826-8 | | 99-2 640-1 | 156-6 | 405-5] 5 | 1197- | 111-2 | 143°7 | 927-1 | 226-8 | 587-4] 8 | 1568° | 145-7 | 1882 | 1214° | 297-0 | 769-3 
140 | 459-3 | 42°7 | 55-1 | 355-6 | 87-0 | 225°3 | 830-1 | 77-1 | 99-6 | 642-6 | 157-2 | 407-2] 6G 1200- | 111-5 | 144-1 | 929-6 | 227-4 | 589-0] 9 | 1571° | 146-0 | 188-6 | 1216- | 297°6 | 770-9 
1 | 462-6 | 43°0 | 55°5 | 358-1 | 87-6 | 226-9] 4 | 833-3 | 77°4 | 100°0 | 645-1 | 157°8 | 408-8 |] 7 | 1204- | 111°8 | 144°5 | 932°2 | 228-0 | 590-6 1480} 1574° | 146-3 | 189-0 | 1219° | 298-3 | 772°5 
2 | 465°9 | 43°3 | 55°9 | 360°7 | 88°2 | 228°5 5 | 836-6 | 77°7 | 100-4 | 647°7 | 158°5 | 410-4] 8 | 1207- | 112°2 | 144°9 | 934°7 | 228-7 | 592-2] 1 | 1578- | 146-6 | 189°4 | 1221° | 298-9 | 774-1 
3 | 469°2  43°6 | 56-3 363-2 | 88-8 | 230°1] 6 839-9 78-0 | 100-8 | 650-2 | 159°1 | 412-0] 9 | 1210- | 112°5 | 145°3 | 937-2 | 229-3 | 593-8 -2 | 1581- | 146-9 | 189°8 | 1224° | 299°5 | 775-7 
4| 472-4 43°9 | 56°7 365-7 | | 231°7 | 7 843-2 | 101-2 | 652-8 | 159°7 | 413°6 1213- | 112°8 | 145°7 939°S | 229-9 | 595-4] 3 1584° | 147-2 | 190°2 | 1226 | 300-1 | 777°3 
5 | 475-7 | 44°2 | 57-1 | 368-3 | 90-1 | 233-3] 8 846-5 78°6 | 101-6 | 655-3 | 160°3 | 415-2] 1217- | 1131 | 146-1 942-3 | 230°5 | 597-1 J 4 | 1588- | 147-5 | 190-6 | | 300-7 | 778-9 
6 | 479-0 | 57-5 | 370°8 | 90-7 | 235-0] 9 849-7 | 78-9 | 102-0 | 657-8 | 160-9 416°S 1220- | 113-4 146-5 | 944-9 | 231-2 | 598-7] 5 | 1591° | 147-8 | 190-9 | 1231° | 301-4 | 780°5 
7 | 482°3 | 44°8 | 57-9 | 373-4 | 91-3 | 236-6 1260 853-0 | 79-2 | 102-4 | 660-4 | 1616 | 418°4 3 1223- | 113-7 1469 947-4 | 231-8 | 600-3 | 1594° | 148-1 | 191°3 | 1234° | 302-0 | 782°1 
8 | 485°6 | 58°3 | 375-9 | 92-0 | 238-2] 856-3 | 79-5 | 102-8 | 662-9 | 162°2 | 420-0} 4 | 1227- | 114-0 147°3 | 949-9 | |: 1597" | 148-4 | 191-7 | | 302-6 | 783-7 
9 | 488-8 | 45°4 | 58-7 | 378°4 | 92°6 | 239°8] 2 859-6 | 79°8 | 103-1 | 665-5 | 162°8 | 421-6 | 5 | 1230- | 114°3 | 147°6 | 952-5 | 233-0 | 603-5] 8 | 1601° | 148-7 | 192-1 | 1239° | 303-2 | 785°3 
150} 492-1 | 45-7 | 59-1 | 381-0 | 93°2 | 241°4] 3 862-9 | 80°2 | 103-5 | 668-0 | 163°4 | 423-2] 6 | 1233- | 114°6 | 148°0 | 955-0 | 233°6 | 605-1 9 | 1604° | 149-0 | 192°5 | 1242° | 303-8 | 787-0 
1 | 495-4 | 46-0 | 59-4 | 383-5 | 93-8 | 243°0] 4 866-2  80°5 | 103-9 670-5 | 16471 | 424-9 | 7 | 1236- | 114-9 148°4 | 957-6 | 234-3 | 606-7 [490 | 1607- | 149-3 192-9 | 1244° | | 788°6 
2) 498-7 46-3 | 59-8 | 386-1) 94-4 | 244-6] 5 869-4 | 80-8 | 104-3 673-1 | 164-7 | 426-5] 8 1240- | 115-2 | 148-8 | 960-1 | 234-9 | 608-3] 1 | 1610- | 149-6 | 193-3 | 1247- | 305-1 | 790°2 
3 | 502-0 | 46°6 | 60-2 388-6 | 95-1 | 246-2] 6 872-7 | 81-1 | 104-7 | 675-6 | 165-3 | 428-1] 9  1243- 115-5 | 149°2 962-6 | 235-5 | | 2 | 1614" | 149-9 | 193-7 | 1249° | 305-7 | 791°8 
4 | 505°3 | 46°9 | 60°6 | 391-1 | 95-7 | 247°8 |] 7 | 876-0 | 81-4 | 105-1 | 678-2 | 165°9 | 429°7 1980 1246- | 115-8 | 149°6 | 965-2 | 236-1 | 611-5 | 3 | 1617- | 150-2 | 194°1 | 1252 | 306-3 | 793-4 
5 | 508-5 | 47°2 | 61°0 | 393-7 | 96°3 249°4 8 | 879°3 | 81°7 | 105-5 | 680°7 | 166°5 | 431-3] 1 | 1250° | 116-1 | 150°0 | 967-7 | 236-7 | 613-1 4 | 1620- | 150-6 | 194°5 | 1254° | 307-0 | 795°0 
6 | 511-8 | 47°5 | 61-4 | 396-2 | 96-9 | 251-1} 9 | 882-6 | 82-0 | 105-9 | 683-2 | 167°2 | 432°9 | 2 | 1253- | 116-4 | 150-4 | 970-3 | 237-4 | 614-8 | 5 | 1624- | 150-9 | 194°9 | 1257° | 307-6 | 796°6 
7 | 515-1 | 47°8 | 61-8 | 398°8 | 97-6 | 252°7 1270 885-8 | 82°3 | 106-3 685-8 | 167°3 | 434°5 3 | 1256- | 116-7 | 150°8 | 972-8 | 238-0 | 6 | 1627" | 151-2 | 195°3 | 1259- | 308-2 | 798-2 
8 | 518-4 | 48°71 | 62-2 | 401°3| 98-2 | 254-3] 889-1 | 82°6 106°7 | 688°3 | 16874 | 436-1} 4 | 1259- | 117-0 | 151-2 | 975-3 | 238-6 | 618-0 7 | | 151°5 | 195°7 | 1262- | 308-8 | 799°8 
9 | 521-7 | 48°4 | 62°6 | 403-8 | 98-8 | 255-9] 2 | 892-4 | | 107-1 690-9 | 169-0 437°7 | 5 | 1263- | 117-3 | 151-6 | 977-9 | 239-2 | 619°6 | 8 | 1633- | 151-8 | 196-1 | 1264: | 309-4 | 801-4 
160 | 524°9 | 48°8 | | 406-4 | 99-4 | 257°5 | 3 | 895-7 | 83-2 | 107-5 | 693-4 | 169°6 | 439°3 | 6 | 1266: | 117-6 | 152°0 | 980°4 | 239-9 | 621°2 9 | 1637° | 152-1 | 196°5 | 1267° | 310°1 | 8031 
1 | 528-2 | 49°1 | 63-4 | 408-9 | 100-0 | 259°1 4 | 899-0 | 107-9 | 695°9 | 170°3 | 441°0 7 | 1269- 117-9 | 152°4 | 983-0 | 240-5 | 622-8 100) 1640° | 152-4 | 196°9 | 1270° | 310°7 | 804°7 
2 | 531-5 | | 63-8 | 411-5 | 100-7 | 260°7 | 5 902-2 | 83-8 | 108-3 | 698°5 | 170°9 | 442°6 8 | 1273- | 118-2 | 152°8 | 985°5 | 241-1 | G24-4 ] 1 | 1643 | 152-7 | 197-2 | 1272° | 311-3 | 806-3 
3 | 534°8 | 64-2 | 414-0 | 101-3 | 262°3 6 | 905-4 | 84-1 | 108-7 701-0 | 17175 | 444-2] 9 | 1276- | 118°6 | 153°2 | 988-0 | 241-7 | 426-0 2 | 1647- | 153-0 | 197°6 | 1275° | 311-9 | 807-9 
4 | 538-1 | 50°0 | 64-6 | 416°5 | 101-9 | 263°9 | 7 | 908°7 | 84°4 | 109-1 | 703-6 | 172°1 | 445°8 (390) 1279- | 118-9 | 153-5 | 990-6 | 242-3 | 627-6 | 3 | 1650° | 153-3 | 198-0 | 1277° | 312°5 | 809°5 
5 | 541-3 | 50°3 | 65-0 | 419-1 | 102°5 | 265°5 8 912-0 | 109-4 | 706-1 | 172°7 | 44774] 119-2 | 153-9 | 993-1 | 243-0 | 629-2] 4 | 1653- | 153-6 | 198-4 | 1280° | 313°2 | 811°1 
6 | 544°6 | 50°6 | 65°3 | 421-6 | 103-1 267°1 9 915-4 | 85-0 | 109-8 | 708-6 | 173°4 | 449°0 | 1286- | 119°5 | 154°3 | 995-7 | 243-6 | 630-9] 5 | 1656° | 153-9 | 198-8 | 1282° | 313°8 | 812°7 
7 | 547°9 | 50°9 | 65°7 | 424-2 | 103-8 | 268°8 280 | 918-7 | 85°3 | 110°2 | 711-2 | 174°0 | 450°6 | 3 | 1289- | 119°8 | 154°7 | 998-2 | 244-2 | 632-5 | 6 | 1660° | 154-2 | 199-2 | 1285- | 314°4 | 814°3 
8 | 551-2 | 51-2 | 66-1 | 426-7 | 104-4 | 270°4 1 | 921-9 | 85-6 | 110°6 | 713-7 | 174°6 | 452-2] 4 | 1292- | 120-1 | 155°1 1000° | 244-8 | 634-1] 7 | | 154-5 | 199°6 | 1287- | 315°0 815°9 
9 | 554°5 | 51-5 | 66°5 | 429°2 | 105-0 | 272°0 2 | 925-2 | 85-9 | 111-0 | 716-3 | 175-2 | 453-8] 5 | 1296- 120-4 | 155°5 1003" | 245-5 | 635-7 | 8 | 1666" | 154-8 | 200°0 | 1290" | 315-7 | 817°5 
170 | 557-8 | 51°8 | 66-9 | 431-8 | 105-6 | 273°6 | 3 | 928-5 | 86-2 | 111-4 | 718-8 | 175°8 | 455°4] 6 | 1299° | 120°7 | 155°9 1005- | 246-1 | 637°3 9 | 1670 (155-1 | 20074 | 1292+ | 316-3 | 819°1 
1 | 561-0 | 52-1 | 67-3 | 434-3 | 106-3 |-275°2 4 | 931-8 86-6 | 111-8 | 721-3 | 176°5 | 457-0] 7 | 1302- | 121-0 156°3 1008° | 246-7 | 638-9 [§10| 155-4 | 200-8 | 1295- | 316-9 | 820°8 
2 | 564-3 “4 | | 436-9 | 106-9 | 276°8 | 5 935-1 86-9 | 112-2 723-9 | 17771 | 458-7 8 | 1305- | 121-3 | 156-7 |1010- 247-3 | 640-5 | | 155-7 | 201-2 | 1297° | 317-5 | 822"4 
3 | 567°6 | 52-7 | | 439°4 | 107-5 | 278-4] 6 938-3 87°2 | 112-6 | 726-4 | 17777 | 460°3 9 | 1309- | 121-6 | 157°1 | 247-9 | 647-1] 2 156-0 | 201°6 | 1300° | 318-1 | 824-0 
4 | 570°9 | 53°0 | , 441°9 1081 | 280°0 941-6 | 113°0 | 729°0 | 178°3 | 461-9 1400) | 121-9 | 157°5 |1016° | 248-5 | 643°7 | 3 | 1683° | 156-3 | 202-0 | 1303- | 318°8 825°6 
5 | 574-2 | 53-3 | 444-5 | 108-7 | 281°6 | 8 944-9  87°8 113-4 | 731-5 | 179°0 | 463-5 | 1 | 1315- | 122-2 | 157-9 |1018- | 249-2 | 645-3 | 4 | 1686- | 156-7 | 202-4 | 1305- | 319-4 | 827-2 
6 | 57774 | 53°6 447-0 | 109-4 | 283-2] 9 948-2 | 88°1 | 113-8 | 734-0 | 179°6 | 465-1] 2 | 1318- | 122-5 | 158°3 /1021- | 249-8 | 646-9 | 5 | 1689° | 157-0 | 202-8 | 1308- 320°0 | 828°8 
7 | 580°7 | 53°9 | 449°6 | 110°0 | 284°8 951-5 88-4 | 114-2 | 736-6 | 180-2 | 466-7] 3 | 1322- | 122-8 | 158°7 1023- | 250-4 | 648-6 | 6 | 1692- | 157-3 | 203-2 | 1310° | 320-6 | 83074 
8 | 584-0 452-1 | 110°6 | 286°5 | 954-7 88°7 | 114-6 739-1 | 180°8 | 468-3] 4 | 1325- | 123-1 | 15971 |1026- | 251-0 | 650-2] 7 | 1696- | 157°6 | 203°5 | 1313° | 321-3 | 832°0 
9 | 587-3 454°6 | 111-2 | 288°1] 958-0 | 89-0 | 115-0 | 741-7 | 181-4 | 469°9] 5 | 1328- | 123°4 | 159°5 |1028- | 251-7 | 651-8 | 8 | 1699° | 157-9 | 203-9 | 1315- | 321-9 | 833°6 
180 | 590°6 | 54-9 457°2 | 111-8 | 289°7 | 3 | 961-3 | 89°3 | 115-3 | 744-2 | 182-1 | 471-5] 6 | 1332- | 128°7 | 159°8 /1031- | 252-3 | 653-4 9 | 1702° | 158-2 | 204-3 | 1318- | 322°5 | 835°2 
1 | 593°8 459°7 | 112-5 | 291°3] 4 964-6 | 89°6 | 115-7 746°7 | 182°7 | 473°1 | 7 | 1335- | 124-0 | 160°2 /1033- 252-9 | 655-0 1706- | 158-5 | 204-7 | 1320° | 323-1 | 836°8 
2 | 59771 | 55°5 | 462°3 | 113-1 | 292°9] 5 | 967-9 | 89°9 | 116-1 | 749°3 | 183-3 | 474-7 | 8 | 1338- | 124-3 | 160°6 /1036- | 253-5 | 656-6 | 1 | 1709° | 158-8 | 205-1 | 1323° | 323-7 | 838-4 
3 | 600-4 | 55°8 464°8 | 113°7 | 294-5 | 6 | 971-1 | 90-2 | 116-5 | 751-8 | 183-9 | 476-4] 9 | 1341- | 124-7 | 161°0 | 254-1 | 658-2] 2 | 1712- | 159-1 | 205-5 | 1325- | 324-4 | 840°] 
4 | 603°7 | 467°3 | 114°3 | 296-1] 7 | 974-4 90°5 | 116-9 | 754-4 | 184-6 | 478°0 1410| 1345- | 125-0 | 161°4 1041- | 254-8 | 659°8 3 | | 159-4 | 205-9 | 1328° | 325-0 | 841°7 
5 607°0 | 56°4 469°9 115°0 | 297°7 | 8 | 977-7 | 90°8 | 117-3 | 756°9 | 185-2 | 479°6 | 1 | 1348° | 125°3 | 161°8 /1043° 255°4 | 661°4 ] 4 | 1719° | 159°7 | 206°3 | 1330° | 325-6 | 843°3 
6 | 610°2,| 56°7 472°4 | 115°6 | 299°3] 9 | 981-6 | 91°1 | 117-7 | 759-4 | 185-8 | 481-2] 2 1351- | 125-6 | 162°2 |1046- | 256-0 | 663-0] 5 | 1722° | 160-0 | 206-7 | 1333° | 326-2 | 844°9 
7 | 613-5 | 57-0 475-0 | 116-2 | 300-9 | 984°3 | 91-4 | 118-1 | 762°0 | 186-4 | 482°8 | 3 | 1355- | 125-9 | 162°6 11049- | 256-6 | 664°7 | 6 | 1725- | 160°3 | 20771 | 1336- | 326-8 | 846°5 
8 | 616°8 | 57°3 477°5 | 116°8 | 302°5] 1 | 987°6 | 91°7 | 118°5 | 764°5 | 187°0 | 484-4] 4 | 1858- | 126-2 | 163-0 |1051- | 257-2 | 666-3 | 7 | 1729- | 160-6 | 207-5 | 1338° | 327-5 | 848-1 
9 | 620-1 “6 480°0 | 117-4 | 304-2] 2 | 990-8 | 118-9 | 767-1 | 187-6 | 486-0] 5 | 1361- | 126-5 | 163°4 /1054- | 257-9 | 667-9 | 8 | 1732- | 160-9 | 207-9 | 1341° | 328-1 | 849°7 
190 | 623-4 | 57-9 482-6 | 118-1 | 305-8 | 3 | 994-1 | 92°3 | 119-3 | 769°6 | 188°3 | 487°6 | 6 | 1364- | 126-8 | 163°8 |1056- | 258-5 | 669°5 | 9 | 1735- | 161-2 | 208-3 | 1343- | 328-7 | 851°3 
1 | 626°6 485-1 | 118°7 | 307-4 4 | 997°4 | 92°7 | 119°7 | 772-1 | 188-9 | 489-2] 7 | 1368- | 12771 | 164°2 |1059° | 259-1 | 671°1 | 161-5 | 208-7 | 1346- | 329-3 | 852°9 
2 | 629-9 “5 487°7 | 119°3 | 309°0 | 5 '1000- | 93-0 | 120-1 | 774-7 | 189-5 | 490°8 | 8 | 1371- | 127-4 | 164°6 |1061- | 259-7 | 672°7 | 1 | 1742° | 161-8 | 209-1 | 1348° | 330-0 | 854°5 
3 | 633-2 | 58°8 490-2 | 119°9 | 310°6 | 6 (1004- | 120°5 | 777-2 | 190-1 | 492-4] 9 | 1874- | 127-7 | 165-0 |1064- | 260-4 | 674-3 | 2 | 1745- | 162-1 | 209-4 | 1351- | 330-6 | 856-2 
4 | 63675 | 492°7 | 120°5 | 312°2] 7 |1007- | 93°6 | 120-9 | 779-8 | 190°8 | 494°1 | 1378: | 128-0 | 165°4 |1066- | 261-0 | 675-9 3 | 1748- | 162-4 | 209°8 | 1353° | 331-2 | 857°8 
5 | 639°8 | 59°4 | 495°3 | 121-2 | 313-8 | 8 1010- | 93-9 | 121-3 | 782-3 | 191-4 | 495°7 | 1 | 1381- | 128-3 | 165°7 | 261-6 | 677°5 | 4 | 1752- | 162-8 | 210°2 | | 331°8 | 859-4 
6 | 643-1 | 59°7 | 497°8 | 121-8 | 315-4] 1013- | | 191-7 | 784°8 | 192-0 | 497°3 | 2 | 1384- | 128-6 | 166-1 | 262-2 | 679°1] 5 | 1755° | 163-1 | 210°6 | | 3324 | 861-0 
7 | 646-3 | 60-0 | 77°6 | 500-4 | 122-4 | 317-0 1810/1017 94°5 | 122-1 | 787-4 192°6 | 498-9} 1387- | 128-9 | 166-5 11074- | 262-8 | 680°7 | 6 | | 163-4 | 211-0 | 1361- | 333-1 | 862°6 
8 | 649°6 60°3 | | 502-9 | 123-0 | 318°6 | 1 |1020- | | 122-4 | 789-9 | 193-2 | 500-5 | 4 | 1391- | 129-2 | 166-9 |1076- | 263-5 | 682-3] 7 | 1761° | 163-7 | 211-4 | | 333-7 | 864°2 
9 | 652-9 | 60°6 | 78-3 | 505-4 | 123-7 | 320-3 | 2 /1023- 95-1 122°8 | 792°5 | 193-9 | 502-1] 5 | 1394- | 129-5 | 167°3 |1079° | 264-1 | 684-0 | 8 | 1765 | 164-0 | 211°8 | 1366 | 334°3 | 865°8 
200 | 656°2 | 61-0 | 78-7 | 508-0 | 124-3 | 321-9] 3 1026- | 95-4 | 123-2 | 795-0 | 194-5 | 503°7 6 | 1397- | 129°8 | 167°7 |1082- | 264-7 | 685-6 | 9 | | 164°3 | 212-2 | 1369° | 334-9 | 867°4 
1 | 659-5 61°3 | 79°1 | 510°5 | 124-9 | 323-5] 4 1030° | 95°7 | 123-6 | 797-5 | 195-1 | 505-3 | 7 | 1400- | 130-1 | 168°1 /1084- | 265-3 | 687°2 | 164°6 | 212-6 | 1371- | 335-5 | 869-0 
2 | 662°7 | | 79°5 | 513-1 | 125-5 | 325-1} 5 |1033- 96-0 | 124-0 | 800-1 | 195-7 | 506-9 | 8 | 1404- | 130-4 | 168°5 1087" | 265-9 | 688-8 | 1 | 1775- | 164-9 | 213-0 | 1374- | 336-2 | 870°6 
3 | 666-0 | 61°9 | 79°9 | 515-6 | 126-1 | 326-7] 6 |1036- | 96°3 | 124°4 | 802-6 | 196°4 | 508-5} 9 | 1407- | 130-7 | 168°9 |1089° | 266-6 | 690-4] 2 | 1778- | 165-2 | 213°4 | | 336-8 | 872°2 
4 | 669°3 | 62-2 | 80°3 | 518-1 | 126-8 | 328-3] 7 |1040- 96-6 | 124-8 | 805-2 | 197-0 | 510-2 443Q| 1410- | 131-1 | 169°3 |1092- | 267-2 | 692-0] 3 | 1781 | 165-5 | 213-8 | 1379 | 337-4 | 873°9 
5 | 672°6 | 62°5 | 80°7 | 520°7 | 127-4 | 329°9 8 1043- 96-9 | 125-2 | 807-7 | 197°6 | 511-8] 1 | 1414- | 131-4 | 169°7 | 267-8 | 693-6 | 4 | 1784° | 165°8 | 214-2 | 1381° | 338-0 | 875°5 
6 | 675°9 | 62°8 | 81-1 | 523°2 | 128-0 | 331-5] 9 97°2 | 125-6 | 810-2 | 198-2 | 5138-4} 2 | 1417- | 181-7 | 170°1 | 268-4 | 695-2] 5 | 1788° | 166-1 | 214°6 | | 338-7 | 877°1 
7 | 679-1 | 63°1"| 81°5 | 525-8 | 128-6 | 333-1 | 126-0 | 812°8 | 198-8 | 515-0] 3 | 1420- | 182°0 | 170°5 |1099- | 269-1 | 696-8 | 6 | 1791° | 166-4 | 215-0 | 1386° | 339-3 | 878°7 
8 | 682°4 | 63°4 | 81°9 | 528°3 | 129°2 | 334°7 | 1 |1053- | 97-8 | 126-4 | 815°3 | 199°5 | 516-6 | 4 | 1423- | 182°3 | 170°9 |1102° | 269-7 | 698°4 | 7 | 1794° | 166-7 | 215°4 | 1389° | 339-9 | 880°3 
9 | 685-7 | 82-3 | 530-8 | 129-9 | 336-3 2 1056- | 98-1 | 126-8 | 817-9 | 200°1 | 518-2] 5 | 1427- | 182-6 | 171°3 |1104° | 270-3 | 700-1 | 8 | 1797- | 167-0 | 215-8 | 1391- | 340-5 | 881°9 
210} 689-0 | 64°0 | | 533-4 | 130°5 | 338-0] 3 |1059- | 98-4 | 127-2 | 820-4 | 200-7 | 519°8 | 6 | 1480- | 132-9 | 171°7 |1107° | 270-9 | 701°7 9 | 1801- | 167°3 | 216-2 | | 341-1 | 883°5 
1 | 692-3 | 64°3 | 83-1 | 535-9 | 131-1 | 339-6 | 4 1063- 98-7 | 127-6 | 822-9 | 201°3 | 521-4] 7 1433- | 183-2 | 172°1 1110" | 271-5 | 703-3 1804- | 167-6 | 216-5 | 1397- | 341-8 | 885°] 
2 | 695-5 | 64°6 | 83°5 | 538-5 | 131°7 | 341-2] 5 | 99°0 128°0 | 825°5 | 201°9 | 523-0] 8 | 188°5 | 172°5 272°2 | 704°9 | 1 | 1807: | 167-9 | 216°9 | 1399° | 342°4 | 886°7 
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ENGLISH MEASURES OF LENGTH. 

Explangion POO? 3.) 

Liles Metres| Feet | Cm. | Inches | Kilos, | Miles Metres | Feet | Cm. | Inches | Kilos. | Miles Metres; Feet | Cm. | Inches! Kilos. | Miles Metres} Feet | Cm. | Inches | Kilos. | Miles 

a = = = = = = oO. = = = = = = Vo. = = = = = = No = = = a = = eer 

ilos, , Feet. | Metres.| Inches.} Cm. | Miles. | Kilos. Feet. | Metres.| Inches.} Cm. | Miles. | Kilos. Feet. | Metres./Inches.| Cm. | Miles. | Kilos Feet. | Metres.! Inches.|} Cm. | Miles. | Kilos. 

6°5 168°2 | 217°3 | 1402° | 343 6 | 888°3 |] 4 | 2178+ | 202-4 | 261-4 | 1686- | 412°6 | 1068: | 6 | 2546- | 236°5 | 305-5 | 1971° | 482-2 | 1248- 8 | 2913- | 270-6 | 349-6 | 2255- | 551°8 | 1429- 

8°] 168°5 | 217°7 | 1404* | 343°6 | 890-0 | 5 | 2181- | 202-7 | 261°8 | 1689° | 413-2 | 1070° | 7 | 2549- | 236°8 | 305-9 | 1973- | 482-8 | 1250- 9 | 2916- | 271-0 | 350-0 | 2258- | 552-4 | 1430- ae 

9°7 168°8 | 218°1 | 1407° | 344-2 | 891°6 | 6 | 2185- | 203°0 | 262-2 | | 413-8 | | 8 | 2552- | 237-1 | 306-3 | 1976- | 483-4 | 1252- | 2920- | 271-3 3504 | 2260° | 553°0 | 1432- 

169°1 | 218°5 | | 344°9 | 893-2] 7 | 2188- | 203°3 | 262°6 | 1694° | 414°5 | | 9 | 2555- | 237-4 | 306-7 | 1978 | 484°1 | 1253- 1 | 2923 | 271-6 | 350°8 | 2263: | 553-7 | 1433- 

129 169°4 | 218°9 | 1412 | 345°5 | 894°8 | 8 | 2191- | 203°6 | 263-0 | 1696° | 415°1 | 1075: F780! 2559- | 237-7 | 307-1 | 1981- | 484°7 | 1255- 2 | 2926° | 271°9 | 351-2 | 2265: | 554°3 | 1435- 

169°8 | 219°3 | 1414° | 346°1 | 896-4] 9 | 2194+ | 203-9 | 263-4 | 1699° | 415-7 | 1076: | 1 | 2562- | 238°0 | 307°5 | 1983- | 485°3 | 1256° 3 | 2929- | 272-2 | 2268° | 554°9 | 1487- 

170°1 | 219°7 | 1417° | 346-7 | 898-0 1670| 2198- | 204-2 | 263-8 | 1701° | 416°3 | 1078° | 2 | 2565- | 238-3 | 307-9 | 1986- | 485-9 | 1258- 4 | 2933° | 272°5 | 352-0 | 2270° | 555°5 | 1438- 

170°4 | 220°1 | 1419* | 347°4 | 899°6 | 1 | 2201- | 204°5 { 264-2 | 1704° | 416°9 | 1079: | 3 | 2569- | 238-6 | 308°3 | 1988: | 486-6 | 1260: 5 | | 272-8 | 352-4 | 2273- | 556-1 | 1440- 

94 170°7 | 220°5 | 1422- | 348-0 | 901°2] 2 | 2204- | 204-8 | 264-6 | 1706- | 417°6 | 1081: | 4 | 2572- 239°0 |'308°7 | 1991- | 487-2 | 1261- 6 | 2939- | 273-1 | 352°8 | 2275- | 556-8 | 1442- 

1-0 171°0 | 220°9 | 1424° | 348°6 | 902°8 | 3 | 2208- | 205-1 | 265-0 | 1709 | 418-2 | 1083- | 5 | 2575- | 239°3 | 309-1 | 1993- | 487-8 | 1263- 7 | 2948° | 273°4 | 353-2 | 2278- | 557-4 | 1443- 3 

171°3 | 221°3 | 1427- | 349-2 | 904-4 | 4 | Q011- | 205-4 | 265-4 | 1711. 418°8 | 1084° | 6 | 2578: | 239-6 | 309°5 | 1996° | 488-4 | 1264- 8 | 2946° | 273-7 | 353-6 | 2280- | 558-0 | 1445- 

4-9 171°6 | 221-7 | 1430° | 349°8 | 906-0 | 5 | 2214- | 205°7 | 265-8 | 1714 | 419-4 | 1086° | 7 | 2582- | 239-9 | 309-8 | 1998- | 489-0 | 1266- 9 | 2949° | 274-0 | 354-0 | 2283: | 558-6 | 1446- i 

5°8 | 222-1 1432° | | 907-6 | 2217- | 206-0 | 266-1 | 1717- | 420-1 | 1087° | 8 | 2535- | 240-2 | 310-2 | 2001- | 489-6 | 1268- | 2952- | 274-3 | 354-3 | 2285- | 559-2 | 1448- 

172°2 | 222°4 | 1435" | 35171 | 909°3 | 7 | | 206-3 | 266°5 | 1719° | 420-7 | 1089- | 9 | 2588- | 240°5 | 310-6 | 2004- | 490-3 | 1269- 1 | 2956° | 274-6 | 354-7 | 2288- | 559-9 | 1450- 

9-0 172°5 | 222°8 | 1437" | 351°7 | 910°9.} 8 | 2224+ | 206-6 | 266-9 | 1722: | 421°3 | 1091- 2591- | 240-8 | 311-0 | 2006- | 490-9 | 1271- 2 | 2959- | 274-9 | 355-1 | 2291- | 560-5 | 1451- 

0-6 172°8 | 223°2 | 1440° | 352°3 | 912°5 | 9 | 2227- | 207°0 | 267-3 | 1724- | 421-9 | 1092 | 1 | 2595- | 241-1 | 311°4 | 2009- | 491-5 | 1273- 3 | 2962- | 275-2 | 355-5 | 2293 | 561-1 | 1453- 

99 173°1 | 223°6 | 1442° | 352-9 | 914-1 [680 2231+ | 207°3 | 267°7 | 1727° | 422-5 | 1094- | 2°) 2598- | 241-4 | 311-8 | 2011- | 492-1 | 1274- 4 | 2965: | 275-5 | 355-9 | 2296- | 561-7 | 1454- 

3°9 173°4 | 224°0 | 1445° | 353-6 | 915°7 | 1 | 2234- | 207°6 | 268-1 | 1729. | 423-2 | 1095. | 3 | 2601- | 241°7 | 312-2 | 2014- | 492-8 | 1276- 5 | 2969- | 275-8 | 356°3 | 2298- | 562-3 | 1456- a 

5°5 173°7 | 224°4 | 1447° | 354°2 | 917°3 | 2 | 2237- | 207°9 | 268-5 | 1732. | 423-8 | 1097. | 4 | 2605- | 242-0 | 312°6 | 2016- | 493-4 | 1277- 6 | 2972: | 276-1 | 356°7 | 2301- | 563-0 | 1458- 

7°) 174°0 | 224°8 | 1450° | 354°8 | 918°9 } 3 | 2240- | 208-2 | 268-9 | 1734: | 424-4 | 1099° | 5 | 2608- | 242°3 | 313-0 | 2019- | 494-0 | 1279- 7 | 2975- | 276-4 | 357-1 | 2303- | 563-6 | 1459- : 

8°7 174°3 | 225°2 | 1452° | 355-4 | 920°5 | 4 | 2244+ | 208°5 | 269-3 | 1737- | 425-0 | 1100° | 6 | 2611- | 242°6 | 313°4 | 2021- | 494°6 | 1281 8 | 2979: | 276-7 | 357-5 | 2306- | 564-2 | 1461- i 

0°3 174°6 | 225°6 | 1455 | 356-0 | 922-1] 5 | 2247- | 208°8 | 269-7 | 1739- | 425-6 | 1102: | 7 | 2614- | 242°9 | 313-8 | 2024- | 495-2 | 1289- 9 | 2982- | 277-0 | 357-9 | 2308- | 564°8 | 1462- a 

19 175°0 | 226-0 | 1457° | 356°7 | 923-7 | 6 | 2250- | 209°1 | 270-1 | 1742° | 426-3 | 1104. | 8 | 2618- | 243°2 | 314-2 | 2026- | 495-9 | 1284- | 910) 2935- 277-3 | 358-3 | 2311- | 565-5 | 1464- 

3°5 175°3 | 226°4 | 1460° | 357-3 | 925°4 ] 7 | 2254- | 209°4 | 270-5 | 1744: | 426-9 | 1105: | 9 | 2621- | 243°5 | 314°6 | 2029- | 496-5 | 1285- 1 | 2988- | 277-6 | 358-7 | 2313- | 566-1 | 1466- = 

5] 175°6 | 226°8 | 1463° | 357°9 | 927°0 | 8 | 2257- | 209°7 | 270-9 | 1747- | 427-5 | 1107° 1800) 2624: | 243-8 | 315-0 | 2032° | 497-1 | 1287 2 | 2992- | 277-9 | 359-1 | 2316- | 566-7 | 1467- 

67 175°9 | 227°2 | 1465° | 358°5 | 928°6 | 9 | 2260- | 210°0 | 271-3 | 1750- | 428-1 | 1108° } 1 | 2628- | 244-1 | 315-4 | 2034- | 497-7 | 1289° 3 | 2995- | 278-3 | 359°5 | 2319- | 567°3 | 1469- 

8°3 176°2 | 227°6 | 1468° | 359-2 | 930°2 1690] 2263- | 210°3 | 971-7 | 1752- | 428-8 | 1110° | 2 | 2631- | 244°4 | 315-8 | 2037- | 498°3 | 1290° 4 | 2998° | 278-6 | 359-9 | 2321- | 567-9 | 1470- ; 

99 176°5 | 228-0 | 1470° | 359°8 | 931°8 | 1 | 2267- | 210°6 | 972-1 | 1755- | 429°4 | 1112 | 3 | 2634- | 244°7 | 316-2 | 2039- | 499-0 | 1292- 5 | 3002° | 278-9 | 360-3 | 2324- | 568-6 | 1479- : 

15 176°8 | 228°4 | 1473" | 360°4 | 933°4 2 | 2270- | 210°9 | 272-4 | 1757- | 430°0 | | 4 | 2637- | 245-0 | 316-6 | | 499-6 | 1293- 6 | | 279-2 | 360-6 | 2326- | 569-2 | 1474- 

3°2 177°1 | 228°7 | 1475" | 361-0 | 935-0] 3 | 2273- | 211°2 | 272-8 | 1760° | 430-6 | | 5 | 2641- | 245-3 | 316-9 | 2044- | 500-2 | 1295- 7 | 3008- | 279-5 | 361-0 | 2329: | 569°8 | 1475- 

4°8 177°4 | 229°1 | 1478° | 361°6 | 936°6 4 | 2276: | 211°5 | 273-2 | 1762- | 431-2 | 1116° | 6 | 2644- | 245-6 | 317-3 | | 500°8 | 1297- 8 | 3011- | 279-8 | 361-4 | 2331- | 570-4 | 1477- 

6-4 177°7 | 229°5 | 1480° | 362°3 | 938-2] 5 | 22980- | 211°8 | 273-6 | 1765- | 431-9 | 1118° | 7 | 2647- | 246-0 | 317-7 | 2049- | 501-4 | 1298- 9 | 3015- | 280-1 | 361°8 | 2334- | 571-0 | 1479- \ 

178°0 | 229°9 | 1483" | 362-9 | 939°8 6 | 2283- | 212°] | 274-0 | 1767- | 432-5 | 1120- | 8 | 2651- | 246-3 | 318-1 | 2052- | 502-1 | 1300- | 999! 3018- | 280 4 | 362-2 | 2336° | 571°7 | 1480- 

9°6 178°3 | 230°3 | 1485° | 363-5 | 941°4 ] 7 | 2286- | 212°4 | 974-4 | 1770°-| 433°1 | 1121 | 9 | 2654 | 246°6 | 318°5 | 2054: | 502°7 | 1301°- 1 | 3021 | 280°7 | 362-6 | 2339- | 572-3 | 1489- 

1°2 178°6 | 230°7 | 1488" | 364°1 | 943-1] 8 | 2290- | 212°7 | 974-8 | 172° | 433-7 | 1123 1810) 2657- | 246-9 | 318-9 | 2057- | 503-3 | 1303- 2 | 3025- | 281-0 | 363-0 | 2341- | 572-9 | 1483- 

2°8 178°9 | 231°1 | 1490° | 364°7 | 944°7 |. 9 | 2293- | 218°1 | 975-2 | | 434°4 | 1124: | 1 | | 247°2 | 319-3 | | 503-9 | 1305- 3 | 8028- | 281°3 | 363-4 | 2344- | 573-5 | 1485- 

4"4 179°2 | 231°5 | 1493" | 365-4 | 946°3 [700| 2296- | 213°4 | 975-6 | 1778° | 435-0 | | 2 | 2664- | 247°5 | 319°7 | 2062- | 504-6 | 1306- 4 | 3031- | 281-6 | 363-8 | 2346- | 574-1 | 1487- 

179°5 | 231°9 | | 366-0 | 947-9] 1 | 2299° | 213°7 | 276-0 | 1780" | 435°6 | 1128- | 3 | 2667- | 247°8 | 320-1 | 2065- | 505-2 | 1308: 5 | 8084° | 281-9 | 364-2 | 2349- | 574°8 | 1488- 

7 179°8 | 232°3 | 1498° | 366°6 | 949°5 | 2 | 2303- | 214°0 | 976-4 | 1783- | 436-2 | 1129: | 4 | 2670- | 248-1 | 320°5 | 2067- | 505-8 | 1310- 6 | 3038- | 282-2 | 364-6.) 2352- | 575-4 | 1490- 

9°3 180°1 | 232°7 | 1501° | 367-2 | 951°1 | 3 | 2306- | 214°3 | 276-8 | 1785 | 436°8 | 1131: | 5 | 2673: | 248°4 | 320-9 | 2070- | 506-4 | 1311 7 | 3041- | 282°5 | 365-0 | 2354- | 576-0 | 1491- 

09 180°4 | 233°1 | 1503° | 367°9 | 952°7 | 4 | 2309- | 214°6 | 977-2 | 1788 | 437-4 | 1133- | 6 | 2677- | 248°7 | 321-3 | 2072- | 507-0 | 1313 8 | 3044- | 282-8 | 365-4 | 2357- | 576-6 | 1493- 

2*5 180°7 | 288°5 | 1506° | 368°5 | 954°3 | 5 | 2313- | 214°9 | 977-6 | 1790° | 438-1 | 1134- | 7 | 2680- | 249°0 | 321°7 | 2075- | 507-7 | 1314 9 | 3048- | 283-1 | 365-8 | 2359- | 577°3 | 1495- 

$+] 181°0 | 233-9 | 1508 | 369°1 | 955°9 6 | 2316° | 215°2 | 278-0 | 1793" | 438°7 | 1136 | 8 | 2683- | 249°3 | 322-1 | 2077- | 508-3 | 1316- | 93Q/ 3051- | 283-4 | 366-2 | 2362- | 577-9 | 1496- 

5°7 181°4 | 234°3 | 1511° | 369°7 | 957°5 | 7 | 2319- | 215°5 | 978-3 | 1795- | 439°3 | 1137- | 9 | 2687- | 249°6 | 322-4 | 2080- | 508-9 | 1318 1 | 3054: | 283-7 | 366-5 | 2364- | 578-5 | 1498- 

3 181°7 | 234°7 | 1513" | es | 959-2 8 | 2322- | 215°8 | 278-7 | 1798- | 439-9 | 1139- 9820! 2690- | 249-9 | 322-8 | 2082- | 509-5 | 1319- 2 | 3057- | 284-0 | 366-9 | 2367- | 579-1 | 1499- 

3-9 182°0 | 235-0 | 1516" | 871°0 960°8 | 9 | 2326: | 216°1 | 279-1 | 1800° | 440°6 | 1141 | 1 | 2693- | 250-2 | 323-2 | 2085- | 510-1 | 1321 3 | 3061- | 284-4 | 367-3 | 2369- | 579-7 | 1501- 

05 182°3 | 235°4 | 1518° | 371°6 | 962-4 [710| 2329- | 216°4 | 279-5 | 1803- | 441°2 | 1142- | 2 | 2696- | 250-5 | 323-6 | 2087- | 510-8 | 1322- 4 | 3064- | 284-7 | 367-7 | 2372- | 580-4 | 1503- 

2"1 182°6 | 235°8 | 1521° | 372-2 | 964-0] 1 | 2332: | 216°7 | 279-9 | 1805- | 441°8 | 1144 | 3 | 2700- | 250°8 | 324-0 | 2090- | 511-4 | 1324- 5 | 3067- | 285-0 | 368-1 | 2374- | 581-0 | 1504- 3 
7 182°9 | 236°2 | 1524" | 372°8 | 965-6] 2 3836" | 217°0 | 280-3 | 1808- | 442°4 | 1145- | 4 | 2703- | 251-1 | 324-4 | 2092- | 512-0 | 1326 6 | 3070- | 285-3 | 368-5 | 2377- | 581-6 | 1506- bs 

5°3 183°2 | 236°6 | 1526: | 373-4 | 967°2] 3 | 2339- | 217°3 | 280-7 | 1811- | 443-0 | 1147- | 5 | 2706- | 251-4 | 324-8 | 2095- | 512°6 | 1327- 7 | 3074- | 285-6 | 368-9 | 2379- | 582-2 | 1507- c 

"0 183°5 | 237°0 | 1529" | 374-1 | 968°S J 4 | 2342- | 217°6 | 981-1 | 1813° | 443-7 | 1149- | 6 | 2710- | 251-7 | 325-2 | 2098- | 513-3 | 1329- 8 | 3077- | 285-9 | 369-3 | 2382- | 582-9 | 1509- i: 

36 183°8 | 237°4 1531" | 374°7 | 970°4 ] 5 | 2345- | 217°9 | 281-5 | 1816- | 444°3 | 1150° | 7 | 2713- | 252°0 | 325-6 | 2100° | 513-9 | 1330- 9 | 3080° | 286-2 | 369°7 | 2385- | 583-5 | 1511- 

"2 18471 | 237°8 | 1534° | 375°3 | 972-0] 6 2349- | 218°2 | 981-9 | 1818- | 444°9 | 1152- | 8 | 2716- | 252-4 | 326-0 | 2103° | 514°5 | 1832° | 940; 3084- | 286-5 | 370-1 | 2387- | 584-1 | 1512- 

184°4 | 238°2 | 1536° | 375°9 | 973°6 7 | 29352: | 218°5 | 989-3 | 1821: | 445-5 | 1153- | 9 | 2719- | 252°7 | 326-4 2L05- | 515-1 | 1 | 8087- | 286-8 | 370-5 | 2390- | 584-7 | 1514: 

54 184°7 | 238°6 | 1539° | 376°6 | 975-2] 8 | 2355- | 218°8 | 989-7 | 1893- | 446-2 | 1155- 1830| 2723- | 253-0 | 326-8 | 2108 | 515-7 | 1335- 2 | 3090- | 287-1 | 370-9 | 2392- | 585-3 | 1516 ,, 

0 185-0 | 239°0 | 1541 | 377°2 | 976-9] 9 | 2359- | 219°1 | 283-1 | 1826- | 446°8 | 1157- | 1 | 2726- | 253-3 | 327-2 | 2110- | 516-4 | 1337- 3 | 3093- | 287-4 | 371-3 | 2395- | 586-0 | 1517 

6 185°3 | 239°4 | 154° 377°8 | 978°5 [720| 2362- | 219°4 | 983-5 | 1828- | 447°4 | 1158- | 2 | 2729- | 253-6 | 327-6 | 2113- | 517-0 | 1339 4 | 3097- | 287-7 | 371-7 | 2397- | 586°6 | 1519- 

32 185°6 | 239°8 | 1546" | 378-4 | 980°1] 1 | 2365- | 219°7 | 283-9 | 1831- | 448-0 | 1160- | 3 | 2733- | 253-9 | 328-0 | 2115- | 517-6 | 1340 5 | 3100- | 288-0 | 372-1 | 2400- | 587-2 | 1520- 

"8 185°9 | 240°2 | 1549° | 379°0 | 981°7 | 2 | 2368- | 220°0 | 284-3 | 1833- | 448°6 | 1161° | 4 | 2736° | 254-2 | 328-4 | 2118° | 518-2 | 1342- 6 | 3103- | 288-3 | 372-5 | 2402- | 587-8 | 1522- 

4 186°2 | 240°6 | 1551° | 379°7 | 983°3 |] 3 | 2372- | 220°4 | o84-7 | 1836- | 449°2 | 1163 | 5 | 2739- | 254-5 | 328-8 | 2120- | 518-9 | 1343- 7 | 3107- | 288-6 | 372-8 | 2405- | 588-4 | 1524- ¢ 

3+] 186°5 | 240°9 | 1554" | 380°3 | 984-9] 4 | 2375- | 220°7 | 985-1 |'1838- | 449°9 | 1165- | 6 | 2742- | 254-8 | 329-1 | 2123- | 519-5 | 1345- 8 | 3110° | 288-9 | 373-2 | 2407- | 589-1 | 1525- 

186°8 | 241°3 | 1557: | 380-9 | 986-5] 5 | 2378- 221-0 | 985-4 | 1841- | 450°5 | 1166: | 7 | 2746- | 255-1 | 329-5 | 2125+ | 520°1 | 1347: 9 | 3113- | 289°2 | 373°6 | 2410° | 589°7 | 1527- 

3 187°1 | 241°7 | 1559° | 381°5 | 988°1 | 6 | 2381- | 221°3 | 285-8 | 1844° | 451-1 | 1168° | 8 | 2749- | 255-4 329°9 | 2128° | 520°7 | 1348- | 950; 3116- | 289°5 | 374°0 | 2412- | 590°3 | 1528- ; 

Hg 187°4 | 242°1 | 1562° | 382°2 | 989°7 | 7 | 2385- | 221°6 | 286-2 | 1846- | 451-7 | 1170° | 9 | 2752- | 255-7 | 330-3 | 2131- | 521-3 | 1350- 1 | 3120- | 289-8 | 374°4 | 2415° | 590-9 | 1530- 

15 187°7 | 242°5 | 1564- | 382°8 | 991-3] 8 | 2388- | 221-9 | 286-6 | 1849° | 452-4 | 1171- }840| 2756- | 256-0 | 330-7 | 2133- | 522-0 | 1351- 2 | 3123- | 290-1 | 374-8 | 2418- | 591-6 | 1532- 

I 188°0 | 242°9 | 1567- | 383-4 | 993°0] 9 | Q3g1- | 222°2 | 287-0 | 1851° | 453°0 | 1173° | 1 | 2759- | 256-3 | 331-1 | 2136- | 522-6 | 1353- 3 | 3126- | 290°5 | 375-2 | 2420- | 592-2 | 1533- 

7 188°4 | 243°3 | 1569: | 384-0 | 994°6 [7380 2395- | 222°5 | 287-4 | 1854: | 453-6 | 1174: | 2 | 2762: | 256-6 | 331°5 | 2138- | 523-2 | 1355- 4 | 3130- | 290-8 | 375-6 | 2423- | 592°8 | 1535: 

{3 188°7 | 243°7 | 1572° | 384°6 | 996-2} 1 | 2398- | 222°8 | 987-8 | 1856- | 454°2 | 1176: | 3 | 2765: | 256-9 | 331°9 | 2141° | 523-8 | 1356- 5 | 3133- | 291-1 | 376-0 | 2425- | 598-4 | 1536- + 

ig 189°0 | 244°1 | 1574° | 385°3 | 997°8 | 2 | 2401- | 228°1 | 288-2 | 1859- | 454-8 | 1178- | 4 | 2769- | 257-2 | 332-3 | 2143- | 524-4 | 1358- 6 | 3136- | 291°4 | 376-4 | 2428- | 594-0 | 1538- 

+5 189°3 | 244°5 | 1577° | 385°9 | 999°4] 3 | 2404- | 223-4 | 288-6 | 1861 | 455-5 | 1179° | 5 | 2772° | 257-5 | 332°7 | 2146: | 525-1 | 1359- 7 | 3139- | 291°7 | 376-8 | 2430- | 594-7 | 1540- 

1 189-6 | 244°9 | 1579- 386°5 |1001° 4 | 2408- | 223°7 | 289-0 | 1864° | 456-1 | 1181: | 6 | 2775: | 257-8 | 333-1 | 2148- | 525-7 | 1361- 8 | 3143- | 292-0 | 377-2 | 2433- | 595-3 | 1541- 

8 189°9 | 245°3 | 1582° | 387-1 |1002 5 | 2411- | 224°0 | 289-4 | 1866- | 456-7 | 1182° | 7 | 2778- | 258-1 |.333°5 | 2151: | 526°3 | 1363- 9 | 3146- | 292-3 | 377-6 | 2435- | 595-9 | 1543- 

190°2 | 245°7 | 1584° | 387°7 6 | 2414- | 224°3 | 289°8 | 1869° | 457°3 | 1184: | 8 | 2782- | 258-5 | 333-9 | 2153- | 526-9 | 1364- | 3149 | 292-6 | 378-0 | 2438- | 596°5-| 154° 

"0 190°5 | 246°1 | 1587° | 388°4 (1005 7 | 2418° | 224°6 | 290-2 | 1871- | 458-0 | 1186° | 9 | 2785- | 258-8 | 334°3 | 2156: | 527°5 | 1366- 1 | 3153- | 292-9 | 378-4 | 2440° | 597°1 | 1546- 

"6 190°8 | 246°5 | 1590° | 389-0 {1007 8 | 2421: | 224°9 | 290-6 | 1874° | 458-6 | 1187- 2788: | 259-1 | 334-7 | 2159- | 528-2 | 1367° 2 | 3156- | 293-2 | 378-8 | 2443- | 597-8 | 1548- 

a 191°1 | 246°9 | 1592° | 389-6 |1009- 9 | 2424- | 225°2 | 290-9 | 1877: | 459-2 | 1189- | 1 | 2792- | 259-4 | 335-0 | 2161: | 528°8 | 1369- 3 | 3159: | 293-5 | 379-2 | 2446- | 598-4 | 1549- 

"8 191°4 | 247°3 | 1595° | 390°2 |1010° #740| 2427- | 225-5 | 291-3 | 1879- | 459-8 | 1190 | 2 | 2795: | 259°7 | 335-4 | 2164° | 529°4 | 1371- 4 | 3162- | 293-8 | 379-6 | 2448- | 599-0 | 1551- 

"4 191°7 | 247°7 | 1597° | 390°8 |1012 1 | 2431: | 225°8 | 291-7 | 1882° | 460°4 | 1192° | 3 | 2798: | 260-0 | 335-8 | 2166- | 530-0 | 1372 5 | $166- | 294-1 | 379-9 | 2451- | 599-6 | 1553- 

“0 192°0 | 248°0 | 1600- | 391°5 {1013 2 | 2434: | 226°1 | 292-1 | 1884- | 461-1 | 1194: | 4 | 2801- | 260°3 | 336-2 | 2169° | 530°7 | 1374 6 | 3169- | 294-4 | 380-3 | 2453- | 600°3 | 1554: 

"6 192°3 | 248°4 | 1602- | 392-1 {1015 3 | 2437° | 226°5 | 292-5 | 1887- | 461°7 | 1195- | 5 | 2805- | 260-6 | 336°6 | 2171: | 581°3 | 1376- 7 | 8172- | 294°7 | 380-7 | 2456- | 600-9 | 1556- 

"2 192°6 | 248°8 | 1605: | 392°7 |1017 4 | 2441° | 226°8 | 292-9 | 1889- | 462-3 | 1197- | 6 | 2808- | 260-9 | 337-0 | 2174: | 581°9 | 1377° 8 | 3175: | 295-0 | 381-1 | 2458- | 601°5 | 1557- 

°8 192°9 | 249°2 | 1607- | 393-3 |1018° 5 | 2444- | 227°1 | 293-3 | 1892° | 462°9 | 1198: | 7 | 2811- | 261-2 | 337-4 | 2176 | 532°5 | 1379- 9 | 3179: | 295-3 | 381-5 | 2461- | 602-1 | 1559- 

4 193°2 | 249°6 | 1610° | 394-0 |1020- 6 | 2447° | 227°4 | 293-7 | 1894° | 463°5 | 1200° | 8 | 2815- | 261-5 | 337-8 | 2179- | 533-1 | 1380- | 970! 3182- | 295-6 | 381-9 | 2463- | 602-7 | 1561- 

ra 193°5 | 250°0 | 1612- | 394°6 {1021 7 | 2450° | 227°7 | 294-1 | 1897- | 464-2 | 1202- | 9 | 2818- | 261-8 | 338-2 | 2181- | 533-8 | 1382- 1 | 3185- | 295-9 | 382-3 | 2466- | 603-4 | 1562- 

iy 193°8 | 250°4 | 1615 | 395-2 |1023- 8 | 2454- |-228°0 | 294°5 | 1899- | 464°8 | 1203° [860| 2821- | 262-1 | 338-6 | 2184: | 534°4 | 1384° 2 | 3189- | 296-2 | 382-7 | 2468- | 604-0 | 1564: 

3 194°1 | 250°8 | 1617 | 395°8 |1025- 9 | 2457- | 228°3 | 294-9 | 1902 | 465°4 | 1205 | 1 | 2824- | 262-4 | 339-0 | 2186 | 535°0 | 1385° 3 | 3192- | 296-5 | 383-1 | 2471- | 604-6 | 1565- 

“9 194°4 | 251°2 | 1620° | 396-4 |1026- [750| 2460- | 228°6 | 295-3 | 1905- | 466-0 | 1207- | 2 | 2828- | 262-7 | 339°4 | 2189- | 535-6 | 1387- 4 | 3195- | 296-9 | 383-5 | 2473- | 605-2 | 1567- 

5 194°7 | 251°6 | 1623- | 397-1 |1028- 1 | 2464: | 228°9 | 295-7 | 1907° | 466-7 | 1208° | 3 | 2831- | 263-0 | 339°8 | 2192- | 536-2 | 1388- 5 | 3198- | 297-2 | 383-9 | 2476- | 605-8 | 1569- 

1 195°1 | 252°0 | 1625- | 397°7 |1030- 2 | 2467- | 229°2 | 296-1 | 1910-_| 467°3 | 1210° | 4 | 2834- | 263-3 | 340-2 | 2194: | 536-9 | 1390- 6 | 8202- | 297°5 | 384-3 | 2479- | 606-5 | 1570- 

195°4 | 252°4 | 1628° | 398°3 |1031° 3 | 2470- | 229°5 | 296°5 | | 467°9 | | 5 | 2838- | 263-6 | 340°6 | 2197 | 537°5 | 1392- 7 | 3205- | 297-8 384-7 | 2481- | 607-1 | 1572- 

3 195°7 | 252°8 | 1630° | 398-9 |1033- 4 | 2473- | 229°8 | 296-9 | 1915- | 468-5 | 1213- | 6 | 2841- | 263-9 | 341-0 | 2199- | 538-1 | 1393- 8 | 3208- | 298-1 | 385-0 | 2484- | 607-7 | 1573- / 

9 1960 | 253°2 | 1633- | 399°6 |1034- 5 | 2477- | 230°1 | 297°3 | 1917- | 469°1 | 1215: | 7 | 2844- | 264-2 | 341°3 | 2202- | 538°7 | 1395- 9 | 3212- | 298-4 | 385-4 | 2486- | 608-3 | 1575- 

5 196°3 | 253°6 | 1635- | 400°2 |1036- 6 | 2480- | 230°4 | 297°6 | 1920- | 469°8 | 1216- | 8 | 2847- | 264-5 | 341°7 | 2204- | 539-4 | 1396: | 98O| 3215: | 298°7 | 385-8 | 2489- | 608-9 | 1577- 

2 196°6 | 253°9 | 1638° | 400°8 |1038° 7 | 2483- | 230°7 | 298-0 | 1922- | 470-4 | 1218: | 9 | 2851- | 264-9 | 342-1 | 2207- | 540-0 | 1398- 1 | 8218- | 299-0 | 386-2 | 2491- | 609-6 | 1578- Ne, 
8 196°9 | 254°3 | 1640° | 401-4 |1039° 8 | 2486- | 231°0 | 298+4 | 1925: | 471°0 | 1219: 1870| 2854: | 265-2 | 342°5 | 2209- | 540°6 | 1400- 2 | 8221: | 299-3 | 386°6 | 2494- | 610-2 | 1580- ae 

4 197°2 | 254°7 | 1643° | 402°0 /1041° 9 | 2490° | 231°3 | 298-8 | 1927 | 471°6 | 1221: | 1 | 2857- | 265-5 | 342-9 | 2212- | 541-2 | 1401° 3 | | 299-6 | 387-0 | 2496- | 610°8 | 1582° 
0 197°5 | 255°1 | 1645° | 402°6 |1042- 2493- | 231°6 | 299-2 | 1930- | 472°2 | 1223- | 2 | 2860: | 265-8 | 343°3 | 2214° | 541°8 | 1403° 4 | 3228- | 299-9 | 387-4 | 2499- | 611-4 | 1583: 

"6 197°8 | 255°5 | 1648° | 403-3 |1044° 1 | 2496- | 231°9 | 299-6 | 1932- | 472-9 | 1224- | 3 | 2864- | 266-1 | 343-7 | 2217° | 542°5 | 1404- 5 | 3231- | 300-2 | 387-8 | 2501- | 612-1 | 1585- 

198°1 | 255°9 | | 403-9 |1046- 2 | 2500- | 232°2 | 300-0 | 1935: | 473°5 | 1226: | 4 | | 266-4 | 344-1 | 2219° | 543°1 | 1406- 6 | 3235- | 300-5 | 388-2 | 2504: | 612-7 | 1586- 

"8 198°4 | 256°3 | 1653- | 404-5 |1047° 3 | 2503- | 282°5 | 300°4 | 1938- | 474-1 | 1227- | 5 | 2870- | 266-7 | 344°5 | 2292- | 543-7 | 1408- 7 | 8238° | 300°8 | 388-6 | 2506- | 613°3 | 1588- 

4 198°7 | 256°7 | 1656° | 405-1 |1049° 4 | 2506: | 232°9 | 300°8 | 1940° | 474°7 | 1229° | 6 | 2874- | 267-0 | 344-9 | 2225- | 544°3 | 1409- 8 | 3241- | 301-1 | 389°0 | 2509- | 613-9 | 1590- 

“9 199°0 | 257°1 | 1658° | 405°8 |1050° 5 | 2509- | 288°2 | 301°2 | 1943- | 475-4 | 1231- | 7 | 2877- | 267-3 | 345-3 | 2297- | 545-0 | 1411° 9 | 3244- | 301-4 | 389°4 | 2512° | 614°5 | 1591° 

“6 199°3 | 257°5 | 1661° | 406-4 /1052° 6 | 2518° | 238°5 | 301°6 | 1945: | 476°0 | 1232- | 8 | 2880- | 267°6 | 345-7 | 2230- | 545-6 | 1413 | 990| 3248- | 301-7 | 389°8 | 2514: | 615-2 | 1593- 

+2 199°6 | 257°9 | 1663° | 407-0 |1054° 7 | 2516: | 238-8 | 302°0 | 1948- | 476-6 | 1234: | 9 | 2883- | 267-9 | 3461 | 2232- | 546°2 | 1414: 1 | 3251: | 302-0 | 390°2 | 2517- | 615-8 | 1594- 

9 199°9 | 258°3 | 1666: | 407-6 |1055- 8 | 2519- | 234-1 | 302°4 | 1950- | 477-2 | 1236- [1880] 2887- | 268-2 | 346°5 | 2235: | 546°8 | 1416- 2 | 8254° | 302°3 | 390°6 | 2519- | 616-4 | 1596- 

5 200°2 | 258°7 | 1668- | 408-2 |1057- 9 | 2523- | 234°4 | 302°8 | 1953- | 477-8 | 1237- | 1 | 2890- | 268-5 | 346°9 | 2237- | 547-4 | 1417- 3 | 3257- | 302-6 | 391-0 | 2522- | 617-0 | 1598- ae 
‘1 200°5 | 259°1 | 1671° | 408-9 |1058° 770 | 2526- | 234-7 | 303-2 | 1955: | 478-5 | | 2 | | 268-8 | 347-2 | 2240 | 548-1 | 1419- 4 | 3261- | 303-0 | 391-4 | 2524- | 617°6 | 1599- 
7 200°9 | 259°5 | 1673° | 409-5 |1060- 2529° | 235-0 | 303°6 | 1958- | 479-1 | 1240° | 3 | 2897- | 269-1 | 347-6 | 2242- | 548-7 | 1421° 5 | 3264° | 303°3 | 391-7 | 2527- | 618°3 | 1601- me 

“3 201°2 | 259-8 | 1676: | 410-1 |1062 2 | 2532° | 235°3 | 303-9 | 1960- | 479°7 | 1242- | 4 | 2900- | 269-4 | 348-0 | 2245- | 549°3 | 1422- 6 | 3267° | 303°6 | 392-1 | 2529- | 618-9 | 1602- 
9 201°5 | 260-2 | 1678: | 410-7 |1063° 3 | 2536: | 235°6 | 304°3 | 1963- | 480°3 | 1244- | 5 | 2908- | 269-7 | 348-4 | 2247 | 549-9 | 1424- 7 | 3271° | 303-9 | 392°5 | 2532- | 619-5 | 1604- : 
5 201°8 | 260°6 | 1681- | 411-3 |1065- 4 | 2589° | 235°9 | 304°7 | 1965: | 480°9 | 1245° | 6 | 2906: | 270-0 | 348-8 | 2250: | 550°5 | 1425- 8 | | 304-2 | 392-9 | 2534- | 620-1 | 1606- 
‘1 202°1 | 261°0 | 1684: | 412-0 |1067 5 | 2542° | 286°2 | 305-1 | 1968 | 481°6 | 1247- | 7 | 2910- | 270-3 | 349-2 | 2252- | 551-2 | 1427- 9 | 3277" | 304°5 | 393-3 | 2537- | 620-8 | 1607- 
7 1000| 3281- | 304°8 | 393-7 | 2539- | 621-4 | 1609- a 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co,, 5, Unter den Linden, 

VIENNA.—~Messrs. Gerotp and Co., Booksellers. 

LEIPSIC,—A, TwiermgyerR, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company 
81, Beekman-Streect. 


PUBLISHER'S NOTIOE. 
*.* With this week’s number is issued as a Su 


Table for French and English M 
e for French a easures . Every cop 
as issued by the Publisher contains this Supplement, and “4 
scribers are 1 quested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to ee | and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,” All letters intended for insertion in THe ENGINEER, or 
cont 7 questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J, H.—Measra, Siebe and Gorman, Neptune Works, Westminster, 

J. R.—The last dozen volumes of THE ENGINEER all contain descriptions of 

various brakes, You can consult the volumes at the Patent-ofice Library. 
- M.—The sectional area of the wire is 0°0019%3 of a square inch. Of the 
42 wires it is 0°082467 of a square inch, This area at 150 tons per square 
iach will support 12°37 tons, or 27,708°8 lb. The breaking strain on each 
wire = the strain on each wire = 659°7 lb., supposing the material of the 
wire to be capable of supporting 150 tons per square inch as you suggest. 
Send addrezsed stamped envelope for other Jigures, dc. 

A Constant ReEapEr.— We can vive you no trustworthy formula to determine 
the amalleat size of pulley that it is possible to use with a leather belt, But 
the following rule may answer your purpose in other respects :—To find the 
width of a single belt for any given horse-power, multiply the horse-power 
by 33,000, and divide the product by the length in inches of periphery of 
the smaller pulley covered by the beit, and by the speed of the belt in feet per 
minute, The quotient is the width in inches, This will give the belt very 


easy work, 

R. F. (Edinburgh).— We have already replied to questions similar to yours 
more than once. The action of steam on the piston of a steam hammer only 
supplements gravity. If you know the weight of the mass moved—that ia to 
say, of the piston, rod, and tup, and the length of the stroke, then the sinal 


velocity may be found by the formula v = 8 VA fs where v is the velocity, 
w 


8 the space, f the force, and w the weight. The force means the weight of the 
mass moved, and the total effective pressure on the piston added together. 

Erratum.—Ja our notice of Young's “ Ball Vale” in last week's impression 
of Tur Enarneer, for Mr. Dovell Young read Mr. David Young. 


BARTON'S FEED-WATER HEATER. 
(To the Editor of The Rugineer.) 
Sir,—Can any of your readers inform me who are the makers of 
Barton's self-acting feed-water heater’ J.C, 
London, January 6th. 


RESTORING BURNED STEEL. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent kindly inform me where I can get the 
composition for restoring burnt steel? I saw it advertised in Tar Enat- 
NEER by a Glasgow firm about twelve months ago. G. Cc. B. 

Hereford, January 4th. 


REGENERATORS. 
(To the Editor of The Engineer.) 


ordinary-sized — fire-bricks, and in the latter with flues, say 6in. 
wide, separated rae. tiles? There is no doubt the Siemens regene- 


50 per cent. larger, of getting somet! 
smaller Siemens chamber ? 
St. Helens, December 31st. 


SUBSCRIPTIONS. 

Tue EncGineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
svom the office, on the following terms (paid in advance) : — 

Half-yearly (including double numbers)... ..  .. £0 148. 6d. 
Yearly (including two double numbers) .. . £1 98, Od. 

J) credit oceur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding THe ENGinrer Volume, Price 28, 6d. each. 

The following Volumes of THE ENGINEER can be had, price 188, each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49. 

A complete set of THE ENGINEER can Le made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 

ce (Paris only), Germany, Gibraltar, Italy, apan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 


Remittance by Bill in London, —Austria, Buenos Ayres, Ceylon, France, 


and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 
£2 0s. 


ADVERTISEMENTS. 


*.* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in = such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*.“ Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other Letters to be addressed to the Editor of Tar ENGINEER, 168, Strand. 


MEETING NEXT WEEK. 
Tur InstiTuTION oF CiviL Enaineers.—Tuesday, Jan. 11th, at 8 p.m.: 
— address of Mr. Abernethy, President, and monthly ballot for 
members. 


DEATH. 
On the 28th Dec., in the 45th year of his age, JosepH Watson, for 
trusted ued friend and foreman engineer of 
the firm of James Harby and Co., Chrisp-street, Poplar, E. 
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Tue depression against which almost all industries have 
been struggling for several years has been steadily 
decreasing since the commencement of the past year. When 
pee our customary review, retrospective and prospec- 
tive, there seemed some promise of coming prosperity. A 
great advance had been made in the values of iron and 
steel, and though that advance in the values of the pro- 
ducts of our most important industries had been too rapid 
and too great to indicate the stable improvement in trade, 
which had been so long looked for in vain, it indicated a 
return of the confidence of capitalists in the value of public 
works for investment. The early improvement in demand 
came from America, and though it was seen to be but of 
limited duration from that country, it was nevertheless 
urged that the improvement would become general as it 
has so often commenced in the West. The demand has 
spread as predicted, and work of all kinds is becomin 
daily more plentiful the world over. Accumulated ‘aaa 
is finding application, and, until the re-accumulation 
of an excess, work will probably not be lacking. Not that 
the accumulation reduces the work to be done, but much 
of it is generally expended in times of great prosperity in 
increasing the means of supply until this exceedsthe demand. 
Capital then has little to do until demands equal that 
increased power of production, and so activity and inactivity 
follow each other in not very dissimilar periods. That the 
depression is not so much the result of greatly decreased 

roduction, but of cessation of material increase, may be 
illustrated by the fact thet all through the past few 
stagnant years the production of iron and steel has been 
but little less than in the busy years 1870-3, the average 
production in these four years being 6°474 million tons, 
while in the years 1874-9 it was 6335 millions. The 
exports, however, dropped considerably from 1873, but 
nearly re-reached the 1873 total in 1879. Prices are now 
considerably higher than in 1878 for iron and steel, but 
the effect of the enormous expenditure of capital in 
developing our coal stores is still seen in the very low 
prices which still rule for fuel of almost all sorts, though 
the exports are as great as ever. There is, however, now 
some evidence that the existing means of production will 
gradually become much more fully employed, and, 
amongst other reasons for looking forward to prosperous 
times, is the appearance and support of large numbers of 
engineering projects at home 
e year 1880 has carried with it the records of the 
completion or progress of several important engineering 
wor It also carries the records of the failure of a piece 
of engineering construction which has detracted much from 
the almost universal praise which English bridgework has 
acquired for its strength and quality, if not for its archi- 
tectural fitness. The investigation into the causes of the 
failure of the Tay Bridge, on the 28th December, 1879, 
occupied several months of the past year, and brought to 
light some almost incredible instances of want of ability or 
judgment, and supervision ; and evidence of workmanship 
that any country would be ashamed to acknowledge. The 
bridge was blown down in a heavy gale, against the stress 
of which its weak-le piers were incompetent to do 
battle. The investigation into the failure showed that the 
assumed maximum pressure of wind employed in calculat- 
ing the stability of the structure was much too low for 
exposed situations, such as that of the Tay Bridge; and 
that the customary allowances for wind pressure had in 
very few cases been sufficient to ensure the stability of 
such structures had they not a considerable 
margin of yor ig allowed by reason of other considera- 
tions. It further showed that our knowledge of the 
dynamic value of air moving at high velocities is insuffi- 
cient ; and that the influence of the form of surfaces 
in modifying the effective action of wind on structures 
needs to be ascertained. A recommendation that these 
_— should be cleared up by a committee to be appointed 
y the Board of Trade, and a regulation of wind pressures 
to be assumed and included in the Board of Trade rules 
as to structures, was appended to the report of Messrs. 


W. H. Barlow and Colonel Yolland, but though this | has bee 


will probably not be done by any such authority, and there 
are obvious objections to the imposition of a rule bearing on 
a question which must always be subject to variation, 
according to the circumstances of each application, it will, 
without doubt, be taken up by some private investigators. 
It is a most important question, and one which might fitly 
occupy one of our technical societies. Designs for a new 
bridge have some time since been sent in by Mr. Barlow, 
who was appointed engineer for its reconstruction, but the 
Scotch authorities are now objecting to a bridge about 
20ft. in height less than the old one. ey are now asking 
for the low level which the railway company would have 
adopted at first, but were prevented by the very autho- 
rities who now see the necessity for it. 

The completed works of the civil engineer include the 
Royal Albert Dock, formerly known as the Victoria Docks 
Extension, and the Holyhead harbour and docks of the 
London and North-Western Railway Com . Both 
these were opened with t Pos on 
the 17th of June, and fully described in our impressions of 
the 25th June and 30th of July last ; and the Albert Dock 
opened on the 24th June, and fully described in our 
impressions for the 25th June and 2nd of July last. This 
is the lar, dock in the world, and is a remarkable 
instance of the application of concrete on a very 
scale, Extensive dock improvement works were opened in 
October at Sunderland, the works consisting chiefly 
of a new lock and deep-water channel, connecting 
the Hudson Dock with the sea, the lock bei 
480ft. in length, and 95ft. wide. Very extensive doc 
accommodation has been added to that previously existing 
at the Hartlepools, over half a million sterling having been 


expended upon them, A dock area of 1764 acres is now 
possessed by these places, and this accommodation, when 
taken with the deep water channel which runs between 
the two towns, places Hartlepool amongst the most acces- 
sible and commodious of eastern ports; and in heavy 
storms Hartlepool will probably be now more readily 
accessible than any port between Grangemouth and the 
Humber. The works were described in our impression of 
the 2nd of July last. The handsome Skeldergate Bridge 
at York, erected from designs of Mr. Geo. Gordon Page, 
and illustrated in our impression of the 11th May, 1877, 
has just been completed. Abroad the most important work 
which has for some time been in progress is the St. Gothard 
tunnel, the advance heading of which was completed 
by the accurate meeting, without deviation, of the two 
parts on the 30th of April last. The tunnel was illustrated 
and described in our impression of the 5th of March last. 
The pro of this work was very rapid, and much is 
claimed for the top heading or Belgian system of tunnel- 
ling adopted by the late able engineer and contractor M. 
Louis Favre. The rapidity was also due to the adoption 
of the best rock drills and improvements as they became 
known, and to the very large employment of compressed 
air for working drills, locomotives, and ventilation. 
Shortly previous to the meeting of the headings, however, 
the temperature became so high as to be almost unbear- 
able. Men were rapidly disabled, and horses killed off 
very quickly. Very great trouble was experienced 
in two cases from great influxes of water and the 
existence and passage through a bed of semi-plastic 
material consisting of decomposed or disintegrated feldspar 
with alumina and um, which on exposure to the 
atmosphere swelled with almost irresistible force and 
threatened at one time to crush every lining that could be 
built in. The pressure due to the enormous masses of 
superincumbent rock moreover caused the extrusion of 
this soft material as soon as freedom of motion was given 
to it, and with such force that heayy granite lining of 
5ft. in thickness was in some parts crushed, and had to be 
renewed and supported by side walls also of granite 
6ft. Tin. in Pe These difficulties have, however, 
been overcome, and the tunnel will, it is expected, be com- 
pleted in April next. The differences between the con- 
tractor and the St. Gothard Railway Company have yet to 
be settled, but the justice of the Federal Council will un- 
doubtedly make the full allowance for the lengthy delays 
caused by the difficulties thrown in the contractor’s way, 
and the delay caused thereby. It may be here mentioned 
that a scheme is pro for connecting Andermatt with 
the St. Gothard main line by means of a sloping tunnel 
700 metres in length. Andermatt is directly above the 
great tunnel, and almost exactly midway between Gische- 
nen and Airolo; and it is thought that by the adoption of 
this expedient the company would not only increase their 
receipts, but secure the effectual ventilation of the tunnel, 
while facilities for direct communication with Andermatt 
would be extremely useful in case of an accident in the 
tunnel. The Paris, Lyons, and Mediterranean Railway 
Company began last year the construction of a new len 
of tunnel on the Replat Section of the Mont Cenis line, 
not far from Modane, to replace an open cutting, which, 
owing to the nature of the stratum through which it 
, Which is the same as the soft stratum encountered 
in the St. Gothard, is continually giving way, and for years 
past has been ost open only by great watchfulness and at 
immense cost. e new Replat tunnel is being bored by 
the compressed air machinery and perforators invented by 
Professor Colladon. The head of it is about 1000 metres 
from the portal of the great Fréjus tunnel, into which it 
will run 600 metres inside t':« mountain, Its total le 
will be 1583 metres, of which ‘pwards of 900 are already 
executed. Another tunnel thy »ugh the Arlberg of tle 
Rhaetian Alps is now in prog:css, the object being to con- 
nect the Swiss railway system with that of Austria by a 
line running along the right bank of the Inn between 
Innsbruck, Landeck, anc Sludenz. By this means the 
two countries will be re .ered independent of the German 
railways over which the traffic is now directed. The 
tunnel will be about six and a-half miles in length. It 
will be made for a double line, and it is intended to sink a 
shaft 1540ft. in depth to accelerate the work and assist 
ventilation. 

Some important dock and harbour works have been for 

some time in progress at Milford. Considerable pro, 
n made during the past year with the docks, which 
are constructed from the designs of Mr. J. M. Toler, C.E., 
and will have an area of 62} acres, including a graving dock 
710ft. in length and 96ft. in width. Some of the deepest 
tidal work ever carried out has been necessary in this 
work, but of its progress and chief features we give an 
account in another 

The most important and longest new line which has for 
some time been constructed in this country is the Hull and 
Barnsley Railway, of which Mr. W. Shelford is the engineer. 
The first sod is about to be turned with great ceremony, 
and work will be commenced at once. The line is designed 
chiefly to give a much wanted means of direct commu- 
nication between the Barnsley coal-field and the sea. As 
we gave a full account of it in our impression for the 13th 
of August, we need not describe it here. 

A railway which will attract much attention is about to 
be commenced in Malta, the first railway in an island the 
population of which is more dense than that in any other 
portion of the world. A company has lately been formed, 
and a concession granted for the construction of a line 
about 6} miles in length, from Valetta, the capital of the 
island, to Notabile or Citta Vecchia, the ancient capital, 
and a place of considerable importance, taking several 
small towns and villages in its route. Messrs, G. Wells- 
Owen, and Elwes are the engineers, and the contractor, 
Mr. Geneste, is in Malta i ments for the 


ing arrange 
commencement of the work. The Bury and Tottington 
District Railway, constructed under the same engineers, is 
nearly completed. 

The most costly and attractive work which it is oad 
to commence this year is the Panama Canal. e 
indomitable energy and perseverance of M. Ferdinand 


Loy 


| 
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| 
Sir,—Can any of your readers give me any information as to the | 
relative heating powers of apres on the Siemens system and on 
the system of alternate flues for air and waste heat, the chambers being 
in both cases the same size, but in the former filled with a honeycomb of 
} efficient, but I particularly wish to avoid the reversing necessary with 
them. Would there be a probability with a flue chamber, as described, 
a the same heat as from the 
B. 
| ‘ 
| 
} 
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de Lesseps seems to have overcome all the American objec- 
tions to the scheme, and it is said that all the shares have 
been taken up, the applications for shares being much 
more than the whole number of 590,000, amounting to 
eleven and a-half millions sterling. The benefits to be 
derived from the completion of the canal are generally 
conceded, but as it will probably take much more than the 
estimated twelve years to complete it, there is plenty of 
time to count upon the advantages. As between England 
and the antipodes these will be nearly nil, for the distance 
between London and Sydney through Panama will be 
nearly the same as through Suez. Our West Indian 
colonies will no doubt profit by the undertaking, but the 
chief gainers will be the Americans when it is completed. 

At home there is much work to be done by the civil engi- 
heer, but for some of the most important, namely, works for 
the prevention of floods, and riverregulation, much opposition 
will have to be overcome. For the efficient grappling with 
the Thames floods, for instance, the whole river from source 
to sea must be under one authority, otherwise the con- 
tending interests, or supposed interests, of each district 
will prevent the execution of works in every other district. 
There are many small towns yet without any, either quali- 
tatively or quantitatively efficient water supply, ah the 
supply of such places leaves much work to be done by 
the combined assistance of the civil and mechanical engi- 
neer. To the London water supply question we have 
several times referred, and it is satisfactory to see that the 
water doctors have so long cried wolf that Londoners begin 
to see that the bad water neither summer nor winter comes 
from the water mains, but from the house cisterns, and 
that what is required to put the water supply question on 
a satisfactory basis isa system of regulation similar to that 
which has answered so successfully with the gas companies. 

The success with which the electric light has now been 
adapted to lighting public buildings and thoroughfares, and 
the probability of its being made applicable for domestic 
purposes, suggests the desirability of turning attention to 
the utilisation of the power now running to waste from 
many rivers in the United Kingdom. Electricity might be 
generated near rivers and waterfalls, and transmitted 
direct to the neighbouring town, or air might be com- 
pressed there at a very low cost and transmitted to towns 
to work air engines for driving dynamo-electric machines. 
In not few cases the rise and fall of the tide might be 
economically utilised for lighting towns by electricity, as 
by means of suitable reservoirs and constantly acting 
turbines, power could be obtained much more cheaply 


han by means of steam engines. There are few 
places on our coast where the tide rises less 
than 10ft., and from one-half to three-fourths of 


this might be utilised in working turbines continuously. 

Tramway enterprise needs very little encouragement; 
but there is much room for light local railways, such as 
that which the Great Eastern Railway is about to try 
between Wisbeach and Outwell, about six miles. 

The Southampton and Isle of Wight Railway is another 
project of considerable importance. It comprises a tunnel 
under the Solent near Cowes and Beaulieu on the main- 
land, where the Solent is only a mile and a-half wide. The 
stratum through which the tunnel would pass is composed 
of a sound clay, which would greatly facilitate its con- 
struction. There exists a strong feeling of insecurity in 
crossing the Solent by steamers, the danger of collision, par- 
ticularly during fogs, increasing the fear of accident from 
the constant traffic of steamers and sailing vessels passing 
at right angles to the track of the Isle of Wight steamers. 
Great delay, sometimes of days, arises, owing to the impos- 
sibility of getting safely across in the fogs, and there is no 


doubt that a railway connecting the mainland and island | 


would secure the traffic rather than by the Portsmouth, 
Southampton, and Ryde steamers. The South-Western 
and Brighton and South Coast Railway Companies have 
jointly spent nearly half a million in the Ryde district 
in improving the pier and making a short railway 
across the esplanade, without, up to the present time, 
causing any very sensible addition to the traftic of the Isle 
of Wight Railway. The result would probably have been 
very different if this capital had been expended in con- 
structing the proposed Solent Tunnel Railway. It is esti- 
mated that the saving of time between London and 
Ventnor in fine weather would be one and a-half hours, 
Its completion has been delayed by the depression which 
has stopped so many projects. The cost as estimated by Mr. 
Hamilton Fulton, C.E., is £500,000. The proposed Man- 
chester and Salford Tidal Canal is again forming the sub- 
ject of discussion in the district. The project comprises 
the deepening, straightening, and widening of the rivers 
Irwell and Mersey between Manchester, Salford, and Run- 
corn, so as to enable steamers to reacli Salford and to dis- 
charge their cargoes direct from the ship, thus saving the 
consequent delay and expense incidental to the tranship- 
ment at Liverpool. The Irwell would then become a tidal 
navigation, and the oft-occurring and damaging floods in 
the low-lying districts of Manchester, Salford, and else- 
where would be entirely obviated. The bed of the river 
would be deepened and cleansed by scour, and docks, 
warehouses, and factories would spring up on its banks. 
The estimate of the cost of carrying out this proposal, as 
made by Mr. Hamilton Fulton, would not exceed an 
outlay of £3,500,000. Itisstated thatthose interested propose 
to establish an association, which would be armed with the 
necessary parliamentary powers, and an adequate capital 
for the construction of the necessary works. The Corpora- 
tion of Salford, it is believed, thoroughly approves the 
measure, and is prepared to render every assistance within 
the limits of its statutory powers. As will be seen by re- 
ference to the letter of our Manchester correspondent, 
Salford is now suffering severely from the floods which 
this work would prevent. There are always many 
difficulties to be evercome in important undertakings such 
as this, and more particularly during a period of a depressed 
condition of trade such as has lately prevailed; but it is 
thought, and there is every reason to believe, that before 
long, under the more favourable auspices of the Salford 
Corporation and other influential interests, the matter will 
be brought to a successful issue, 


The metropolitan water companies may be supposed to 
be looking forward with some anxiety to the events which 
await them in the present session of Parliament. The 
Trish agitation will probably serve to take off a little of 
the keen edge of the Damoclean sword which has been so 
long hanging over their heads ; but the companies know 
full well that they have no particular friend in Sir W. 
Harcourt. Political events may befriend them, but some 
kind of legislation is imminent with respect to the London 
water supply. According to the official notification of the 
Government Bill, a Water Authority is to be created, with 
power to go into the whole question, and deal with it as 
may appear best, though we may expect that Parliament 
will reserve to itself a pretty tight hold on this Autho- 
rity. If any scheme of purchase is carried out, it has to be 
remembered that the cost will fall on the metropolis 
exclusively. It is a local question of the largest 
magnitude, and its settlement is committed to the wisdom 
of the Legislature. If it should happen that nothing 
more than a Regulation Bill is passed, the question of 
purchase will be removed to a date so remote as to put it 
almost out of men’s minds. This is just a possible issue, 
though appearances look rather in the direction of pur- 
chase or competition. In a short time something more 
will be known on this point, and it is perfectly certain 
that the Government are pledged to propose some kind of 
scheme. In the meantime the companies are proceeding 
with the constant supply, and are also improving in their 
financial position. London is even threatened with a new 
company in connection with the South Metropolitan Spring 
Water scheme, which is to reappear this session. Although 
having no relation to the drinking supply, perhaps we 
ought to mention the resuscitated project for laying on a 
supply of sea-water to London from the coast of Sussex. 
On the part of the provinces no startling scheme of water 
supply presents itself for the attention of Parliament this 
year. The famous Vyrnwy project was carried in the 
session of 1880, and the Water Bills now forthcoming are 
small affairs, excepting as concerns the metropolis. 

Disastrous ead from the overflowing rivers may be 
said to form a sort of connecting link between the water 
and the sewage questions. The proper management of a 
river requires that it shall neither receive any damage nor 
inflict any. According to the Queen’s Speech, the Govern- 
ment will immediately proceed to take up the sub- 
ject of river management in a practical and comprehensive 
spirit. So far as concerns the present outlook of the 
sewage question, it is pretty much what it was. The 
drainage of the towns of the Lower Thames Valley, of 
which group Kingston is a conspicuous member, is still an 
unsettled subject, but the Local Government Board have 
pre. plainly intimated their readiness to approve of Sir 

oseph Bazalgette’s plan for carrying the sewage round 
the southern outskirts of the metropolis into the West 
Kent system. If this method be adopted, it will be to the 
grief and trouble of the Thames Conservators, who have an 
idea that sewage creates shoals and thereby interferes with 
the navigation. Earl Fortescue has declared the inter- 
cepting sewer and outfall system of the metropolis to be a 
mistake, the right principle being that of “the rainfall to 
the river, the sewage to the soil.” There is, however, very 


available, though it may be employed advantageously in 
certain cases. Respecting the pollution of rivers, the law 
which was to prevent that evil appears to produce very 
| little effect at present. Sir Robert Christison declares it 
| to be rendered in a great degree inoperative by the saving 
| clauses which are designed to protect the manufacturers. 
| Dr. Stevenson Macadam asserts that the law is 
enough “provided it were put in force.” Seemingly it 
remains more or less in abeyance, owing to the lack of 
power on the part of inspectors to originate proceedings, so 
as to take the burden off from private individuals, ith 
| regard to processes for the treatment of sewage little is 
heard just now. 

The New Year opens with pleasing prospects for 
the gas consumer, and with very bir encouragement for 
the companies, although the interests of the latter may 
seem to be threatened by the electric light. In London, 
the progress of amalgamation has gone so far, that only 
four companies exist, where formerly there were thirteen. 
Another absorption cannot be far off, by which the 
London Company will be divided between the Chartered 
and the South Metropolitan. It is true that at present 
there are no positive signs of such a change being at hand, 
but there has been a recent attempt to bring it to pass, and 
we may presume that so reasonable a reform can only suffer 
a short postponement. Nothing is said as to an absorption 
of the Commercial Company, although in some ee 
that is even more to be desired than the partition of the 
London, seeing that the Commercial district renders the 


a crowded and extensive district. This is, perhaps, 
primarily a question for the gas companies themselves, 
whereas the exclusive position occupied by the London 
Company deprives the consumers in that district of the 
benefit of the new system of gas legislation. Still, to the 
credit of the London Company it is to be said that they 
are offering cheap gas in common with the other companies. 
The price of gas in London from the commencement of the 
present year is 2s. 10d. per 1000ft. in the South Metro- 

litan district, including that which was recently the 

heenix and Surrey Consumers’, 3s, in the Commercial dis- 
trict, and 3s. 2d. in the district of the Chartered Company, 
which extends over nearly two-thirds of the metropolis. 
Under thesliding-scale,the South MetropolitanCompany may 
now pay dividends at the rate of 12 per cent. per annum, 
and of course they will exercise their privilege. Still more 
enviable is the position of the Commercial Company, which 
will be allowed to go as high as 12} per cent. The maxi- 


mum dividend of the Chartered Company will be 113 per 
cent., while the London, being under the old system, will 
be limited as before to 10 per cent. It is to be observed 
that this last-named company is not placed under the same 
surveillance as the other companies in respect to illumi- 
nating power and quality, though there is no positive 
reason to suppose that its gas is in any way inferior, A 


little prospect of that principle being made generally | 


Chartered mains unproductive during their course through | 


guarantee, however, is worth something, and this does not 
exist in the case of the London. One feature in the gas 
question during the coming year not to be overlooked will 
be the Bill of the South Metropolitan Company for the 
construction of enormous gasworks in the Greenwich 
marshes. In the provinces there is a continuance of the 
process by which the local authorities acquire the 
property of- gas companies, and thereby constitute 


themselves the owners and masters of the gas 
supply. But there can be no doubt that the elec- 


tric light is rendering the municipal bodies rather less 
anxious than formerly to occupy the place of the gas com- 
panies. As a convenient agent for the production of heat, 
we find gas becoming increasingly popular, though it is 
| obvious that gas which has been prepared for soageeny 
yurposes is a somewhat costly article to employ as fuel. 
he use of gas to supersede coal with a view to the reduc- 
tion of the fog nuisance, is one of the ideas now pro- 
mulgated. In some shape or other we may expect gas 
will still be wanted, let the electric light prosper as it may. 
Even the electric light itself is often dependent on the 
motive power furnished by a gas engine, a class of machine 
for which there is now a very large demand. On the 
whole we expect gas to become better, cheaper, and more 
skilfully ap fied. Palpably in the year on which we have 
= poe di 9 gas will pay such dividends as it never paid 
vefore. 

It is a remarkable fact that men go on for years, if not” 
for generations, suffering daily from particular wants and 
never making an effort worth the name to satisfy their 
want. It has been so in all ages, and will probably be so 
to the end of time. The proposition is true of social rela- 
tions ; it is true of the concerns of every-day life nertng 
nothing to do with technical matters ; and what is much 
more to the point for our present purpose, it is “ewer wd 
true when applied to the doings of mechanical engineers 
and that section of humanity most dependent on mecha- 
nical engineers for success and prosperity. The fact that 
wants remain unsupplied, wishes ungratified, hopes unful- 
filled, constitutes the element of success in the inventor's 
career. When, however, we come to consider how it is 
that wants still exist, although the world was never before 
so able and so willing to pay for the gratification of its 
desires, while never before were so many individuals _ 
| rently able and certainly willing to supply the demand, we 

shall find that various causes exist all operating directly or 
indirectly to the same end. With none of these save two 
need we now concern ourselves, The first is that although 
new inventions are wanted, the men able to invent do not 
know what they are; and the second is that mankind 
| very readily accepts what it holds to be inevitable, 
|and makes no effort to avoid it. Thus for generations 
| it was held that steel could only be made by cementation, 
‘and it does not appear that any one ever attempted to 
make it on a large scale in any other way, for what 
| used to be known in times long past as puddled steel had 
| very little in common with the stuff of which we now 
| make rails, For example, even Mr. Bessemer, during his 
earlier efforts with the converter, sought to make, not steel 
| but wrought iron. In the same way vinegar makers now 
|convert “ gyle” into a dilute acid by a long-continued 
| process of oxidation, brought about by running the liquid 
}in thin streams through huge fagots of twigs, so as to 
| expose a large surface to the air, while for all that we know, 
or perhaps any one else, the same result might be attained 
| in one-fourth of the time by simply blowing air through vats 
| containing the fluid, as Bessemer blows air through the con- 
| verter. It is indisputable that an enormous inventive 
| power is wasted in every civilised country year after year 
| by men who really do not know what is wanted, and hit 
| on remunerative subjects, when they hit on them at all, 
| by mere chance, if such can be supposed to exist. We 
‘can do no more than call attention to the existence of the 
| evil—we cannot even indicate a means of remedying it, 
unless indeed we might suggest that those who feel that 
| they possess the faculty of invention, and earnestly desire 
| to exercise it, should take great ,ains to learn all 
that can be known concerning mechanical science in its 
| various applications. They may then avoid, perhaps, much 
waste of precious power, even if they do not hit upon a 
gold mine. 
| <A glance at the work of the past year suffices to show 
| that mechanical engineering has very closely adhered to 
| old grooves. We seek almost in vain for instances where 
| the beaten track has been left, even for a tiny excursion ; 
and nothing is more strange than the pertinacity with which 
men continue to try over and over again to make certain 
things “do” which it has been clearly proved cannot be made 
to answer. We could illustrate this by dozens of examples. 
We may use one or two which will serve at once to illus- 
trate our proposition, and to indicate the direction which 
mechanical science is taking or is likely to take in certain re- 
| spects the present year. Day by day accounts reach this 
country of the breakage of the crank or propeller shafts in 
sea-going steamships. No class of ship appears to escape. At 
one time a cargo boat, of some 500 or 600-horse power indi- 
cated, is disabled in this way. At another it is a great 
Atlantic steamer, worth perhaps with her cargo £150,000, 
and carrying many hundreds of men, women, and children, 
which is put in serious jeopardy. Engineers seem to have 
accepted this most unsatisfactory condition of affairs as 
inevitable ; but is it inevitable? We venture tc say that 
it is not. So long as engineers and shipowners think that 
the mere putting in of stronger and stronger shafts, in the 
sense that they are thicker and thicker, will meet the 
required object or “yo rd the want—a shaft which will not 
break—so long will shipowners have cause to complain. 
The reasons why shafts break must be sought for intelli- 
ently ; and when they are found they can be combated. 

e cannot attempt to do more than indicate here what 
these causes are. Crank shafts generally break because 
the bearings are allowed to get hot. Why this overheating 
should operate to the stated end, it is not quite easy to 
say. Enough that it is generally admitted that hot 
bearings and split or cracked crank shafts go together. 
This being known, it is obvious that precautions should be 


taken to keep the cranks cool, Is it quite certain that all 
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the talent of the country is powerless to produce a marine 
engine shaft which will run from this country to the 
United States without the use of cold water, and which 
will not heat if left to itself for say half an hour? We 
hope not. If railway engineers had not been more success- 
ful with their bearings and journals than marine engineers 
are with theirs, then would railway travelling at sixty 
miles an hour or runs of an hour and a-half at a time be 
impossible. Again, is it quite clear that we make our 
crank shafts the right way ! We have no doubt at all that 
such shafts should be built-up when of any but the smallest 
size. But not more than a couple of years have passed 
since the practice of using built-up shafts became at all 
popular, and it was forced upon marine engineers by the 
impossibility of getting single forgings large enough for 
such ships as the Orient. The idea once set in motion and 
fairly accepted, the rest follows, and built-up shafts are 
likely completely to displace the ordinary shaft. One 
of the best arrangements of the kind which we 
have seen is that of Mr. Turton, of Liverpool, in 
which the crank webs are made in halves secured 
together by bolts. The breaking of any portion 
of the shaft—say a crank pin—means a few hours’ delay 
while it is being replaced, instead of a total and 
incurable breakdown. Coming now to propeller shafts, 
there can be no doubt that they are broken from two 
causes—first, the bending and springing of the ship’s hull, 
by which they are distorted ; and, secondly, by the racing 
of the engines. There are some excellent governors now 
in the market, by which racing is prevented, and we 
commend them to the consideration of shipowners. The 
desirability of adopting a plan all but universally adopted 
in the French navy, and introducing in two or three 
places universal joints, to give flexibility to the shaft and 
save it from undue strains. We believe we are correct in 
saying that the fracture of a propeller shaft, fitted with 
flexible unions, is a thing unknown in French ships, and 
we need not be too proud to learn from our neighbours. If 
this seems too unin and expensive, then as an alterna- 


tive something akin to the breaking spindle of rolling | 


mills might be adopted. Let us suppose that the proper 


diameter for a propeller shaft is 10m. Then let a short | 
length of it be of this diameter, and all the rest 10}in. If, 


breakage takes place, then the portion 10in. diameter is 


sure to fail, being the weakest portion of the shaft, and | 


this length—say 5ft. long—could be removed in a very 
short time by taking out the bolts in the couplings and 


replaced with a new length, which could be carried as | 


“spare gear” without trouble. 


Another excellent instance of the persistence of types is 
supplied by the attempt made to use steam on tramways. 
Years ago we pointed out that extremely light engines 
could not be made to do this work, and experience has 
proved that we were right. We also indicated the pro- 
priety of not using the rails, but the common road as the 
aera to apply tractive effort, for very obvious reasons, This 
atter plan, there is every probability, will be put in practice 
during the present year, But setting this solitary excep- 
tion to the general rule on one side, we still find engineers 
building engines which differ in no essential particular from 
those which have gone before them and failed. There is 
of course no ile whatever in designing a tram engine 
which will haul cars and not prove offensive to the public. 
That much has been done by NaNandenes inventors to the 
satisfaction of all parties. The puzzle is to build a tram 
engine which can be made to pay its way ; one which will 
not wear itself out in a very few months. Now it is well- 
known that the cost of repairs is heavy, enormously 
heavy, because the working parts become covered with 
dirt ; because the engines blunder over wretched roads 
and yet are fitted with miserable springs ; and because no 
attempt worth the name is made to keep bearings clean. 
Collinge, the inventor of the “ patent axle,” taught the 
world years and years ago how to make a bearing which 
would run over the’ worst roads, winter and summer, for 
four or five years without any more attention than was 
involved in pouring a teaspoonful of oil into a hole once a 
week, Is there a crank pin and big end now in use on a 
tram engine fitted up like a Collinge patent axle? Thatis 
to say, with a long, absolutely cylindrical spindle of the 
hardest steel pe with a soft, tough iron core, working in 
a steel bush, which it fits air-tight when the surfaces are 
smeared with oil. There is nothing of the kind about the 
normal big ends which are specially designed to pick up all 
the mud and dust going. e need not pursue this topic 
further ; to those of our readers who can take a hint we 
have said enough. 

It is a part of our duty to endeavour to indicate at the 
beginning of each year the direction which invention 
should take in the immediate future. Broadly speaking, 
at the present moment in nothing is invention more 
required than in those branches of engineering science in 
which we compete on common ground with other nations. 
So far we may be said to have cotton and woollen spinning 
and weaving in our own hands. There is no reason to 
believe that any other nation possesses better machinery 
than we do for these purposes. The progress of recent 
invention in the manufacture of cotton spinning machi- 
nery has been so recently and fully set forth in our 
columns,* that it will suffice only to mention it here. The 
next great national industry is the iron trade, and it is worth 
while to consider how we stand here. Our great competitor 
is the United States. In that country: iron ore and 
coal abound, and the production of manufactured iron and 
steel of all kinds has been greatly developed and fostered 
by protection. We regret tosay that some of our own iron- 
masters and others prognosticate that in a comparatively 
short time the United States must adopt free trade ; that 
when this is done there will be great demand for British 
iron and steel, and that if we can only rub along a little 
longer we shall yet do very well without making undue 
exertions, We have heard this argument used year after 
year for many years. It is fortunate that no matter what 
turn men’s thoughts take in this direction, their actions 

* “Cotton Spinning Machinery,” by Mr. Eli Spencer. Paper read before 
the Institution of Mechanical eers, See THE Enorneer for No 


do not run wholly in the same groove. There is not the 
slightest probability now that there will be any mitigation 
of the tariffs in our favour until the next presidential 
election, four years off. Those who hold different opinions 
assert that the farmers will rise against protection ; but 
the truth is that the American farmers suffer very little 
if at all from high import duties. The American farmer 
has practically no rent to pay, and he can therefore very 
well afford to contribute to the prosperity of large towns by 
submitting to the infliction of the tariff. At this moment 
the United States are the most prosperous nation on the 
face of the earth ; they are practically self-sufficing, and 
it is very difficult to see what they could gain yet 
awhile more than they have by adopting free trade 
principles, There is in truth no analogy at all between 
such a country as America and such a country as Great 
Britain. The facts being as they are, ironmasters in this 
country ought to see that no effort should be spared to put 
themselves on a footing of equality with their competitors. 
It is quite certain that at present we are not holding our own 
in this respect. The United States ironmasters are beating 
us by 100 cent. in the output from their plant. With 
one pair of converters they can do as much and more than 
we can do with two pairs; and while our blast furnaces turn 
out 480 tons of pig per week, theirs, much smaller, give as 
much as 1100 tons a week. In the rail mills, and bar and 
sheet mills, matters are in much the same condition. If 
we are asked, To what is this superiority due? we reply that 
it is to be traced, to some extent, to better organisation, 
and in others to better plant. In the Bessemer works, for 
example, the drill of the men employed is perfect, 
and a converter is never stopped for days while 
being lined up and _ re-bottomed. The converter 
alone represents but a small part of the plant; 
but when a converter is standing, so to a certain 
extent do the blowing engines, the Celta appliances, 
| ingot moulds, and very probably the hammer, the cogging 
mill, and the rail train. What would be thought of a 
foundry which was closed while a 5-ton ladle was being 
re-lined! In the United States, for a long time back, the 
| moment a converter is burned out it is taken away, and a 
new one put in its place. The operation requires, we 
<aisedial about half-an-hour at the most. In how many 
' English steel works is the same plan pursued! It has, we 
may say, been forced on Messrs. Bolckow, Vaughan, and 
Co, by the necessities of the basic process, and we hope to 
see it generally adopted before many months are out. 
There is still room for invention in this direction. Besse- 
‘mer plant was regarded as perfect until the other day 

among ourselves. Then Mr. Holley showed the good 
| people of the States that, excellent as it was, it could be made 
| better. Is it to be supposed that Mr. Holley has left our 
; own Bessemer steel men nothing to do! We think 
jnot. Mr. Windsor Richards, in his recent address 
| to the Cleveland Institution of Engineers,* spoke in 
|somewhat depreciatory terms of the work done by 
| the Edgar Thomson Steel Company, suggesting that by 
hard driving, the furnaces were soon burned out and 
, wanted re-lining. Even if we admit this to be quite true, 
| it seems to be perfectly clear that the cost of re-lining must be 


| charged as so much per ton of iron made, and that unless 


| more for repairs and renewals per ton of pig than do fur- 
' naces less hard pressed, the advantage is altogether with 
them. To make this plain, let us say that one of our great 
| Cleveland furnaces, with its appurtenances, costs £20,000, 
| Which is not far from the truth. It turns out, say, 450 tons 
| of pig per week, or 23,400 tons a year. The interest on 
| £20,000 at 5 per cent. is £1000, or 20,000 shillings ; con- 
uently each ton of pig iron must be charged with, say, 
101. for interest alone. If, however, the make of the fur- 
nace had been doubled, or 900 tons a week, then 5d. a ton 
would have been saved, and this sum, and less, represents 
in the present day a profit which is by no means to be 
despised. Itcomes to nearly £20a week per furnace,and even 
this amount of clear profit, small as it is, many an ironmaster 
would be glad to get from each of his blast furnaces. It may 
be said that, after all,the rate at which a furnace is driven 
has very little to do with mechanical engineering. But this 
is not true ; double production means double blowing, double 
feeding, double hoisting of materials, and increase in the 
power of various all which demand renewed exer- 
tion on the part of the mechanical engineer. And here we 
may refer to a somewhat novel pair of blowing engines, re- 
cently put down at Staveley, where they were constructed 
from the designs and under the superintendence of Mr. 
Charles Markham. We shall illustrate these engines in an 
early impression, and it will be enough now to say that they 
combine in an unusual degree great power with consider- 
able economy of fuel and very small first cost. A great 
deal of the blast furnace plant of Great Britain is anti- 
quated, and the sooner it is replaced with more modern 
plant the better. We may cite as an example hot blast 
stoves. It is a suggestive fact that much of the success 
which attends the labour of the American ironmaster is 
due to the efficiency of Mr. Cowper’s stoves, and yet 
English ironmasters have been very slow to accept an 
invention which American ironmasters jumped at. 

In rolling mill machinery there is still a great deal of 
room for improvement. It is very desirable to reduce the 
power required to produce any particular class of rail, bar, 
or sheet to its lowest limits, not so much because steam 
costs sears “Pr its cost in most ironworks is exceedingly 
small—as use great power means enormously heavy 
and costly gearing, which again requires equally costly 
foundations. Indeed, the train proper of any reversin 
rolling mill appears ridiculously small as compared with 
the great mass of mechanism beside it, and intended to 
drive it—mechanism which is moreover constantly break- 
ing down. To get rid of much of this gear we have on 
the one hand the three-high mill, which is not very popu- 
lar in this country ; for one reason because the middle roll 
wears faster than its fellows, and for another that the bars 
have to be lifted very high, The more popular expedient 
is the use of a pair of quick-s engines fitted with link 
motion reversing gear, and without a fly-wheel ; but even 


* See Tae EnoINEER for 19th November, 1880. 


it can be proved that the Edgar-Thomson furnaces cost | ] 


then cogged gear is required. It is by no means so generally 
understood as is joka that great power is needed not 
so much to shape the iron as to overcome the friction 
of the rolls. In a sheet mill, for example, the rolls 
are driven asunder when the double is nearly finished 
with a force of about 400 tons. The roll necks 
will be l4in. to 18in. in diameter, but let us take 
the smaller dimensions. The circumference of the neck is 
45in. The roll itself will be 20in. diameter, its cireum- 
ference will be 63in., the doubles will be about 8ft. long ; 
so that to pass one the rolls must make, say, 14 revolution. 
The rolls will make thirty to thirty-one revolutions per 
minute, so that their necks will have an angular velocity 
of 31 x 45 = 1345in., or, say in round numbers, 116ft. 
per minute. Each roll neck will carry 200 tons, and there 
are four necks. Hot neck grease is not a very efficient 
lubricant, and it would not be safe we think to take the 
coefficient of friction at lessthan '; of the insistant load; but 
200 _ 66, and we have therefore for each roll neck a 
resistance of 6°6 tons, or 14,784]b., to be overcome at the 
rate of 116ft. per minute, which is equivalent to 52-horse 
power nearly, or for the four necks say, in round numbers, 
200-horse power. Fortunately the sheets are not always 
passing through the rolls, because there is an interval 
while they are being returned over the top, during 
which the fly-wheel again picks up momentum. To drive 
a good double sheet mill direct requires a non-condensing 
engine with a 35in. cylinder, 5ft. stroke, and a 70 ton fly- 
wheel, the pressure being 50 lb. Doubles are very seldom 
going through both mills at the same time, but “stalls” 
are not unknown. Our readers can calculate for themselves 
what the power of such an engine is. A rail mill will absorb 
from 250 to 300-horsepower, of this 70 or 80-horse power will 
be required to drive the machinery light ; of the remainder 
by far the larger proportion is expended in overcoming bear- 
ing friction. Several years ago we showed in this journal 
how a large proportion of this loss might be saved by the use 
of friction wheels to carry the lower roll necks, in a way 
exceedingly simple, and incapable of interfering with the 
ordinary housing or screw tackle. Whether this method 
be or be not adopted, it is at least clear that great advan- 
tages may be expected from the adoption of any system of 
construction which will obviate the existing loss of power. 
Before leaving rolling machinery we would also suggest 
that for certain classes of work considerable advantage 
would probably accrue from the use of what we may term 


a reciprocating mill. When rolling short plates, for - 


example, as is sometimes done, not more than one and 
a-half revolutions of the rollers is required each way ; 
much more than this is needed, however, for reversing, and 
much time is wasted, during which the iron is cooling 
If instead of using rolls, say, 20in. or 22in. in diameter 
for such a purpose, rolls of three or four times the diameter 
were employed, then not more than two-thirds of arevolution 
need be made each way, and the rolls could be driven by a 
crank and connecting rod. In practice, the use of rolls of 
this size would be out of the question, but chilled seg- 
ments might be attached to two suitable framings, eac 
representing a portion of a roll some 8ft. or 10ft. in 
diameter, if necessary, and a swinging or pendulous motion 
being given to the upper or lower one, a plate once put 
between them could never be delivered until it had been 
reduced to the proper thickness. The iron could be 
worked very hot, and the yield of a given mill enormously 
augmented. The circumference of a roll 10ft. in diameter 
would be, say, 32ft., but the roll centres need be little 
more than 10ft. apart, and the housings would not need to 
be of unwieldy dimensions, while a reciprocation of one- 
third of a revolution would produce plates or bars over 
10ft. long. Not in the rolling mills alone, but in many 
other matters with which engineers have specially to do, is 
improvement wanted in our ironworks. The German, 
French, and American ironmasters will not stand still, and 
it is beginning to be understood in this country that the 
iron or steel producer can hope for nothing in the way of 
profit unless he has the best pliant that modern science 
can produce. There is still a wide field open to inventors 
here, and we hope that 1881 will not be suffered to pass 
without substantial advances having been made. 

Many subjects press on us and clamour for a word of 
notice, but space is limited; and even if it were not so we 
have no desire to weary our readers, but rather to give them 
hints as to the directions which mechanical engineering pro- 
gress ought to take, andistaking. We cannot in utter 
silence the enormous advances which are being made in 
ocean steam navigation. We must content ourselves, how- 
ever, with giving a very few particulars of certain huge 
vessels which ill probably make their trial trips before 
1882 is upon us, There is the City of Rome, being built 
for the Inman Company by the Barrow Shipbuilding 
Company. She has been very fully described in our pages 
already, but it will not be out of place to say here that she 
will be 586ft. from figure-head to taffrail, 52ft. beam, and 
38ft. Yin. deep, with a gross register tonnage of 8300. 
She will be propelled by three engines acting on a single 
crank shaft. Each will consist of a high-pressure cylinder 
43in. diameter over a low-pressure cylinder 86in. diameter, 
the stroke being 6ft. The crank shaft is of steel, built up 
hollow, and 25in. in diameter, and weighing 68 tons. Steam 
will be supplied by eight double-ended boilers, with forty- 
eight furnaces, The working pressure will be 90 Ib., the 
indicated power 8500, the 17 knots, The propeller 
will be 24ft. in diameter and 30ft. pitch. The Servia, 
being built for the Cunard Company, is a rival vessel. 
She will be 500ft. long, 50ft. beam, and 27ft. csp, and 
7500 tons register. She will be propelled vy a three- 
cylinder compound engine, the being 72in. 
and each of the low-pressure cylinders 100in. in diameter, 
the stroke being 6ft. 6in. Concerning her boilers little 
information is as yet available. They will have thirty- 
eight furnaces. The engines are to indicate 7500-horse 
shes and the speed of the ship is to be over 16 knots, 


e Guion line, not to be outdone by the other Atlantic 
companies, is building the Alaska, 500ft. long, 50ft. beam, 
and 39ft. deep, register tonnage about 7700. She, 

cylinders 68in, and 100Qin, diameter 


too, will have 
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with a stroke of 5ft. She will have fifty-four furnaces in 
nine boilers, working at 100 lb. The indicated power is to 
be 9000, and the speed of the ship 17} knots). Many 
other great steamships have been recently finished, or are 
on the point of completion, but nothing so large as those 
we have named. 

It cannot be said that in Great Britain any great change 
in locomotive construction is impendi The tendency is 
to make engines heavier and more substantial, but we see 
no evidence of a desire to introduce any radical change 
in design. On the Continent certain changes are, however, 
being made from time to time, which can scarcely be said 
to apply to matters of detail. We cannot better illustrate 
what we mean than by referring our readers to THE Enci- 
NEER for September 3rd, where they will find a locomotive 
embodying several new features. Locomotive engineers 
in the United States have hitherto been intensely con- 
servative. Whatever differences existed between the pas- 
senger engines of differeat American makers in other 
respects, in all were to be found outside cylinders with the 
slide valves on top of them, four coupled driving-wheels of 
moderate size, and a bogie. As American engineers have 
improved their roads, and the desire for higher speeds 
have sprung up, it begins to be suspected that the normal 
American locomotive is not quite oe is wanted. Already 
resort is being had to single driving-wheels, and even the 
bogie may yet be abolished. It is beginning to be found 
out at last that goods stock fitted with bogies is harder to 
pull than four wheel trucks and wagons of the English 
pattern. A Mr. Fontaine has patented, and has had made 
and tried, an engine in which the cylinders are on top of 
the boiler, and the driving-wheels in the same place. They 
bear not on the rails but on large pulleys on the insides of 
the true driving-wheels, which are in their normal position. 
These last make consequently about 1} revolutions for every 
one of the crank shafts. This queer device is said to have 
made sixty miles an hour with a heavy train, and to have 
given great satisfaction. The same result would have been 
obtained, we fancy, by using driving-wheels, say, 7ft. 6in. 
in diameter in the ordinary way. Perhaps, however, 
American locomotive builders have neither the plant nor 
the skill to make driving-wheels much more than 6ft. in 
diameter. Mr. Fontaine’s engine resembles an expedient 
to attain with imperfect means a given end. It is very 
much like what is called “a makeshift” in this country. 

We have kept our readers so fully apprised of all that is 
being done in the construction of ordnance and munitions 
of war, that fortunately we need say little or nothing on 
the subject here. Compound armour plates have given 
victory to the ship for the time being against the gun. 
It remains to be seen what the new breech-loaders can do 

inst these plates. There is at least good reason to 
believe that we are very far from having reached finality 
in the power of our guns.) In a few days a competition 
which is expected to last a pa, om will begin with 
machine guns, such as theGatling and Nordenfelt. It would 
seem that we have no more reached finality with these 
things than with big guns. Messrs. Yarrow and Company, 
again, are apparently determined that torpedo boats shall 
not sink into a second place in the race for perfection, and 
they have just completed two—each 100ft. long—sea-going 
boats to a great extent, and with a speed of 193 knots in 
fighting trim on the measured mile. The Inflexible is so 
far as can be seen a t success, and the Italian Duilio 
has made a trial trip in stormy weather, concerning which 
trip very contradictory reports have reached this country. 
The Italian Government do not propose to build more 
ships of such great size at present, but to lay down some 
comparatively small men-of-war, of which the country 
stands it is said in great need. 

The progress in submarine telegraphy during the past 
year has been important. The Telegraph Construction and 
Maintenance Company has laid over four thousand miles 
of cable during the year, 1908 miles of which were laid 
in the Atlantic, 1132 miles forming the last section of the 
duplicate Australian cable; 529 miles the Hong Kong 
Manilla cable; 518 miles of cable from Newbiggin to 
Arendal and Marstrand, &. The Silvertown Company 
has manufactured between two and three thousand miles 
of cable, 575 miles of which were for the French Govern- 
ment, part of the cable was used to lay a fourth line from 
Algiers to Marseilles; the other cable was made for the 
Canadian Government and for the Mexican Telegraph 
Company. The only cable work of importance spoken of in 
the immediate future is the construction of two new Atlantic 
cables for American speculators. At the present time the 
capital sunk in Atlantic cables is about eleven millions 
sterling, and the length of cable is about twenty thousand 
miles. There is not enough work to keep the existing 
cables employed, and the returns from any speculation in 
this direction must therefore be exceedingly problematical. 

The postal telegraph department has during the past 
year erected a trunk line from London to Glasgow, 325 
miles in length, carrying over 5000 miles of wire. Improve- 
ments have been made in the automatic instruments, so 
that a greater speed over longer distances is obtained. The 
Aberdeen circuit, including ote Newcastle, Edinburgh, 
Glasgow, and Dundee, 650 miles long, with two relays, one 
at Leeds the other at Edinburgh, is worked at the con- 
stant rate of 200 words per minute. The average rate on 
the automatic system has been raised from 100 to nearly 
250 words per minute during the year. The telegrams 
during the year show an increase of over four millions, the 
receipts an increase of nearly £200,000. At the end of 
the year the long-pending telephone trial was decided in 
favour of the Government, and immediately active steps 
were taken by the department to supply the public with 
the best instruments at a lower rate than was required by 
the Telephone Company. 

The most important electrical feature of the year is the 
= progress made by the electric light. After a year of 

esitation in 1879, the year 1880 proved exceptionally busy, 
and in the course of a few days mostof the larger metropolitan 
railway stations will be lee by means of this light. 


y the Brush light can be seen at Broad-street and 
Paddington ; it is being erected at Charing-cross. The 
Brockie lamp is to be used at Cannon-street, and the 


Crompton lampjat King’s-cross. Mr, Crompton’s lamp is 
in extensive use at Glasgow, and has been adopted in 
twenty or thirty different places during the year—success- 
fully lighting railway stations, quays, collieries, water 
works, sor lg &e. “Hitherto this lamp has been used 
generally with the Gramme machine, and to a considerable 
extent under the auspices of the British Electric Light 
Company, the licensees of the Gramme machine in Great 
Britain. The British Electric Light Company has had 
an active year, and this com has in hand the 
lighting of some of the Liverpool streets, the Cannon- 
street Station, &. Messrs. Siemens have applied their 
system to the lighting of the Parade in Blackpool, the 
Holyhead Harbour, and the Royal Albert Docks, with 
constant snecess. One of the signs of the times is the 
application of various towns to Parliament to obtain powers 
for lighiing by electricity, and the significant fact that a 
general lowering of prices has been thought necessary by 
the gas companies. At the close of last year we were pro- 
mised a public demonstration of the Edison light, but the 
promise has not yet been fulfilled. The latest news from that 
quarter announces the formation of a company with a capital 
of 1,000,000 dols. to light New York. The moving spirits 
in the company are Marvin Green, Tracy R. Edson, James 
H. Baker, and T. A. Edison. 

Mr. Swan, of Newcastle-on-Tyne, who commenced 
his experiments on this icular form of lamp nearly 
twenty years ago, has during the year publicly explained 
and shown the result of hislabour. His work has brought 
the electric light within the domain of domestic wants, 
and those who are willing to pay for the necessary altera- 
tions can obtain a cleaner and better light than heretofore 
has been possible. The progress of the electric light will, 
to a certain extent, be independent of cost, supposing the 
cost to be at all comparable with that of gas. It must be 
remembered that Mr. Swan has more than once stated that 
the light obtained by his lamps, with the electric machine 
driven by a gas engine, is greater than the light from 
the same quantity of gas burned in the ordinary manner. 
Digressing for a moment, attention must be directed to the 
admirable way in which the constructors of steam engines 
have supplied the requirements of electric light engineers. 
Previous to the advent of electric lighting, probably few ex- 
cept marine and pumping engines were required to run so 
long without a stoppage. The consensus of opinion that 
no difficulty has been put forward by builders of engines 
must be gratifying to * who regard the electric light 
as the light of the future. The time will come when 
advances having been made in thermo-electricity, the 
engine will be relegated to other work, and the attention 
of men should be turned to this almost unexplored field of 
investigation, and to the storage of the electric current. 
The difficulties in the way of should prove a greater incen- 
tive to the task, which, whatever the result may be, is one 
that will amply repay experiment. 

The most interesting feature in the purely scientific work 
of the year is the development by Professor Bell and Mr 
Tainter of the photophone from the telephone. Two years 
ago we indicated the direction in which discovery in this 
matter would take place, and although it is far easier to 
describe an achievement accomplished than to forecast the 
future, it may be interesting to note the working of men’s 
minds. Sound is caused the motion of ponderable 
bodies. Light is caused by the motion of the so-called 
im eT ether; but astronomical and other research 
indicates that the ether is not altogether impon- 
derable. We may therefore look upon it as being 
at one extreme end of the scale of density, whilst 
such a substance as platinum is at the other. Then 
luminous vibrations are transverse, while those of sound 
are longitudinal. How far has scientific research yet carried 
us? Sound waves are reproduced at a distance by means 
of telephones connected with the point of departure bya pon- 
derable material such as copper wire ; further, sound waves 
are reproduced at a distance by another apparatus, in which 
the ponderable is replaced by the ethereal light waves, Who 
will be the man to devise an apparatus by means of which 
the light waves can be reproduced? The variations in the 
pitch of light waves are quite as many as the variations in 
the sound waves. Can these varying light waves be repro- 
duced? ‘We do not for a moment doubt that they 
can, and it séems to us to be the next step in the ladder 
of discovery. The light wave now carries the key to act 
upon a selenium cell, controlling the apparatus for the pro- 
duction of the sound. Let the imagination run riot for an 
instant with the supposition that the reflection of light 
from a face to a piece of aj tus in London can so act 
on that apparatus as to enable it to transmit, say, to Edin- 
burgh the power to affect another apparatus which shall 
thereupon reverse the order, and give a picture of the 
face upon which the o7 waves impinged in London. It 
will be seen that we ask from light what we have obtained 
from sound. Our digression has proceeded too far. 
During the year over two hundred patents have 
been taken—in fact, nearly three hundred, for 
inventions connected with — electricity. Of these 
the most important are perhaps those of Fitz-Gerald, 
Heinricks, and Perry respectively dealing with electric 
motors. Each of these inventors seems to Denes taken the 
Gramme machine as a pattern upon which to improve. 
Mr. J. E. H. Gordon has also devised a machine, as well 
asan altogether new type of lamp. Mr. Maxim has again 
patented what he considers an improvement in incan- 
descent lamps, but it may be said that the correct esti- 
mation of the value of the inventions of 1880 isa le; 
or 1881. In January, 1882, we shall probably be able to 
say whether all or any of these patents is worth the 
money paid for the provisional protection. 


THE MAIDSTONE EXPLOSION. 

THE explosion of a traction engine at Maidstone raises a 
question of very great importance to the builders of engines of 
this class. Messrs. Aveling and Porter designed the engine 
which exploded for a working pressure of 100lb. The sta: 
were spaced 5jin. apart. Now Fairbairn’s experiments showed 
that with gin. plates and }% stays spaced 5in. apart, a pressure of 


not less than 815 1b. per square inch was required to burst an 
experimental box, which gave way ultimately by a bolt pulling 
through the plate, and the plates did not begin to bulge or swell 
between the stays until a strain of 4501]b. on the square inch 
had been reached. We shall not be far wrong then if we take 
the strength of the fire-box of the exploded boiler while sound 
and new as 450lb. on the square inch. Under these condi- 
tions Messrs. Aveling and Porter adopt the very ample factor of 
safety of 44 to one. They say, “this fire-box will begin to give 
way at 4501b., therefore we shall work at 100 1b. only, but for a 
convenience to the driver we allow an extra 10]b. to be carried 
now and then, which may be done, of course, without the ghost 
of a risk.” It is to be assumed that no one knows as well as the 
makers what the engine will stand. The cost of an 8- 
horse power engine is so much—let us say £350—though 
we do not know precisely what the Rochester firm charge. 
The cost of a 10-horse power engine would be, say, £50 more. 
What does the purchaserdo? He pays £350 for his engine, and at 
once loads the safety valves to 125 lb., or say to 25 per cent. more 
than the working pressure the maker intended the engine to carry, 
It is well known that the full power of a traction engine is seldom 
required, save for comparatively short intervals, during which 
the boiler will easily keep steam. The result of the little 
manceuvre to which we call attention, is that Messrs. Ellis and Co., 
and other firms, buy an 8-horse power engine and at once con- 
vert it into a 10-horse power, and so put £50 into their pockets. 
Nothing more unfair to the builder can be conceived. Indeed, 
the practice holds out a direct premium for bad work, because 
unless the purchaser is sure that the boiler will not carry the 
extra pressure, he is certain to put it on, and the higher 
the reputation of the firm from which he buys, the greater is the 
chance that he will overload his safety-valves. The remedy is 
obvious. Let all builders of traction-engines enter into a solemn 
league and covenant that they will not sell a traction engine without 
a lock-up safety valve, and one half the battle is gained. The 
other half may perhaps be won by a bye-law to be framed by the 
town council or local authority of any town, that no traction engine 
is to be used which has not a locked-up safety valve in the 
district over which the jurisdiction of the council extends ; and 
furthermore, that whenever called upon by the police or other 
authorised persons, the driver must prove that the said locked- 
up valve can be eased on its seat and will blow off steam. No 
Act of Parliament is wanted for all this. The Maidstone local 
authorities can prevent manure from being drawn through the 
town in the day time; they ought to be just as well able to 
regard a traction engine without a locked safety valve as a 
dangerous nuisance, and prevent its passage through the streets 
accordingly. A little firmness on their part would probably 
readily suffice to overcome all the opposition traction engine 
proprietors would be likely to offer. 


FORTHCOMING RAILWAY DIVIDENDS. 


ALTHOUGH we now know approximately the results of the 
working of our railways for the last half of 1880, so far as the 
traffic receipts are concerned, yet it is impossible to state with 
precision what the effect will be on the railway dividends for 
that period. A general and in some instances a large addition to 
the income of the corresponding preceding half year has been 
made, but the other factor—the cost of working—is not as yet 
exactly known. The increases in the traffic receipts are known toa 
very great extent. On small lines like the Metropolitan we have 
an increase of close upon £10,000 ; and from this sum up to the 
£340,000 of the North-Eastern Railway the tendency to increase 
is generally marked but in different grades. It is worth notice 
too, that the decrease in the first part of the half year that was 
apparent in several of the lines that depend largely on the agricul- 
tural districts, has in the latter part of the half year been changed 
into an increase, which in the case of the Great Northern Rail- 
way is to the amount of £20,000. And on all the great lines the 
additions to the revenue are substantial. There is ground for 
the belief that the cost of working has been comparatively small. 
Coal has been cheap, and over the whole of the year so have been 
iron, steel, and other materials. It is true that there has been in 
most cases a growth of the capital, and this now must continue. But 
with a cheap working of the traffic, and with an increase in the 
receipts, it may be fairly concluded that the dividend of the pre- 
ceding corresponding half year may be ex to be maintained ; 
and where there is such an enlargement of the traffic as is seen 
in the cases of the Midland and the London and North-Western 
and especially of the Furness and the North-Eastern lines, a sub- 
stantial increase in the dividend may be expected. It would as yet 
be wild speculation to name any figure, but it may be concluded 
with some reason that whilst some of the companies will be only 
able to maintain the past rate of dividend, on those that have 
been most favoured an increase varying from } to 2 per cent., 
according to the amount of the increase in the receipts, may be 
fairly looked for; and there are grounds for the opinion that 
this improvement is not a temporary one, for our great carrying 
companies seem now to have entered on a career of higher values 
and fuller receipts. 


THE UTILISATION OF WASTE IVORY. 


A curious and valuable contrivance has been explained to our 
Sheffield correspondent for the utilisation of waste ivory—a sub- 
ject of very great importance to other classes besides cutlery 
manufacturers, in consequence of the rapidly-increasing value of 
the article. The firm who have made the discovery—Messrs. 
Kilner Brothers, Albion Works, Holley-street, Sheftield—have 
patented their plan, and applied it in the first instance to table 
cutlery. Their object is obtained by using odd ends of ivory, or 
ivory thatisnot sufficiently long for the ordinary length of handles, by 
cementing the pieces together, and by “tapping” the me oe 
In this way each piece of ivory is screwed close to its fellow. 
handle is then carved or fluted, by which means all joints are 
concealed. The tang passes through from end to end, and 
being rivetted, the handle is prevented from leaving the blade, 
either by being placed in hot water, or by any other means which 
misdirected domestic ingenuity can contrive. Every housekeeper 
will appreciate this boon, as in the ordinary method of hafting 
table cutlery the handles come off with irritating fre- 
quency. By their patent, which is also applied to knives 
with bone, horn, an: other handles, the firm can produce 
a really good article a. about one-half the cost of ordinary 
knives. The ivory waste .-ed in this way costs 2s. 6d. per Ib., 
cut out of the solid piece it w “ld be 20s. Among other speci- 
mens exhibited to our correspoadent was a carving knife, the 
ivory handle of which, if the ivory was of one piece, would be 
worth 3s. 6d. The firm can supply the complete knife and 
fork for 4s. 3d., with the handle treated according to their 


ravens. 


COMMISSIONERS OF PATENTS.—We are given to understand that 
his Excellency the Governor of the Straits Settlements has ap- 


ys Major F. A. M’Nair, R.A., C.M.G., Colonial Engineer, and 


Thomas M.I.C:E., Municipal ‘Engineer, Singapore, to 
be_Commissioners of Patents for the Straits Settlements, 
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Engine Driving Life: or Stirring Adventures in the Lives of 
Locomotive Engine Drivers. By MicHarL Reynoups. Crosby 
Lockwood and Co.: London. 1881. 

Tus is by far the best book Mr. Reynolds has written, 

and a notable improvement is to be seen in his style. 

The work, too, is not narrow in its subject ; and although 

technical enough, it nevertheless contains a great deal of 

reading which can hardly fail to prove amusing to a large 
section of the general public. Indeed, there is no reason 
why it should not become a railway book, using the 
words, in the same sense that we employ them when 

referring to those volumes with which Mr. Smith keeps a 

vast public carefully supplied. 

The general scheme of the book is very simple. Mr. 
Reynolds begins with the engine-boy, and on to speak 
by degrees of the fireman, and then of the goods and 
express drivers, illustrating what he has to say of each 
with an abundance of anecdotes, some amusing, some 
laughable, some very pathetic, and all readable. Our 
author has had a large experience of life among locomo- 
tives, and he very easily shows that the foot-plate is a 
remarkable school. Some of our readers may have had the 

fortune to peruse Mark Twain’s “ Mississippi Pilot.” 

f they have read that book in the proper spirit, they will 
know that it contains one of the strangest psychological 
studies ever published. They will there see how the per- 
formance of a certain duty trained the intellect day by day 
and hour by hour, until a river, the general features of 
which the apprentice could hardly take in in the broad 
light, became in time perfectly Val ates to him on the 
darkest night. Mr. Reynolds’s book in some respects 
resembles Mark Twain’s, in that it shows how certain 

ualities are apt on the foot-plate, and it also shows 

that some men are born to be drivers and others are not. 
The book gives some very useful information as to the way 
in which accidents occur—information which has never 
before been published, although it is familiar enough to 
many railway men. Thus, for example, he shows how 
accidents occur because drivers when they go to the shed 
in the morning will not take pains to read the notice board 
containing instructions for the day right through. As an 
example of the want of care insuch matters shown by some 
men, we may quote the following anecdote :— 

“A very singular notice was once put upon a board oy pepe a 
pair of crossing-gates, which were attended to in the day by a man 
and in the night mostly by his wife. The old man was accidentally 
run over and killed, and the railway authorities in consideration of 
his past duties and unfortunate end were dis; to allow the 
widow to mind them in the day, and to have them closed at night 
and opened by the driver. it was a single line, and only three 
trains passed through them between 8 p.m. and6a.m. The notice 
was there for all to read, but about a dozen gates were demolished 
before all the drivers whom it concerned really knew of it.” 


The following passage is worth reproducing :— 

‘* With regard to the dangers attending goods drivers, they, of 
all railway men, are the safest. Their speed is not very high, and 
therefore if there is anything on the line that [they can see th 
have ample time to stop before it ; but in the dark they fare muc 
better than anybody else on the main line, because they are timed 
to keep time, and if they don’t, which is often the case, they cannot 
trip anybody else up. But the high-sliers—expresses—come into 
the tails of their trains sometimes with a crash, which may be the 
length of from forty to sixty wagons distant from the goods 
driver, who can afford to jump off his engine and ask the “‘ flier ” 
what he thinks of doing. ‘If thou thinks to get first,’ said one 
goods driver to an express engineman who was engine deep among 
the débris of a dozen wagons, ‘ thou’st better back out and then go 
round Colwick,’ wich was a route fifty miles away.” 

If the book possesses interest for the general reader, 
much more does it do so for the locomotive engine-driver. 
Every story told by Mr. Reynolds is an apologue. Each 
is accompanied by its appropriate moral, and yet our 
author succeeds in avoiding being wearisome. We com- 
mend the last chapter to the general public, “ How to 
‘Treat’ the Engine-drivers.” In the Ashborne-road, Derby, 
there is a “ home” for the fatherless children of railway 
servants killed on duty. Mr. Reynolds writes, “ Instead 
of there being room for only a few, kindly help to make 
room for many, that is how I wish you to ‘treat’ the Loco- 
motive Engine-drivers.” 


HURD’S WIRE ROPE GEAR. 

Wes illustrate this week ingenious and interesting applications 
of wire rope gear to the working of collieries, which depends for 
its success on the rope pulley invented and patented by Mr. F. 
Hurd, which is illustrated by Fig. 1. Its construction will be 
readily understood from the section. At intervals round the 
periphery of the drum or pulley is arranged a series of clips 
which consist each of two jaws, the tails of which rest on a fixed 
support. When a rope enters these jaws, it bears on the bottom 
near the axis, and forcing the tails against the support, the jaws 
are compelled to close and pinch the rope with a force propor- 
tionate to the pressure put on the tails. In some respects the 
arrangement resembles the clip drum of Messrs. Fowler and Co., of 
Leeds. It is used both for chains and ropes, and even for single 
wires. A 5ft. diameter clip pulley for a fin. wire rope, and witha 
boss to take a 4in. shaft, weighs 7 cwt., while a 7in. clip pulley, to fit 
a lfin. shaft and take a }in. rope, weighs 91b. The small pulleys 
are used for transmitting power round corners, down shafts, and 
into cellars and out-of-the-way places. We understand that an 
18in. pulley will work well with an ordinary telegraph wire and 
transmit as much power as a din. belt. 

In Fig. 2 is illustrated a 6ft. pulley working a gin. wire rope 
for hauling and pumping in one of the main roads of the 
Lochgelly Iron and Coal Company, Lochgelly, Fifeshire. It 
will be seen that the bight of the rope carries a pump working 
on the dip. The somewhat similar pump is shown to a larger 
scale in Fig. 3. The pump is mounted on a bogie, and its own 
tendency to run down the incline keeps the rope at the proper 
tension. Fig. 4 shows a 7ft. clip pulley, with a brake wheel cast 
on for working a self-acting incline, with a gin. steel endless rope, 
as at work at the Penruifufer Colliery, Glamorganshire ; at 
another pit at Llwrynypie almost a similar arrangement is used, 
pe o pulley being 4ft. in diameter, and the steel rope jin. 
thick. 


Our drawings explain themselves without further description. 
Concerning the gear at Lochgelly, we are informed that the rope 
is two and a-quarter miles long, and is hauling up to the full 
working strength of the rope. The total cost of working ex- 


THE BRUSH ELECTRIC LIGHT. 


penses, allowing 114 per cent. for wear and tear per annum, is 
one-seventh of that of the horses and ponies which previously 
performed the same duties. 


LIGHTING BROADWAY, NEW YORK, WITH THE 
BRUSH ELECTRIC LIGHT. 

A FEW months ago it was announced that the Brush Electric 
Light Company, of New York, had been organised for the purpose 
of introducing the electric light into this city for lighting the streets, 

rks, and large buildings. That company has not been idle 
ora the intervening time, but has located the first station and 

ut down thé first plant at 133 and 135, West Twentyfifth-street. 
First, there is a Corliss engine in operation, built by Watts, Camp- 
bell, and Co. The foundation has been arranged for the reception 
of a pair of 18in. by 42in. engines, to be connected to the same shaft, 
only one of these engines being now in place. The engine now 
running is rated at 100-horse power, but can be worked up to 125- 
horse power. The fly-wheel is 16ft. in diameter, has a 32in. face, runs 
at a speed of eighty revolutions per minute, and weighs 25,000 lb. 
The main belt is 71ft. long and 30in. wide. This belt makes a 
speed of a little upwards of 4000ft. per minute. The boilers for 


furnishing steam to drive the engines are of the horizontal tubular | 


style, the shells being 16ft. long and 54ft. in diameter. The upper 
half of the shells are made of iron, while the lower half is of steel. 
Each boiler has ninety-two tubes 3in. in diameter, and they are set 


according to the Jarvis system, with special improvements by | length of 
Charles A. Berton, the furnaces being arranged for burning coal | attendant other than am 
of bituminous coal to ten parts | tain no clockwork or sim 


dust, composed of about one 
dust. The whole _ has m devised and constructed under 
the supervision of Mr. W. H. McGrath, the engineer of the 
company. His object is to obtain power at the lowest possible 
cost, and the result will be watched with interest. 

There will be two circuits connected with this station, which are 
to be supplied by five Brush dynamo-electric machines. One of 
these circuits is to be used exclusively for lighting parks and streets, 
while the other is for miscellaneous lighting, such as hotels, stores, 
and other buildings, it being found best not to confound the public 
with the private lighting. 

A No. ? Brush dynamo-electric machine is represented in one of 
the accompanying engravings. is machine is 68in. long, 30in. 
wide, 30in. high, and weighs 2500 lb. The rer is 14in. in 
diameter, having a 9in. face, intended for a belt Sin. wide, which 
will drive the machine from 750 to 800 revolutions per minute. It 
is calculated to supply ten to eighteen lights, and requires 14-horse 
power to drive it. hie er machine—a No. 8—is now being built, 
which is 8ft. long, and of the same style as No.7. When finished, 


it is intended to run a Som requiring an expenditure of from | 


30 to 35-horse power. e power here mentioned is calculated to 
run these machines to their full capacity, causing each lamp to 
furnish a light equal to that of 2000 candles. The territory con- 
trolled by the company extends from Fourteenth-street, Union- 
square, to Thirty-fourth-street, and from Third Avenue to Eighth 
Avenue. The first practical electric lighting of streets in this 
city is upon Broadway, extending from Fourteenth-street. to 


| which any number of lam 
' without any irregularity of action. 


| 


Thirty-fourth-street. Within these limits there are twenty- 
two lamps, one upon each block. The lamps are mounted 
upon iron posts of a neat and ornamental design, and 25ft. high, 
each lamp giving, as stated, a light of 2000 candle power. 


The construction of the lamps will be better understood by 
referring to the engraving, in which Fig. 1 represents a No. 3, or 
double lamp. This lamp is fitted with two carbon rods, arranged so 
that when one set of the carbons is consumed, the second set is 
switched into the circuit, burning until they are consumed. This is 
done without any interruption whatever to the light. The lam 
will burn from fourteen to sixteen hours without attention. 
bundle of carbons is represented by Fig. 2 ready for transportation 
while Fig. 3 shows a No. 2, or single lamp, similar in construction 
to Fig. 1, but having only one set of carbons. This lamp burns 
from seven to eight hours without attention. The lamps are all 
very simple in their construction, the mechanism insuring safety of 
management and regularity of operation. The double magnet 
circuit conveys the currents in opposite directions, by means of 
may be operated in a single circuit 
e short circulating safety 
attachment, by which any lamp offering an abno y t 
resistance in consequence of the final consumption of its carbons, 
or other cause will, without any change of strength in the main 
current automatically short circuit the said lamp and thus preserve 
the general circuit. A multiple set of carbons, burning successively 
without the intervention of any switching or other speci 
mechanism, secures the maintenance of the light for any desirable 
time without requiring attention or sean by the 

shine the carbons. ese lamps con- 
mechanism of any kind. The move- 
ment of the upper carbon actuated by a is controlled by a 
simple annular clamp which surrounds the carrying the carbon. 
When the lamp is in operation one side of this clamp is lifted by 
magnetic action, which causes it to grasp and raise the rod, and 
this separates the carbons. As the carbons burn away, the 
magnetic action diminishes, and the clamp and rod move down- 
ward, maintaining only a proper oot of the carbons. But 
when the tilted annular clamp finally touches the supporting floor 
from which it started, any further downward movement will at 
once release the rod, and allow it to slide through the clamp until 
the latter is again brought into action by the increased magnetism 
due to the shortened arc between the carbons. In continued 
operation the normal position of the clamp is in contact with its 
lower support; the office of the controlling magnet being to 
regulate the sliding of the rod through it. If, however, the rod 
slides too far, it will instantly and automatically be raised again, 
as at first, and the carbon points thus maintained in proper rela- 
tion to each other. ‘ 

A focussing lamp, intended for projections in magic lanterns or 
other similar apparatus, is shown in Fig. 4 of the engraving; and 
* 5 represents a lamp intended for application to the reflectors 
of locomotive head lights, or for steamers. An ornamental lamp 
is shown in Fig. 7, adapted to use in hotels, stores, and other 
places where a showy lamp is needed. This lamp can be made 
either single or double, as desired. A regulating switch or dial 
attachment is shown in Fig. 6. It is intended for use in connec- 


| 
| 
| 2 3 4 22 
Cir 
= 4 = SS iy ~ = = = 
| 
4 
a | 
i 


THE ENGINEER. 


JAN. 7, 1881. 


tion with the largest machines, and is so arranged thatany number 
of lights—from one up to the full number—may be burned 
without varying the speed of the machine. 

This first introduction of the Brush electric light into the 
metropolis for.street lighting is only repeating here what has been 
done in other cities on this continent. The longest circuit that we 
have known for electric lighting is in Montreal, O., where one of 
the Brush machines works a circuit of 14,000ft. or nearly two and 
three-quarter miles in length. The plant is on the wharves, and 
the lights illuminate the harbour, so that vessels can change their 
positions ; also load and unload their cargoes as well at night as in 
the day-time. The invention is an entire success in this instance. 
In the Grand Pacific Hotel, Chicago, 570 gas jets have been 
replaced by seventeen electric lights, which, according to the state- 
ment of the proprietors, effects a saving of 300 dols. per month. 
This is only one instance as an example of what is being done in 
the principal cities of the country.— American Machinist. 


THE OHIO RIVER BRIDGE AT BEAVER, Pa. 

On page 7 we give the illustrations of the detai!s of the bridge 
described in our last impression, which also contained illustra- 
tions of the elevation and plan. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tuer South Staffordshire finished iron trade has been disorganised 
during the week. This has been owing to an objection by many of 
the ironworkers to accept a drop of 3d. per ton in the wages of 
puddlers, and 24 per cent. in the remuneration of millmen, which 
follows, as a matter of course, under the terms of the subsisting 
sliding scale, upon the reduction in the three months ending -with 
November, compared with the previous quarter, of 4s. 2d. per ton 
ix the average net selling price of the twelve bar firms whose rates 
determine the scale. Upon the average of puddlers’ wages just now 
the drop does not mean much more than a reduction of 1s. per 
week per puddler. Yet 7s. 3d. is certainly a very low rate, and as 
the alteration follows close upon the unsuccess of the men in their 
attempt to alter, in their favour, the basis of ascertaining the net 
price, much soreness was felt. In truth, the men at a large 
number of works struck, and did not all resume before the night 
turn yesterday—Wednesday. They have gone on with the deter- 
mination of holding mass meetings after the close of this week to 
decide, some of them, if they will remain members of the Wages 
Board, and others if notice shall not. be served upon the Mayor 
of Birmingham, who is the arbitrator, requiring a reconsideration 
of his ruling touching the methods upon which the net average 
selling prices are obtained. This action by the men has interfered 
with the prompt delivery this week of iron at the manufactories 
of some of the leading consumers, but it has not tended to weaken 
makers’ quotations. These quotations upon Wolverhampton 
*Change yesterday, and upon ‘Change in Birmingham to-day, were 
quite as strong as those of last week. Sonasthaies buyers sought 
to “‘bear” the market. Only rarely, however, were they success- 
ful, since they offered such a price, for example, as £8 5s. for 
galvanising sheets of the double gauge, and £9 5s. for lattens. I 
could hear of no maker, either to-day or yesterday, who would accept 
less than 5s. perton advance upon those prices, and then only when the 
specifications were favourable, and the terms of payment attrac- 
tive. In other cases the same firms required more money by 10s. 
per ton than the consumers cited were prepared to give. A better 
trade was done than a week ago with consumers of a higher 
quality of sheets than that just spoken of. Makers whose brand 
has aequired considerable reputation in the mar<et did not find it 
difficult to sell to the representatives of cx s at a dist 
galvanising sheets at, for singles, £7 10s.; doubles, £8 15s.; and 
lattens, £10. These prices were taken for delivery up to the close 
of February. Much larger orders might have been taken from the 
same buyers, with deliveries extending to the end of June, but such 
lengthened deliveries makers firmly declined. Boiler plate orders 
were much sought after, but they were hard to secure. A little 
business was done in ship, and tank, and girder plates, but trans- 
actions were for only limited quantities. Still buyers encouraged 
the expectation that a somewhat heavy demand may be looked for 
further on in the year. The inquiries now reaching them from 
engineering firms, they explain, justify this expectation. 

Hoops were not easy of sale, and strips are in less active demand 
than they have been for three months past. For export hoops 
were freely offered, both to-day and yesterday, at £6 10s. at the 
work:. The prices did not lead to business, because less money is 
being taken by a few firms both in this and other districts. Iron 
of this character is easy to buy in London, on terms which are 
equal to £6 5s. at the works; but high-class hoops secure better 
figures. There continues to be but a trifling demand for hoops 
upon United States account. 

Puddled iron was inquired for but rarely. Good scrap iron was 
saleable. An expanding business is being done at the sheet works 
in sheet shearings from the tin-plate mills in South Wales. It has 
been possible, up to a month ago, to get the article at £2 15s. per 
tondelivered on to sellers’ sidings. In the past3fortnight or three 
weeks sellers have required a rise of 2s. 6d. per ton. ne rise has 
been mostly conceded, consumers at the same time asserting that 
they cannot possibly advance upon that figure, since local scrap of a 
somewhat similar sort is available at less money. The shearings are 
attractive because they reach this district bundled, and are there- 
fore handy as well for moving about the works as for 
serving to the furnaces. This almost new trade is now 
threatened with destruction. Without any previous notice the 
railway companies are officially intimating that by an agreement 
between all the companies in the kingdom, the rates for carrying 
scrap iron of every sort are from the present date advanced 2s. 6d. 
per ton, namely, from 10s. to 12s. 6d. Of this, particularly as it 
affects the shearings from South Wales, ironmasters were in Bir- 
mingham and Wolverhampton generally complaining. They 
argued that even if there were good reason for advancing the rates 
for loose scrap because of its want of compactness in the trucks, 
the argument did not apply to shearings, which, because of the 
way in which they are bound up, are conveyed upon the average in 
truck-loads of 7 tons. The traffic must therefore be more profit- 
able to the companies than even the carriage of bars, since, in the 
average of transactions, bars are moved in only 3 ton loads. 
Representations will shortly be made to the railway companies, 
but the compact which they have all entered into will, it is feared, 
prove prejudicial to the amelioration which the ironmasters desire. 

Pig iron is generally stronger than it was last week. The higher 
terms obtained in Middlesbrough for Cleveland brands have con- 
tributed to this strength. The rates were without quotable change, 
but vendors were less desirous to book sales. 

Coal is in better demand than last week. Alike manufacturin; 
= domestic samples were in better request both yesterday am 
to-day. 

The colliery proprietors about Cannock Chase are looking for an 
extension of their markets by reason of a projected railway which 
will run from the north side of Birmingham to Walsall, the Chase 
and North Staffordshire, some eight miles north of Rugeley. The 
cost is estimated at £1,333,000. 

The engineering and general ge trades have begun 
the year steadily, but not very briskly in other than exceptional 
instances. 

It is understood that an ironmaking firm in North Staffordshire 
have just received an order for 2000 tohs of puddled bars for 
despatch to America. 

Considerable alterations have been made in the prices of metal 
wares and metals during the past yeat. The value of sporting 


guns is without alteration, though the keen competition in the 

-lock trade has brought prices of those articles down something 
Fike 20 per cent. during the year. Anchors, chains, &c., are 
all 25 per cent. cheaper than a twelvemonth ago. Gas tubes 
are 124 per cent. higher in discounts. Wrought and fine nails are 
20 per cent., spikes 25 per cent., and vices are 15 per cent. cheaper. 
Washers have increased in discount 20 per cent.; but wire is fully 
30 per cent. lower. Axles have not seen much change. There 
have been great variations in the nut and bolt trade, and present 
prices are about 25 per cent. less than at the beginning of the year. 
Power—heavy—bolts are rather easier. Brass foundry is dearer 
by about 25 per cent. on the gross. A reduction of something like 
15 per cent. has taken place on galvanised buckets, and the value 
of hoes and other edge tools is 10 per cent. less than at the com- 
mencement of the year. Files have been increased in discount; 
tinned hollow-ware is 5 per cent. deareras compared with this time 
lastyear, buton the other hand, black hollow-ware castings are higher 
in discounts. In the early part of the year the lock manufacturers 
were tolerably busy, and di ts were reduced, but since then 
prices have become cheaper. Planes are not worth so much money. 
Rabbit and rat traps remain about the same. Saddlery was 
advanced about 5 per cent. in the early part of last year, and this 
has been advanced by the majority of firms. Scythes and sickles 
went up in the busy season, but are now down again. 

Two meetings of the dissatisfied nailers have, during the week, 
been held in the Old Hill locality, and it was agreed to continue 
the levies to support men who are not receiving from employers the 
3s. per thousand rate. 

Ata meeting of the South Staffordshire Mines Drainage Com- 
missioners, held yesterday in Wolverhampton, a resolution was 
passed requiring every occupier of a mine within the drainage area 
to make a return of the number of acres.of mine occupied by him, 
and of the number of tons of mineral raised by him during the past 
half-year. Upon the return, when obtained, will be levied a 
surface drainage rate to carry on the surface works. 

At a meeting of the colliers employed by the Sandwell Pank 
Colliery Company, Limited, it has been resolved to continue work- 
ing upon the same principle as before, and not to be brought 
within the provisions of the Employers’ Liability Act. The men 
thus decided to adopt the same course as has been taken by the 
miners in the occupation of the Earl of Dudley. On Tuesday a 
large meeting of the colliers of Coseley and the surrounding district 
was held, at which it was determined to start a permanent relief 
fund on the basis of the Cannock Chase scheme. 

At the annual meeting of the Bilston Gas Light and Coke Com- 
pany, held during the week, it was stated that the trade of the 
district had improved, and that five million cubic feet more gas 
had been consumed during the twelvemonth than during the pre- 
vious year. A profit of £3600 had been made on the year’s working, 
which permitted of an 8 per cent. dividend. Special attention, 
the directors said, had been given to the distributing plant ; that 
wre was now almost perfect, and had resulted ina iderable 
diminution in the nted-for gas. 

The Water Committee of the Birmingham Corporation are 
about to obtain tenders for the construction of a storage reservoir 
at Shustoke, with a capacity of 400 million gallons. 

During the week the Wolverhampton Tramways Company have 
been making trial trips upon one of their lines with a steam 
locomotive from the Loughborough works of Messrs. Hughes. The 
engine is neither so long nor so high as the passenger car. All the 
works, with the exception of the necessary levers, gauges, &c., are 
covered in. There is no fire to be seen from the outside, and but 
little steam is emitted. The engine is so constructed that, instead 
of a turntable being required to reverse it for a return journey, 
the driver has simply to change ends. An alteration of the position 
of the car must, however, be effected by shunting. There is a 
conspicuous absence of jolting in the passage over points, when the 
car is drawn by steam, and the experiments were generally consi- 
dered satisfactory. 

Messrs. Tangye Brothers, the engineers, of Cornwall Works, 
Soho, Birmingham, have now handed to the Mayor of Birmingham 
the magnificent donation of £10,000, which they lately promised 
toward: the Birmingham Art Gallery. . The mayor communicated 
this fact to the Town Council on Tuesday, and the warmest thanks 
of the Corporation have been conveyed to the donors. 


The aggregate of iron turned ouf at the mills and forges and at 
the blast furnaces in South Staffordshire during 1880 has been an 
increase upon the production of 1879. Although the American 
demand which set in with the autumn of the earlier year fell off 
after the first two months of 1880, yet other customers have 
stepped in and have bought much more than they did in 1879. 
But at the same time that activity has been spread over a wider 
area than before, the twelvemonth’s business cannot be spoken of 
as satisfactory. Productive machinery has been only irregularly 
employed, and prices have fallen considerably—though not to a 
lower point than before the United States commenced buying. 

The Earl of Dudley’s common bars were priced when the year 
opened at £9 12s. 6d., and the bars of the Pons “list ” firms at £9. 

ese quotations were an advance upon those of the previous 
Christmas of 20s. per ton. Sheets of the same makers were quoted 
at £10 to £11, si boiler plates £10 108. to £11. Nogreat amount 
of business was, however, done at these increased prices ; and 
throughout the January quarter the marked bar works were 
running only about me to two-thirds time. Medium quality 
bars sold at £8 10s. to £8, and the common sorts were, during part 
of the quarter, obtainable at £7 10s., but the price was not general. 
No branch was better occupied than galvanising sheets, and this 
activity has been more or less apparent during the whole year. 
Indeed, sheets of this description never occupied a more prominent 
relative position in the South Staffordshire trade than they do 
now. Sheets (singles) during the three months that opened the 
year were mostly priced at £11 to £10. Hoops, strips, and bars 
were being rolled in large quantities on American account during 
January and February. A considerable decline in trade took place 
in the fourth and fifth months of the year ; and before June set in 
marked iron saw a drop of £1 per ton, which brought bars down to 
£8, sheets £9 10s. to £10, and plates £10. Simultaneously a 
reduction of £2 per ton took place upon tinned sheets. Common 
bars, before the reduction, were selling at less than £7 per ton, and 
sheets singles at from £8 to £9, Business became worse during 
June, and short time marked operations at most of the works. 
Common bars, when July had set in, fell to between £6 10s. and 
£6, and sheets to between £7 15s. and £7 10s. 

In the July quarter trade rallied a little, but not to a sufficient 
extent to perceptibly strengthen quotations. There was no relief, 
however, in the dulness of business in marked iron, and before 
July expired two of the list firms brought their quotations down to 
£7 10s. for bars. More than two months elapsed before the other 
firms followed suit, and dropped prices 10s. The Earl of Dudley's 
bars now became £8 2s. 6d., and those of the other firms £7 10s. 
Best sheets became £9 10s., and plates £9 to £9 10s. The list of 
one of the public iron-making companies issued at this time 
showed a drop on some sections of bars, upon their prices of May, 
of 20s. and 30s. per ton. 

The closing two months of the year left matters pretty much 
where they previously stood. The inactivity in best bats, which 
has been noticeable nearly all the year, has continued, and so, too, 
has the dulness in boiler-plates. Galvanising sheets are the only 
branch that exhibits a prosperous demand. Medium and common 
bars are selling fairly, the latter at £6 to £5 15s. Upon the wages 
boards accountants’ showing, the net average price obtained for 
bars of all kinds during March, April, and May last was 
£7 17s. 10d.; during June, July, and August last, £6 19». 8d.; and 
during Sept., Oct., and Nov., £6 15s. 6d. Thus, it will be seen, 
prices have steadily fallen. 

Pig iron of Shropshire and Staffordshire best make commenced 
the year at £4 to te 10s. per ton for hot blast, and £5 to £5 10s. 
for cold blast sorts. Cinder Jigs were quoted £3 to £2 15s. It 
was during this, the Lady-day, quarter that Staffordshire pig- 


makers did the best business of any time during the whole twelve 
months. The furnaces blowing numbered 63—an increase of 28 
upon the previous November. Hematites have figured conspicu- 
ously on our Exchanges during 1880, but the prices have been 
mostly too high to encourage a good business. During wee Pore 
quarter they were quoted by makers’ agents at the prohibitive 
figure of from £6 10s. to £7, consequent upon the demand at the 
furnaces which sprang up at the American revival. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Muanchester.—During the week business has been too much in- 
fluenced by the holidays to afford trustworthy basis for an accurate 
judgment as to the real condition of trade, but the year has 
opened under encouraging circumstances. There is a general 
belief in the substantial improvement in the iron trade, and there 
was a strong market at Manchester on Tuesday. In some cases 
higher prices were asked, and sellers as a rule were very cautious 
about committing themselves to long forward engagements. Con- 
sumers in this district being mostly well covered for their present 
requirements the inquiry is chiefly confined to forward delivery, 
but as buyers are not willing to pay, and as sellers are disposed to 
hold for a premium upon present rates for extended periods, any 
meme amount of actual business is for the moment being held in 
chec 

Lancashire makers of pig iron decline to go beyond the end of 
the next three months, but for this period they are still selling at 
late rates, their quotations for delivery into the Manchester 
district being 46s, 6d. for No. 4 forge, and 47s, 6d. for No. 3 
foundry, less 2) per cent. Some of the Lincolnshire makers have 
this week advanced their prices, and for delivery equal to Man- 
chester forge qualities are being quoted at about 47s., and foundry 
numbers 48s. to 48s. 6d. per ton, but there are still sellers 
at 1s. to 1s. Gd. per ton under these figures. Middlesbrough iron 
is nominally quoted at about 49s. 10d. to 50s. 4d. per ton net cash, 
but North-country brands do not find many buyers here at these 
prices. Local producers of hematite are anticipating a very 
successful year in this particular branch, which, to some extent, is 
due to the expectation of a considerable American demand for raw 
and manufactured steel products, and I hear that an enlargement 
of the production is in contemplation. 

In the finished iron trade a better tone is reported ; it is excep- 
tional where makers are now quoting under £6 per ton.for bars 
delivered into the Manchester district, but there are still sellers 
who will take 2s. 6d. per ton under that figure. 

In the coal trade business has to a considerable extent been sus- 
pended owing to most of the collieries having been closed during 
the greater portion of the week, and at many of them work has not 
yet been resumed. For round coals there has been only a moderate 
inquiry, but there has been a good deal of pressure for engine fuel, 
and for good slack higher prices are being obtained. The average 
quotations at the pit mouth are about as under :—Best coal, 8s. bid. 
to 9s.; seconds, 7s. to 7s. 6d.; common house coal, ts. to 6s. 6d.; 
steam and forge coal, 5s. 3d. to 5s. 6d.; burgy, 4s. 3d. to 4s. Od.; 
and good slack, 3s. 3d. to 3s, 9d. per ton, 

The Employers’ Liability Act, which has come into force this 
month, has caused a very unsettled feeling throughout the coal 
trade of the district, At many of the collieries the men have eon- 
sented to contract themselves out of the Act, on the condition of 
the masters increasing their subscriptions to the relief funds, but 
there are large numbers of the miners who decline to enter into any 
such arrangement, and numbers of the pits are at present stopped 
until some definite understanding is come to. In the meantime 
the uneertainty which attaches to their liability under the Act 
naturally causes colliery proprietors to be very cautious about 
entering into forward engagements until they can arrive at some- 
thing like a definite conclusion as to the conditions under which 
they will have to conduct their business. The trade is also further 
disturbed by the agitation for an advance of wages which 
threatens to still further interfere with work at the collieries. 

The recurrence of serious floods in the Salford district caused by 
the overflow of the river Irwell, as a consequence of the recent 
heavy rains, has brought this matter again under public notice, 
and the new Springfield-lane Bridge, to the completion of which I 
referred a week or two back, has come in for some criticism as 
having contributed towards the serious character of the flood. 
This criticism has been fully met by Mr. Arthur Jacob, the borough 
engineer, by whom the bridge was designed, and he urges ‘‘ that 
nothing short of abstracting one-third of all the flood water will 
ever render property owners secure, and obviate such disasters as 
the floods of 1866 and 1880.” The question was also brought before 
the Salford Town Council on Wednesday, when one of the members 
proposed a resolution to the effect that the Government should be 
requested to appoint special commissioners for the purpose of oon- 
sidering the advisableness of widening and deepening the bed of 
the river between Salford and Runcorn, so as not only to admit 
vessels of moderate tonnage, but by making the Irwell a tidal 
stream prevent the recurrence of such disastrous floods. The pro- 
posal was, however, postponed until the next meeting of the 
Council. 

Barrow.—The new year opens with much better prospect in 
the hematite pig iron trade than has been experience:] for some 
time, and already the indication of this increased prosperity in 
the iron trade is beginning to manifest itself. With the spring 
there is not the slightest doubt we shall see a very good business 
done, and the opinion gains ground in well-4adormsed circles, and 
by people not given to taking too sanguine a view of things, that 
not only is trade about to revive, but that we shall have a very 
brisk and steady time, and at the same time will prove to be a 
firm and sound revival. Producers are well employed, and their 
output is larger ; home deliveries on a good scale are being made. 
The inquiries from America and the Continent are well maintained, 
and buyers from these places are showing a disposition to place 
contracts in the hands of makers, and there are visible signs that 
the demand from abroad will shortly be very large. The home 
demand is also good, and a healthy outlook characterises the 
market. Prices are unchanged, makers being very firm. The steel 
mills are well employed. There is a large production of steel, and 
at Barrow the production of Siemens pa is likely to keep them 
busy. Good inquiries for steel are being made. Shipbuilders are very 
busy, and are likely to continue so for some time. Engineers and 
ovhers engaged in the different industries are also well supplied 
with work. Shipping fairly employed. Iron ore is in good request 
at from 12s, 6d. to 16s. 6d. per ton. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Wonk has now been generally renewed after the holidays, except 
in the case of those establishments which have taken advan« 
tage of this period to make extensive additions to their machinery 
and plant. Conspicuous among the companies who are shows 
ing great enterprise in extending and improving their appliances, 
are Messrs, Steel, Tozer, and Hampton, Phenix Bessemer 
Works, the Ickles, Rotherham. The output of this firm 
during the year that has expired has been from 15,000 to 
20,000 tons greater than it was in 1879. At present the works 
are capable of turning ott 2000 tons per week. The pro: 
prietors are about to lay down new machinery—including a 
cogging mill, which ‘s being carried out by Mesme. Dove Brothers, 
Park TIronworks—iy which their output will be dotibled. The 
additions comprise what was expected to be, when completed, tie 
largest Bessemer blowing engines in the world. The engines coi 
sist of a pair of high-pressure condensers, with cylinders 6ft. in 
diameter and 6ft. stroke, In the new cogging mill the engines will 
be of similar dimensions, ne weighing about a ton each will 
be rolled into three lengths of rails, 


Jan. 7, 1881. 


THE ENGINEER. 


17 


Rail orders of any magnitude have been rather 
scarce of late, and rates continue low. Of the 
29,950 tons of steel rails ordered by the New 
South Wales Government, only 7 tons were 

iven to Sheffield, the successful company being 

essrs. Charles Cammell and Co. The rest 
have gone to Messrs. Bolckow, Vaughan, and 
Co., Middlesbrough; Ebbw Vale; and another 
firm. Messrs. Wilson, Cainmell, and Co., Dron- 
field Steel Works, have, I hear, just secured 
another order for steel :ails for India—for the 
Oude and Rohilkund Railway. The order is 
only for some 4000 tons, and the price is stated 
at £6 6s., delivered in London. 

At the Parkgate Ironworks, the mills, forges, 
and blast furnaces are fairly well employed. 
There is a good demand for blast and merchant 
iron, though prices are weaker than they were 
this time last year. At the Northfield Ironworks 
the tire department is slack; the rolling mills 
are resale 5 builders’ castings are still fairl, 
inguired for, though in girders Belgium still 
holds her supremacy. 

Stove-grates have of late years rapidly increased 
in importance as one of the district trades. It is 
one of the oldest of our industries, and has been 
conducted with great energy. In Rotherham the 
business is equally vigorously pursued. At the 
Masborough Stove-grate Works, Messrs. W, Cor- 
bitt and Co., Limited, have recently had some 
excellent orders for Australia, The colonists pre- 
fer the Queen Anne style of grate. A number 
of engraved burnished steel stoves of the seven- 
teenth century pattern have recently been finished 
for a nobleman in the South of England. Among 
the company’s most recent customers have been 
his Royal Highness Prince Leopold and Count 
Gleichen. ‘The various firms engaged in this 
trade find that, in consequence of the spread of 
art education, customers are more exacting than 
in former years, and anything like activity in the 
trade can only be maintained by enterprise and 
taste in the production of new patterns. 

The railway wagon trade continues brisk, 
chiefly for Scotch companies, notably the North 
British. A noticeable feature in the railway 
material trade is the frequency of foreign in- 
quiries which would appear to indicate that rail- 
way epeculation is once more making some pro- 
gress abroad. 

The reduction of 3d. per ton on puddlers’ wages 
in Staffordshire also affects the Yorkshire dis. 
trict. The net average price of bar iron sold by 
the twelve selected firms in September, October, 
and November was £6 15s. 6°65d. per ton ; during 
the previous quarter the price was £6 19s, 8d. 
The wages now paid to puddlers will be 7s. 3d. 
per ton, a reduction of 3d. per ton on the previous 
quarter, Millmen’s wages will be reduced 24 per 
cent. 

Alarming telegrams are flying over the country 
about a projected strike of over 20,000 miners in 
South Yorkshire. I have been over most of the 
South Yorkshire district during the last fortnight, 
and have talked freely both with coalowners and 
colliers. The former declare they will not con- 
cede the 10 per cent. advance asked for by the 
men, while many of the latter state that they 
signed the demand because the union have 
resolved upon it—adding, ‘‘ We know it’s only a 
farce.” If the union make up their mind, how- 
ever, that the men must come out, the men and 
masters may alike find that it is more than a farce. 

Cutlery and general hardware trades remain as 
in my last report. A good business generally 
doing, and excellent prospects for the new year. 

Students of the Sheffield School of Art have 
been very successful in the recent competitions in 
London. The Goldsmiths’ Company have awarded 
a prize of £20to Mr. Robert Needham for a design 
for akettle and stand; the proprietors of the Art 
Journal have given a prize of £5 to Mr. Alfred 
Pearcé for a design for a salt-cellar; and the 
Reyal Academy have awarded an extra medal for 
painting a head from the life to Mr. Cecil Sykes, 
who was a student at Sheffield before he removed 
to London. 

Messrs. Brown, Bayley, and Dixon, Limited, 
the Sheffield Steel and Ironworks, convened a 
meeting of their creditors on Wednesday. A 
tat t of ts submitted by Mr. Peat, 
accountant, London, showed the liabilities to 
amount to £263,949, and the assets to £120,246, 
equal to 9s. in the pound if the works were 
broken up. The directors recommended volun- 
tary liquidation, and this course was approved of 
by the creditors, who appointed Mr. J. H. 
Barber, the secretary of the company, and Mr. 
Peat, accountant, Lonéon, joint liquidators. 
A committee was also appointed to confer 
with the liquidators and directors as to the 
continuance of the business of the company, 
and to i an of compromise 
between the company and the creditors, A 
meeting of shareholders is called for the 7th. 

Dr. Webster, the American consul, completed 

_ his return of Sheffield exports to the States for 
1880 on Wednesday evening. The total for the 
year is £1,075,242, as compared with £671,739 for 
1879, which shows the reality of the revival of 
Sheffield trade with America, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


CoMPARATIVELY little work has been done this 
week in connection with the iron trade, owing to 
the tiew year holidays, which are observed in 
Scotland instead of Christmas asin England. The 
markets have been closed a part of the week, and 
the works for several days, so that there is less to 
note in this correspondence than usual. Since 
Christmas-day 2908 tons of pigs have been added 
to the stock in Messrs. Connal and Co.’s stores, 
which now amounts to 498,758 tons, There are 124 
furnaces in blast, as compared with 100 at the 
samne date last year, and the weekly output is 
estimated at about 25,000 tons. Arlvices from 
America have not been quite favourable of 
late ; but owing to the excitement and strength 
in the warrant market resulting from the satis- 
factory nature of the annual statistics, the prices 
of makers’ iron are generally better, and in some 
cases substantial advances have been made. 

The warrant market was closed on Friday 
aftertioon and on Monday, It opened very 
strongly amid no little excitement on Tuesday, 
when large business was dotie from one 


month, and 53s. 10}d. cash to 53s. 3hd. cash, and 
53s. 5d. onemonth. On Wednesday i was 


Messrs. Boleckow, Vaughan, and Co. have just 
btained a new contract for steel rails. A total 


done from 58s. 3d. to 538, 1d. one month and 
53s. a to 52s. 104d. cash, and at 53s, cash and 
53s. 2d. one month. The market was firm to-day 
—Thursday—from 53s, to 53s. 3d, fourteen days 
and 58s. 1d. cash. 

It may be of some consequence to note that 
during the past year the United States took from 
us 234,343 tons of pigs as against 139,497 in 1879, 
and 15,961 in 1878; Germany, 65,459 against 
73,811 in 1879, and 63,135 in 1878; British 
America, 40,246 against 21,956 in the preceding 
year ; Holland, 38,756 against 48,365 ; Italy anc 
Austria, 32,305 against 24,515; France, 25,468 
against 23,936; Russia, 23,029 against 22,642 ; 
Belgium, 10,474 against 10,888 ; Denmark, 
Sweden, and Norway, 8078 against 8869; Spain, 
Portugal, Gibraltar, and Malta, 8496 against 
8784; Greece, Turkey, and Egypt, 911 against 
1011; South America, 3620 against 3030; West 
Indies, 200 against 121 ; East India, China, Japan, 
Australia, &c., 19,802 against 15,782 ; and Africa, 
178 against 85 tons. . 

It is so far satisfactory to note that in the 
closing months of the year, when the demand for 
America was not so good as it had been earlier 
in the season, there sprung up an improved 
inquiry from other of the world. 

‘he highest price reached in the course of the past 
year by mixed numbers of warrants was on the 
12th January, when the figure was 73s, 3d., and 
the lowest on 2nd June, when it was 44s, 5d., 
that is, taking the weekly averages. 

The production of malleable iron during the 
year was the largest on record, being 292,000 
tons, as compared with 222,000 in the preceding 
year. Our best customers were the East Indies, 
and next best the United States. A very large 
proportion of the malleable iron made was used up 
at home, chiefly in connection with the shipbuild. 
ing trade. 


Last week’s shipments of iron manufactures. 


from the Clyde embraced £9600 worth of ma- 
chinery, of which £7225 were locomotives for 
Bombay, and £1845 for Calcutta ; £4620 sewing 
machines, of which £2475 were dispatched to 
Santandar, £1070 to Marseilles, £565 to Calcutta, 
and £510 to Antwerp ; £5500 manufactured irons, 
of which £1300 were castings for Santandar, 
£1310 castings for Port Natal, £1109 steel goods 
for New York, £815 for Calcutta, and £650 for 
Bombay. 

The coal trade, which was backward during the 
greater portion of the year, has of late begun to 
show some improvement, and better things are 
anticipated. In a letter to the Scotch miners’ 
delegates, read at a private meeting in ee 
on Monday, Mr. Macdonald, M.P., says he is free 
to confess that the same strength has not yet 
been shown among the Scotch coal districts as 
among the English and the Welsh. He attributes 
this to over petition ; but he iders that if 
they. keep wise men at their head, they may 
better their position in the course of the present 

year. 
; The past year’s shipbuilding on the Clyde 
amounted to 218 vessels, with an aggregate 
tonnage of 241,668, as compared with 177 vessels 
of 180,576 tons in 1879. 

The year’s work is the largest since 1874, and is 
exceeded only by that P ond and by 1873 in the 
history of the trade. ere has never a) 
much tonnage on hand at the beginning of any 
previous year, there being 180 vessels of 318,789 
tons in course of construction. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CONSIDERABLE change has come over the 
Middlesbrough pig iron market during the last 
week. The announcement that the result of the 
yearly stocktaking at Glasgow was a decrease of 
6000 tons, seems to have produced no small 
amount of speculation for a rise. By impulsive 
competition an upward movement was actually 
brought about, and Glasgow iron went up to 
53s. 9d. In sympathy with this the Middles- 
brough market also ually rose during the 
week until on Tuesday morning, 42s. 6d. was 
aid for delivery over the first quarter, and 42s. 
for prompt. Some sellers even demanded 42s, 9d. 
This was a total rise of 3s, to 3s. Gd. per ton 
during the week. News having arrived from 
Glasgow that there were signs of a reaction 
there, prices became easier towards the close of 
the market. Connal’s warrants are still in good 
demand, and fresh — is being issued every 
day for the additions which are being made to the 
quantity in the store. These additions have 
amounted during the week to 3737 tons, an 
unusually large quantity. The total stands at 
present at 127,890 tons in the Middlesbrough, and 
498,353 tons in the Glasgow store. The Cleve- 
land Ir ters’ statistics for D have 
just been issued — Wednesday noon—with the 
following result, viz.:—Increase for December : 
In makers’ stocks, 2976 ; in makers’ stores, 5981 ; 
in public stores, 10,042 ; total increase of stocks, 
18,999. Two more furnaces have been blown in 
during the month, but three have been put on 
hematite instead of Cleveland iron. This will 
reduce the make of Cleveland pig by about 2000 
tons, and increase the make of hematite by about 
7000 tons monthly. The general result is looked 
upon as disappointing to sellers, who expected an 
increase of not more than 10,000 tons forthe month. 
It at once had lag 5 ea effect upon the market, 
and the price has fallen to 41s. 6d. sellers, and no 
offers from buyers. Manufactured iron continues 
firm, on account of the rise in pig and the addi- 
tional diftioulty of buying forward. Plates may 
be considered to be really £7 per ton at works, 
though nominally 5s, less. Bars and angles are 
quoted at £6 per ton. The price of coal is rather 
flatter, partly owing to the continuance of mild 
weather, and therefore lessened demand for 
household purposes, and partly because of the 
lessened consumption at the manufactured iron- 
works on account of Christmas holidays. 

A strike has taken place at Messrs. Richardson 
and Spence’s aes at South Stockton. The 
platers’ helpers demand 74 per cent., and the car- 
penters 4s, per week advance. The men con- 
sider they are underpaid compared with other 
yards. The firm have offered to grant the 
advance from Febr 1st, but this offer has not 
yet been accepted, and the strike contirues, 


of 29,350 tons were required for New South 
Wales. The order has been divided between the 
above-named firm, C. Cammell and Co., Sheffield, 
and two other firms. The prices is said to be 
£6 5s. per ton f.o.b. 

The following is an epitome of the iron ship- 
building statistics for 1880, compared with the 
same for 1879 :— the 


No. of ships. Tonnage. 
Tyne. .. oe oe 149,082 
Hartlepool 47,511 
Tees 48,506 

1879. 
Tyne ., 190 139,843 
Wears. oo 92,176 
Hartlepool 20 27 
25 $1,756 


It would appear from the above that on the Tyne 
the average tonnage per ship has largely increased 
since 1879. 

The Port Commissioners at Sunderland have 
agreed to advertise for tenders for the execution of 
work connected with the improvement of the 
River Wear at the North Ferry landing. They 
have also decided to invite loans for £100,000, at 
a rate of interest not exceeding 44 per cent. to 
enable them to proceed with the work. The 
expenditure of sums such as this in useful enter- 
prises is likely to help forward the much-coveted 
revival of trade in a genuine and wholesome 
manner. 

The General Purposes Committee of the Mid- 
dlesbrough Town Council have been considering 
a notice recently given by the North-Eastern 
Railway Company to take off, from the 1st inst., 
a certain rebate of 74 per cent. allowed on dues 
for mineral traffic. ‘This rebate is the residue of 
a larger one which was allowed during the recent 
depressed times, in consideration of the unremu- 
nerative condition of the iron trade, and of the 
lower cost at which railways could be worked. 
The company contend that trade bas now revived, 
and the full rates ought to be paid. The iron- 
masters, on the contrary, point to the extremely 
low prices they are still compelled to take ; to the 
fact that they have given away all advantage so 
far to workmen, and in other ways ; and say that 
they really cannot afford to be come upon so 
soon. They also point to the high dividends 
recently paid, and likely to be paid, by the rail- 
way company, and that they, as public trustees, 
should not stifle the trade of the district in order 
to augment, for the benefit of already prosperous 
shareholders, their already unusually high divi- 
dends. A similar course has been taken by the 
Middlesbrough Chamber of Commerce. It 
remains to be seen what success will attend these 
efforts. 

The keenness with which the shares of the new 
Hull and Barnsley Railway were competed for 
appears not to have escaped the notice of the 

bers of professional ‘‘ getters up” of limited 
companies, who for several years must have had 
but a sorry time of it. Since 1876 prospectuses 
have, I suspect, almost invariably been con- 
signed to the waste-paper basket, no matter 
whose names were upon the directorate, and no 
matter what pete of profits was promised. 
Indeed, the British public having suffered terribly 
was uncommonly shy. The list of new companies 
in our leading newspapers, previously so long and 
often so amusing, dwindled ually down until 
only an odd one now and then was mentioned. 
But the authors of many a bubble scheme must 
not be supposed to be dead. They have only 
been sleeping. What happened as regards the 
Hull and Barnsley Railway wil: not escape the 
observation of such adventurers, and the British 
investor must now in to look out lest 
history should be about to repeat itself in 
this respect. Most likely the new companies 
which are beginning rapidly to be evolved will be 
sound in the main for a time. But we shall also 
see before very long a plentiful supply of the 
old familiar air-castle sort. Investors beware. 
The greatest possible danger lies in the common 
habit of following others blindly into adventures 
without the trouble of a full, complete, and 
personal sufficient investigation. Those who will 
take no trouble, deserve no profit. They are very 
likely to get a heavy loss to boot. At all events 
the unfortunates who found the money which was 
so freely wasted in multitudinous directions 
between 187i and 1874, deserve no quarter, if 
they should be caught in the same way between 
1881 and 1884, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great feature of the week has been the 
action of the colliers in reference to the Miners’ 
Fund, and I am glad at length to chronicle their 
awakening to the need of doing something. I 
have thought for a long time that the colliers 
would not do anything until the public sympathy 
became less practical. Gethin was so bountifully 
subscribed to that its funds will outlast the 
longest lived. Abercarn was similarly richly 
aided ; but Risca could not get sufficient ; Dinas 
will be run out in the course of twelve months, 
and the total of Penygraig so far—and it seems 
to have come to an end—amounts only to £16 
per recipient. It is evident from this that 
the public wish to rouse the colliers to act for 
themselves, and action has begun at last. The 
colliers have been busily discussing it this week, 
and object to the 3d. per week. They had under- 
stood that 1d. a week would suffice, and as they 
already subscribe to local funds and benefit meet- 
ings, this 1s. a month will be too great a tax. 
This is their ment, and it seems a reasonable 
one. I have all along contended for the 1d. a 
week. The charge of 3d. is based on only a pro- 
portion subscribing. My theory is, legislative 
enactment ; 1d. a week to be stopped from wages 
from all employed at a colliery ; owners to con- 
tribute 5 per cent. and landlords 25 per cent. on 
totals of colliers’ contributions, and I am glad to 
find that many leading gentlemen connected 
with this large industry support this view. 
There must be one great institution. Why not 
try the voluntary 1d. ? the public would aid such 
a fund in event of any great calamity. This 3d. 
a week will never become general, and we shall 


have the same inefficient local funds and benefit 
societies along with it, and neither powerful 
enough to meet a great disaster. 

Mr. W. T. Lewis and Mr. Galloway descended 
Yenygraig coal-pit this week, and minutely exa- 
mined the workings. At the sale of Penygraig pit, 
known by the same name, but not connected with 
the scene of explosion, Mr. Lewis was the pur- 
chaser for £16,500, There wasa spirited bidding, 
the colliery being a valuable one, with coke ovens 
and a quantity of plant. 

With regard to the Liability Act, which came 
into operation this week, the men are divided in 
opinion as to “‘ contracting themselves out of it” 
as some of the employers suggest. By the clause 
added to the Act in committee the colliers or 
ironworkers, or any class of workmen can do this. 
Employers in some parts of Wales have offered 
50 per cent. towards forming an accidental fund ; 
and the Llynvi Company as much as 25 per cent. if 
their workmen will contribute 2}d. per week, and 
** contract.” 

In another week or two some progress will be 
nade towards a settlement. At Llynvi the men 
have taken time to decide. Meetings have been 
held at Dowlais, Cyfarthfa, and Plymouth. I 
hear good news from Cwmavon. It is reported 
that the works, employing-two thousand ds, 
are to be formed into a strong company with very 
likely the tin works again added. Mr. Shaw’s 
health has given way seriously, and necessitates 
his retirement for a time. 

The iron and steel trades are still buoyant; 
prices about the same, with an upward tendency. 
Good orders for the United States are on hand, 
and on the whole, what with home and foreign 
demand, the signs are healthy for a good con- 
tinuance. 

An engineman at Cwmavon, has been com- 
mitted for manslaughter, charged with having 
caused the death of an overman by reckless 
winding. 

The total coal exports from Wales last week 
amounted to 125,000 tons, of which Cardiff sent 
89,000. Newport showed a falling off, Swansea 
was fairly sustained, but business at all the ports 
is scarcely up to December work. In iron ship- 
ments there has been but little done, some few 
cargoes to America, principally South, and a large 
consignment of iron pipes to Caligari from New- 
port, Mon. One cargo for New York was com- 
posed of 300 tons pig, a large quantity of blooms 
and 100 tons tin-plates. 

The tin-plate trade continues dull. Notice of 
a reduction of wages has been posted at the 
Vernon Iron and Tin-plate Works of D. Morris 
and Co., to come into operation February Ist. 

Operations in the ocal trade continue of an 
active character, and in the house-coal district 
new sinkings are the order of the day. Thisis the 
case at Holly Bush, Argoed, and Blackwood. An 
early re-start is likely at the Parkend collieries, 
Forest of Dean. This will employ 700 men. 

The French trade has fallen off of late with Car- 
diff, but there are hopes of a revival. The New- 
port Abercarne Colliery Company, Limited, has 
announced an interim dividend of 5 per cent. A 
dispute at the Great Western Colliery has been 
d conclusion, but there are 
still points o pe § eement pending which have 
to be discussed and settled. _— 


THE PATENT JOURNAL. 


Condensed tron the Journal of the Commissioners of 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Spesisications, 
have caused much unnecessary trouble and annoyaace 
both to themselves and to the Patent-ogfice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require ie referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there Found, which only 
refer to pages, in place of turning to those pages and 
Jinding the aumbers of the Specification, 


Applications for Letters Patent. 
*.* When patents have been “communicated” the 
name of the agent is printed in italics. 
28th December, 1880. 
Va.ves, T. Meacock and A. W. C. Ward, Chester. 
ORDNANCE, Sir W. G. Armstrong, Newcastle. 
. Puriryinc Stream, J. F. Belleville, Paris. 
Bicycies, &c., I, T. Townsend, Coventry. 
. SIGNALLING, W. B. Barker, Hoboken. 
MECHANICAL CARRIAGE, W’. E. Gedye, London. 
MasH Cootine Apparatus, W. Brierley, Halifax. 
52. Stays or Corsets, W. A. Lake, London. 
53. ARTIFICIAL Ear Dros, H. P. K. Peck, Cincinnati. 
. SkyLicuts, A. Forbes, Govan. 
55. Surps, &c., F. H. Danchell and R. Blum, Paris. 
it. Rorary Pumps, G. Waller, Surrey. 
7. REVOLVING Furnace, B. J. B. Mulls, London. 
8. Heavy Orpnance, B. J. B. Mills, London. 
. MACHINE Guns, B. J. B. Mills, London. 
. Pirns or SKEWERS, A. W. ZL. Reddie, London. 
. Printrnc Macuinery, W. C. Kritch, Leeds. 
ROPEMAKING MACHINERY, A. M, Clark, London. 
Srarsine Woop, A. Brydyes, Berlin. 
29th December, 1880. 
54. Furnaces, J. Jackson, Liverpool. 
5. RAISING SUNKEN VESSELS, W. Atkinson, London. 
j. TRANSFERS, A. E. M‘Donald, New York. 
7. Destroyine Mice, H. A. Bonnerille, London. 
. OPENING, &c., DAMPERS, R. Waller, Leeds. 
. Moutpine, F. Wirth, Germany. 
. CARRIAGES, W. Andrews, Birmingham. 
71. Gas Moror Enotes, R. Hutchinson, London. 
72. Giazine, C. Elliott, Liverpool. 
5473. Winpow Sasues, J. Terry, R. Judson, and G 
Smith, Keighley. 
5474, Orn, &c., Cakes, C, Eskrett & W. H. Searle, Hull. 


o 


. Motive Power, J. Graddon, Kent. 
. Pumps, 4. M. Clark, London. 
. Sora Bep, R. E. Parr, Greenwich, 
30th December, 1880. 

TELEPHONIC Apparatus, C.J. Wollaston, London. 
. WHEELS, J. Trippett and T. Walton, Sheffield. 
. Pumprne Apparatus, E. H. Greeven, London. 
5. WATERPROOF CLOTHING, J. Neville, London. 
3. CuBes of Sucar, &c., G. Jager, jun., Liverpool. 
+ Wrxprine Yarns, J. Grayson, Leeds. 

vine Apparatus, J. Wetter, London. 
Natngs, H. Davey, Leeds. 
. ILLUMINATED CLocks, C. H. Leycester, 8. Wales. 
Wes Printinc J. Foster, Preston. 
2. ReciprocaTinG Motion, H. M. Brunel, London. 
5493. FLaNaine BorLer Piates, R. H. Tweddell, Lon- 


don, J. Platt and J. Fielding, Gloucester, and W. 
Boyd, Newcastle-upon-Tyne. 
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5475, ORNAMENTING PLastic MATERIALS, W. P. Thomp- 
son, London, 
5476. TREATING Excreta, R, Hoodless, Ormskirk. 
5477. SADDLE Bars, Sir T. Dancer & E. Chappell, Wilts. 
5478, Ammonia, H. A. Dufrené, London. 
| 
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5494. Suspenpine Fasrics, &., G. Allix, London. 
5495. Recutatine Arr, R. Burchell, Kettering. 

5496. CentrirvcaL Macurnss, R. Lafferty, Gloucester. 
5497. Frrrvc Apparatus, A. M. Maude, London. 

5498. Treatrxe Cast Iron, J. J. Shedlock, Uxbridge. 
5499. Compounns, I. R. Blumenberg, London. 


Slst December, 1880. 
5500. Preventinc Suuirtinc of Carcors, J. Goudie, 
East Hartlepool. 
5501. Fasreners, H. Fletcher, London. 
5502. Vatves, N. Foley, Jarrow-on- -Tyne. 
5503. UMBRELLA SrretcHers, J. Smith, Birmingham. 
5504. SuLPHaTe of Ammonia, W. L. Wise, London. 
5505. Stream Traps, H. Lancaster, Pendleton. 
5506. PLrovers, &c., H. J. Allison, London. 
. Movutp W. E. Nutt, Hounslow. 
5508. Feeprnc Apparatus, W. Fox and J. Hall, Leeds. 
5509. Cuimyry Preces, J. H. Corke, Sou 
5510. Sarery Vatve, T. Sturgeon, Newlay, and J. W. 
de V. Galwey, Warrington. 
5511. VELOCIPEDES, J. Starley, Coventry. 
5512. Drar Press, W. R. Lake, London. 
5513. Gas, P. J. Wates, Balham. 
5514. Torpepogs, C. A. McEvoy, London. 
5515. CructBies, &c., A. Landsberg, Sto 
5516. Propucine Desiens on Woop, A. Guattari, Paris. 
5517. TrREaTinc Pork, A. M. Clark, London. 
lst January, 1881. 
1. Ventizatinc Appiiance, G. D. Robertson, London. 
2. Mecuanism, E. Underwood, Birmingham. 
3. FLOOR SPRING 3s, E. Bull, Halifax. 
4. SuHaprnec, &c., Hat Brims, T. Rowbotham, Chester. 
5. CARTRIDGEs, P. Wirth, Frankfort-on-the- Maine. 
6, COMMUNICATING APPARATUS, H. Morris, Manchester. 
. Froors or Surraces, R. L. Rylance, Blackburn. 
8. Roastinc Correr, &c., W. Parnall, Bristol. 
9 VeRICcLes, H. H. London. 
10. Puorocrapaic Prixtine, A. M. Clark, London. 
ll. Compresstnc Air, F Wirth, Germany. 
12. Motive-power Encore, G. ’O. Topham, London. 
Srd January, 1881. 
13. LrrHocrapHic Macuines, G. Newsum, Leeds. 
14. PORTABLE J. Tenwick, Spittlegate. 
15. Evevators, W. Dover, Liverpool. 
16. ScREW STEAMSHIPs, T. F. Irwin, Liverpool. 
17. Yeast, 8. Fulda, London. 
18. Trp-Wacons, &c., G. Allix, London. 
19. Boots, Col. E. Harnett, Addershot. 
20. DENTAL Enorve, P. Shaw, Manchester. 
21. Free ExtincuisHeEr, 0. Wolf, Dresden. 
22. Cast Iron ARTICLES, C. F. Claus, London. 
23. Covptinc Apparatus, H. H. Lake, London. 
24. Spcurine Pictures to Waxts, H. H. Lake, London. 
25. SmHearrnc Macuryes, J. H. Johnson, London. 
26. Weicuine Apparatvs, J. H. Johnson, London. 


Inventions Protected for Six Moxths on 
deposit of Complete Specifications. 
5447. Puriryine Stream, J. F. Belleville, Paris.—28th 

December 1880. 
5475. ORNAMENTING Piastic MaTeRiats, W. P. Thomp- 
son, Lord-street, Liverpool.—29th December, 1880. 


Grants and Dates of Provisional Protec- 
tion for Six Months. 


3904. JEWEL, &e. Cases, T. Heath, Hylton-street, Bir- 
mingham.—27th September, 1880. 

4686. te on Raitways, W. W. Biddulph, 
East Sheen.—13th November, 1880. 

4720. Generatinc Hear, J. M. Forbes, jun., Cornhill, 
Lond: on.—A communication from B. N. Huestis, 

hai.—iéth November, 1880. 

4832. WoopEeN PaVEMENTs, E. High-street, 
Steyning.—22nd November, 1880. 

4888. WasHinc Macurnes, A. G. Collings and F. Bryant, 
Wimbledon.—24th November, 

5068. TELEPHONIC Apparatus, J . N. Culbertson, Hol- 
born Viaduct Hotel, London, J.W. Brown. Upper 
Kennington-lane, London. —6th December, 1880. 

5074. Mrvens’ Sarery Lamps, E. Robathan, Risca.—tth 
December, 1880. 

5100. ReevLatixc Gas, H. Barlow, Fleet-street, Lon- 
don.—7th December, 1880. 

5118. Workinc Hoppy-Horses, &c., A. Waddington, 
Bradford.—S8th December, 1880. 

51 Howprxec, &c., Wispow Birxp Corps, C. E. Gib- 

nm, Birmingham.—sth December, 1880. 

51. Gas Governors, W. Cowan, Edinburgh.—s8th 
December, 1880. 

5126. Vatves, J. A. Mays, Great Winchester-street, 
London.—Sth December, 1880. 

5128. COUPLING APPARATU 8, W. Pollard, Burnley.—Sth 
December, 1880. 

5130. Gas Moron Enounes, J. Livesey, Victoria-cham- 

 \bers, Westminster.—A communication from F. H. 
W. Livesey, Calais.—Sth December, 1880. 

5132. Treatinc Hop Pxant, T. J. Wall, Laura-place, 
Southampton.—S8th December, 1880. 

5134. Propuctne Licut, &c., F. Wilkins, Southamp- 
ton-buildings, London.—Sth December, 1880. 

5136. SaHarr Covpiiyes, A. M. Clark, ‘Chancery-lane, 

| ;London.—A communication from T. R. Almond, 
New York.—8th December, 1880. 

5140. Boxes or Cases, F. 8. Colas, Boulevard St. Denis, 

Paris.—9th December, 1880 

5142. Boxsins, W. and J. Dixon, Steeton.—9th Decem- 
ber, 1880. 

5146. SutpuHuric Acrp, W. Weldon, Rede Hall, Bur- 
stow.—9th December, 1880. 

5148. Furnaces, &c., A. M. Clark, Chan -lane, 
London.—A communication from 8. W. Underhill, 
Croton Landing, U.8.—9th December, 1880. 

5150. Prepartnc Movups for Castinc, H. Gibbons, 
Kennet Ironworks, Hungerford.—9th December, 1880° 

5154. Wreprne Gear, R. Hitchcock, Albemarle-terrace, 
Taunton.—9th December, 1880. 

5156. Gas, A. P. Chamterlain, Finsbury, London.— 
10th December, 1880. 

5162. TRANSMITTING, &c., APPARATUS, H. V. Hoeven- 
bergh, Ludgate-circus, ‘London.—10th December, 1880. 

5166. Stanps for Borr.es, J. E. Bingham, Sheffield.— 
10th December, 1880. 

5168. Iron and Sreex, G. Ellinor, Sheffield.—10th 
December, 1880. 

5170. Weicuinc Macuines, &c., W. B. Avery, Birming- 
ham.—l0th December, 1880. 

5174. Diccrnc Macuines, H. de Mornay, Queen’s- 
gardens, Bayswater.—10th December, 1880. 

5178. HorsesHor Nats, H. P. Fenby, Leeds.—l0th 
December, 1880. 

5180. ALKALI Sa.ts, J. A. Dixon, West George-street, 

w.—A communication from C. Koenig, Ger- 
many. December, 1880. 

5186. Tram Rats, J. Sharp and J. T. Tong, Bolton.— 
llth December, 1880. 

5192. Macurnery, J. C. Fell, Ashton-under- 
Lyne.—11th December, 1880. 

5194. Furnaces, D. and J. Warren, Glasgow.—llth 
December, 1880. 

5196. Scrrw Cramps, H. Metham, Church-street, 
Deptford.—11th December, 1880. 

5198. Gas, W. L. Wise, Whitehall- lace, Westminst 

-A communication from V. C. Devolz, Paris. —lith 
December, 1880. 

5200. Turnrnc Over the Leaves of Music, M. Volk, 
Brighton.—11th December, 1880. 

5202. Sturrinc-Boxes, C. E. Heeger, High Holborn, 
London.—13th December, 1880. 

5204. Parer as, &c., R. Woods, Manchester.—13th 
December, 1 

5206. J. Allison, Southampton- 
buildings, London.—A conmunication from J. Mac 
Nicol, Seraing, Belgium.—13th December, 1880. 

5208. SHAKING Srraw, R. G. Morton, Errol Works, 
Perth.—13th December, 1880. 

5212. AsHpans, B. Banks, Leeds.—13th December, 1880. 

5224. Printinc Macuinery, J. Davies, Bermondsey, 

London.—13th December 1880. 


5226. TRANSMITTING TELEPHONIC Messages, A. M. 
Frankenberg, Baltimore, U.S.—14th December, 1880. 

5228. Srrikinc, Scovrinc, and FiesHine LEaTHER, 
&c., E. Wilson, Exeter.—1l4th December, 1880. 

5232. Tuse Fastenrnos, E. H. Bennett, Bayonne, U.S. 
—l4th December, 1880. 


Patents on which the Stamp Duty of 
£50 has been paid. 

4914. Toots, &c., J. Hall, Chancery-lane, London.— 
28th December, 1877. 

ll. Preparine Woot, &c., D. Smith, Keighley.—1st 
January, 1878. 

99. MANHOLE and SLUDGE Doors, C. MeNeil, jun., 
G w.—Sth January, 1878. 

4945. Frep-waTer AppAratvs, W. R. Lake, Southamp- 
London. —8lst December, 1877. 

4948. Raris, 8. Al Maryon-road, Charlton.—3lst 
December, 1877. 

397. BREecH-LOADING Frre-aRMs, J. Purdey, Oxford- 
street, London.—30th January, 1878. 

4939. SHeetinc Rartway Trucks, &c., G. A. Walker, 
Danes-hill, near Retford.—31st December, 1877. 

2. OPENING, ‘&e., Corton, &., W. R. Lake, Southamp- 
ton-buildings, London. —let January, 1878. 

Kerite Compounps, W. R. Lake, Southampton- 

buildings, London.—2nd January, 1878. 


Patents on which the the Stamp Duty of 
£100 has been paid. 

58. Rorary Eyornes and Pumps, G. T. Bousfield, 
Sutton.—ith January, 1874. 

74. Acruatinc Brakes, J. Steel and J. McInnes, 
Glasgow.—tth January, 1874. 

30. Scourrne, &c., Fiurep Rowers, R. A. Threlfall, 
W. Hamer, and J. Bond, Bolton.—2ad January, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 21st January, 1881. 

3477. Gas Burners, J. Haworth, Blackburn. — 27th 
1880. 

Botte Sroppers, J. Rettie, Hatton-garden, 
gk —28th August, 1880. 

3498. Iron Gritis, H. W. Perrers, Devonshire-hill, 
Hampstead.—28th August, 1880. 

3501. Cocks and Vatves, J. C. Etchells, Newton 
Heath, Manchester.—28th August, 1880. 

3502. Sarery Casgs, F. Cooper, Handsworth.—28th 
August, 1880. 

3515. Lusricatinc Apparatus, W. R. Lake, South- 
London.—A communication from 
G. H. Flower.—30th August, 1880. 

3532. Cicaretres, G. F. Redfern, South-street, Fins- 
bury, London.—A communication from E. Side.— 
3lst August, 1880. 

3577. Caces, Lirrs, &c., M. Bauer, Paris.—A commu- 
nication from L. Ricq.—3rd September, 1880. 

3584. Hyprocen, C. Hessel, Palmerston-road, Kilburn. 
—3rd September, 1880. 

3659. Sree: Wrre Carps, G. and E. Ashworth, Man- 
chester.—9th September, 1880. 

$730. Gas, A. Pope, Slough. —13th September, 1880." 

3767. Packinc Bran, &c., A. M. Clark, Chancery-lane, 
London.—A communication from W. L. Williams.— 
16th September, 1880. 

4239, Extineu.suinc, &c., Fire, M. Windsperger and 
Schaedler, Finsbury-square, London.—18th Octo- 

er, 1880. 

4864. SHARPENING, &c., Mi_ustones, P. Jensen, Chan- 
cery-lane, London.—A communication from P. Gra- 
ham.—23rd November, 1880. 

4980. Huskrine Rice, J. H. C. Martin, Church-hill, 
Walthamstow.—30th November, 1880. 

5041. &c., Macninery, B. A. Dobson and R. 
C. Tonge, Bolton.—3rd December, 1880. 


Last day for filing opposition, 25th January, 1881. 


3506. Ixcusators, C. H. Dunn and H. T. Cartwright, 
Mile End, London.—30th Auguat, 1880. 

3508. FOLDING Seats, &c., H. Kinsey, Swansea. —30th 
August, 1880. 

3510. Heat Generators, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from P. Gaillard, 
I. Haillot, R. Radot, and A. Lencauchez.—30th 
August, 1880. 

3520. Revivinc Spent Stream, &c., H. A. Bonneville, 
Piccadilly, London.—A communication from J. 
Belou.—30th August, 1880. 

3524. Potisnine Sirver, J. Beresford, Altrincham.— 
Blst August, 1880. 

3530. Heatryc Apparatus, F. Hart, Queen Victoria- 
street, London.—3lst August, 1880. 

3531. Wixpows, &c., H. Brittain, Birmingham.—31st 
August, 1880. 

3533. PROPELLING CarriaGes, E. Edwards, Southamp- 
ton-buildings, London.—3lst August, 1880. 

3537. DovetarLinc Macutnery, W. T. Mackey, Kings- 
iand-road, London.—lst September, 1880. 

ay Taps, Singleton, Over Darwen.—3rd Septem- 

1880. 


. 

3595. Boxes, &c., L. Wahltuch, City-road, London.— 
4th September, 1880. 

3597. Tram Rats, J. Smith, jun., E. Lones and J. 
Hill, Barrow-in-Furness.—4th Se, ptember, 1880. 

3598. Bicy cies, C. D. Abel, Southampton-buildings, 
London.—A communication from La Société Clement 
et Cie.—4th September, 1880. 

3602. Casgs, W. Hardy, Thistleton.—4th September, 1880. 

3606. VALVE Gear, A. J. Stevens, Newport.—4th Sep- 
tember, 1880. 

3629. ARMOUR- -PLATES, J. D. Ellis, Sheffield.—7th Sep- 
tember, 1880. 

3667. Ratstnec, &c., Apparatus, C. D. Abel, Southam 
ton- -buildings, London.—A communication from E. 
Borde, J. Petit-Laroch, and E. Labellette.—9th 
September, 1880. 

3697. Economisers, J. Parker, Manchester.— 
llth September, 1880. 

3704. Screw C. Jones, Liverpool.—11th 
September, 1880. 

3805. Sartor’s Hat, J. Christie, Haugesund.—20th 
September, 1880. 

3861. PAPER, N. G. Richardson, Tyaquin-Monivea, and 
W. Smith, Dublin.—23rd Septembe 7, 1880. 

4027. Cueckine Waste of Water, B. J. B. Mills, South- 
ampton-buildings, London. — communication from 
E. E. Furney.—4th October, 1 

4110. Cocks, T. J. Easey, High-street, Stepney.—9th 
October, 1880. 

4180. Brace-enps, A. 8. Taylor, Manchester.—1l4th 
October, 1880. 

4853. Dray Pipes, J. Lovegrove, Urswick-road, Lower 
Clapton, London.--23rd November, 1880. 

4901.- Dyzina, J. , Stroud.—25th November, 1880. 

5061. ApmixtuRE of Liquips, W. Bradford, King 
William-street, London.—4th December, 1880. 

5132. Treatment of Hop Prants, T. J. Wall, Laura- 
place, Southampton.—8th December, 1880. 

5137. DyNaMo-ELECTRIC &., W. T. Henley, 
Plaistow.—9th December, 1880. 

5169. Wasurnc Cuina Cray, J. Lovering, jun., St. 
Austell, Cornwall.—10th December, 1880. 

5475. Piastic MaTeriats, W. P. Thompson, 
High Holborn, London.—A communication from the 
Dickinson Hard Rubber Company.—29th December, 
1880. 


Patents Sealed. 
(List of Letters — which passed — Seal on 
the 


st December, 
2455. P. Adie, Mall, London.— 
17th June, 1 
Merat 8. Wilkes, Sedgley, Stafford.—1st 
uly, 1880. 
2710. TeLecrarH Apparatus, C. Kesseler, Mohren- 
strasse, Berlin.—2nd July, 
Anderson, Brixton.— 


2714. Forcixc Water, &., A. 
July, 1880. 

eae G. Jones, Camberwell, 

—2nd July, 1880. 


2747. Morstenina, &c., Seeps, H. Holt, Hull.—5th 
July, 1880. 

2750. Backs of Account Books, &c., W. Hawtin, jun., 
Paternoster-row, London, and A D. Collier, Camber- 
well, Suzrey.—6th July, 1880. 

2786. Cranac, 1. Turner, Coventry.—7th July, 1880. 

ee ALING Pots, i. Jones, Swansea.—7th July, 


1 

2823. PeN-HoLvers, R. Spear, North-buildings, Lon- 
don.—9th July, 1880. 

2839. TANNING 8. F. Cox, Yatton, Somerset.— 
9th July, 1880. 

2900. Sewinc Macuings, T. Fletcher, Hyde, Chester.— 
14th July, 1880, 

2915. SORTING Ores, &c., J. H. Johnson and W. Hay- 
dock, Wigan.—15th July, 1880. 

2997. SreaMinc WovEN Fasrics, F, W. Ashton, Hyde, 
Chester.—15th July, 1880. 

2976. HoLttow ArticLes *. Walton, Heatham House, 
Twickenham. —19th Jv ,, 1880. 

3011. Corina, &c., Wire, J. Patchett, Haybridge, 
Salop.—22nd July, 1180. 

$226. Seat L. A. Groth, Fisbury Pave- 
ment, London.—tth August, 1880. 

3281. Macuines, F. Cutlan, Cardiff. — 11th 
August, 1880. 

3560. the Inrerior of Rirte BaRRELs, R. 
H. Finlay, Govanhill, N.B.—2nd September, 1850. 

8780. Door Knoss, F. R Meeson, Southampton-street, 
Bloomsbury, and J. T. Hopkinson, Hunter-street, 
Brunswick-square, London.—17th September, 1880. 

4025. Sewrna Macuines, G. Browning, Glasgow.—4th 
October, 1880. 

4258. Lockine Stoppers in Botries, G. Travis, Broom 
Cliffe, Sheffield.—19th October, 1880. 

4404. Srwinc Macuines, G. Browning and 8. Mort, 
Glasgow. = 28th October, 1880. 


(List of Letters Patent which passed the Great Seal on the 
4th Janwary, 1881.) 
2742. CasKs and Barres, G. D. Terry, Marylebone, 
London.—5th July, 1880. 
2743. Currinec Guassgs, &c., E. Edmonds, Fleet-street, 
London.—5th July, 1880. 
2758. Steam, &c., Wixpinc Macurnery, H. 8. Mac- 
kenzie, Penwenach, Falmouth. —tth July, 1880. 
2764. ELEcTRic LaMPs, G. G. André, Dork: ng, Surrey. 
—tth July, 1880. 
2767. Repuctne, &c., Corns on the Fret, M. Wilson, 
Leadenhall-street, London.—6th July, 1880. 
2781. Drivine, &c., Gear for WasHinG Macuines, E. 
Taylor, Salford.—7th July, 1880. 
2784. ARTIFICIAL ALIzaRIN, A. Domeier, Botolph-lane, 
and J. Marzell, London.—7th July, 1880 
27:5. Reautator for Spinninc Encines, M. Bauer, 
Boulevard Magenta, Paris.—7th July, 1880. 
2790. Distnrectinc Monarr, &c., J. Scharr, Bradford. 
—Tth July, 1880. 
279. Jumprxc Trres of Locomortves, &c., W. Brierley, 
Halifax.—7th July, 1880. 
2°00. Brakes, W. Brierley, Halifax.—7th 
July, 1-80. 
2811. Cap for Surps’ Masts, A. A. Rickaby, Bloomfield 
Engine Works, Sunderland.—8th July, 1880. 
2818. ArtiFiciaL Hatenine, &c., of CHickens, H. Tom- 
linson, Gravelly-hill, Warwick.— th July, 1880. 
2821. Disptayina CLoTHinc in SHor Wixpows, F. 
MclIlvenna, Liverpool.—9th July, 1880. 
2:25. Prepartnc Waste Woot, &c., R. Ashton and R. 


A. Kinder, Manchester.—9th July, 1880. 

2830. Securmc Giass in Skywicuts, &c., A Smith, 
Goudhurst, Kent.—9th July, 1880. 

2831. of VeceTaBLe Oits, T. H. Gray, 
Deptford. —9th July, 1330. 

2846. Sanp Movips, T. H. Chatton, Little Lever, 
Bolton.—10th July, 1880. 

2847. Locomotive, &c., Steam Borers, 8. Perkins, 
Fairfield.——-10th July, 1880. 

2852. ATTACHMENTS or Fastentnes, P. D. Reynolds 
Aldersgate-street, London.—10th July, 1880. 

2855. Paper to Printixe, &c., Macuines, J. 
H. R. Dinsmore, Liverpool, and F. Hoyer, Waterloo, 
Lancaster.— 10th July, 1880. 

2856. Currinc Toots, C. Whitehouse, Cannock, Staf- 
ford.—10th July, 1880. 

2863. Steam Roap Rowers, W. Holloway, Rydal 
House, Portinscale-road, Putney.—12th July, 1380. 
2864. Lace, &., F. E. A. B , Schwelm, West- 

phalia, Germany. —12th July, 1880. 

2878. Birrer ALMonp O11, &c., F. A. Zimmermann, 
Mincing-lane, London.—12th July, 1880. 

2885. Extractinc Ammonia, W. Brierley, Halifax.— 
13th July, 1880. 

2897. Separatine Lime, &c., T. Hicken, Dunchurch, 
and J. Hopewell, Rugby.—13th July, 1880. 

2916. GoverNinc Apparatus, J. Coutts and H. Adam- 
son, Liverpool.—l5th July, 1880. 

2975. Oxipisep OL, F. Walton, Heatham House, 
Twickenham.—19th July, 1880. 

2983. Curmyey Ports, L. A. Groth, Finsbury-pavement, 
London.—20th July, 1880. 

3008. Kxrrtinc Macuines, W. R. Lake, Southampton- 
buildings, London.—21st Ju/y, 1880. 

3024. Types, &c., J. Greene, Reform Club, Pall Mall, 
London.—22nd July, 1880. 

3027. MixED F A. M. Clark, Chancery- 
lane, London.—22nd July, 1880, 

3035. PackINe FRU &&., F. “Wright, Kensington 
High-street, London. 237d July, 1880. 

3079. &c., Exorxes, R. Burton, Steam 
Plough Works, Leeds.—26th July, 1880. 

3199. Preparine Grain, &c., E. Holborn 
Viaduct, London.—5th August, 1880. 

3201. AQua Amm»onia, F. J. Cheesbrough, Water-street, 
Liverpool.—5th August, 1880. 

3212. Steam Generators, A. M. Clark, Chancery-lane, 
London.—5th August, 1880. 

3231. TeLerHonic Apparatus, H. H. Lake, Southamp- 
ton-buildings, London.—7th August, 1880. 

3391. Receipts, L. von Hoven, 
Castle-street, Holborn, London.—20th August, 1880. 

3451. Traps for Brrps, &c., R. J. Sankey, Margate.— 
26th August, 1880. 

3686. CooLinc ATMosPHERIC Arr, J. Sturgeon, Newlay, 
near Leeds.—10th September, 1880. 

3725. Sewinc Macuines, W. Webster, New Wortley, 
Leeds.—13th September, 1880. 

3765. Evecrric Lamps, E. G. Brewer, Chancery-lane, 
London.—-l6th September, 1820. 

3880. Conpuctors, P. Jensen, Chancery-lane, London. 
—24th September, 1880. 

3917. CROTCHET-LIKE Epanos, &e., J. New 
Basford, Nottingham.—27th September, 1880. 

4009. Motive Power, J. G. Lorrain, Edinburgh.—2ad 
October, 1880. 

4012. VELOCIPEDES, W. R. Lake, Southampton-build- 
ings, London.—2nd October, 1880. 

“ TeLeruongs, J.G. Lorrain, Edinburgh. —5th Octo- 

7, 1880. 

4204. Emproipery Apparatus, W. R. Lake, Southamp- 
ton-buildings, London.—15th October, 1880. 

4289. Ro_iers, R. Carlyle, Manchester.—2lst October, 


1880. 

4324. Fiurrine, &c., LEATHER Sx1vs, 8. Haley, Bram- 
ley.—23rd October, 1880. 

4384. SELF-LEVELLING TABLEs, &c., B. J. B. Mills, 
Southampton-buildings, London.—27th October, 1380. 

4435. Stove, C. M. Westmacott, Bridge-street, West- 
minster.—-30th October, 1880. 

4476. RoLier Skates, W. P. Gregg, Boston, U.S.—2nd 
November, 1880. 

4566. Forainc Macuinery, W. R Lake, Southaimpton- 
buildings, London.—6th November, 1880. 

4619. Booxsinpinc, L. Finger, boston, U.S, — 10% 
November, 1880. 


List of published during the 
ding Janu:ry lst. 1881. 


1661, 6d.; 1907, 6d.; 1921, 2d.; 1996, 6d.; 2120, 6d.; 
2143, 6d.; 2151, 6d.; 2171, 6d.; 2175, 6d.; 2177, 4d.; 
2180, 6d.; 2187, 2d.; 2188, 6d.; 2191, 2d.; 2194, 6d.; 
2196, 2d.; 2197, 2d.; 2199, 6d.; 2200, 4d.; 2201, 8d.; 


2203, 6d.; 2206, 


2d. 
2231, 4d.; 2232, dd.; 2233, 6d.; 
2236, 2d.; 2287, 2d. 2242 
2243, 2d.; 2244, 2d. 2247, 8d. 
2249, 4d.; 2250, 2253, 4d.; 
2254, 2d.; 2255, 2258, 
2259, 6d.; 2260, 264, 
2265, 6d.; 2266, 2270, 2d.; 
2271, 8d.; 2272, 6d. 2277, 4d.; 
2278, 6d.; 2279, 6d 2286, 6d.; 
2288, 6d.; 2289, 2332, 6d.; 


2304, 4d. 
2376, Gd. 2885, 2536, 2807, 6d.; 
3012, 8d.; 3140, 6d.; 3653, 24.; 


*.* Specifications will be forwarded by it from 
the Patent-office on receipt of the amount of price and 

Sums exceeding 1s. must be vommihed by 
Boot -office order, at the Post-office, 5, 
High Holborn, to Mr. H eader Leck, her Majesty's 
Patent-office, South y-lane, 
London, 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
opice of Her Come Commissioners of Patents, 


1661. or Coat, &e., J. Beckton.— 
Dated 22nd April, 1880. 6d. 

The drawing shows a vertical section of a ee of 
retorts with a generator placed between each A 
4 wl communicating with the retorts 

passages C C, provided with regulati 
vides D D and serving to conduct the gas or gases 
from the generators to the spaces above the substances 


to be distilled. The matters for distillation are sup- 
lied to the retorts through openings at the top, closed 
= removable covers H. The openings in the retorts, 
whereby the matters remaining ae distillation are 
discharged, are closed by conical valves or bells L L 
opening downwards, and each connected by a rod 
passing upwards through the retort to a cylinder M 
fitted with a piston or to a travelling crane running 
along the line of rails above. 


1907. Rartway Apraratus, G. W. R. Sykes. — 
10th May, 1880. 6d. 

tes to improvements upon a previous 

invention. Taking three successive stations, the 
signal apparatus is so arranged that B releases A and 
enables an alteration in the signal to be made, but B 
cannot release A's apparatus till he has signalled the 
train to C, that is, till the train is past his station. 
Over the lever is a case, shown in front elevation in 
Fig. 1, containing the upper lock. Fig. 2 shows case 
and lever. Words to show condition of line are 
painted on two metal strips, and can be shown. The 


Fid.t 


r strip is actuated b 

ich are controlled at the — station, and - 
neste through the blade A. This blade is jointed to 
the rod I which is attached to a crossbar lifting a 
sliding piece which forms the lock, out of and into 
a notch cut in a pore L attached to signal lever as 
shown. L is attached to the lever M by a ag N, and 
the action of the combined mechanism can be seen 
from the figure. The lower slip is carried by another 
blade held by a click resting on a pin on a blade. 
The click is — off the pin by a ee and 
awe piece. e blade U is actuated by the motion of 
the lever. 


2120. Apparatus FoR CLEANING &c., W. 
Millward and B, Richards.—Dated 25th May, 1880. 
6d. 

The carpet or other fabric is conducted through th 
opening A on to an elastic frame C,and as it passe 


2120 


over the bands D it is ane to the action of the 
and thence it passes down onto the 
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1921. Decomposition or Certain SODA AND 


1996. Grinpinc anp Puriryinc Grainy, &e., W. 
Clark,—Dated 14th May, 1880.—(A communication.) 
—(Complete.) 6d. 

In the drawing A A! represent the pair of millstones, 
the former being the bed and tixed in place, the latter 
being the runner. Forming part of or attached to the 
bed stone A is a receptacle, preferably a conical cham- 


EEL] 


AS 
ber B which reserves the reduced product in case the 
feed is from the periphery to the centre, the discharge 
taking place through a valve, which is closed when the 
feed is in the opposite direction. Air currents also 
pass through the said chamber B during the reducing 
operation and act to purify the product. 


21438. France Facinc anp Ovat Hote Curnya 
Macuines, D. Embleton and P, A. Porter.—Dated 
May, 1880. 6d. 

On the framework A the saddle C is fitted so as to 
slide freely; on this is mounted the spindle D in 
bearings. For the production of oval holes it is 


necessary to impart not only a rotary motion to the 
spindle, but also a lateral reciprocating motion, which 
is effected by means of the adjustable cam J rotating 
with the spindle D between the jaws K. 


2151. Counrers, Inpexes, AND REGISTERING APPa- 
RATUS FOR RECORDING THE REVOLUTIONS OF SHAFTS, 
&e., W. Chadburn.—Dated 26th May, 1880. 6d. 

A series of discs A are marked with numerals repre- 
senting units, tens, &c. These discs are mounted 
loosely on the shaft B, and are caused to work by 
pawls and ratchet wheels. The spring lever arrange- 
ment for working the apparatus consists of the lever 


J, which is loosely mounted on the shaft K, and is 
provided with teeth or projections M which gear into 
corresponding teeth or projections on the sliding 
washer or sleeve N which has to travel on shaft K to 
the extent of the slot T, and is fixed to and moves the 
shaft K by the pin R. 
2171. Brick anp TaBies, F. Hovrelett 
and W. H. Venables.—Dated 27th May, 1880. 6d. 
This relates to means for actuating the table. L is 
the lever handle by which the movement is given to the 
tabie for cutting the bricks and fc it back after- 
wards. The workman can work the handle to cut the 
bricks without moving from the front of the table, 


(2170) 


where he has to be to separate the clay, with the single 
wire at H, also to slide the block on to the table, and 
then after the bricks are cut and the table has been 
brought back to slide the bricks off the receiving sur- 
face on to the barrow. 


21°75. Arr Pumps, J. Miller.—Dated 28th May, 1880. 
6d. 


The drawing shows a sectional elevation of the 
pumping cylinder. A is the cylinder, B the wind 
chest, C the air chamber, D the outlet e, E the 
piston, F the piston rod; B! and B? are the inlet 
valves, and D! and, D2 the outlet or exhaust valves. 
When the piston E travels upwards the air in the 
cylinder above the piston is driven out through the 
valve D2 into the outlet , and the air in the 


B! on the down stroke; this air is ex 


led through 
the valve D!, and the upper part of 


cylinder is 


in filled through the valve B?, which also commu- 
niontes with the air chamber. 
21'7'7. Macuinery ror Sawinc Woop, J. and 
Pickles.— Dated 28th May, 1880. . 
This consists in having the table or top F loose and 
capable of sliding in suitable bearings, so that when 
the size or diameter of the saw or saws A is changed 


the feed rollers D and fence E, which are connected 
to the sliding table F, always maintain the same rela- 
tive position to the saw or saws. The table or top is 
caused to move backward and forward by means of a 
yl rack, and pinion, or other mechanical equiva- 
ent. 
2180. AsceRTAINING THE EFFECTIVE PRESSURE OF 
Screw G. W. Cabjolsky.—Dated 28th 
rig, 7: prose aide view of the 
, l re mts a side view of the cating appa- 
ratus, and Fig. 2 a section through the hydraulic 
cylinder. A is a plummer block containing an annular 
bearing and fitted with longitudinal flanges B and 
rests on the bed-plate C, on which it will be free to 
move a short distance in afore and aft direction as 
soon as the wedges D, that can be tightened by the 
screws E, are removed. Wrought iron bars F keep the 
plummer block from rising on its bed-plate. The fore- 
and-aft motion of the screw shaft and thrust block is. 


limited by the projections G on the bed-plate, against 
which the flanges B press when the apparatus is not in 
use, and thus transmit the pressure immediately to 
the ship in the ordinary way. The ends of the flanges 
B press against the pistons of the hydraulic cylinders 
H which are secured by four screw bolts to abutments 
formed on the bed-plate. One of the two cylinders 
is fitted with an indicator. 


2187. Looms, T. Quarmby.—Dated 29th May, 1880.— 
(Not proceeded with.) 2d. 

This ican, First, to apparatus used in corjunction 
with the pattern links of change shuttle box looms ; 
Secondly, to improved apparatus for holding down and 
steadying the box lever when depressed by the tappet. 


2188. Printixnc Lace Fasrics, F. Carey.— 
Dated 29th May, 1880. 6d. 

This relates to improvements on patent No. 502 
A.D. 1880, in which curtains are made with bands of 
»lain cloths to receive printed patterns in colours ; and 
t consists in applying these patterns so that both sides 
of the curtain are alike. For this purpose, two corre- 
sponding printing blocks A are employed, and are fitted 
adjustably to sliding platens, in which are mounted 


shafts C, each carrying two uae of cams, one serving 
to withdraw the platens from the fabric, and the 
other to move them into action. The blocks are inked 
or coloured from the pads D, — by rollers E, ana 
moving in guides, being actuated by a cam on shaft F. 
A sliding clutch is provided to throw the driving 
pulley to the shaft G. 


2191. Fasrentnc ror Metat Boxes, Cases, &c., A. 
Montoriol and P, P. Tarride.—Dated 29th May, 
1880.—(Not proceeded with.) 

The boxes are made so as to be opened by pulling 
outwards by means of a finger through a loop 
or ring of iron wire, a plate which at the time of 
manufacturing the box has been cut out, then re- 
placed and soldered either by immersion in a bath of 
tin or by means of the soldering iron. 

2196. Looms, J. H. Johnson.—Dated 29th May, 1880.— 
(A communication.)}—(Not proceeded with.) 2d. 

This consists in arran, a series of tappets or 
cams fixed upon a shaft for the purpose of actuating 
in an manner three, four, or five treadles 
only, with a view to simplifying the m 
219'7. Mow1nc anp Reapina Macutnes, A. C. Bam- 

lett.—Dated 29th May, 1880.—(Not proceeded with.) 


2d. 
In order to enable the driver of a m 


owing machine 
more readily to elevate the points of the cutters, the 


bracket that carries the ting lever is pivotted’ 
and which lever has formed on it a projection, pres- 
sure on which, by the driver's foot, elevates the points 
of the cutters. 
2194. Two-wHer, Carriaces, &., H. Duddy.— 
Dated 29th May, 1880. 6d. 

consists partly in mounting each wheel on a 

short separate axle carried in bearings by two springs, 


one —_~ bap mg on the inside of the wheel, 

and the other outside. On the back and front ends of 

the springs are mounted and secured the cross-trees, 
which carry the shafts and body of the carriage or 
other conveyance. 

2199. ‘“‘Harpeninc” FELTED OR OTHBR Fasrics, 
B.and T. B. Rhodes, and H. W. and J. H. White- 
head.—Dated 29th May, 1880. 6d. 

The hardening rollers are made of a composition 
having a rough or gritty surface, such as stone, or 
mixtures of various kinds of stone or cement, asphalte, 
concrete, or emery; or if made of metal, their peri- 


pheries are formed with Y screw threads or grooves, 
t ted by longitudi grooves, so as to give the 
required roughness of surface. The drawing shows 
the manner of mounting and driving these ro F. 
2200. Horsesuors, 0. Lampe.—Dated 29th May, 1880. 
4d. 


The main shoe consists of a flat iron shoe-piece A of 
common construct.on, which may be fastened to the 
hoof by nails or otherwise, and which may be furnished 
with clips or tongues B in front and at the sides of the 
shoe. In the bottom plane of this shoe are constructed 
three parallel “shaped grooves C, of which one 


is placed at the front end, and of the other two, one at 
each hinder end of the shoe. These grooves are pre- 
pared for the reception of toe-pieces and caulks, which 


are furnished with correspon: dovetail projections, 
and are sli into the ves sideways, and are 
kept in position by flat sp 


2201. Boats AND APPARATUS FOR THE CULTIVATION, 
PRESERVATION, AND CONVEYANCE OF OysTERS, &c., 
W. R. Lake.—Dated 29th May, 1880.—(A communi- 
cation.) 8d. 

This consists of a floating vivarium with metallic 
cases made of iron, in sections, so as to be capable of 
being taken to pieces, and serving to collect spat or 
spawn, rear oysters, and other shell fish, and trans- 
port them when alive along the sea coast, while pro- 


tecting them from crabs and the like. The interior of 
the vivarium is formed with partitions A and break- 
water partitions B, angle iron uprights connected with 
the tions by cross pieces. Openings are formed 
at the bow and others at the stern, communicating 
with the inner compartments, and fitted with sluices 
Around the vivarium are compartments. Metallic 
cases are placed in the different com: ents of the 
vivarium, such cases being detachable, and they are 
covered with wire gauze. 


2208. Warer-cLosets, W. R. Lake.—Dated 29th May, 
1880.—(A communication.) 6d. 

This apparatus consists of a pan or basin A arranged 
under a cast iron plate B forming the seat, which 
instead of descending vertically, works upon hinges, 
and has at its front end two pins or projections which 


rest upon rods jointed to pivotted levers, which levers 

being in one piece, with be pore od extending arms, 

operate the traps by means of toothed blocks or sectors, 

gearing with ms fixed upon the axes of the valves 

or traps. 

2209. Srinnine, Twistinc, DouBLING, AND WINDING 
Wi . Whitley.—Dated 81st May, 1880.— 

(Not proceeded with.) 2d. 

ving a screw or worm on 


indle, ti ven thereto b: 
le, rotary motion being gi y 


2206. CLosinc THE Moutas or Baas, L. Planche.— 

ip per e of the bag, an: 

on one side B slotted in the and 


it 


attached by its ends only. The strip A is passed under 

B, and its end folded upwards and passed through 

the slot in B. 

2208. Atarm Apparatus, J. McNeice.—Dated 31st 
May, 1880. 6d. 

A is a spherical chamber; B is a stop cock with a 
screw nozzle C, on which a condensing pump of 
ordinary construction may be screwed to allow of fill- 
ing the chamber A with compressed air; D isa 
snap catch for keeping the stop cock B closed; 


an ordinary clock s and alarum - 
mechanism operates the er of the bell. Toa 
ring on a coil spring a cord is attached, which has been 
rendered inflammable. The cord is extended through 
the ge and with cords or guys, as may 
required. snap catch is also connected to the 
ring by means of a slack cord. A regulator and snail 
wheel are provided to allow the cock to open gradually 
as the air in the chamber decreases. 
2210. Screw Git Boxes, 7. Whitley.—Dated 31st 
May, 1880. 6d. 
This consists in employing three or four sets of 


or more barrels, ie threads of 


fallers, each set ha’ a different number of pins 
fixed in them. E, F, G, and H are the bottom screws, 


‘ B 
° 4. 


motion being communicated to the screws and fallers 
by gear wheels. The speed of each pair of screws can 
be regulated independently of the other pair, and by 
change wheels the speeds of both pairs of screws can 
be ted when required, according to the wool or 
other fibre under operation. Between the feed rollers 
R and delivery rollers § the wool is subjected to five 
different drafts. 


2212. Stock ror RAILWays AND TRAMWAYS, 
F. C. Glaser.—Dated 31st May, 1880.—(A communi- 
cation.)—(Not proceeded with.) 4d. 

The brasses of the end axle boxes are on one side of 
the vehicle, capable of turning on a vertical axis, while 
those on the other side are capable both of turning on 
a vertical axis, and of shifting toa certain extent in the 
direction of the length of the carriage. To enable this 
to be done, the brasses of such axle boxes do not rest 
directly on the cast iron boxes, but on wrought iron 
transverse slides, passing through the two sides 
thereof, which slides are connected together by guide 
rods and double-ended levers, in such manner that the 
brasses of the two end axles can only shift simul- 
taneously, andin a 
central transverse axis of the vehicle. 


2218. ComprmaBLe GaRMENTs, G. W. Von Nawrocki. 
—Dated 31st May, 1880.—(A communication.) 6d. 

This refers to a combined fur collar or collaret and 
bag muff, and consists a a mode of separat- 
ing the collar from the muff, so that either may 
be used separately as desired. 

2214. OF ANTHRACENE, C. M. Warren.— 
Dated 31st May, 1880. 4d. 

This consists in the process of obtaining anthracene 
by the distillation of a mixture of coal tar or coal tar 
pitch 4 petroleum residuum or other equivalent 
materi 


2215. Jorsts ror Seats TaBLEs, N. 
Descourtils.—Dated 31st May, 1880.—(Not proceeded 
with.) 2d. 

A piece of wood having its ends of the shape of an 
inverted triangle serves at the same time to stop the 
half of the lower feet or supports and of the upper 
ones. Right angle plates are fixed upon its ends and 
serve to secure the supports. 


2216. Brack Printers’ Ink, C. Kesseler.—Dated 31st 
May, 1880.—(A communication.) 4d. 

This co in preparing from pitch or asphalte, 
fatty-acid, violet aniline, resinous, oily fat and heavy 
oil of tar (so-called oil of anthracene), which will be 
coloured black by boiling and adding at least 10 per 
cent. of chloride of copper, a printing ink also appli- 
cable as etching varni 
2218. Locomotive Enernes, J. H. Johnson.—Dated 

8lst May, 1880.—(A communication.)—(Not pro- 
ceeded with.) 2d. 

This relates to that class of locomotive engines in 
which one pair only of driving wheels is used, and 
consists in a means of enabling the engineer to readily 
increase the weight upon the said driving wheels, so 
that they may have the proper adhesion for starting 
the engine and train, and after they are in motion, to 
transfer part of the weight to the trailing wheels, 
= the place of the usual second pair of driving 
w 


2219. Pittow anv Bep Drviner, J. F. C. Farquhar.— 
Dated 31st May, 1880. 6d. 

the combination with the head of a 

of a readily detachable or movablearm which 


etrical manner relative to the: 
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| 
Thi ists in the sulphurous acid gas for : 
nate of soda or potash, and for the reduction of tri- ms 
sodic (or tri-potassic) phosphate into hydro-disodic (or 
hydro-dipotassic) phosphate and sodic sulphite. 
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— allers and six or eight top screws, —e in two 
each being of 
(2143) moe 4 different pitch to the other, by which means 
of a draught is obtained between each set of fallers. 
at | The first two top screws A and B are formed 
« - : in one barrel, and the succeeding two screws C and D 
| aS = a # ‘i BZ : E 4 Fic. 2 are formed in another barrel. Each screw has a set of 
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‘ chamber C, which is connec’ by pipes or othe e e 8 
to that part of the building or ship which requires means 
ventilation, is drawn into the cylinder through valve | at present employed are dispensed with. ; 
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patete out from it, so as to extend over the pillow or 

ter and form a vertical partition to divide it into 

two compartments. 

2221. Fitiinc AERATED WATER AND OTHER SIMILAR 
Liquips into Bort es, &., Foote.—Dated lst June, 
1880. 

The treadle balance weight is abolished and in its 
place a nut A is put on the end of rod B, and between it 
and the stationary bearing a spring C is introduced. As 
the tube D, for taking air from the bottles, is liable to 
bend and to break the bottles by coming against their 


bottoms, it is made of large diameter and within it is 
a rod E projecting up from valve F, the rod and valve 
being kept up by an adjustable spring G, but as the 
rod strikes the bottom of the bottle it is pressed down, 
thus opening the valve. A vertical pump is used its 
plunger being attached to the rack by a pin. 

2222. ror Burnie Bricks, &c., J. P. Cramp. 

—Dated lst June, 1880. 6d. 

Ais the body of the kiln, B and C being its front 
and back, provided with openings or doorways. 
Beneath the floor are arra two fireplaces, trans- 
verse 7 G being e through the door in the 
body of the kiln. In the arched roof H openings are 


also made at I, communicating through the passages 

K with the longitudinal fiue or chamber L ; an open- 

ing at the top of which communicates at M with the 

transverse flue or chamber N, which is in similar 

eommunication with all the other kilns in the set. 

2224. Vevocirepes, H. J. Haddan.—Dated 1st June, 
1880.—(4 communication.) 6d. 

The drawing shows a plan of an arrangement 
whereby, when the guide wheel C is turned by means 
of the handles F on frame E, the one of the wheels 
L, on the inner side of the curve, in which it is desired 
to turn, is automatically disengaged from the crank 


shaft K, so as to facilitate turning round. For this 
pu , the rods N, attached to frame E, are fitted 
with forks which move clutches into or out of gear 
with similar clutches on the hubs of the wheels L. 
2225. Packinc ror Steam Joints, &c., J. Kirkman. 
—Dated lst June, 1880. 6d. 

This consists in building asbestos millboard or other 
forms of asbestos into a tube and cutting it into slices 
or annular discs of the right thickness. 


22277. Puriryinc SewaGe, P. Spence.—Dated 1st June, 
1880. 4d. 


The sewage or effluent water, as it comes from the 
tanks where lime has been used for its clarification, 
is run into other tanks along with a solution of 
sulphate, or other salt of alumina, or alumina and 
iron. 


2228. Manxvracrvureor WICKs FOR LAMPs oR STOVEs, 
C. Quitmann.—Dated 1st June, 1880.—(A commu- 
nication.)—{ Not proceeded with.) 2. 

This consists in combining with the wick a series of 
fine metallic wires or 


2229. IMPROVEMENTS IN THE CONSTRUCTION OF 
APPARATUS FOR LicHTING Gas, Charles Leigh Clarke 
and John Leigh.—Dated 1st June, 1880. 6d. 

This consists of a small portable battery as shown, 
the zinc being outside and the carbon inside the porous 


cell. A small condenser underneath the battery has its 
terminals connected to wires by means «f which a 


spark can be obtained when required. B B is the zinc, 
D the carbon. 


2230. Looms, J. H. Brierley.—Dated 1st June, 1880. 
6d. 


At 1 is a bevel wheel on crank shaft of loom ; 2 is an 
upright shaft having worm 3 gearing with wheel 4. 

e latter operates lever 5 as the wheel 4 revolves its 
axis, on which lever 5 causes the latter to revolve, and 
during part of its revolution raise the lever 6. When 
the friction pulley 8 is past the lever 6, the latter falls, 
and by means of a weight and pawl or catch gives 


motion to catch wheels and gear wheels operating the | 


[2230] 


/ 


shaft 18, on which are the discs 14. The friction 
uilleys 15 act upon the cranked lever 16; the latter, 

a means of links 17 which are connected with pin 18, 

removes the fulcrum 18, drawing heald rods 19 and 

jacks 20 operating the heald staves 21, thus alternately 

dividing and bringing together the warp’s threads. 

2231. Git Boxes, G. and W. H. Ingham.—Dated 1st 

June, 1880. 4d. 


revolve as often as 
tappets being so shaped that the faller is received as 


soon as it leaves the upper worm or screw upon 
the beak of the tappet, and is, by the half revolution 
of the latter, quietly lowered to its position without 
shock. 
Metatiic Betts For Drivinc MACHINERY, 
J. H. A. Bleckmonn.—Dated lst June, 1880.—(A com- 
munication.) 6d. 


A band or strip of hardened steel is used as the belt, | 


and the surface of the pulley is turned cylindrical, the 


surface of one or both being coated with a varnish | 


consisting of shellac dissolved in turpentine. The 


ends of the band are joined by means of fasteners, of 
which one form is shown in the drawing. It consists 
of a metallic plate C somewhat bent in the centre, and 
its ends curved back so as to form a double hook and 
leave an intermediate space, into which the ends of 
the band are introduced and bent over. D are wedges 
which are forced into the space so as to secure the ends 
of the band, and they may be kept in position by set 
screws E. 

2233. Liveat Measvres, L. Appleton.—Dated 1st 

June, 1880. 6d. 

This relates to the system or mode of dividing or 
marking rules, tapes, &c., whether straight or curved. 
2234. Compinc Macuines, E. de Pass.—Dated Ist 

June, 1880.—{A communication.) 0d. 

The first Fig. shows a longitudinal section of the 
feed-nipper or head-nipper. This manner of con- 
structing the head-nipper is characteri by a rib 
extending above the closing plane of the nipper by 
the lugs A or other analogous arrangement permitting 
the direct attachment to the heads of the nipper H— 
traversed by the opening rod—of the cross-bar B 
furnished with lugs receiving saddle pieces, which at 


suitable intermediate ts ‘receive the pressure 
acting upon the bars E. The second Fig. is a side view 
showing the movement of the comb-holder. The move- 
ment of | the excentric frame carrying the comb-holder is 
characterised by the oe of an under pressure, 
which may be applied in any suitable manner, acting 

to instantly raise the frame N. 

2235. APPARATUS FOR COMMUNICATING BETWEEN 
PASSENGERS AND SERVANTS IN Rartway TRAINS, E. 
and A. E. Gilbert.—Dated st June, 1880.—(Not 
proceeded with.) 4d. 

This consists essentially in using the power of the 
pneumatic pressure or vacuum which actuates the 
continuous brakes of a railway train to apply those 
brakes, and simultaneously cause the display of a 
semaphore or other visible signal to the guard or 
driver, by the simple action of any nger pulling 
a cord, or pushing or pulling a handle or lever, in the 
carriage or compartment to admit the air to or allow 
it to escape from the pneumatic tubes of the brake. 
2236. Execrric Lamps, &c., 8. Cohné.—Dated lst 

June, 1880.—(Not proceeded with.) 2d. 

A cylinder is filled with water or other fluid, in 
which is submerged a movable vessel, erably of a 
globular form, and made of metal. vessel sup- 
ports two double racks, affixed to atop and bottom 


cross-bar, forming a __parallelogram-shaj frame, 
working pe by pinions, he candles 
are fixed in the cross- 80 as to be brought opposite 
to each other, point to point. The vessel . weighted 
if needed to regulate the approximation the 
candles, 

2237. ComBinep TRAVELLING Box AnD TABLE, G. 
R. Gwyn.—Dated lst June, 1880.—(Not proceeded 
with.) 2d. 

This relates to the construction and arrangement of 
a travelling box which can be converted into a table 
for use in bedrooms and other places where such con- 
venience is not provided. 

2240. Drivine AXLEs oF LocoMOTIVE VEHICLES, 
v. Apsey.— Dated 1st June, 1880. 6d. 

The drawing shows a plan of a four-wheeled bogie. 
Aare the running axles working in bearings in the 
horn plates which extend down from the turnin 
frame X which can turn on the under face of a fixed 
plate, from which brackets Y extend through slots in 
the turning frame. X to carry the driving shaft B 
driven from the engine. The brackets Y form stops to 


prevent the frame X turning too far in either direc- 
tion. On shaft Bare cranks Z connected by round 


| pins. The driving wheel C, which gears with wheels 
Ashaft A carrying tappets B and C is caused to | 
e faller must descend, the | 


on the running axles A, is fitted to revolve between 

cheeks bracketted down from the middle of the 

turning frame X, so that as the bogie is angled one 

way or the other, the wheel C is angled with it. In a 

rectangular slot in wheel C are slide blocks, which can 

move radially towards or away from the centre of C. 

These blocks form bearings for balls, through the 

centres of which pass the crank pins. 

2241. Manvuracture or Sree: Castinas, J. Jaray.— 
Dated 1st June, 1880.—(A communication.) 4d. 

This ists in the facture of articles in steel 
without air holes, the process of which is characterised 
by the combined employment of two operations, viz., 
the casting of the articles in a rough form, and the 
stamping of the same in matrices, an operation which, 
by the compression of the metal, causes the disappear- 
ance of all the air holes which may have formed 
during the casting. 

2242. Exptosives, &., R. Punshon.—Dated 1st June, 
1880. 2¢. 

This explosive consists of asbestos or other suitable 
porous substance, nitric acid of the specific gravity of 
1°5, and picric acid. 

2248. Measvurinc Ruies, J. 7. Humphrey.—Dated 
lst June, 1880.—{Not proceeded with.) 2d. 

This relates to the construction of measuring rules 
in such manner as to form a combination of a 
measuring rule, protractor, bevel mitre, set square and 

square, 

2244. Manvuractcre or an Extract or Fisu, &c., 
W. Clark,—Dated lst June, 1880.—(A communica- 
tion.) 2d. 

This consists in the manufacture of an extract of 
fish, crustacea, and shell fish by boiling the flesh 
thereof in water, thus expressing therefrom the juices, 
then adding the latter to the liquor used for boiling, 
and finally boiling down or concentrating the liquor 
and juices, 


2245. Masn Macuines, J. H. Johnson.—Dated 
June, 1880.—(A communication.) 6d. 

B is a central vertical shaft which supports the 
mechanism for stirring or agitating the mash, and the 
lower end of which rests in a step bearing at the 
bottom of the tub. Rotary motion may be imparted 
to the said shaft by means of bevel gearing C or inany 
other desirable manner. D are horizontal shafts sup- 


ported at their inner ends in the shaft B, and sup- 
— at or near their outer ends by means of arms 

depending from a cross-bar F securely attached to 
and rctating with the upright shaft B. H represents 
a series of stirrers or agitators secured to the shafts D 
and rotated therewith for acting upon the mash. 


2246. Pumps, A. Graf.—Dated 2nd June, 1880.—( Not 
proceeded with.) 2d. 

A simple air pump for diving or other purposes is 
constructed with a vertical oscillating crlinder, by 
means of which one man is able to pump air enoug 
for two divers. 


224'7. Manvracture or Fext, W. Bywater.—Dated 2nd 
June, 1880. 8d. 

The batts and sheets to be operated _— are placed 
on a steam heated box B, and the top plate C rests on 
them and on the box, and is made to oscillate by 
levers and excentrics for a certain time until the 
material between them is felted. D is the drivin 
shaft of the self-acting motion; a clutch an 
wheels raise the table; a clutch and wheels lower 
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the table; Z the clutch and worm to traverse the 
batts; 8 T and W clutch levers and bars; and V a 
catch to hold the bar 8 and lever out of gear. A catch 
holds the bar T and levers out of gear. A catch holds 
the bar W and levers out of gear. E are shaft screws, 
nuts and balls to raise the top plate C; H are change 
wheels to give the required time for the hardening 
effect. 


2249. Paintin ENGRAVINGS, AND 
Prints on Cioru, B. de Dutkiewicz and A. EB. 
Decoujlé.— Dated 2nd June, 1880, 4d. 

The process is divided into four princi, parts : 
First, the reparation of the cloth ; mdly, photo- 
graphic painting; Thirdly, glueing or fixing the 

inted cloth on a sustaining or supporting cloth; 

‘ourthly, finishing or touching up of the painting. 


2250. Sream Sreerina Enarnes, C. W. King and A. 
Cliff.—Dated 2nd June, 1880. 8d. 

to one arrangement the three-cylinder 
engine A attached to a frame B, which con- 
structed in the form of adished disc. The main shaft 
C of the engine passes through a stuffing box in the 
centre of the frame B. Fixed on to the shaft C there 
is an excentric D, and round this excentric, and form- 
ing the strap thereof, there is a toothed spur-wheel E, 
having, say, seventy-six teeth. Outside the spur- 
wheel E is a dished disc or wheel F, with internil 
teeth, into which gear the teeth of the spur-wheel E. 
The dished disc or wheel F has, say, eighty teeth, and 
is attached to and forms part of the barrel G, which 
carries the steering rope or chain leading to the tiller 


8 
F 
Al 
AG 
AL» 
SES 
8 


or helm. The barrel G, with its disc or wheel F, is 
mounted loosely on the engine shaft C, between the 
dished frame B and the standard bearing H. The 
dished frame B is poet with a guide into which 
takes a pin on the toothed wheel E. The move- 
ment of the internal spur-wheel E, caused by the 
rotation of the excentric D by the engine shaft, 
causes the toothed disc or wheel F, in connection with 
the chain barrel G, to rotate at a speed of one to 
twenty of the engine A. 


2251. Vessers, A. Fildes.—Dated 2nd 
June, 1880. 4d. 

The two single cylinders A and B are arranged side 
by side, each coupled to and driving its own propeller 
shaft C and D by cranks F and G set at right angles to 
each other. An additional crank H and I on each 
shaft, the one on shaft C being at right angles to the 


corresponding steam crank, and the one on shaft D 
— nearly in a line with its corresponding steam 
crank. Between the two shafts is mounted a beam K 
turning on a central fulcrum, and each end connected 
by 2 link M with one of the auxiliary cranks H and 1. 
Thus when one cylinder is at the full stroke the other 
is always at half stroke. 
2252. Improvements Execrric Lamps, G. G. 
André and E, Easton,— Dated 2nd June, 1880. 6d. 
This is an iraprovement of M. André’s incandescent 
lamp. A is a plate upon which is the lamp cover, 
A? is also secured on to A. C and Cl are arms, 
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C! making contact with negative electrode C? through 

spring L® and coil X, to terminal. D1 shows carbon 

holder in cylinder Gl. The carbon is actuated by a 

cord over a pulley and regulated by a brake. 

2253. Manuracture oF INLAID ARTICLES, G. Hirst. — 
Dated Ind June, 1880. 4d. 

This consists in the employment and application of 
a slab, plate, or tablet, or a number of slabs, plates, or 
tablets of jet, combined with a suitably coloured 
plastic materia 


2254. Mecnayism For AND RESTARTING 
Venicies, &c., J. C. Mewburn.—Dated 2nd June, 
1880.—(A communication.)—(Not proceeded with) 
2d. 

This ists in hanism by which the winding 
up and unwinding of a spring are effected, so that the 
power stored up » arte the stopping of the vehicle or 
machine is restored to the axle or shaft upon restarting. 
The result is chiefly attained by means of toothed 
sleeves or collars, which constitute internal mechanism 
for putting the parts into and out of gear. 


2255. Apparatus FoR MANUFACTURING ILLUMINATING 
Gas, W. T. Sugg.—Dated 2nd June, 1880. 6d. 

The poor coal gas after purification or before any 
deposit of the naphthaline takes place, is caused to 
over the surface of a liquid hydrocarbon, and when 
the vapour and are combined, and subject them to 
a high temperature which will convert the mixture 
into a permanent highly illuminating gas. This 
apparatus consists mainly of two closed vessels A B, 
set one above the other, and connected together by a 
central pipe C. This pipe is carried to near the bottom 
of the lower vessel B, and rises to about the middle cf 
the vessel A, and is covered with a rose head. The 
vessel A is partly surrounded by a wrought iron skin 
forming a water jacket to the vessel A. The vessel B, and 
also the lower portion of the vessel A, are surrounded Ly 
a fire brick flue D, which is divided by dampers above 
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the top of the vessel B for the purpose of ensuring the 
heating of the two vessels A and B by the flue D at 
greatly differing temperatures. The flue D is con- 
nected at the bottom with a heat generator, which 


may be a Bunsen burner, and the top of the flue is 

ted with a chi y «4 passage for conduct- 
ing off the gases of combustion. G is the gas supply 
pipe. 


2256. ComprnatTion oF MATERIALS FoR PRopuUCING 
Non-FapinG Sans, J. Budd.—Dated 2nd June, 
1880,—(Not proceeded with.) 2d. 

A shell or “ dish” of glans is first produced which is 
scored during the moulding. The devices are then 
transferred on to the skin or paper which is placed 
upon the inner surface of the shell or dish. Boiling 
engraver's wax, hardened by spirits of wine, is next 
poured on to the skin. Fine powdered flint or sand is 
then put on to the wax at a red heat, and forms a 
rough surface to receive a layer of plaster of Paris or 
Portland cement. 


2257. PREVENTING ALTERATIONS IN CHEQUES, &c., S. 
Simmons, — Dated 2nd June, 1880.—(Not proceeded 
with.) 2d. 
is ists in bossing, and it may be also 

slightly perforating with numerous points or short 

lines that portion of a cheque upon which the sum 
for which the cheque is drawn has been written. 

2258. Inoninc Woven Faprics, A, B. Furlong.— 
Dated 2nd June, 1880, 6d. 

The ironing table D is heated either by steam or by 

a gas stove beneath, and its top surface is curved, so as 
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to allow the smoothing iron to pass over the fabric 
thereon. The iron is secured ye 
suspended from above the table, and made adjust- 
able means of a screw F, the uisite pressure 
being ught to bear on the fabric by means of an 
adjustable spring L. 
2259. MaNnurFAcTURE oF ALKALIES, C. Wigg.—Dated 
8rd June, 1880. 6d. 
The drawing shows a sectional elevation of the 
furnace, in which A is the fire grate and fuel chamber 
laced much lower, as regards the revolving furnace 
, than has been heretofore the practice; C are fuel 
feed openings ; D air chamber or jacket surrounding 
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the firegrate and fuel chamber; E openings for the 
supply of air to the chamber D; F openings from the 
pets Be D to the combustion space J; G doors for 
regulating the inflow of air to the fireplace. Part of 
the air passing through the chamber D and opening 
F mixes with the burning and unburnt from the 
fuel chamber A to the interior of the revolving 
furnace B. 

2260. Manuracture or Gas, W. W. Monk.—Dated 

8rd June, 1880. 6d. 

The hydraulic main is formed so as to throw all the 
heavy tar to the point to be drawn off, and the main 
from the retort bench is so supported by crutches that 
its front overhangs the bench sufficiently toadmit of 
the ascension pipe passing through and extending a 
considerable distance above it. Fixed to the top of 
the hydraulic main is a pipe that surrounds the ascen- 
sion pipe, and of such diameter as to form a space for 
the passage of gas. The top of the ascension pipe is 
open, but the surrounding pipe is closed at top by 
a bonnet, while its lower end descends into the 
hydraulic main low enough to permit of it being 
sealed by the liquid therein. A separate hydraulic 
main is provided for each bench of retorts, and from 


each retort there rises an ascension pipe passing 
through the main and envelo by a surrounding 
ipe. Attached to the wall in front of the retort 
2. a is a syphon-box capable of containing liquid, 
and of being adjusted to an = by screw and 
bevel gear. Extending rom the hydraulic main tothe 
syphon-box is a pipe with two descending legs, one 
entering the hydraulic main, and the other enterin, 
the syphon-box, thus forming a syphon. Eac 
hpdeenlie main has a pipe to convey away the gas, tar, 
and liquor to a conducting main. In the drawings, 
Fig. 1 shows a front elevation of a bench of retorts 
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with ascensions, hydraulic main, and the dip seal 
regulator ; and Fig. 2 shows the details of the ascen- 
sion, hydraulic, and dip pipe arrangement. A is the 
retort bench, B the ascension pipes, C the hydraulic 
main, D the surrounding pipes, and E the syphon pipe 
leading from the hydraulic main to the seal regulating 
tank F, supported and adjusted by a screwed shaft, 
fitted with bevel gearing. Q is the pipe to convey 
away the gas, tar and liquor. 
2262. Surerp Fencina, &c., J. Sainty.—Dated 3rd 
June, 1880.—(Not proceeded with.) 2d. 
This consists in the main of a combination of wood, 
iron, and steel, or solely of iron and steel. 


2263. Manuracture or Woopen GuttTers, TRovans, 
&c., G. Baumber and A, Logan.—Dated 3rd June, 
1880.—{Not proceeded with.) 2d. 

This relates to the construction of a machine or 
apparatus for cutting or forming hollow or concave 
gutters, troughs, or spouts, from rectangular lengths 
of timber by cutting or sawing out a solid core of 
a semi-cylindrical form, so that no part of the timber 
prs the sawdust and the very small chips or 
shavings will be wasted. 


WerIcHinc, MeEasuRING, RECORDING, AND 
DELIVERING Quantities oF Liquip, M. Graham.— 
Dated 3rd June, 1880. 6d. 

The apparatus is made with a hollow cast iron base 
9, above which there is a rocking-box 10 made with 
two compartments 11, 12, separated by a transverse 
partition 15 at the middle of the box. In the middle 
of the partition there is formed a track or passage 16, 


up through which the supply pipe 17 passes. At the 
extreme ends of the bottoms of the compartments 
11, 12 thereare valves 19, 20 opening inwards, and when 
one compartment—1l1 for example—is filled suffi- 
ciently to overbalance, that end of the box 10 in 
descending brings its valve 19 into contact with a 
stationary projection on the receiving cistern or 
hollow base 9 below, and causes the valve to open so 
as to discharge the contents of that compartment into 
the cistern below. 


2265. Ixcreasine THE ILLUMINATING PowER OF Gas 
M. Williams.—Dated 3rd June, 1880. 6d. 

A Fong of metal wire B, preferably platinum, is 
fitted to the burner A over the a through 
which the gas escapes, and parallel with the flame at 
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such a height that it is at the centre of the lower part 

of the gas flame, and out of and below the luminous 

zone of it. The flame is thereby separated into two 

parts, which curve round the w and re-unite 

above it. 

2266. Knives anp Forks, W. E. Darwin.—Dated 
3rd June, 1880. 6d. 

This consists chiefly in forming the metallic handle, 
ora portion of the metallic handle, in combination 
with the bolster, in two parts or halves, which are 
afterwards joined together in the usual way, and 
secured to the blade by soldering or similar means. 


2268. Ficurep WoveEN Goons, J. Kippax.—Dated 3rd 
June, 1880. 6d. 

In the weaving of counterpanes, quilts, &., and 
particularly to such as are woven with two or more 
colours in addition to the white or coloured ground, 
the coloured warps in some parts of the design float 
together over the same spaces, and by mixing do not 
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roduce the effect desired. To obviate this, at intervals 

n the weaving, picks are put in, which tie down the 

warps not desired to appear on the surface. In the 

drawing A is a blue yarn and B a red yarn, while C 

represent the ordinary ground picks, and D the tying 

down picks. 

22'70. SeLF-cLosina Sroprers oR SyYPHONS FOR 
Borries CONTAINING AERATED Liquips, F. Wirth. 
Dated 8rd June, 1880.—{A communication.)—(Not 
proceeded with.) 2d, 

This consists partly in making and arranging the 
parts in’ such a manner that the liquid comes in con- 


2269. Macuivery ror Cutrinc Timper, W. R. Lake. 
—Dated 3rd June, 1880.—(A communication.) 6d. 


This comprises a series of cutters B arranged and 


adapted to cut through a log lengthwise thereof and 
parallel with the grain, each cutter operating on the 
of a carpenter's plough, and cutting a shaving 
e entire length of the log, 


series of cutters being 


When the bobbin is taken off the spindle, a portion of 
the yarn is allowed to unwind itself and coil round 
the spindle. The empty bobbin is then dropped on to 
the spindle, and coutes the yarn between the washer 
and the bobbin, and holds it secure. In the drawing, 
A is the thread-board, C the bolster, D a rai 
E the footstep, and G the ring rail, all of ordinary con- 
struction, while B is the spindle, F the washer, H the 
bobbin, and I a bush which rests on the washer. 


22'75. Securine Stereotype Piates, E. D. Rogers.— 
Dated 4th June, 1880. 4d. 

The plate A is formed with vertical flanges B along 
its edges and the sides of the bed C having correspond- 
ing D into which the flanges fit. Thus by 


eo 
arranged in a descending scale, so that each cutter 
after the first will enter the log more 7 than the 
cutter [spans | it. Each cutter is made of a plate of 
steel and provided on its sides with diagonal grooves 
or channels C, and on its lower edge with inclined sur- 
faces D D and projections or heels E E. 
2271. ArtiriciaL ItLumination, J. J. W. Watson.— 
Dated 3rd June, 1880. 8d. 
The aim of the inventor is to increase the ligbt- 
ving powers of r d combustibles, by rendering 
the dark of the flame incandescent. To effect 
this he makes special arrangements of his burners, and 
introduces within the limits of the flame the elec- 
trodes of an electric generator. He desires the 
dissociation of the products of combustion, and uses 


a high temperature obtained by high electrical resist- 

ance. Metals such as platinum around graphite, 

asbestos, lime, &c., in various forms are used. Where 
the electric are proper is to be used with a flame, 

a lamp as shown in the Fig. is used. AA shows the 

gas i: the carbons hinged at Oare guided by L L 

on the one side, and the steatite or porce! disc C on 

the other. The motion of the carbons is obtained as 
shown. 

22772. IMPROVEMENTS IN OBTAINING, INCREASING, 
AND EMPLOYING ELECTRICAL CURRENTS, Thomas 
Slater.—Dated 3rd June, 1880. 6d. 

The machine devised has a modified Gramme ring, 
more completely encircled than in some _ other 
machines. A A are the fixed electro-magnets, — 
their like poles opposed and sey d by a strip B 
non-magnetic material. Each magnet surrounds one- 
half the circumference of the revolving armature C, 
and the poles are each brought to aline where opposed 
to the revolving armature. The form of the core of 
these magnets clearly shown in the drawings, the 
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of the revolving armature. These fixed magnets are 
supported by pillars D, or by = suitable means. 
The revolving armature C is in like manner composed 
of two similar electro magnets, with their like poles 
opposed and separated by a strip of non-magnetic 
material. The wire is wound on in the direction of 
the axis, as in the fixed magnets. On the ends of the 
ring are fixed two plates E, and these carry the shaft 
F for imparting rotary motion to the armature. The 
shaft F is supported in and carries a driving 
pulley. The author claims the form and construction 
of armature, and the form and construction of the 
fixed magnets. 


22°77. Sprxninc, Dovusiinc, AND TwIsTING 
Frames, 7. Guest and T. Brookes.—Dated 4th June, 


1880. 4d. 
A washer of india-rubber is fixed on the spindle 


tact only with hard india-rubber, or glass, or other 
material which is notaffected by the frequent contact of 


liquid, nor influences the latter by its contact. 


above the tube by a grooved collar, the washer being 


wire being wound thereon in the direction of the axis |- 


placing the plate by a vertical downward movement 
on the bed they will be locked up by the ordinary 
column rules or other furniture of sufficient height. 


22°76. Beps ror Invauips, J. A. Daniel and R. 
wey — Dated 4th June, 1880.—(Not proceeded 
with.) 2d. 

This relates to beds so constructed that the patient 

need not be removed from bed for sanitary 5 

sad ree by the insertion of sanitary v: into 
e bed. 


22°78. Burninc or Carcininc Lime, &c., J. W. and 
= T. Raynes and P. Evans.—Dated 4th June, 1880. 


The kiln A may be of the section shown, or it may 
be of rectangular or other section. It is divided by 
the wall or partition B having a tapered or rounded 
apex. This wall may be supported and strengthened 
by iron beams covered with brick, cement, or other 
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suitable non ducting subst: to protect the same 
from the action of the gas, and to relieve the strains 
from the central passage on the top. The wall or par- 
tition B is carried by an arch C, and divides the 
central portion of the kiln A into two passages, and 
diverts the material that is fed into the kiln through 
the top thereof into two streams. 


. Lamps, 7. Kennedy.—-Dated 4th June, 1880. 6d 

At the top of the reservoir C is a projection or flange 
A, at two opposite points of which are notches or de- 
‘ions. e burner D is of ordinary construction, 
t in place of the screw at the bottom there isa 
socket with one or two projections which pass into 
the notches D in flange A and below such flange, when 


it is partly turned so as to interlock with the flange. 
A aher of any suitable flexible material is intro- 
duced between the burner and the reservoir. The 
bottom of the reservoir may be connected to the foot 
or stand in a similar manner. 


2282. Reparninc BROKEN oR CRACKED SHAFTs, 
Beams, &c., W. P. Thompson.—Dated 5th June, 
1880.—(A communication.) 6d. 

This consists in the employment of an armature of 
soft metal wire drawn out and annealed so that it can 


follow on being Pps the modifications of form that 
can result from the accident. B and C are collars for 
imprisoning the fractured part. 


2283. Looms, &., R. Greenwood and W. H. Hayhust. 
—Dated 5th June, 1880.—(Not proceeded with.) 2d. 
This relates partly to a means of stopping the loom 
immediately upon the completion of any determined 
length of cloth or piece. 


2289. MacuIneRY FOR Dryinc, DISENTEGRATING 
ANIMAL AND VEGETABLE REFusE, M. Higgins.— 
Dated 5th June, cet a proceeded with.) 2d. 

This consists of an iron cylinder mounted horizontally 
on suitable supports anc. having a solid continuous 
revolving shaft working in stita le ings passing 

longitudinally through its evitire length, and a 

at either end for gearing purposes. Fitted to suc! 

shaft are one, two, or more agitators, each of which 

consists of a suitable number of fans provided with a 

series of arms of beaters fitted longitudinally in a 

frame, and having suitable interstices and spaces left 


rather larger in diameter than the inside of the bobbin. 


between them. 
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2286. Rotary Encrnes, H. Thibault and T. Hawkins. 
—Dated 5th June, 1880. 6d. 


slide in receptacles provided in the drum L, and which 
ons rest on spri N, which are for the purpose of 
olding the piston M in position to take steam, and at 
the same time to diminish the shock when the pistons 
M by the revolution of the drum Lare forced down b; 
contact with jthe case;R into the receptacles of sai 
drum L. Ss 
2288. Jormst ror &c., J. Rodbins.— 
Dated 5th June, 1880. 6d. 
One end of the pipe has a socket B, at the extreme 
inner end of which is a shoulder E, while one or more 
shoulders F are made inside the socket. Near the end 
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of the spigot shoulders D are formed, and the fillingin 
material is contained between the shoulder round 
the spigot and the shoulder inside the socket, while 
the end of the spigot abuts against the shoulder E at 
the extreme inner end of the socket. 


2304. Pans, Drawines, &c., By Puoro- 
Grapay, W. P. Thompson.—Dated 8th June, 1880.— 
(A communication.) 4d. 

This consists, First, in a gum ferric solution, giving 
directly proofs in indigo black shade upon a white 
mare | containing two salts of iron, tartaric, or other 
similar acid, and an insolubilising mat-vial, such as 
gum or gelatine; Secondly, the application of a 
developing solution, consisting of red or yellow 
prussiate of potash, or metallic solution, such as salts 
of silver, zinc, and the like, to a surface impregnated 
with salts of iron and other chemicals for the purpose 
of making a dark or blue black lined: or marked posi- 
tive direct from an original with photographically 
dark or opaque lined or marked negative. 


2308. Wasuixc Macurxe, A. J. Forbes.—Dated 8th 
June, 1880. 6d. 

A vessel A of U-shaped section contains a water- 
tight revolving drum C on a spindle which is free to 
move in a groove in each end of the tub. The drum 
has a flange at each end, and between them and above 
the drum is a smaller wooden roller D driven by a 


crank and revolving in contact with the drum, which, 
when the tub A is filled with water, is buoyed up 
against the roller D, and is thus driven byit. The 
clothes are placed within a washing cloth of open 
woven fabric which is wound round the drum. 


2332. Freeprxc Horses, &c., W. Grigiths.—Dated 9th 
June, 1880. .6d. 

This consists of a three, four, or more-sided struc- 
ture, each side or section comprising a f trough 
and rack complete, and being so divided or screened 
off from the other sides or sections as to prevent the 


animal that may be feeding thereat from seeing or 
being interfered with by another animal which may be 
feeding at another section of the structure. 


2376. Sprinos ror Rattway C+rriaces, &., J. H. 
Johnson.—Dated 11th June, 1880.—(A communica- 
tion.) 6d. 

Ais the top plate and B the bottom plate of the 
spring, and between the two plates are interposed the 


two spirals D D, which are arranged at reverse but 
otherwise similar angles in respect to a vertical line. 
The two plates are connected together by rods E in 
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such a manner as to admit of the u plate yielding 
under pressure to the extent a 


. REAPING AND Harvestinc Macuines, C. D. 
Abel.—Dated 12th June, 1880.—(A communication.) 
bed. 


6d. 

The machine is supported on one side by the driving 
wheel A, and on the other smaller wheels B. On 
the axle of A is a toothed wheel gearing with a 
pinion E, having a clutch. On the shaft of this 
pinion is a bevel wheel gearing with two pinions G 
and Gl, the former on an inclined shaft, which, by 
bevel gear, pulleys, and strap works the beating drum. 
By pinions E is worked from the same shaft the — 

of the travelling band H, and by gearing I is 
worked the hulling cylinder K. The pinion G! is on a 
horizontal shaft, having a crank to work the reaping 
blades S, which are fixed on a bar terminating in a 
piece having uprights between which the crank is 


engaged. The bar is guided by ears fixed on a bar 
from which guide fingers project. The reaping frame 
is suspended by chains, one at each end, led over 
pulleys R on a spindle, by turning which by a handle, 
and engaging it with notches T, the height of the 
reaping apparatus can be adjusted. The beating drum 
V has beater blades which strike off the heads of corn, 
which are then carried by the travelling bands H 
along the inclined bottom of the casing, and delivered 
to the casing of the hulling cylinder K. 


Burns, &c., £. and C. Showell and J. Empson.— 
Dated 22nd June, 1880. 6d. 

This relates to the combination with the bodies of 
rack pulleys having rack teeth on their backs, of a 
slide or pulley carrier consisting of a catch plate H 
having at its back a spring I, the top of the said plate 
H being furnished with a tooth or catch M for engaging 


with the rack teeth, and at its sides or vertical 

with bearing parts L L, for causing the slide or ley 
carrier to accurately fit and work smoothly in ‘the 
body of the rack pulley, the axis anys the pulley D, 
and thumb plate F being connected to the catch plate 
H, and the catch of the said po being engaged with 
and disengaged from the rack teeth. 


2731. Misinc Enoives, J. Richardson.—Dated 3rd 
July, 1880. 6d. 

The invention consists in making the foundation of 
wrought iron plates of such form and depth that they 
not only serve as base plate for the engine, but also as 
packing cases for its transport when desired, and so 
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that they take the place of the usual masonry or other 
foundation, and render the engine entirely self-con- 
tained and workable even when combined with wind- 
ing gear or driving es in addition to the usual 
parts of such engines. e drawing shows an end 
view of an engine with section through drum. 

3653. Apparatus FoR OBTAINING IMPRESSIONS FROM 
-  Supstances, H. A. Bonneville.—Dated 8th Septem- 
ber, 1880.—(A communication.)—{Complete.) 8d. 
This ists in combination with a pes. properly 
so-called, of a cup, bowl, or receptacle whatever, into 
which the tea or substance to be infused is put. The 

sides and bottom of this receptacle are perforated. 
2807. Recovery or Leap aND OTHER METALLIC 
SUBSTANCES FROM Furnace Fumes, E. A. Cowper 


and F. Sopwith.—Dated 8th July, 1880. 6d. 


The fumes are caused to pass very slowly through 


2536. Rack PULLEYs ror THE Corps oF WINDOW 


flues, so as to prevent any sco action taking 

, and so as to tly reduce the time required for 
the solid matter to A number of shelves F are 
placed inside the flue at small distances one above the 


nny 


other, so that the suspended matter in each layer of 
fumes has a very small height to fall. The fumes pass 
through a number of flues, each subdivided by shelves, 
thus causing a very slow movement of the current. 
$3012. Rotiinc Mitts For Wires, F, C. Glaser.— 
Dated 22nd July, 1880.—(A communication.) 8d. 
This consists, First, in the combination of two com- 
ete trains of rolls, which feed the wires automatically 
into each other, there being several groups of rolls 
to each set, all of which run horizontally ; Secondly, in 


\ 


© 2 


the peculiar mode of driving both trains of rolls by 
means of one driving shaft lying between them, and 
by means of toothed gearing so proportioned as to 
impart the necessary increasing speed to each succes- 
sive pair of rolls. The drawing is a cross section. 


3140. Gas Enorxes, H. H. Lake.—Dated 30th July 
1880.—{A communication.) 6d. 

A vacuum is produced in the rear of the piston after 
the explosion of the gaseous mixture, whereby atmo- 
spheric pressure can be utilised. The bottom of 
cylinder A has an extension to receive a shaft C serving 
asa trunnion, on which the cylinder oscillates. The 
rod of piston D is connected to and operates the crank 
shaft M, and at the top of the cylinder this rod is 


guided by the guide F which prevents straining of the 
rod. On the front of the cylinder is a slide valve to 
admit the explosive mixture, and it is worked by a 
cam L on the crank shaft. On top of the engine is 
placed a governor serving to regulate the introduction 
of the explosive mixture by opening or closing the 
gas supply valves. At the back of the cylinder 
exhaust chamber N which will be brought into action 
at the proper time by the oscillation of the cylinder. 


3984. Manuracrure or Horsesnoe Nats, &c., ¥. 
R. Lake.—Dated 1st October, 1880.—(A communica- 
tion.}—(Complete.) 6d. 

Fig. 1 represents a cross section of a plate which has 
been prepared by the ordinary hot rolling process, and 
which has at its several parts the proper thickness to 
permit horseshoe nails to be cut or punched therefrom 
with their heads at the edges of the plate and their 
points in the thinner, middle, or central part. Fig. 2 
represents a plan of a horseshoe nail plate of homo- 
geneous iron prepared by spotting as described in speci- 


(S984 


fication of patent dated 28th June, 1877, No. 2497, but 
having the spots which are placed in two rows alter- 
nately far enough apart to enable this invention to be 
carried into practice. In Fig. 3 D represents the 
finger which is forced up when the punch is depressed 
upon the plate and the punches are in use. This 
finger or bolt D is placed opposite the end of the second 
nai ph met and its points reach the bed die somewhat 
in advance of it, so that the said points may pass one 
upon each side of the strip of metal left by the ‘first 


from which strip the nails are cut 
y the second punch, and by meaus of their sloped or 


inner faces Ge the aide. 
wise, if sprung, and bring its centre op e point 
of the ma so that the point of the nail will be cut 
from the centre of the strip and spot Da og for the 
. Fig. 4is a front view of the with the 
ies, guides, and adjusting connections upon it. 
4115. Horsesnors, W. R. Lake.—Dated 9th October, 
1880.—(A communication.)—(Complete.) 4d. 
A is a horseshoe, in the u side of which is 
a dovetailed recess B, into which fits a removable 
jiece C. This piece, and also the other side or arm of 
The shoe, have nail holes. D are lugs at the heel of the 
shoe which fit loosely the space between the walls of 


the hoof when the shoe is first secured to the foot. A 
rtion of the shoe is cut hog: f from the toe on the 
ner edge at E so as to make it weakest at this 

and when force is applied between the lugs D to 5) 

this portion, the shoe will bend at E and not at any 

intermediate point, thus vg the binding of 

ths removable piece C. e piece C is first nailed to 
the hoof, and the shoe then passed over it and secured 
by tue other arm. 
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SoutH KENsINGTON MusrkuM. — CHRISTMAS 
WEEK.—Visitors during the week ending Jan. 1st, 
1881 :—On Tuesday, and Saturday, free, 
from 10 a.m. to 1 p-m., Museum, 27,835; mer- 
cantile marine, building materials, and other 
collections, 13,797. On Wednesday, y 
and Friday, free, from 10 a.m. till 10 p.m 
Museum, 5549; mercantile marine, building 
materials, and other collections, 5076. Total, 
52,257. Average of corresponding week in former 
ears, 39,597. Total from the opening of the 

useum, 19,610,141. ; 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—“ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. E 
has ay vane our breakfast tables with a Ph 
cately flavoured beverage which may save us 
many yo 4 doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ James Epps AND Co., 


Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use. 
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EXPERIMENTS ON THE INFLUENCE OF POSI- 
TION ON THE EFFICIENCY OF SCREW 
PROPELLERS. 

In the early part of last year Messrs, Yarrow and Co, 
tried some very interesting experiments with one of their 
first-class torpedo boats, with a view to test the practical 
value of placing the propeller under the bottom of the 
boat, as done by Messrs. Herieshof, and through the 
kindness of these gentlemen we are enabled to place the 
results before our readers. 

The boat was what is generally termed a first-class 
torpedo boat, being 86ft. in length by 11ft. beam, and 
during the trials had a displacement of about 32 tons, and 
the engines were capable of indicating a trifle over 
600-horse power. Boat A illustrates the position of the 
screw. After repeated trials, however, it was found that 
the s fell far short of what was expected by many 
who thought that owing to the dense water in which'the 


APPROXIMATE RULES FOR THE PENETRATION 
OF ARMOUR. 


Tue examination of the results of firing at armour- 
plates recently has caused a very simple rule-of-thumb to 
be perceived, which differs from ordinary rules of this kind 
in the fact that it admits of mathematical proof if two 
assumptions are made. The formula which we have before 
spoken of as the official one employed in the department 
of the Director of Artillery give very accurate results as 
long as comparatively thin plates were employed. It 
became apparent, however, when trials were made ona 
greatly increased scale that the results obtained by this 
ormula were much too large. By a curious coincidence 
this was not practically felt, because the thicker targets 
were constructed on the plate-upon-plate system, that is to 
say, the armour did not consist of one solid plate with 
backing behind it, but of three or four plates with layers of 
wood sandwiched between them. This class of armour 
can be penetrated with less force than solid plates consisting 
of the same thickness of metal—in the proportion of about 
9to 10. Thus it happened 
that results which were cal- 
culated on a system intended 
to apply to solid plate, 
answered fairly well for plate- 
upon-plate targets. hen, 


however, an experiment was 
made against solid plates of 
great thickness, the error be- 
came apparent. The rule-of- 
thumb we have spoken of 
ives results which are too 
e for thin plates, but are 
sufficiently correct to furnish a 


screw worked a better result would be obtained than when 
the screw is placed in its usual position at the stern. Such, 
however, was not the case, as our diagrams show. A 
series of consecutive experiments at different powers were 
made, and the curve A A on the diagram gives the result. 
In fact it was found that with the utmost power that could 
be developed the maximum speed did not exceed 184 
knots—a very bad result for a boat of this displacement 
and power. It was ultimately determined to place the 
screw at the stern in its usual position, which was done, as 
shown in boat B. 
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SPEED OF BOATIN KNOTS 


The alteration in the stern was not much, and in fact 
the form of the boat, with the exception of what is due to 
the dead wood and the plating round the stern tube, was 
the same, the cvrve of sectional areas being alike in both 
cases. There was unavoidably a little diflerence in area of 
wetted surface, which, however, would operate against the 
latter form. On trial it was found that the aiel thisined 
with the same machinery and under the same conditions 
was quite satisfactory; the second curve B B on the 
diagram showing what the results were. This curve 
represents the best set of consecutive experiments that 
were made, but the ultimate maximum mee on trial was 
21°5 knots. The above results most conclusively point to 
the importance of studying carefully the best position of 
— relatively to hull. It will be seen that at 1 

ots there was actually a difference of over 100 indica 
horse power between the two cases, and this, we think, 
may reasonably be mainly, if not entirely, attributed to 
differences in what the late Mr. Froude so clearly proved 
to exist—viz., the augmented resistance of the hull due to 
the ay sory We think our readers will agree with us as 
to the great interest attaching to these and any similar 
carefully tried experiments. 


rough estimate, and it is so 
simple that it can be applied 
almostinstantly to any case. It 
is as follows :—Each thousand 
feet striking velocity of a shot represents the penetration 
—— 1 calibre thick. That is to say, a 9in. shot, with 
1000ft. striking velocity, may penetrate about 9in.; one with 
1500ft. striking velocity, 134in., and so on. Penetration must 
here be taken to mean that some portion of the projectile 
gets through the entire plate. The results obtained, while by 
no means accurate, are too closely approximate to be the 
results of chance. The proof is as follows. Two assump- 
tions are made (1) that the resistance of an armour-plate 
increases with the square of its thickness ; (2) that the 
weights of all oe are proportioned to their calibre 
(that is W=cD*). The official formula on the first of 
these two assumptions becomes, when W = weight of 
shot, v=striking velocity, 2R=D or calibre, g=the 
force of gravity, penetration or 


b=4/ 
2g9x2@rRxe 


Collecting all the constants under the letter K we have : 


b= D3 vt 
b= of 
K 


Experience shows that the constant part of this expres- 
sion VK is about ;,'5z- In other words, that the penetra- 
tion in inches is equal to the calibre multiplied by the 
number of Riana feet striking velocity. e degree of 
approximation that is obtained by this rule may be seen 
by the following examples. 


may be made at any time, we think the rule-of-thumb 
above described will be found useful. 


HOT ICE. 

Tus is a day of surprises in the scientific world, and it really 
seems not improbable that we may before long hear of some 
scientific man accomplishing the feat of setting the Thames on 
fire. We point to the heading of this article, and shall proceed 
to describe how Dr. Carnelley, of the Firth College of Sheffield, 
has succeeded in producing ice of a very strongly heated kind. 

In September, last year, he published a short paper on the 
conditions necessary for the existence of matter in the liquid 
state, and on the existence of ice at high temperature. He had 
been led to inquire into the conditions attending the boiling- 
points of substances under low pressures, and arrived at the 
following conclusions respecting the conditions necessary for the 
existence of any substance in the liquid state. They are two in 
number, and are as follow :—(1) In order to convert a gas into 
a liquid, the temperature must be below a certain point—a point 
which Andrews has termed a critical temperature of the sub- 
stance—otherwise no amount of pressure is capable of liquefying 
the gas. And (2) in order to convert a solid into a liquid, the 
pressure must be above a certain point, which he proposes to call 
the critical pressure of the substance, otherwise no amount of 
heat will melt the substance. 

If now the second of the above conditions be true, it follows 
that if the necessary temperature be attained, the liquefaction of 
the substance depends solely on the superincumbent pressure ; so 
that if by any means we can keep the pressure on the substance 
below its critical pressure, no amount of heat will liquefy it, for 
in this case the solid substance passes directly into the state 
of gas, or, in other words, it sublimes without previous melting. 

Having come to this conclusion, it was easily foreseen that if 
these ideas were correct, it would be possible to have solid ice at 
temperatures far above the ordinary melting-point. After many 
unsuccessful attempts, he was so fortunate as to attain the most 
perfect success, and he obtained solid ice at temperatures so 
high, that it was impossible to touch it without burning one- 
self. This result has been obtained many times and with the 
greatest ease; and not only so, but on one occasion a small 
quantity of water was frozen in a glass vessel, which was so hot 
that it could not be touched by the hand without burning it. 
He had ice for considerable length of time at temperatures far 
above the ordinary boiling-point, and even then it only sublimed 
away without any previous melting. These results were obtained 
by maintaining the superincumbent pressure below 4°6 mm. of 
mercury, i.¢., the tension of aqueous vapour at the freezing-point 
of water. Other substances also exhibit these same phenomena, 
the most notable of which is mercury chloride, for which latter 
the pressure need only be reduced to about 420 mm.; on letting 
in the pressure the substance at once liquefies. 

Ata meeting of the Chemical Society held the week before 
last, Dr. Carnelley showed the experiments concerning the effect 
of pressure on the freezing-point, and explained the device 
which he had adopted in order to secure and maintain a vacuum, 
or diminished pressure in the case of ice. For the success of the 
experiment the tension must be below 5mm. The apparatus 
consists of a wide glass tube jin. in diameter, and about 5ft. to 
6ft. high. This is placed in a vertical position, and is connected 
at its upper end with a strong glass flask placed horizontally, 
and surrounded with a freezing mixture. The apparatus having 
been inverted and filled with mercury, the lower end of the tube 
is closed with the thumb and placed under the surface of a 
layer of mercury about 10in. deep. On withdrawing the thumb 
the mercury sinks in the tube to the barometric height, and a 
large Torricellian vacuum is obtained, which is surrounded, as far 
as the flask is concerned, with a freezing mixture. A small quan- 
tity of boiled water is now introduced, which rises to the top of 
the mercurial column, and surrounds the bulb of a thermometer 
suspended inside the tube. The water is then frozen, and the depth 
of the layer of mercury in which the tube stands reduced to about 
3in.; the mercury in consequence sinks in the tube and leaves a 
detached column of ice with the thermometer bulb in its centre. 
This column acts as a cork, shutting off the large vacuous space 
above from the small vacuum below. By carefully heating the 
tube the ice is melted round the circumference of the plug, and 


Armstrong new type 8in. gun. 


| Calculated result. 
Results actually obtained, 
of round | weight, tb. | | Thickness of plate in inches. | distance of point from 
face of plate. | yo | thumb. 
2 182°2 922 6 12‘5in. 5°88 7°38 
6 1123 Practically T 7°53 
7 1296 10 9°4in. 9°01 10°37 
10 a 1648 12 Practically T. 12°15 13°18 
ll on 1860 (12 + 2) l4in. 1414 14°88 
14 2101 165 20°95 16°28 16°81 
2212 165 16°75 17°56 17° 
35-ron GuN. 
16°2 
On June, 1872. 700 1300 18}, plate upon plate. Head through. o— —. 
38-Tron 
19°4 17°75 
October, 1876 . 812 1420 19}, plate upon plate. Through, except base. { ~ — 
21° 
August, 1877 .. 817 1410 16}; solid. Through. 19°3 17°6 
80-ton Gun. 
30°25 25°36 
May, 1877...... 1700 1585 82, plate upon plate, About 28, and bending. ba pa 


The correction in the calculated results for those rounds 
when the aap taka ay targets is fired at is made by 
dividing the estimate for solid armour by 9 and multiply- 
ing by 10. It will be seen that the rule-of-thumb gives 
results which are too small by about an inch in the small 
plates, while in the thick ones .it furnishes more correcct 
results than the official formula. Colonel Maitland, the 
Superintendent of the Gun Factories, has worked out a 
formula which gives really good results, jially in the 
case of thick plates. He has constru diagrams on 
which the results can be measured off on diagonal scales 
with a considerable degree of accuracy. We regret that it 
is very difficult to do justice to such diagrams by means of 
cuts, as the lines become indistinct unless rendered on a 
large scale, Colonel Maitland in his formula takes the 
resistance of the plate proportional to the square of its 
thickness, and he employs a term containing a correction 
such as would materially assist the rule-of-thumb. In 
fact, Colonel Maitland’s formula has evidently elements 
contained in it closely according with those on which the 
rule-of-thumb is based, but is of course very much more 
accurate. His di enables good results to be ve 

quickly obtained. For an approximate estimate, whi 


a fine annular opening is made between the ice and the inside of 
the glass tube. This restores the communication between the 
upper and lower portion of the vacuum. As soon as this is 
etfected any aqueous vapour which is formed is at once condensed 
by the freezing mixture, and the vacuum is kept intact. Under 
these circumstances the author has made the ice so hot that the 
thermometer in the centre of the cylinder stood at 180 deg. C. 
before the ice melted. In an experiment made before the 
Society the thermometer rose to 30 deg. C., when the cylinder 
dropped off the thermoineter. To prove that the ise was really 
hot, the experimenter contrived and carried out some experi- 
ments in which the cylinder of hot ice was dropped into a small 
calorimeter filled with water ; the temperature rose when the 
ice was introduced, whereas, if ordinary ice, it would, of course, 
have been lower. 


New Fioatine Dock ror Barrow.—The Furness Railway 
Company have just given Messrs. Clark and Standfield (of West- 
minster and Millwall) an order to build one of their deposit- 
ing docks for Barrow, to accommodate vessels of about 

tons. It will be remembered that in July, 1878, we 
described and illustrated this system of docking, in con- 
nection with the dock built by this firm for the Russian Govern- 
ment. This Dock has since been towed from Nicolaieff to Sebas- 
topol, and has had its lifting power increased. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


WEIGHING LOCOMOTIVES. 

Smr,—Your article on “‘ An American on English Railway Tra- 
velling” reminds me very much of a man who used to say that 
there was nothing he liked better than criticism, but the fact was 
that he really only liked it in the form of admiration. That THE 
ENGINEER and the rest of the British people also are of such 
opinion is not doubted by your foreign readers, and several articles 
and notes which have pointed in that direction have been as amus- 
ing to us as the article in the Times might be to you. To us it 
appears that the general opinion in Britain lies this way: every- 
thing English is good, everything foreign is good for nothing; and 
if foreigners have some useful idea or thing, you will have nothing 
to do with it until it is invented once more by an Englishman. 

Now for an example: Some time ago you wrote a very in- 
teresting article about weight of (and on) locomotives. You said 
that the weight often would not be distributed on the springs as it 
ought to be, because many repairing shops had not the appliances 
to verify the weight on each wheel. This has astonished us a great 
deal, and we can only explain it by the well-known antipathy in 
England against foreign inventions. Surely English locomotive 
superintendents must have seen advertisements and circulars about 
Hartmann’s weighing machines for locomotives. On the Continent, 
I hardly believe there to be one of the better repairing shops with- 
out these small valuable tools. They cost so httle, that the cost 
can be no objection. You use one to every wheel, one man carries 
each machine anywhere, and they can be applied to the locomotive 
on any piece of straight, horizontal, common ballast track. Six 
men will take the weight on each wheel in less than five minutes. 
Here we never send one locomotive out from repair unless the 
springs are adjusted by these weighing machines. If they really 
are not used in England, it is good for all makers of springs, for 
they save a great many of these. If they are not used, I wish you 
would publish this, as there possibly might be one or two superin- 
tendents free from prejudice who would try a foreign thing. When 
once they get well introduced, it will not be long before it will 

discovered that it really is an English invention, and even the 
inventor, or his son or grandson, is sure to be found, who, perhaps, 
may have designed them in 1829. 

I might name several things yet, some very valuable for common 
use, that the British people will have nothing to do with, but shall 
only, as I know a little about business proceedings in England, 
remark that Iam no agent for the maker of the above-named weigh- 
ing machines, and at present even do not know his address. I a 
fear that you, Mr. Editor, do not want to listen too long to 

A VoIcE IN THE DESERT. 

Frederikshovn-in-Denmark, January 3rd. 

[On the contrary, we shall be very glad to hear “‘ A Voice in the 
Desert” again, and only regret that he has not senta description of 
the weighing machine to which he refers.—Ep. E-] 


A NEW INSTRUMENT FOR UNDERGROUND SURVEYING. 

Stz,—Having read with considerable interest the description of 
Mr. W. E. Garforth’s improved plumb-bob arrangement, under the 
above heading, in your issue of December 31st, I should like, with 
your permission, to make a suggestion with reference to the adjust- 
ment of plumb-line, which I venture to hope will do away with the 
obvious difficulty of working the locking arrangements for the line, 
and the finer screw adjustment of the plumb-bob, both of which 
seine require a rotary motion, with only one hand, as it is 
clear that unless the upper part of the instrument is fixed in some 
way to the roof. one hand would be required to keep it in position. 

I propose to use the ordinary form of 
plumb-bob, and to perform the operation 
of adjustment for length by a much more 
simple contrivance, which would form 
part of the upper instrument. 

Referring to sketch, the rod R would 
be slightly elongated, a hole being bored 
at the lower end to receive the movable 
pin T, whieh has a small hole running 
obliquely, partially up it, terminating in 
a correspondingly oblique hole in the 
rod R through which the plumb-line S 
is passed. 

The mode of action is very simple and 
automatic. When the plumb-bob is re- 
quired to be raised, it is only necessary 
to pull in the line through the pin T, 
mh on the proper elevation being reached, 
and the upward motion of the line 
stopped, the pin T drops slightly till it 
presses against the line S in the oblique 

oles, where the line is firmly locked by the weight of the plumb- 
bob, and no further action is required. 

To lower the line, it is only necessary to keep the pin T from 
dropping, which can easily be done by the little finger, until the 
required position is attained; on withdrawing the finger the pin T 

ill immediately fall and lock the line. : : 

I may mention that I have tried the above contrivance in con- 
nection with a theodolite for upwards of two years with the best 
results. W. SToKEs. 

Monmouth, January 7th. 


ENGLISH AND AMERICAN LOCOMOTIVES, 


Sir,—A copy of your issue of October Ist has just reached me 
containing your leader on ‘‘ American Locomotives.” I will ask 
you to grant me space to refer to that article. With the question 
of English versus American locomotives I will not trouble you, my 
belief being that the colonies will very shortly settle that question 
beyond any doubt, and that the more the rival machines are tried 
the better it will be for the English engines. But I wish to refer 
to the concluding portion of your article, by which you recommend 
colonial locomotive engineers to place themselves entirely in the 
hands of firms of repute. With such a recommendation I am not 
able to agree. Have the locomotive engineers of such railways as 
the London and North-Western, the Midland, the Great Northern, 
and others, obtained that economy and efficiency which their 
departments enjoy by following the plan you recommend? Have 
those gentlemen contented themselves by giving to manu- 
facturers the superficial information you outline, and have 
they received in return the engines which exactly best suited 
their wants? Certainly not. The economy which the loco- 
motive departments of such railways enjoy is chiefly due to 
the patient efforts of their own engineers, who have studied the 
features of their lines, and designed and specified every detail of the 
fine machines which are now their standard types. Colonial locomo- 
tive men should follow their example. The very system which 
you advocate has been the cause of endless trouble and expense on 
colonial railways, by multiplying types and necessitating large in- 
vestments in stores, duplicates, patterns, special tools, &c. If any 
one were to give the various Manchester and Glasgow locomotive 
builders the outline particulars you mention, and invite them to 
furnish designs of engines which they would recommend as best 
suited for the work, every locomotive engineer knows that their 
designs would differ from each other as night does from day; = 
each firm would be sincere in its recommendation. This system 
been followed in the colonies. Messrs. Neilson’s engine has been 


ordered one year, Sharp, Stewart, and Co.’s engine next, Beyer and 
Peaeock’s to follow, then a few from Slaughter and Co. by oo of 
change, next some from Stephenson to test their goods, and as 
novelties, Fairlie and American engines have had their admirers. 
The idea of cylinders being inside or out, of different strokes and 

jameters.and centres apart, of axles of various diameters, and 


lengths of wheels and tires alike, of tubes and boiler plates all 
shapes and sizes, such an idea has seemingly had no consideration, 
and can have little or no consideration under the system you re- 

d colonial 1 tive superintendents to follow. In my 
opinion, the very opposite eourse should be pursued. Colonial 
locomotive engineers are in a much better position to know what 
their lines and the traffic on them require than any manufacturer 
or person outside their departments can be, and in the interest of 
their departments they should prepare complete detail drawings 
and specifications of what they know is wanted, and after that 
listen to any valuable suggestion which a reliable manufacturer 
may make. By so doing they will not be bound to this or that 
firm when they wish to repeat a type, they can invite competition, 
and thus secure the financial advantages arising from competition, 
and at the same time they can escape being afflicted with un- 
necessary and unsuitable materials. is plan of course implies 
expenditure in salaries to able men, but the resulting benefits would 
repay it many times over. WILLIAM THow, 


I e Engi 
South Australian Railways. 


Adelaide, November 18th. 


GUN BUILDING. 


Str,—As one who takes great interest in the development of the 
more recently adopted processes of the steel manufacture, and 
having great faith in the eventual superseding of wrought iron as 
a constructive material by mild steel, I have been much gratified 
with the paragraph which, appearing first in the Z'imes, has gone 
the al of the newspapers, signifying the intention of the 
authorities at Woolwich to abandon wrought iron as the material 
of + ang to construct gun coils in favour of mild steel prepared by 
melting. 

Although I say I consider this adoption of steel to be a 
step in the right direction, I cannot but express my surprise the 
method proposed of using this material has provoked no comment 
hitherto ; i.¢c., when all things are considered, why should it be 
necessary to cast the steel into ingots, forge and roll these into 
bars, and, coiling these latter, weld them into a tube? and why 
should not the process of casting a hollow cylinder, and forging 
that with the aid, of a mandril, answer the purpose equally as—or 
more—effectively ? 

Before the answer to this question is decided upon, we must look 
at several important facts. 

The writer of the paragraph to which I refer states that the 
chief fault in and objection to the use of wrought iron lies in the 
fact of cinder being present, a result of puddling necessarily 
causing unsoundness. Whilst in the case o English and other 
common irons this may be true enough, yet, had the authorities 
made a point of using none but the best wrought iron for outer 
coils, as they use none but Firth’s best steel for inner tubes, I think 
the objection would hardly be valid. I myself have analysed 
foreign bar irons, containing no traceable slag and less silicon than 
the average qualities of Siemens steel, and can mention several 
brands of Swedish and Russian bar iron which contain less than 
"05 per cent. of silicon, and which therefore would be equally as 
admissible on the ground of purity for use as steel. 

I venture to think, Sir, that the fault of unsoundness in the 
wrought iron tubes is due to a cause which will also be found in 
tubes of steel made as proposed, and which, indeed, will be found, 
with the use of iron, in any form where the process of welding 
forms an important factor. Cinder, or slag, is no doubt the chief 
cause, but I think it is not so much the cinder resulting from 
puddling as that formed in the process of welding. We all know 
that the paramount requisite for securing a good weld in iron is 
the obtaining of two clean metallic surfaces at a white heat. Iron, 
of course, cannot be heated in a furnace without great superficial 
oxidation, eopetiete to the size of the mass and the heat to 
which it is to be raised. 

Before welding can be effected this oxide must be removed, and 
this has been generally effected by the use of an agent capable of 
forming an easily fusible substance with the oxide of iron, such 4s 
sand, borax, &c. When the coiled bars intended to be welded into 
a tube for a gun are heated there is a very large surface presented 
for oxidation, and, therefore, there will be a proportionally large 
quantity of slag formed. Anyone who has witnessed the forging of 
a gun-coil in the Arsenal will admit that this is actually the case, 
and will acknowledge that the removal of the slag is exceedingly 
troublesome, and that any 1 in the finished coil may be 
due quite as much, or more, to the presence of slag formed whilst 
welding as to any originally present per se in the iron. 

Were there no objection to the welding system on the ground I 
have just mentioned, there is another, which, in my opinion, is 
more weighty still. This is the very poor weld which steel forms 
with iteclf. Except when prepared from wrought iron by the 
process of cementation, to weld steel upon steel is a most trouble- 
some operation, d ling on the part of the smith a thorough 
acquaintance with his material, in order that he may not heat it 
too highly, or hammer it too strongly; in short, in technicai 
phraseology, he must know how to “‘ humour” it, and, in spite of 
all his care, I will appeal to any smith in England to say how very 
few good strong welds he will obtain with steel compared with the 
same number with wrought iron, and the application of the tensile 
strain will furnish infallible proofs of the weakness of welded steel ; 
and if this be the case with different bars of steel from the same 
ingot, what trouble in welding may we not expect, when the 
material has been made perchance at half a dozen different times, 
and then yot always from the same materials, nor when made of 
exactly the same composition? I must say that I look upon the 
suceess of the pro scheme very doubtfully. 

The reasons why steel requires such curious and varied treat- 
ment are, I must confess, very imperfectly known. One cause 
with an accompanying effect I certainly am acquainted with, and 
that is, when steel containing ‘1 per cent. or upwards of carbon is 
heated to a welding temperature, a molecular change ensues in the 
constitution of the steel. If the fracture before heating was fibrous, 
it afterwards becomes granular and crystalline, and its tensile 
strength is enormously diminished—in fact, a steel manager in Shef- 
field told me that when steel was heated to the temperature neces- 
sary to be obtained in order to weld it upon itself, everything that 
could be done towards spoiling it, short of actually burning it, had 
been done. 

One proof of this change I have noticed very often. In casting 
crucible steel into ingots, as practised in Sheffield, the moulds—for 
small common ingots—are made of cast iron in two halves, which 
are braced together inside rings with the assistance of wedges. 
The moulds are braced tightly in a cold condition; and on the 
melted steel being poured into them they expand considerably. 
Now, the expansion of the mould strains the ring in precisely the 
same direction as the firing of a charge strains the gun, and when 
we find that these mould rings, made of mild Siemens or Bessemer 
steel, welded by experienced blacksmiths, with great care, fail, and 
snap cleanly, in a far greater proportion than wrought iron rings 
under the same circumstances, and which wrought iron was not 
capable of standing anything like the same tensile strain as the 
steel, when both were in the original bar, can we reasonably 
expect to manufacture gun coils in this way which shall be 
exceptions and not be liable to the same defect? I wish it to 
be noted particularly that these rings do not snap at the weld but 
near it, and that the surface of the fracture is crystalline, whilst 
the portion of the ring which has not been heated shows a beauti- 
fully fibrous structure when fractured. 

This brings me to my original question, why should not a solid 
casting, forged thoroughly, answer equally well with a welded 
tube? Now it is notorious how the epithet “‘ solid weldless” is 
applied to tires, shafts, cranks, &c., as a mark of the superiority of 
articles made from castings over those made under the old régime ; 
and the question of homogeneity v. weld in cranks was well dis- 
cussed by Mr. F, B, Salmon in his paper, published in THE 


ENGINEER of 9th April, 1880, page 269, and who unhesitatingly 
pronounced in favour of the cast steel article. 

Now if the process of welding is admittedly a failure in making 
articles of machinery and railway plant, and has also been given 
up in the manufacture of armour plates, why should it be con- 
tinued in the construction of gun oh. which have to withstand, as 
I believe, a strain greater than any other known? The great argu- 
ment used by the supporters of the present system is that by 
welding a coil the structure of the material is disposed in a manner 
most calculated to withstand the rupturing effect of the discharge 
of the gun. This is certainly true; but if a hollow cylinder was 
well hammered upon a mandril to its proper dimensions, I am 
certain that skilful forging would effect the same end, indepen- 
dently of the well-known strength of good steel castings. In the 
last place, the cost of production would be materially lessened 
as the casting into ingots, hammering, rolling, coiling, &., would 
all be dispensed with. 

This letter is already long enough, but I must repeat my surprise 
that nobody has taken the matter up before; and I must also 
record my concurrence with your sentiments as to the constitution 
of the Ordnance Committees, as expressed in your article the 
other week. 

There is an undoubted dearth of scientific men who have had a 
thorough tical training amongst these bodies, and it would bea 
wise step for the authorities to remedy this defect. Many a good 
plan would, no doubt, be suggested, and many a serious blunder 
averted, if the technical workers had their representatives upon the 
executive bodies, Gro. E. Woopoock. 
Atlas Steel and Iron Works, Shefiield, Jan, 11th. 


[When coiled guns were first made at Woolwich by Armstrong 
and for several years afterwards, none but the best and purest 
wrought iron, costing as much as £20 a ton, was used. About 
thirty per cent. of the coils so made proved to be useless from 
blistering. Every effort was made to get over the difficulty, with- 
out success, until Mr. Fraser took charge at the Gun Factories, and 
substituted common English bar, costing £10, or even less, per ton. 
Probably not 1 per cent. of the coils made from this iron failed 
from blistering. It was very difficult to get a good weld with the 
good irons. is statement will answer the first portion of our 
correspondent’s excellent letter.—Ep. E.] 


LIGHT TRACTION ENGINES, 

S1r,—The above subject having during leisure moments occupied 
a considerable amount of my attention and thought, I should like, 
by your kind permission, Mr. Editor, to chronicle a few of the ideas 
relating thereto which have been suggested by this study. 

The traction engine is just now receiving a considerable amount 
of attention from various classes of people, occasioned by the recent 
disaster at Maidstone; and judging from the number of examples 
exhibited at the late Smithfield Show, it appears that the design 
and construction of these engines are receiving more and more 
attention from engineers every year; for instance, only six years 
ago, viz., at the 1874 Smithfield Show, there were only two traction 
engines exhibited, whereas at the 1880 show there were fifteen ex- 
amples of self propelling engines, representing the chief makers, 
but the productions of eight or ten other firms were wanting to 
illustrate all the types that are being manufactured in England at 
the present time. e home trade in these engines, notwithstand- 
ing the legal restrictions, has of ate rapidly increased; while 
during the last two or three years, considerable numbers have been 
exported by some of the recent makers, besides what the 
oiler firms may have shipped. But the chief obstacle in the 
way of their more extensive use on the Continent, and in 
our colonies, is not so much the lack of as the 
want of bridges sufficiently strong to bear their immense weight 
with safety ; the tendency up to the present time has been to make 
these engines stronger and stronger, consequently the weight has 
augmented in the same proportion, until a 9}in. by 12in. cylinder 
spur geared traction engine, fully equipped, generally weighs 94 to 
10 tons in working trim, and in some instances even more than this. 
There are, however, Iam pleased to note, unmistakeable signs of 
much lighter engines becoming more extensively used in England, 
these little engines being adapted for hauling 4 to 8 tons in smaller 
wagons, more quickly, and with less inconvenience to the other 
traffic ; rather than 10 to 20 tons drawn at a slower rate i" larger 
engines, eausing damage to the roads, the wagons generally being 
the chief cause, but the engine comes in for the blame, and the 
owner for the fine. Two large firms are already in the field with 
these little engines, which are of exactly the same design as their 
larger ones, the weight being reduced by diminishing the size of the 
details, the cylinder and boiler being cut down also ; consequently 
the power is lessened in the same proportion as the weight. The 
appearance of these engines is certainly a step in the right direction, 
but the object of this letter is to show that it is possible to make 
traction engines whose weight shall be reduced some 50 per cent., 
with a reduction of the power of only 25 per cent., the pressure, 
however, remaining the same, viz., not to exceed 100 lb. In other 
words, I am of opinion that it is quite easy to construct a simple, 
straight-forward, narrow-gauge traction engine, of 25 per cent. io 
power, and half the weight of the in. by 12in. cylinder engine of 
to-day ; and this can be accomplished by the substitution of the 
nearly abandoned driving chains, in lieu of spur gearing. 

I am quite aware that the very fact of advocating such an 
antiquated scheme for effecting this purpose will cause this com- 
munication to be sneered at and ridiculed by some, yet the pro- 
posal is one that is highly practicable, and the chains have proved 
themselves to be of superior service in the past, for some of the 
most successful engines have been made on this plan. It is not 

y to cite Hi k’s steam coaches of 1835, or any other 
historical examples, seeing that there are more than two hundred 
chain traction engines running most satisfactorily at the present 
day. Let it be doacly stated and distinctly understood that the 
purpose of this communication is not by any means to write up 
chain driving in preference to spur gearing for all classes of traction 
engines, but rather to offer a few remarks respecting the advan- 
tages gained by its adoption in the particular class of engine now 
under review. There is an ol dFrench proverb in existence which 
says, ‘‘ We always return to our first love,” and it is by no means 
ey that this may be verified in the matter of pitch driving 

ains 


® 
It has already been intimated that the greatest obstacle which 
revents the use of traction engines ming more general in 
een countries is their excessive weight, and this objectionable 
feature does not retard their progress in foreign countries only, 
but in England it is counted as one of the many serious causes pre- 
venting the more rapid advancement of steam _ transport 
on common roads; another cause of complaint so often urged 
against traction engines and most justly too—is_ their 
excessive noisiness. The following sentence was once placed 
to their credit by an engineering writer: ‘‘We have an engine with: 
out springs, and with all the gearing exposed to the broad glare of 
day, thumping and clanking, and grinding, and snorting along our 
highways. e thing is a nuisance, an unmitigated nuisance, and 
it is folly to deny the fact.” 

It is my purpose to try to show that by bene r application of 
well-constructed driving chains, not only will the two foregoing 
weighty objections be removed, but at the same time by their a 
tion on these light engines several other valuable advantages will 
be realised which cannot be derived from the use of spur gearing, 
THE ENGINEER says, in a report of the 1864 Smithfield Show, that 
‘the pitch chain is the best of all expedients for transmitting power 
from the crank shaft to the road wheels.” 

The advantages of driving by means of pitch chains, compared 
with spur gear wheels, are ror | enumerated thus: (1) Sim- 
plicity of construction; (2) much less weight; 1 springs can be 


easily applied; (4) reduced expense for repairs and fewer breakages; 
(5) noise suppressed. 
(1) Simplicity of construction is more easily obtained, the number 
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of details being reduced, and the crowding of machinery in the 
neighbourhood of the boiler front and foot plate, which has many 
disadvantages, does not exist; the manholes at the corner of the 
fire-box are easily accessible, there being no spur wheels or splashers 
in the way of them, often rendering the cleaning out of the fire-box 
water space most inconvenient if not impossible in geared engines. 

(2) It is well known by all those who have had any experience 
with chain traction engines, that most, if not all the details may 
with safety be made considerably lighter than those adopted for 
spur gear engines. The weak cast iron crank shaft brackets, or 
saddles, which are constantly used for chain engines for instance, 
would not last long with gearing. These cast iron brackets would 
of course in this case be supplanted, and very light and simple, 
but strong wrought iron plate brackets firmly rivetted to the boiler 
shell for carrying the crank and counter shafts, take their 
the power being transmitted through two well-made pitch chains, 
taking on to a light chain ring secured to, and near the periphery of 
each wrought iron driving wheel. By this simple contrivance, heavy 
driving dises, large pins, and immense travelling wheel bosses and 
spokes are not needed ; the wheels revolve on the main axle, there- 
fore the axle itself, and its carriages, may be made much lighter 
than those used on other engines ; consequently axle horns may be 
cut down in size and weight, then the two driving chains take the 

lace of the heavy compensating bevel wheels and pinions, and cast 
iron centre, and the third motion gearing wheels throughout, with 
their immense arms and bosses. 

(3) Nearly all writers on this subject from the earliest period 
have recommended the use of springs, and for as many years 
designers have aimed at scheming {some good arrangement for 
their introduction on to gear traction engines. Many of these 

plans have been patented, but up to the present time all attempts 
co ended in complete failure; the question is certainly a difficult 
one, and can onl carried out at all by the use of an intolerable 
amount of complication, the ‘‘ antidote proving a greater nuisance 
than the bane.” All these difficulties and intricacies vanish when 
chains are used, and the much asked for, and very desirable springs, 
can be easily applied in the most simple and convenient manner 
ible, 

4) By the use of the springs the engine details are spared many 
and jolts over bad reducing the wear and 
tear of the working parts ; not only so, but these engines are noted 
for being far more economical in repairs, = apart from the 
advantage gained from the springs, many of these chain engines 
costing some 25 to 30 per cent. less for repairs than those needed for 
heavier geared engines ; the chains being the chief item, a few steel 
pins and links, costing a few shillings, beings all that is wanted for 
months together. he breakages are less frequent, and those 
which do occur are of a trivial nature and soon put to rights. 

(5) The crowning virtue of the pitch chains is their noiselessness 
compared with the ringing and grinding spur gearing ; the chains 
and the springs combined cause the engine to run along repens 
with more comfort to the driver, and less annoyance to the public 
generally, 


From the foregoing advantages claimed for chain traction engines, 
it will be obvious that if they were well designed—steel freely used in 
their construction, and manufactured by competent firms—they 
would, on account of their lightness, simplicity, and freedom from 
breakages, be well adapted for foreign use, and they might often 
be used in England with advantage, in fen districts, and amid 
shaky bridges. The geared engines could be still used in many 
neighbourhoods where great weight is not of importance ; but the 
chain engines are advocated as a lighter type for special circum- 
stances, and particularly to meet the felt need of our colonies, 

Of course, the whole success of this departure from the usual 
practice rests with the chains. If they cannot be made to stand 
the wear and tear without constantly giving trouble or breaking, 
then the scheme is futile. It is well known that these chains have 
in days gone by caused some makers a good deal of trouble, which 
is not to be wondered at, when we remember what miserably weak 
and badly-made articles they were. Notwithstanding this, there 
is the weighty evidence, on the other hand, of these chains 
having been used for upwards of twenty years in some engines 
with the utmost success, and if only the chains are made in a 
common-sense and honest fashion, they will answer all reasonable 
requirements. 


Again, some people will object to the use of two chains, on th® 
und that the two cannot work equally, This objection may 
ave some foundation in theory, but in practice no ¢ a 
exists, In fact, it is impossible for anything to work better. In 
short, if success is aimed at, the two driving chains are essentially 
necessary. The following paragraph occurs in an article on the 
construction of traction engines in THE ENGINEER for 4th 
August, 1871 :—‘‘ We are by no means certain that spur gear is 
the best that can be used; on the contrary, our predilections 
are all toward the use of chain gear;” and I respectfully beg 
to say I am of the same opinion on this point. 


January 8th. DRAUGHTSMAN. 


THE CONSERVATION OF ENERGY. 


S1r,—Permit me to describe a mode of motion by whieh matter 
would be conceivably rendered elastic and energy conserved. In 
recent correspondence on the mechanical theory of heat and the 
conservation of energy, and in your suggestive critical observations 
on Rankine’s Miscellaneous Papers, there is clearly apparent an 
absorbing desire for some intelligible conception or iden how matter 
is enabled to possess a fitness to receive, to store up, and to re- 
impart energy. Pure motion is utterly inconceivable, as it excludes 
all possibility of form or mass, and we are thus constrained to 
admit the existence of solid bodies, however minute, which bodies 
are competent by aggregation to convey asense of form and weight. 
The idea of absolute solidity in aggregate masses of matter is not 
at all entertained now, if it ever was, and the specific gravity of 
ponderable bodies—or the relative density or masses of matter con- 
tained in equal magnitudes—has long been duly computed and ex- 
pressed. But the idea, I take it, is not generally entertained, or 
not specifically affirmed, that the space which is occupied by 
ponderable bodies is a relative occupation only, or is due, in reality, 
to an exceedingly rapid succession of transit passages through these 
s by exceedingly minute atoms traversing them. But this 
ites simply implies that rapidly recurrent transit passages through 
the same spaces will produce a sense of occupation proportional to 
the number of repetitions in the same time. Take a lighted stick 
and whirl it round briskly, and a visible impression is conveyed of a 
circle or belt of flame. Thus the space recurrently traversed 
seems to be wholly occupied. But we know, however, that the 
ignited stick could not by any conceivable rapidity of motion form 
any greater solid portion of the girdle than the space occupied 
by the stick when at rest, and that the apparent occupation is due 
to recurrent movements. Let us now pursue the illustration further, 
and imagine a spherical body or atom to be attached by a cord or 
string to a slightly distant central point, about which this body is 
made to revolve with immense rapidity. Now if by a little 
additional effort we suppose the body to describe revolutions that 
diverge slightly from the circular or tend towards a spiral form of 
cut'vature—while at the same time its relation to the centre of 
revolution is securely retained—then the pr gad produced by such 
a mode of motion of the atom would of necessity become a 
spherical one. Thus it is possible to imagine how a small body or 
atom may, under the above conditions, be made to convey or yield 
asense of form having cubical capacity, or to occupy spherical 
8 5 

It will be seen by those interested in the correspondence above 
referred to that a string or cord is required to be used in the 
illustration. True this is so, but the string ‘attachment is used only 
for illustration and not to favour any conception of ed 
attractive influence—for an external guiding or res’ ing bound- 
ary or environment, constituted of similar but smaller spheres of 
motion, could be entertained instead, just as the boundary of 


gaseous matter is determined by so-called solid matter. Thus the 
accompanying sketch shows an atom A, traversing a globular 
environment—not a circle—consisting of other atoms similarly 
occupying the smaller spheres shown in section. eae 

The path of the atom, with larger field of occupation, is shown 
as bounded or as traversing the spaces immediately betwixt the 
adjoining spheres of motion, which we may assume to be sufficiently 
close to impart the necessary direction and to restrain egress 
tangentially therefrom. 


{\ 


Now, Sir, when we consider that the smaller spheres of motion 
which form the restraining path for the first or central atom of 
sphere No. 1 are themselves constituted similarly, or contain 
similar revolving atoms, the question naturally arises whether the 
atom which occupies each of the smaller spheres No. 2 will not in 
turn require its a boundary of spheres No. 3. In reply, I 
may say that there assuredly appears to be a necessity to preclude 
liberation from the spherical path of the atoms into tangential or 
other irregular or discursive forms of motion, in order to under- 
stand how minute moving points may be locally fixed or organised 
and assume penderable forms, and therefore it would be premature 
to affirm that beyond this third state no further forms of local or 
organised motion exist, but that vibratory action here commences, 
and forms an atmospheric or ethereal medium, to which, and from 
which, the motion of ponderable or organised masses of matter 
becomes transmitted and returned. interchangeably without 
diminution 

I fear the above letter may be deemed an unusual trespass on 
"ag excellent journal, but think it may be useful, as I am sure it 

been to me, to have some consistent conception or surmise of 
what would be otherwise felt as obstructive and paradoxical. 

Leeds, January 11th. : JOHN RAMSBOTTOM. 


LOCKED SAFETY VALVES ON TRACTION ENGINES, 
_ StR,—In reference to your remarks on the Maidstone explosion 
in your issue of the 7th inst., and especially to your s tions 
respecting the ae of locked-up safety valves, which must 
commend themselves to the minds of engineers generally, will you 
allow me to call your attention to my looked up—Klotz—Duplex 
safety valve, which possesses all the requirements you specify, 
and, being simple and inexpensive, I think it would be found 
especially suitable for traction, as it has already proved for a large 
ber of | tive engines, JOHN C. WILSON. 
5, Westi ter-chambers, Victoria-street, London, January 12th. 


THE THOMAS AND GILCHRIST PROCESS, 
Srr,—In a paper read by Mr. Jacob Reese, before the Engineers’ 
Society of Western Pennsylvania, and printed in your last issue, 
there is a statement that the control of the basic dephosphorisation 
process in the United States is now the subject of Fitigetion in the 
case of v. Thomas, This statement is inaccurate. As 
have been intrusted with the prosecution of all the United States 
_— applications relating to the Thomas and Gilchrist process, 
may be credited with a knowledge of their exact standing, and I 
would say that patents concerning every feature of the Thomas and 
Gilchrist process as now in daily operation in over a score of con- 
verters in Europe have been granted by the United States Patent 
Office, after their usual full and searching examination. The only 
point in litigation in Reese v. Thomas relates to pro unim- 
portant modifications of the process which are not in operation 


ndon, January 10th. 


THE BASIC PROCESS, 


MonsIg£vuR, — L'imagination est une belle chose, mais pour 
hag card elle n’a de charmes qu’autant qu’elle respecte au moins 
les faits bien constatés et bien connus. Or Mr. Jacob Reese, dans 
les LF se par lesquelles il termine son papier “‘ On the Basic 
Dep osphorising Process, What it is, and What may be Expected 
from it”—ENGINEER, 7 Jan., 1881, p. 4—suppose un fer des pores 
ag et des pores chimiques. Quand le carbone est renfermé 
dans les pores ten, c’est du graphite. Quand au contraire 
il est logé dans les pores chimiques, c’est du carbone combiné, 

Partant de 14 Mr. Reese semble admettre que ces pores sont 
comme les chambres d’un hétel. Le fer dispose d’un nombre 
determiné de ces chambres; si ce fer est pur toutes ces chambres 
sont vides et a la disposition des étrangers. I] s’en suit que si c’est 
du carbone . se présente a fer pur, oe carbone trouvera toutes les 
chambres vides. C’est donc dans ces conditions que le fer pourra 
loger le plus de voyageurs carbone, et présentera au plus trait 
degré les propriétés que le carbone chimiquement logé peut lui 
communiquer, 

_ Cette explication est bien simple, et a la portée de toutes les 
intelligences ; malheureusement, elle ne it pas d’accord avec 
les faits constatés. Ainsi nous croyons qu’unefonte des plus pures 
et ne renfermant 7 de manganése ne peut guére loger dans ses 
res chimiques, p us de 34 per cent. de carbone sans faire gan 
excédant dans les logements physiques au moment of elle se 
solidifie. Si au contraire vous ajoutez 4 cette méme fonte une 
certaine proportion de manganése ou de chréme, ces deux hétes loin 
e ettent a cel e chimiquement de nouvelles quan- 
tites de carbone. 

L’assertion de Mr. Jacob Reese que plus un fer est pur plus il 

pourra contenir de carbone chimiquement combiné n’est donc pas 


Dun autre ooté si Mr. Jacob Reese pense qu’en fondant ensemble 


du fer pur et du graphite il obtiendra comme acier un produit aussi 
recommandable que celui qu’il obtiendrait en ajoutant en outre 
au peu de manganése, nous croyons pouvoir en conclure que Mr. 
Reese n’en a pas fait l’essai, et n’est peut-étre pas bien au courant 


de Vhistoire de la fabrication de l’acier fondu en leterre, 
Aciéries d’Unieux (Loire), . H. eT Cre. 
10 Janvier, 1881. 
TENDERS. 


MAKING, METALLING, CURBING, CHANNELING, AND 
SEWERING PRIVATE ROAD IN THE BOROUGH OF 
NOTTINGHAM. 


Frederick Jackson, C.E., Engineer. a 

8. 
Messrs. J. and W. Russell .. .. .. 26710 0 
Mr. Thos. Smart—accepted.. .. .. 205 0 0 


ERECTION OF A NEW BREWERY AT PORTSLADE, 
NEAR BRIGHTON. 

For Messrs. J’ Dudney and Sons. Messrs. Scamell and Colyer, 
18, Great George-street, Westminster, architects. Quantities 
Messrs, Curtis and Sons, 

Contract No, 1.—BvILDING. 
Grimwoods and Sons, London .. 
Morter, London .. .. 


T. W. Smith and Sons, Islington .. .. .. 


Contract No. 2.—IRoNWoRK. 
Westwood, Bailey, and Co., P 
Handyside and Co., London .. .. .. . 
Cochrane and Co., London 
Horseley Iron Company, London—too late .. 


to 


Morland and Son, London.. .. .. «. « 2150 7 
Appleby Bros., East Greenwich—too late .. 2123 19 
rnewill and Warham, Burton-on-Trent .. 960 


ADDITION TO THE P. OF MESSRS. A. GORDON 


LANT 
CO.’8 BREWERY, PECKHAM. 
Messrs. Scamell and Colyer, 18, Great George-street, West- 
minster, Engineers. 
(Messrs. Blundell Bros.—accepted. 


NAVAL ENGINEER APPO: .—The following appointmerits 
have been made at the Admiralty :—John Murdock and William 
Irwin, engineers, to the Rifleman, when commissioned on the 18th 
inst. 


INSTITUTION OF MECHANICAL ENGINEERS.—The thirty-fourth 
annual general meeting of this Institution will be held on Thurs- 
day, 27th Jan., and Friday, 28th Jan., at 25, Great George-street, 
Westminster, by permission of the Council of the Institution of 
Civil Engineers. ‘The chair will be taken by the president at half- 

it seven p.m., on Thursday, 27th, and at three p.m., on Friday, 

‘th. The annual report of the Council will be presented to the 
meeting. The annual election of the President, Vice-Presidents, 
and members of Council, and the ordinary election of new Mem- 
bers, Associates, and Graduates will take place at the meeting. 
The following papers will be read and discussed :—‘‘ On the Various 
Modes of Transmitting Power to a Distance,” by M. Arthur Achard, 
of Geneva; ‘‘On Harvesting Machinery,” by Mr. Ernest Samuel- 
son, of Banbury ; “‘On Machines for Producing Cold Air,” by Mr. 
T. B. Lightfoot, of Dartford; ‘“‘ On Machinery for Dressing 
Silicious Stone,” by Mr. J. Dickinson Brunton, of London; “‘ On 
the Farquhar Filtering Apparatus,” by Mr. Henry Chapman, of 
London ; “‘On Rivetting, with Special Reference to Ship-work,” 
by M. le Baron Clauzel, of Toulon. 


THE CLEVELAND INSTITUTION OF ENGINEERS.—On Friday 
evening, December 3rd, the annual dinner of the Cleveland Insti- 
tution of Engineers was held in the Queen Hotel, Middlesbrough. 
The chair was taken by Mr. E. Windsor Richards, the president of 
the Institute, who was supported by Mr. E. A. Cowper, of London, 

resident of the Mechanical Engineers; Mr. I. Lowthian Bell, 
‘.R.S., Alderman E. Williams, president of the Iron and 
Steel Institute, Councillor J. Head, Councillor Hanson, Councillor 
J. Stevenson, Councillor J. F. Wilson, Mr. E. Wethey, Mr. C. A. 
Head, Mr. E. Gilkes, Mr. M. B. Dodds, Mr. C. L. Bell, and Mr 
J. W. Willans. The vice-chair was occupied by Mr. J. Gjers, the 
ex-president, who was supported by Mr. J. T. Belk and Mr. A. C. 
Downey. Amongst the other gentlemen present were Messrs. C. 
Wood, L. F. Gjers, J. Thompson, W. Hawdon, A. C. Hill, Geo. 
Neesham, F, Hilton, M. Robinson, C. Heslop, J. Featherstone, 
J. G. Swan, J. M. Oubridge, T. Wilson, E. F. Jones, Thos. 
Wrightson, T. H. Richardson, H. G. Reid, 8. E. Thorrold, T. C. 
Hutchinson, 8. While, J. A. Rutherford, Jno. Parry, H. T. Allison, 
Wm. MacNay, Geo. Wilcox, Wm. Crossley, F. Stoker, R. Hedley, 
W. H. Burnett, J. A. Birkbeck, J. A. Williamson, T. D. Ridley, 
Chas. Hall, Jno. Westray, C. J. Dobbs, W. Anderson, and Angus 
Macpherson, Secretary. 


Socrety oF ArTs.—The dates for some of the papers which will 
be read at the Society of Arts before Easter next have been 
announced. The following are set down for the ordinary meetings 
—Wednesday 19th. — ‘Causes of Success 
and Failure in Modern Gold Mining,” by A. G. Lock. 
January 26th.—‘‘ Five Years Experience of the Working of 
the Trade Marks’ Registration Act,” by Edmund Jackson. 
February 2nd.— Trade Prospects,” by Stephen Bourne. 
February 9th.— “The Present Condition of the Art of 
Wood-carving in England,” by J. Hungerford Pollen. February 
16th.—‘‘ The Participation of Labour in the Profits of Enter- 
prise,” by Sedley Taylor, M.A., late Fellow of Trinity College, 
Cambridge. February 23rd.—‘‘ Recent Advances in Electric 
Lighting,” by W. H. Preece, Pres. Soc. Tel. Eng. March 2nd.— 
‘* Flashing Signals for Lighthouses,” by Sir William Thomson, F.R.S. 
March 9th.—‘‘ Improvement in the Treatment of Esparto for the: 
Manufacture of Paper,” by William Arnot, F.C.S. March 16th.— 
“The Manufacture of Aérated Waters,” by T. P. Bruce Warren.. 
In the Indian Section (Friday evenings), the following will be: 
read :—January 21st.—‘‘ Forest Conservancy in India,” by Sir 
Richard Temple, Bart., G.C.S.I. February The Gold-fields: 
of India,” by Hyde Clarke. March 4th.—‘“‘ The Results of British 
Rule in India,” by J. M. Maclean. March 25th.—‘‘ The Tenure andi 
Cultivation of Land in India,” by Sir George Campbell, K.C.S.1., 
M.P. The dates = rs for the foreign and Colonial section— 
Tuesday evenings :—February 1st.—‘‘ The Industrial Pro- 
ducts of South Africa,” by the Right Hon. Sir Henry Bartle Ed- 

Frere, Bart., G.C.B., G.C.S.1., D.C.L., LL.D., F.R.G.S., &. 
Feb 22n: Languages of South Africa,” by Robert Cust. 


d.—‘‘ The 
March 15th.—‘‘ The Loo Choo Islands,” by Consul John A. Gubbins. 
April 5th.—‘‘ Trade Relations between Great Britain and her 
Dependencies,” by William Westgarth. For the Applied Chemistry 
and Physics Section—Thursday evenings—the arrangements are as 
follows :—January 27th.—‘‘ A New Mechanical Furnace, and a Con- 
tinuous System of Manufacturing Sulphate of Soda,” y James 
Mactear. February 24th.—‘‘ Deep Sea Investigation, and the Appa- 
ratus used in it,” by J. G. Buchanan, F.R.S.E., F.C.S 


. March 
24th.—‘‘ The Future Development of Electrical Appliances,” by Prof. 
John Perry. 
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HORIZONTAL BLOWING ENGINES, STAVELEY IRONWORKS. 


MR. CHARLES MARKHAM, M.I1.C.E., STAVELEY, ENGINEER. ~ 


cross SECTION 


AT CONDENSERS CROSS SECTION AT 


SURFACE 


Wirstn the last few months there has been manufactured, 
erected, and put to work at the Staveley Ironworks, near 
Chesterfield, a pair of blowing engines of great power, which are 
in many respects novel indesign. They were designed under the 
superintendence of Mr. C. Markham, managing director of the 
Staveley Company, and made on the spot. We illustrate these 
engines above, and at page 30. It was considered desirable to 
keep the price of the engines as small as possible, and for this 
reason there is little or no bright work about them. When- 
ever it was necessary that surfaces should be machined, they have 
been planed and fitted, but nowhere else; and we cannot 
think that the engines have suffered in any way in consequence. 

The principal dimensions are shown in our engraving. The 
engine-house is built against the side of another house, in which 
is a large beam blowing engine, ard the house is accordingly not 
quite symmetrical in its arrangement. It is 33ft. wide inside in the 
clear, 87ft. long and 17ft. high to the eaves. The engines are 
founded on a thick bed of concrete, and a iar arrangement 
has been adopted for securing the holding down bolts. The cast 
iron anchor plates rest on 9in. walls, and the holes in the plates 
are oblong slots with corresponding holes in the concrete and 
cills. The pins are fitted with cotters driven tightly in ; these 
will pass through the orifices in the anchor plates, and then the 
pin being turned one quarter round, the cotter comes across the 
slot and the pin issecured. Should a pin break, the upper portion 
can be withdrawn, and the lower portion can be either turned 
round and then taken out with long tongs, or if this be found 
impracticable, the fragment can be pushed to one end of the slot 
out of the way of the new pir. This we regard as an excellent 
arrangement deserving to be imitated. 

The blowing tubs are 100in. in diameter, by 6ft. stroke, the 
entrance valves are vertical flaps working on grids in the tub 
covers; the delivery valves are also flaps working on seats 
disposed in the legs of two breeches pipes, which straddle across 
the blowing tubs at each end as shown. These breeches pipes are 
of thin iron plate, and are fitted with readily removed lids, so 
that- the valves can be examined or repaired with the least 

ible delay. The breeches pipes deliver, as shown, into one 
cow wrought iron plate main pipe, 6ft. in diameter, which acts 
as a reservoir ; a down pipe, 3ft. in diameter, puts it in connection 
with the horizontal blast main, 4ft. in diameter, which leads the 
air to the furnaces. 

The two steam cylinders are each 50in. in diameter, 
and of course 6ft. stroke. Each cylinder has four separate 
double-beat valves—that is to say, an exhaust and an 
admission valve at each end. The valves are worked 
by two horizontal shafts fitted with cams, and driven by 
spur and bevel gear from the fly-wheel shaft. At the moderate 
speeds of blowing engines these valves work without the least 
noise, and give a very good diagram. The fiy-wheel shaft 
has bearings lft. 3in. diameter by 2ft. long. The shaft is 1ft. 5in. 
diameter in the middle. The fly-wheel is 20ft. in diameter. 
The rim is 9in. thick and 15in. deep. The total weight of the 
wheel is not far short of 18 tons. The connecting-rods are of 
wood, strapped with iron, asshown. They are 15ft. long between 
centres. The condensers are placed at one end of the house, as 
shown. The bell cranks look rather heavy, but they were not 
made for the engine. They are two old bell cranks which had 
been used for pumping, each with one end cut off. Mr. Mark- 
ham had them in stock, and utilised them. 

It is well known that the great objection to horizontal 
blowing engines is the rubbing of the piston in the blast cylinder, 
or blowing tub on the bottom. To overcome this difficulty it has 


SCALE 


0 5 10 


OF 


FLY WHEEL SHAFT 


| been the practice to use very thick rods, and to carry them 
' on a slipper at each end ; but even this does not answer, as the 
| rod springs and lets the piston drop. Mr. Schonheyder read a 
| paper some years ago before the Society of Engineers, in which 
he showed how a piston-rod might be made with a camber, and 
yet turned. Such a rod, when put into a ‘cylinder, would 
have the camber up, and the weight of the piston would make 
it straight. We are not quite sure that this elegant and 
somewhat delicate expedient could be adopted with the rods of 
agreat blowing engine such as we are describing. We have never 
heard of it being applied on so large a scale. *Mr. Markham seems 
to have got over the difficulty by using a very stout rod. He pro- 
poses, however, to use hollow cast iron rods, which would be 
immensely stiff; but as objection may be taken that such a rod 
would be brittle, and might by its giving way cause a bad break- 
down, he has fitted the cast iron tubular rod to one blowing tub 
only, and has carried a wrought iron rod through it from end to 
end as a measure of precaution. Standing at the blast cylinder 
end of the house and looking towards the fly-wheel, we have the 
cylinder with the experimental cast iron rod on our left hand. 
The plan so far appears to work admirably. 

These engines, known at the works as the “Violet Engines,” 
have been doing excellent duty for some months. They run 
very steadily, and are beyond question more economical in fuel 
as well as first cost than the beam engines used for the same 
purpose. The diagrams are very good, and thanks to the coupling 
of the engines at right angles, and the use of a heavy fly-wheel, 
it is possible to work with a fair degree of expansion, and thus 
save fuel. Taken asa whole, the engines reflect great credit on 
Mr. Markham and the Staveley Works, and the type deserves to 
be reproduced. We may add, that the first cost of these 
engines was almost absurdly small, as com with that of 
other machinery of equal power, and we believe that the Staveley 
Company are quite prepared to put up similar machinery for any 
firm desiring to have it. 


TURTON’S BUFFER SPRINGS. 
In our last impression we illustrated one of several new 
engines built to the order of the Lancashire and Yorkshire Rail- 
way Company. These locomotives are fitted with Turton’s 


Fic. 3. 


buffers, and as the springs of these buffers present certain 
peculiarities, we illustrate them in the accompanying engravings. 

Mr. Turton—of Westminster-chambers, Victoria-street, West- 
minster—has carried out numbers of experiments on buffer 


springs, and has found that*they"do not stand¥the test to which 
they are submitted as wellfas isjdesirable. To make a conical 
spring, a bar of the required|section—usually ‘a flat oval—is 
rolled ; it}is then coiled while hot into a disc. It is,then forced 
into a conical shape by driving’a taper mandril through it, 


tempered, and compressed to its angle of repose. In ordinary 
work, these coils are driven home'until each becomes a dead stop, 
and should there be any irregularity in the rolling of the bars, 
the thickest portion gets the most punishment. It appeared to 
Mr. Turton that the only way to get over the difficulty was to 


Fia. 5. 


leave some small residue of elasticity in the spring even when 
dead home, and this he has done by adopting the sections shown. 
He has tested the ordinary section, Fig. 1, against that shown in 
Fig. 2, and he finds that the grooved section will carry more than 
the oval, and cannot be broken by the 
ordinary drop-weight test, whereas the 
Fic.t Fic.2 solid sections, whether as in Fig. 1 or as 
--- -x-— in Fig. 2, but without the groove, were 
H ' broken by the same testing. 

2 vie We are not quite certain that the 
T i facts will quite bear the explanation 
ae -W... given above, and put forward by Mr. 
urton, The behaviour of different 
sections of steel is under the same con- 
ditions something very liar and difficult to explain. In the 
present case, however, the explanation is not of so much import- 
ance as the fact, and the circumstance that Mr. Barton Wright 
has ee for Mr. Turton’s buffers, is ample testimony to their 
excellence. It will be remembered we illustrated Mr. Turton’s 
buffers on the 30th of April, 1875. The new springs are now 
fitted to these buffers, as shown in Fig. 3. Figs. 4 and 5 showa 

different kind of spring, compressed and free, : 


/ REY / \ 
Elia 
N \ 4 
| 
| 
| 
| A 
| Fic. 4. 
| 
| 
| 
| 
Sef 
NS 


JAN. 14, 1881. 


27 


THE ENGINEER. 


CONTRACTS OPEN.—REPAIRING CONWAY SUSPENSION BRIDGE. 


MR. C, BELOE, M.LC,.E., ENGINEER, LIVERF DOL. 
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OONTRAOTS OPEN. 


THE CONWAY SUSPENSION BRIDGE. 

TENDERS are required for certain works to be executed and 
materials i y; for the re-construction of the floor, repairing 
and painting the Conway Suspension Bridge for the Conway Bridge 
Commissioners, and in accordance with the plans, specification, sec- 
tions, and detail drawings as prepared by the engineer, Mr. Charles 
H. Beloe, M. Inst. C.E., of 13, Tnnrsinaton-etriet, Liverpool. The 
drawings are given above. The contract to be in two sums: 
(1) For the new floor and — to the bridge, including painting 
or coating of all new ironwork, cross gy and egg La tform. 
(2) Painting the bridge above the floor, and the c in 
anchorages. The Commissioners may accept either of the two 
tenders separately. The whole of the works comprised in first 
contract be completed within three months from date of 

ing contract; and the second contract shall be completed 
thin three months from the completion of the first contract. 
£10 per week for non-completion of contract No. 1, and £5 per 
week for non-completion of contract No. 2. All wrought iron to 
be of ppd nee and to bear a tensile strain of 10 tons per square 
inch of ional area without deflection, and not to fracture with 
a strain of less than 22 tons per square inch of sectional area, free 
from blisters, scales, and all defects; and strictly in accordance 
with the dimensions shown on the detail drawings hereafter to be 
prepared by the engineer, The engineer shall have power at all 


times to submit any of the iron employed at such tests as he may 
consider necessary at the —— of the contractor. All rivet 
holes to be drilled, and care taken that the holes correspond per- 
fectly when plates are in position for rivetting. The rivets to be 
of the best possible quality of iron, and, in rivetting up, the whole 
body of the rivet to be heated, and every precaution used to ensure 
the rivets filling the rivet holes completely so as to draw the plates 
into close contact with each other. id surfaces to be rivetted 
— shall receive two coats of red lead before being rivetted, 
ess specified to be coated, All east iron used, to bear a tensile 
64 tons per square inch before fracture, and a bar lin. 
— laced on supports 3ft. apart shall sustain a weight of 800 1b. 
thout fracture. Mt bolts and nuts to be of best quality, with 
the threads accurately cut and tapped. Samples to approved 
by engineer before any are used in the work. Contractor to pro- 
vide new ape er oe rod from main chains to the cross girder near 
the centre of bridge. New rod to be of exact fac simile of existi 
one, and to have eyes at each end formed by setting ¥ the ends 
the bar to the required shape and me | the holes for the pins. 
The new bar to be tested to a strain of 10 tons, and old bar to be 
removed and new one substituted, and all damage to railing, &c. 
made . The old suspension bar to be forwarded to Mr. Davi 
Kirkaldy, London, and tested by him, the result of the test being 


forwarded by him, ther with the old bar to the engineer. The 
Geer platen fo Be ully curved, as shown upon the ing, and 
edges planed, The plates at both ends of to be carefully 


fitted to abutments as shown. Each plate to have the L er T iron 
rivetted to it before it is dipped in the composition. The Tirons at 
joints of plates to be cut accurately to fit against cross girders. The 


plates to be secured to cross girders by rivets i —— 
wrought iron clips on underside of cross girder ; poe ali to 

made to fit the cross girders exactly, and the width of the cross 
girders varies from 2}in. to 3in., and where the rivets cannot be in- 
serted at the sides of the bridge wrought iron straps must be 
rivetted to the plates and round the cross girders as shown 
and made to fit the cross girders exactly. After plates and L and 
T iron covering plates have been curved, cut, and drilled, they 
shall be heated over an open clear fire in a boilermaker’s plate fur- 
nace to “‘ black redness” about 700 deg. Fah., and dipped edgeways 
into a mixture of coal tar boiled in an open vessel until all mixed 
water has been thoroughly evaporated, and to each gallon of tar 
must be added while boiling 1 lb. avoirdupois of finely ground 
caustic ee } Ib. red lead, all thoroughly mixed. e plates 
to be left to drain and cool, standing on After plates have 


been rivetted in position on the bridge, all rivet heads, any places 


where the composition has been knocked off or injured, and the 
inner surface of the face plates above the flooring plates shall 

its connecti ion and tension of cross girders 
with the latter are all to be removed and replaced with new ones 
While this is being the cross girders must be lowered suffir 
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ciently to enable the eyes at the lower ends of the suspension rods 
to be thoroughly examined. If required, new suspension rods 
must be provided and fixed by the contractor at the price stated in 
the schedule. Contractor to provide and fix new cast iron struts at 
the schedule price where required. Contractor to include in his 
tender for supplying and fixing twelve oak blocks between the 
chains in the anchorages. Contractor to replace the rotten wooden 
wedges between the anchor plates and the rock in both of the Con- 
way anchorages with new ones of teak. The spandrils of the floor 

lates must be filled up with concrete formed of the hardest and 
fightest materials that can be obtained, such as coke cinders, not 
ae. in any dimension and thoroughly consolidated by 
rolling ; boiled pitch and creosote oil in proper proportions to ensure 
a tough hard mixture shall be poured upon it until all the inter- 
stices are thoroughly filled. The pitch must be applied boiling and 
any that becomes brittle when cold will be piety Roadway to 
be formed of Penmaenmawr macadam broken to pass through a 
2in. ring, rolled out and treated with tar as already specified. The 
surface of the roadway outside the curbs to receive a top dressing 
of limestone — rolled in. Existing curbs to be refixed on 
balks of creosoted Baltic timber, secured to floor plates by coach- 
headed screws as shown. Contractor to replace any curbs damaged 
by him, and find all necessary screws for refixing curbs. Floor of 
hanging platform to be of pitch pine lin. thick secured with in. 
screws to framing of L irons hung on rollers as shown. 

Cleaning, Caulking, and Painting.—Thorougly scrape and clean 
all ironwork in the cross girders, struts, tension rods and suspension 
rods up to bottom of trellis work, and all new ironwork not coated 
with composition, and give the same two coats of the best red lead, 
and two coats of the best oil black. The main chains, saddles, sus- 
pension bars, trellis work, and all other ironwork and woodwork 
connected with the bridge, including the chains in the anchorages 
to be scraped where necessary, and to receive one coat of red lead 
and two coats of the best white lead and finished of an improved 
tint. Caulk all joints in main chains that may require it with tow 
and red lead. Tenders to be sent in not later than the 25th instant, 
to Mr. T. E. Parry, Clerk to the Commissioners, Conway. 

The Conway Suspension Bridge has now been in existence about 
sixty-five years. It is one of the earliest, and at the same time 
most elegarit bridges in this country, and though much of its 
beauty is, no doubt, due to its surroundings and connection with 
the fine old cluster of towers of the Conway Castle, its design did, 
and does, reflect great credit on its engineer. Generally speaking, 
the bridge is in good condition to this day. Bolts | pins have 
been removed from various parts under Mr, Beloe’s direction, and, 
with the exception of those connecting the suspension rods to the 
floor-girders, all are in good condition, 


LETTERS TO THE EDITOR. 
[Continued from page 25.] 


THE LOCOMOTIVE OF THE FUTURE. 

S1r,—In your issue of October 29th, page 328, there appears an 
extract from the Railroad Gazette, containing a description of an 
extraordinary pattern of locomotive with the ‘‘ Wootten ” fire-box. 
You illustrate this box in THE ENGINEER for October 15th, 
attached to a Consolidation engine, and mention it in your account 
of the ‘‘ Express” engine, which you so justly satirise, exported to 
England by the Eames Brake Company, who are now, by the way, 
introducing their excellent brake quite extensively in this country. 
It seems a pity that such a machine as this last should be selected 
to represent the latest, and therefore presumably the best, design 
oe by the ingenuity of American locomotive engineers. 

is Wootten fire-box, in itself, may serve the purpose of burning 
dust and dirt, but is certainly not adapted to England, where you 
have the best coal in the world, and I am curious to learn how it 
succeeds with English fuel. It may be used successfully on smooth, 
straight roads on Consolidation freight engines with small wheels 
and a long wheel base to steady them, but it would be almost im- 
possible to run such express engines steadily on most of our Ameri- 
can rough and crooked roads ; and what can be more absurd than 
placing it on an engine designed for fast running, where all pos- 
sible means for steadying the machine should be adopted? As 
well put the ballast of a ship on deck, or in the tops. These 
engines confessedly “‘roll more than ordinary engines do,” and it 
is not surprising that they should. The place for a fire-box is as 
low as possible to act as ballast and prevent rolling by bringing the 
centre of gravity down. The writer of the article from which you 
quote is correct in stating that the American type of locomotive 
has reached its limit. When this plan of engine was first 
designed, locomotive builders were ae upon for engines as light 
as possible for the power developed, and the uirements of that 
day were admirably well met by that design; but now they must 
be as heavy as possible to meet the present demand for very great 
tractive power, and the rail is made of proper weight to carry 
them. To get power we need steam, which means a large fire-box 
with room for combustion ; as the present American type will not 
allow the fire-box to be made wider, and we cannot use longer 

el rods than we do now, we are restricted in every direction. 

e correspondent of the Railroad Gazette rightly states ‘the 
— to be that of constructing an engine with two pairs of 

iving wheels comparatively near together, a fire-box wider than 

eep the centre of gravity low.” He appears to be arguing in 
favour of the double bogie engine, be certainly nothing a 
invented can so well solve the problem as he puts it, with its prac- 
pow | unlimited grate area, fire-box placed low to give steadiness, 
and high enough inside for thorough mixing and combustion 
of the gases, thus furnishing an economi boiler; with its 
short side rods and ability to turn sharp curves, with all the 
weight on the drivers to give tractive power, and great steadiness 
to render it capable of running at high speeds. This class of 
engine has passed unsuccessfully through so many hands since it 
was first designed by the Chapmans in 1812, that it has acquired a 
bad name in some quarters ; but is now arriving at such a state of 
perfection, and so readily accommodates itself to any kind of 
rough road and curve, that it must soon be prominent as the 
“coming engine,” particularly in countries not blessed with your 
perfect English tracks and straight roads. Wx. E. SPARKS. 

Boston, Mass., 1880. 


Srr,—I have noticed in your issue of the $rd inst. a letter on 
the “‘ Locomotive of the Future,” by Mr. Pearce. As I am taking 
ane interest in the study of this question, I shall esteem it a 
avour if you will kindly consent to insert the present letter in one 
of your next numbers. The proposal of Mr. Pearce seems no 
doubt very good at first sight, but a close investigation will show 
us it is not practical, and he need not wonder that it has not been 
applied before. There is one great failure about it; how can he 
get the slides driven without having recourse to means that are not 
simple, and besides that will be very indirect? If we draw the 
plan of such an engine we shall see, in fact, how difficult it is to 
obtain a direct connection of the links with the valve rods; the 
centre lines of both are thrown considerably apart without avoid- 
ing the inconvenience inherent to the present systems, and of 
which I will speak hereafter. It must not be forgotten 
that there are two things to be aimed at in designing 
@ modern locomotive: A large axle-bearing surface with a suitable 
disposition of the steam chest, enabling the valves to be placed 
without reducing their proper dimensions. The pressure of rolling 
weight on axle bearing should not exceed 160 lb. per square inch, 
and the least depth of the slide valves 2in. Besides, the valve rods 
should be connected with their links as direct as ible. All 
engineers in the locomotive department know how difficult it is to 
secure all these requirements when the engine is an inside cylinder 
one, and the bore of the same exceeds 17in., and that they want 
to keep the vertical disposition of the slides between the cylinders, 
This applies chiefly to the normal gauge engines, When jt is 8 


ee of the broad gauge, the above conditions are more easily 


To obtain a per ing surface, various dispositions are now 
resorted to. Sharp dis; the valves underneath the cylinder at 
a certain inclination above the horizontal plan. Mr. Stroudley, 
in his 17}in. goods engines, and Mr. Stirling, in his 19in. goods 
engines, have put the valves underneath and quite horizontally. 
But this design will not permit the use of a bogie, and of a direct 
connection between the valves and the links. Moreover the valve 
face cannot be very well examined, unless the engine stands over a 
pit. However, it is not the worst disposition after all, as it has 
met with some popularity on our French railways. 

Mr. Webb in the “‘ Precursor” type has placed the valve on the 
top of cylinder. Surely he can get e bearing surfaces, for the 
axes for the cylinders are not to be more than 2ft. apart from 
centre to centre, but this songs is gained at the prejudice of 
the simplicity of construction. It raises the centre line of the 
boiler barrel more than it is necessary, perhaps, but this is the least 
inconvenience. The valve faces have to be inclined on two planes, 
both above the horizontal and on the vertical, which arrangement 
demands the use of the Allan’s straight link, a no simpler and no 
better contrivance than the shifting iink. The steam ports cannot 
be made large enough also. We understand that Mr. Webb has 
carried out another plan in his new g engines; the valves are 
horizontal and the link replaced by Joy’s valve gear. It is evident 
that a horitontal valve face is more easily worked out than that of 
the ‘‘ Precursor ” type. 

What I have said hitherto refers to the inside cylinder engines 
with inside frames, or with mixed frames, viz., an outer one 
embracing all axles and another inside embracing only the crank 
axle. But there is another disposition often met with on French 
and Belgian railways ; the outer frame exists only whilst a sort of 
longitudinal slab placed in the middle of it serves to relieve, by 
means of a third axle-box, the crank axle frame, of part of the weight 
bearing thereupon. This disposal, originated by the late Camille 
Polonceau, locomotive superintendent at the Paris Orleans Rail- 
way, has a great advantage; the outer slabs being widely aj 
large diameter cylinders can be used and plenty of reom is left 
between them to work the valves. Some other engineers have put 
the steam chest outside and the valve gear too; example—the 
express engines of the Western of France; and to avoid a long 
steam way from the valve face to the cylinder, M. Martin, 
engineer on the latter railway, has patented a crank axle much 
like that which Baldwin introduced on early American engines. 
With that disposition no doubt large cylinders can be employed with 
success, Unfortunately an outside frame so employed is very difficult 
torender very stiff, especially with the large wheels of express engines. 
The leading wheels must come renege after the rear of the 
cylinders; much overhang may ensue. It is, moreover, v 
difficult to provide efficient means of carrying the fire-box end, 
whether overhanging or situated between the two last pairs of 
wheels. Some express engines for the Northern of France were 
built in 1870 after the above fashion, but in its later express 
engines the company did not persist in it, and came back to the 
——w or “*mixed” frame. For goods engines, as used in 

lgium, for instance, it will answer very well; but whilst we 
have as much as we can on inside frames, we cannot do it 
a Marg with the outside frame. I doubt it will ever be met with in 

ngland. 

Ihave thus reviewed all systems used for inside cylinders. I 
may mention, also, the disposal of Messrs. Stroudley and Drum- 
mond, which answers two ends, namely, the one that occupies us, 
and the heating of the feed-water. Such a design is very ingenious 
indeed, but difficult to execute, and, I am afraid, will not be 
ao b for the inside cylind I 

ough all my sympathies are for the inside cylinder engines, 
can assert that the ecealies of the future will be the outside 
cylinder one on our 4ft. 8hin. gauge, whilst the former class can be 
still made for the broad gauge. 

Outside cylinders can now be run as steady as the insides ; bogies 
can be fairly used. The secure attachment of cylinders to frames 
is now rendered as perfect as desirable. However, there is a 
necessity for not keeping the valve face too far apart from the 
centre line of the cylinder, the steam ways are too long, and, there- 
fore, conducive to a reduction of pressure and to an increase of the 
counter-pressure in the exhaust, besides when the steam chest is 
inside the frame, a large hole has to be made in them which 
weakens it ; the steam ports have then to be reduced in size. The 
foreign engineers have since the introduction of the ‘‘ Crampton ” 
in France, employed what is known as Crampton’s or Engerth’s 
outside gear, excentrics are mounted on a return crank of 
Saginer’s patent. In that case it is sometimes needed to give to 
the valve a double inclination and the inconvenience is the same 
as with the ‘‘ Precursor” engine afore-mentioned, for with such an 
outside gear, steam chests are always outside on top of — 

Now it is well known that the outside gear is generally blamed 
by British locomotive engineers, although it has been extensively 
employed abroad for more than thirty years now. But part of it 
can be dispensed with, the steam chest remaining on the top of the 
cylinder, and the valve face made horizontal or slightly inclined 
only on that plan. In this manner the best engines made are in 
= Eaeey those of the Great Eastern Railway bogie express, and 
“Mogul” type of Mr. Adams. As for the links, they are kept in- 
side as in American engines; their motion is communicated to the 
slides by a rocking shaft, whose arms move in two different vertical 
planes. Here we have nota very direct connection, but the abso 
of power by the motion of the valve may be lessened if the slide is 
counter-balanced, which should always be done here, as there is 
sufficient room for it. 


Such an engine will meet, in my estimation, the wants of an in- 
creasing traffic necessitating the employment of larger diameters of 
cylinders, unless somebody happens to find a distribution better than 
the present one, and dispensing altogether with the big slide valve 
now in use. This is not very tik ely, for if it causes a loss of power in 
its action, it is nevertheless so simple that one fails to see how it could 
be superseded. At all events, the new contrivance should be such as 
not to get out of order at the high s usually met with in loco- 
motives. An engine, and especially a locomotive, must be as 
simple as ible, and at the same time very strong. When an 
engineer designs an inside cylinder engine, the cylinders of which 
are more than 17in. in diameter, and th steam chest is 
situated between them, he has a hard task ic accomplish. In 
order to get sufficiently e axle bearings, the crank arms next 
to the wheels are reduced in width—sometimes it is the crank 
pin; the wheel boss’s inner face stands within the tire in 
order to add 4in. or more to the length of the bearing. All 
this does not tend to simplify the construction, and besides 
not much ae is obtained. An eminent French engineer 
considered the Fairlie engine as the locomotive of the future. In 
my own opinion this stat t applies more fully to our narrow 
gauge and colonial railways, where the way is steep and has many 
sharp curves ; but the principle may be extended to the standard 
gauge. I venture to say I quite agree with this gentleman, and 
would not be astonished that in years to come the Fairlie engine 
would get more into use when the traffic requires more powerful 
— than those of to-day, and the newly built lines are steeper 
and have sharper curves than on the English railways, but as far as 
it is consistent with economy. 

I think I am not far wrong in my opinions, especially when I see 
them shared by eminent men of pb profession, and y hope that 
this letter will prove interesting to your readers. 

New Radford, Nottingham. A. E. Gopert, B. Se. Ing. 


S1r,—The letter from Mr. E. L. Pearce on the above-named 
subject, published in THE ENGINEER for December, 3rd, 1880, 
brings up a subject which was considered in this country many 

ears ago, and it will probably be interesting to Mr. Pearce to 

ww that precisely his on ee arrangement of parts was 
on the Boston and Providence Rajlroad, by Mr, G, 


used 
8. Griggs, 


when he was master mechanic of the road. Several of the engines 

are still running, Later Mr. Griggs abandoned this arrangement 

and placed the yalve directly above the cylinder, The Boston and 

Providence Railroad was about the last one in America to give up 

inside cylinder engines. F, W. DEAN, 
Cambridge, Mass., December 16th, 1880, 


THE THEORY OF COLD AIR MACHINES, 


Sir,—Mr. Bodmer and I ‘seem to get no forrader,” nor is it 
likely that any advance will be made unless we agree to confine our- 
selves strictly to certain issues; in other words, we must settle one 
thing at a time; further, we must take pains to understand each 
other, and discuss not words but facts, or what are assumed to be 
facts. I shall try and be as brief and lucid as I can in this letter; 
but as Mr. Bodmer has failed apparently as yet to catch my mean- 
ing, I must run the risk of repeating myself once more. 

Sty proposition is that the lawsas laid down in most text books 
concerning the effects of heat and work on permanent are not 
complete, and that in many respects they are imperfect, and in- 
volving contradictions. 

That these laws are not quite 4! is proved by Mr. Bod- 
mer in the clearest possible way. Mr. mer, who has evidently 
studied the subject carefully, and is well up in its mathematics, 
nevertheless flatly denies that a gas can be compressed unde any 
circumstances in a non-conducting cylinder without raising its 
temperature, or that it can be expanded without cooling. If this 
be true, then I am willing to concede that I am quite in the wrong ; 
that nothing remains to be learned about the behaviour of gas under 
compression and expanding ; and that Mr. Bodmer has set me 


ht. 
eeut in your own columns Mr. Bodmer will find the statement 
definitely and clearly made in an article on ‘‘ Compressed Air Loco- 
motives,” that air may be compressed without being heated and ex- 
sna without i cooled, and no doubt this is the opinion held 

y many able scientific men. Iam pretty certain that no one has 
ever experimentally tested the point, but it isa mathematical deduc- 
tion from accepted natural laws, and quite a legitimate deduction no 
doubt. However, Mr. Bodmer must not father the proposition on 
me; I take it as I have found it. 

Now if this be true, then this follows: If one pound of air be 
slowly reduced to one-half its volume while its pressure is doubled. 
then willa certain amount of work be done on it. The pound o 
air at 62 deg. will occupy 13,141 cubic feet. To reduce it to one- 
half the volume apiston 12in. in diameter must move through 6°57 ft. 
against a constant pressure of in round numbers 20 1b. on the square 
inch. The work done will be 14,850 foot-pounds, in round s. 

If I remove the weight by degrees, the gas will resume its original 
volume, and in doing so will give back 14,850 foot-pounds of work. 

Now I assert that under the conditions stated the pound of air 
represented 14,850 foot-pounds of potential energy more when it 
was compressed than when it was not compressed. I must ask 
Mr. Bodmer to prove that it did not ; but I venture to hope that 
he will concede, for the sake of ~ let us say, that if it is 
true that air can be compressed and expanded without being 
heated or cooled, my deduction follows as a matter of course. 

Next let me suppose that the air is rapidly compressed. In that 
case its temperature will be raised to about 180 deg. The rise due 
to the performance of work on the air will be 180 deg. — 62 deg. = 
118 deg., representing 20,953 foot-pounds. 

Here let me say that I give figures which have no preten- 
sion to minute accuracy. It will suffice for my present purpose to 
say that heat representing work done is produced. According to 
Mr mer the whole of the work done in compressing air is 
converted into heat. 

According to the statement which I assume to be right, if air be 
compressed slowly, the whole of the work is expended in over- 
coming the resistance of the air, and remains stored up in the air 
as potential energy ; and the deduction which I draw is, that when 
air is compr rapidly the work done on the air is expended 
partly in overcoming the resistance of the air, as stated above, 
and is partly converted into heat. 

Let the work done slowly = x, and the heat produced when the 
work is done quickly = y, then the work when done quickly must 
invariably = x + y. 

I hope I have now stated my views clearly, and I will ask Mr. 
Bodmer to kindly confine himself to one point, namely, to showing 
that whether air be compressed slowly or —— it must be heated. 
If he makes this plain then I shall with the pane rleasure 
admit that I am indebted to him for a valuable lesson. If, how- 
ever, he fails to do this, I shall expect him to admit that my 
deductions are right; and if this be conceded then I hope to advance 
a step, and perhaps call his attention to something which he has 
not thought of before. But I beg him above all things not to 
fancy that the idea that air can be compressed without being 
heated originated with me, 

May I furthermore ask him to explain why air becomes hot when 
compressed? I have always been taught that the heating was due 
to the collisions of the molecules oa their friction against each 
other. 11. 

London, January 10th. 


BOGIE ROLLING STOCK, 


S1r,—I noticed in your remarks on an American’s opinion of 
English railways, in a recent number of THE ENGINEER, that you 
recommend for adoption on English lines carriages with two four- 
wheeled bogies. low me to remark, as a frequent traveller on 
the Great Northern and Manchester, Sheffield, and Lincolnshire 
Railways, that the carriages I invariably find most comfortable to 
ride in are the ordinary six-wheeled carriages, in which the centre 

ir of wheels are allowed a certain amount of side play. There 
is very much less oscillation in these than in the bogie carriages ; 
and this is especially noticeable when riding in the end compart- 
ments, It appears to me that bogie carriages as at present con- 
structed are not suitable for high speeds. Does not this arise from 
the fact that the pull on each bogie is from the centre, and not 
from the fore as in an ordinary carriage? The fact that the 
tractive force is applied so far behind the first pair of wheels must, 
I think, be the cause of the oscillation. If instead of a pin pro- 
jecting upwards from the bogie, and on which the carriage is 
centred, a slot were formed in the ie in the direction of its 
length, into which a pin would project downwards from the car- 
riage, the pull would always be from a point as forward as desir- 
able for steadiness, in direction the were 
teavelling. This need make no difference to the weight being 
distributed equally on each pair of wheels of the bogie. The only 
difficulty apparently would be that the forward bogie would bear 
more than ite share of the weight of the carriage, and this must . 
often be the case in six-wheeled carriages, and need not be a 
serious disadvantage. VIATOR. 

Manchester, January 6th. 


Fast Time ON Freicut.—‘‘ Train 36—New York, Lake Erie, and 
Western—says the Port Jervis Gazette, og bene cars, mostly 
stock, Tim Welch conductor, engine 372, a Danforth and Cooke 
engine, A. J. Goble engineer, received orders at Lackawaxen last 
Friday morningat2.43torun twenty-five milesan hour, and make Port 
Jervis ahead of train 12if possible. They ran the twenty-three 
miles in forty-six minutes, arriving here at 3.28. They left Lacka- 
waxen nine minutes ahead of train 12, arriving here ten minutes 
ahead of her time. This is claimed by old conductors to be the 
best time made by a loaded freight train, About one-third of the 
distance is up grade, the balance down.” If this is the best time 
they can make in the United States with goods trains of forty cars, 
on a road two-thirds of which is down hill, it is evident that 

es, and i propose to do much in the way of quick running, . 
they will do well to take a lesson or two fro English engineers. 


JAN, 14, 1881. 
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RAILWAY MATTERS. 
THE Hoosac Tunnel is about to be lighted by electricity. 
Ar the meeting of the Darlington Town Council on the 6th, it 
was stated that the new tramway in that town would be com- 
menced, at the latest, next month. The contract had been turned 


over from the company which originally undertook to make the 
tramways, to another. 


Tr was stated in the Toronto Globe, of the 8th inst., that a syndi- 
cate of well-known capitalists and others has been formed for the 
construction of the Canadian Pacific Railway, on terms eminently 
more favourable to the Dominion than those now awaiting ratifica- 
tion by the Canadian Parliament. 

THE correspondent of the Z'imes, writing from Candahar, says :— 
‘The railway now being constructed in a half-hearted way to 
some undetermined point between Sibi and Candahar is another 
prolific source of waste, and unless the Government mean to com- 
plete it es ed and efficiently, which they do not, it ought to be 
abandoned.” 

Or the 6000 men employed in the London and North-Western 
Railway Works at Crewe, 4803 have signified their intention to 
= the proposed new insurance society, in lieu of the Employers’ 

iability Act ; 109 have declined to do so, and nearly 500 remain 
undecided. A special insurance fund has been created for Crewe, 
offering additional facilities and benefits to the employed. 


Ata meeting of the Dundee Guildry on the 5th inst., it was 
agreed that the erection of the Tay Bridge was a work of urgent 
necessity, that it should be of such a substantial character as to 
ensure public confidence in its security, and that the roped 
height of 88ft. was much beyond the requirements of the traffic to 
Newburgh and Perth. It was resolved to forward a petition to 
Parliament embodying these resolutions. 


On its trial trip in the middle of last month, the American 
Fontaine engine, with driving-wheels on the top of other wheels— 
road wheels—hauling four coaches, ran forty miles in forty minutes, 
and, according to the American Journal of Industry, ‘the 
engineer says she had not attained her highest speed then. He 
says, with a light train the engine will be a perfect success, and can 
travel like the wind ; she is one of the easiest riding engines ever 
built, no rocking or side motion perceptible, is now at Grosse Isle, 
where she will undergo a few slight repairs / and will then have a 
thorough trial on the Canada Southern road.” 

A copy of a petition to be presented to the Queen on behalf of 
Mr. Alexander Atkinson, who has spent his time and money, to 
the neglect of his business, in endeavouring to secure the adoption 
of a system of prepaid parcel post at uniform rates, is being circulated, 
The system he proposed has been favourably received by the Prime 
Minister, Postmaster-General, and the railway companies, and 
there is some b mere yo of its being brought into actual operation. 
The German Postal Department has a long time been before us in 
this matter, and the advantages and convenience of a simple 
parcel post are so many that it may be hoped we shall ere long 
enjoy them. 

THE first electric railway in Europe built for ordinary traffic has 
now been nearly completed. It is situated in the city and suburbs 
of Berlir. It runs from the central cadet establishment in 
Lichterfelde, It is the first aetual experiment with the system in 
ordinary traffic. It may be remembered that in the summer of 
1879 Dr. Siemens achieved great success with the electric railway, 
which was constructed, as a scientific experiment, in the grounds 
of the Berlin Exhibition of that year. The line will, it is expected, 
be opened for traffic before the close of the present month. The 
contractors who are constructing the railway are Messrs. Siemens 
and Halske, of Berlin. 

On Tuesday the purchase of one of the Rhine railway lines by 
the State formed the chief subject of interest and importance dis- 
cussed in the Lower House of the Prussian Parliament. The 
Government desire to buy this line for strategical purposes, in 
order that the transport of troops to the French frontier may, in 
case of necessity, be facilitated in every possible way. The Liberals 
= the purchase, principally on the ground of expense, but 
the Minister of War — out that in any case a second line of 
rails would have to laid down, so that the question resolved 
itself into this—either the State must buy the railway or have an 
extra line of rails laid down. The Minister added that France had 
made every effort to improve her network of railways, and it was 
incumbent on Germany to follow the example and adopt every 
means for quickly forwarding troops to Alsace and Metz. The 
question has been referred to the Railway Commission, and it is 
highly probable that their decision will in favour of a second 
line of rails being laid down in pref to the purchase of the 
railway by the State. 


THE deeper works of the Severn Tunnel have now been freed 
from water by the new 35in. pump added to the two 26in. pumps 
already fixed in the pumping shaft, and a dam has been built across 
the inshore heading through which the great spring of water came 
that flooded the works more than a year ago. The large pumps above 
referred to were designed and erected by Messrs. Harvey and Co., 
of Hayle —- Cornwall, from the instructions of Sir John 
Hawkshaw and Mr. Charles Richardson, C.E., engineer for the 
tunnel. The main works under the river will thus be safe from 
such an aecident in future; and the contractor will proceed with 
the arching of the tunnel under the shoots, or —— portion 
of the Severn, as soon as his arrangements have been completed 
for this work. A working shaft and a separate pumping shaft 
have been | ge down on the other, or landward side of the great 
spring, and large pumps fixed, by means of which the spring can 

commanded from that side without interfering with the river 
portion of the tunnel. The building of the tunnel has been com- 
menced at this working shaft, and a heading driven — up to 
the spring. On the east or English side of the river the ailing 
of the tunnel has also been commenced, and 
progress. 


DurinG the month of November there was a total of 145 acci- 
dents on the American railways, by which 40 persons were killed 
and 165 injured. Twenty-three accidents caused the death of one 
or more persons; thirty-two caused injury to persons, but not 
death, while in ninety cases, or 65°5 per cent. of the whole number, 
there was no injury serious enough for record. As compared with 
November, 1879, there was an increase of fifty-nine accidents, of 
twenty-four in the number killed, and of 101 in that injured—an 
extraordinary increase on all points. Five collisions were caused 


already made some 


by trains breaking in two; four by mistakes in train orders or | P 


failure to obey them ; no less than three by runaway engines ; two 
| a sen switches, one by a flying switch, and one by snow. 
ere were forty-two accidents resulting from defect or failure of 
road or equipment, two from the weather, nine from purely acci- 
dental causes which could not be foreseen, fifty-nine from careless- 
ness or defects in management, and thirty-two were unexplained. 
Forty-three accidents took place in the hours of darkness, eighty- 
six in daylight, while in sixteen cases the hour is not determined, 
There is an improvement in the matter of misplaced switches 
only, the Railway Gazette says, eight accidents—two collisions an 
four derailments-—being traced to that cause. There were no 
malicious derailménts. The only broken bridge was a temporary 
structure on a new road, used until the permanent bridge could be 
built. Oneease, however, appears again of that familiar but inexcus- 
able piece of carelessness, the removal of a rail by trackmen without 
utting out proper signals, The number of accidents was the 
est of any month for the year, The unusually early and 
sudden appearance of winter has had something to do with this, 
as, for instance, in the case of the twelve broken rails recorded, 
but beyond that no special cause canbe assigned. Traffic was very 
with pro! some overworking of train men, may have ,contri- 


‘NOTES AND MEMORANDA. 


M. Orvis has recently redetermined the time of rotation of 
Jupiter, and makes it 9h. 55m. 36s. in mean solar time. 

AN ink, which can be atest for eine eee glass, has lately 
been brought out by Messrs, Sabatier and Co. It consists mainly 
of hydro-fluoric acid; but there are some other ingredients mixed 
with it, which enable it to be used as an ink, and which prevent 
the dangerous fumes which are found so inconvenient in using the 
simple acid. 

THE wire ropes for the great East River bridge between New 
York and Brooklyn are each 1550ft. in length, 3in. in diameter, and 
their aggregate weight 102,495lb. Each rope is made in seven 
strands. The central strand has forty-nine No. 11 wires, and the 
six strands enveloping this have nineteen wires each, of No. 4, 5, 
and 7 gauge, making 163 wires in all. 

Parnt from steel scale is one of the latest additions to the many 
anti-all-sorts-of-thi paints. The scales which fall from steel 
plates and bars, as these are passed through the rolls, are collected 
and finely ground. They are then mixed with oil and colouring 
matter, but without any extended experience of the paint so pro- 
duced, there seems no reason for thinking it any more effectual 
than iron oxide and many other paints. 

THE Bootle Times states that an interesting archzological dis- 
covery was made in Liverpool on the 5th inst. In the course of 
the excavations for extensive docks at the north end of the city the 
workmen discovered the half of a ship at a great depth from the 
surface. The timbers are in a good state of preservation. The 
beams to which the stays are fixed are of elm, fixed with oak pins, 
and the planking also appears to be of elm. The vessel is —— 
to have got into its — position at least two centuries ago. The 
build is of a very old type. 

A NUMBER of Roman remains have been dug up outside the 
railway station at Metz. Among them are three skulls, which, 
according to Professor Schaffhausen, of Bonn, belonged to three 
different peoples. One is that of a civilised German, another that 
of a low German of the tribe of the Trisians, and the third is of 
Lappish origin. There were thirty-five vessels, four metallic 
objects, three coins, and two tombstones with inscriptions found. 
The spot on which all the objects were dug up was, it appears, the 
chief burial ground of Roman Metz. 

In a recent paper on ‘‘Electromotive Force and Chemical 
Affinity,” Dr. C. R. Alder Wright described experiments, the chief 
result of which is the conclusion that the action of a current in 
electrolysis is to decompose the electrolyte into ‘‘ nascent ” | pores 
which evolve heat in changing into ordinary products of electro- 
lysis. These nascent — may be the ultimate atoms compos- 
ing the molecules of the ordinary products, and the heat is given 
out in these atoms coming together to produce molecules, say, of 
oxygen and hydrogen in the case of water. 


ACCORDING to published results of a recent examination of 
Mallet’s tables of corrosion of cast iron, wrought iron, and steel 
— Association’s Reports, 1839-43), the relative loss of weight 

ue to corrosion of wrought iron and steel is as between 10°45 and 
10°37 grains per year in foul sea water, 5°85 and 5°175 in clean sea 
water, 7°68 and 6°045 in foul river water, and 6°69 to 6°67 in cit 
atmosphere, These experiments have been quoted by Mr. B. H. 
Thwaite, but Mallet’s experiments, nor those of others to whom 
reference is made, have dealt with the very mild steels made for 
shipbuilding, nor do they give the effect of the contact or connec- 
tion, even if that be only by the water itself, of different metals 
with this steel. Mallet’s reports show the effect of contact of cast 
and wrought iron with gun metal and copper, the corrosion of best 
wrought iron and gun metal in contact and in sea water being 
242 gr. per annum per square inch. 


Some interesting and useful information on the ignition tempera- 
ture of gaseous mixtures was recently communicated to the 
Académie des Sciéncés by MM. Mallard and Le Chatelier. The 
explosive mixture of oxygen and hydrogen fired between 977 deg. 
and 1057deg. Fah.; the temperature being only lowered about 
85 deg. when the proportion of oxygen was increased one-half. The 
addition of nitrogen to the mixture made very little difference to 
the temperature of ignition, but carbonic acid slightly augmented 
it. An explosive mixture of carbonic oxide and oxygen took fire at 
about 1200deg. Fah. Great variations in the relative proportions 
of carbonic oxide and oxygen only produced the slightest dis- 
cernible differences in the temperature of ignition ; but carbonic 
acid augmented it v remarkably. Nitrogen affected it but 
slightly. The slow combination of carbonic oxide is producible at 
temperatures much below that of its active combustion. 


SomE experiments nade by Mr. W. Crookes, F.R.S., show that 
the heat conduction of air at different states of rarefaction varies 
7 considerably, although the trdnsfer of heat through air of 
different densities above atmospheric pressure seems to be much 
the same. In Mr. Crookes’ experiments an accurate thermometer 
was enclosed in a small glass globe, the bulb of the thermometer 
being in the centre of the stem enclosed in the tube from the globe 
tothe pump. The = under different stages of exhaustion was 
then dipped into hot water until the ther ter b 
stationary. It was then taken out, wiped dry, and allowed to cool 
in the air, the time — in every fall of 5 deg. being noted. 
The conductivity rapidly decreases as the pressure is lowered, and 
with a fall of pressure of from 5 millims. to 1 millim., the rate of 
fall ia temperature is twice as much as in all-the range of fall of 
760 to 1 millim. The loss of heat in the high vacua in which 
planets are supposed to exist would thus only ike place by radia- 
tion and be very slow. 

A NEw method of treating paper, and printing such articles as 
cheques so has to sy fraud, has been recently patented by 
Mr. A. Nesbit, F.C.8. In dissolving writing ink it is necessary to 
have the solution either slightly acid or slightly alkaline. He 
therefore makes his cheque by using a dye, which is affected both 
by acids and alkalis, but which is one colour in acids, and anoth 


MISCELLANEA. 

TuE Institution of Civil Engineers has just entered upon its sixty- 
fourth year. 

In our account which appeared last week of the Peterborough 
sewerage, it should have eas stated that the 12in. centrifugal 
—— were of tie side opening type made by Mr. C. L. Hett. 
of Brigg. 

Tne English Watch Company, of Lozells, Birmingham, has, this 
year, the Birmingham Post says, carried off the contract for 
watches for the Indian State Railways, which has hitherto fallen to 
American manufacturers. 

A PARLIAMENTARY paper has just been issued containing a 
declaration between Great Britain and the Swiss Confederation for 
the reciprocal protection of manufacturing and trade marks, signed 
at Berne, November 6th, 1880. 

SovurH London parishes, through which the pipes of the proposed 
Sea Water Su iy Company will pass, should, the Metropolitan says, 
“look after her interests, so as to get cheap water for their 
roads.” Rather a dear way of getting cheap water, bringing it 
seventy miles. 

A NEw agricultural association is being formed in Lope aig 
The formation of so many new farmers societies in the past few 
years seems toindicate great change in the views of farmers as to 
the necessity, under modern competition, for making themselves 
acquainted with new-fangled notions and apparatus or machinery. 

AccoRDING to the returns made by Mr. T. W. Keates, consulting 
chemist to the Metropolitan Board of Works, the gas supplied by 
the three gas companies under supervision was, on the whole, less 
in illaminating power a the week ending the 5th inst. than in 
the previous week. The sulphur was also less in quantity, but the 
ammonia was slightly in excess. Sulphuretted hydrogen contmued 
to be entirely absent. 

WE have received, among other sheet calendars, one of most 
original and tasteful design published by Sir J. Causton and Sons. 
The signs of the zodiac, or most of them, are arranged in a new 
manner, and treated in pleasing conventional style. Another is 
equally well got up by Mr. C. F. Kell, lithographer, London. It 
is a good sample of gold printing, and the choice of the few colours 
employed is illustrative of the change in taste in these matters in 
the past few years. 

THE miners’ conference sitting in Manchester this week has been 
discussing other matters relating to mining besides the Employers’ 
Liability Act, and at the meeting on Wednesday a series of resolu- 
tions were passed with reference to the responsibilities and qualifi- 
cations of chief managers, underground managers, and foremen, 
and the inspection of mines; also recommending the adoption of 
measures for exhausting‘the dangerous gases in new mines, and an 
increase in the number of shafts in large collieries. 

Mr. J. CHARLES Kine has published a pamphlet proposing to 
make an embankment road across the Irish Sea between the Mull 
of Cantyre and Tor Point. Mr. King simply proposes to fill this 
channel up with earth, &c. It is nineteen miles across 474ft. deep, 
and Mr. King says that there are no engineering difficulties in the 
way to prevent the immediate com t of the undertaking. 
He notes the fact, however, that Gulf Stream currents flow at six 
knots an hour through its passage; it is true Mr. King - 
nothing of the completion but only the commencement of the 
project. 


A VERY neat graphic history of the tin trade and copper trade in 
the past twenty years, has been published, the arrangement and 
colouring being similar to that of the iron trade’s chart, issued last 
year by Messrs. Spon for Mr. W. G. Fossick. That before us is 
issued as a supplement of the British Trade Journal. It is vw 
illustrative of the value of the graphic system of presenting statisti- 
cal matter of this kind, and by the adoption of gold as the colour 
for the chief blocks, numerous clearly distinguishable shades illus- 
trating quantity or value are obtainable with few colours. The 
scale divisions are not, however, fine enough to permit of accurate 
reading. 

From the monthly returns published in connection with the 
Cleveland Ir sters’ Association it appears that there are now of 
the 167 blast furnaces in the district,120 in blast. Some of the 
others are only damped down and not extinguished. Two furnaces 
were built during the past year—one by the Consett Iron Company, 
and one by Messrs. Samuelsonand Co., Middlesbrough. The quantity 
of Cleveland pig iron made during the past year was 2,510,853 tons, 
which is greater than the production in any other year, the largest 
previous production being 2,138,378 in 1877. In 1879 the production 
was 1,781,443 tons, which is about the same asin 1871. The dis- 
tress in the Cleveland district after 1875 was thus due to too 
greatly increased means of production rather than to decrease in 
the work to be done. 


At the monthly meeting of the Whitby Pier and Harbour 
Trustees, on the 5th instant, a report was read by Mr. Sandeman, 
engineer, stating that the foundations in the harbour are princi- 
pally of shale, and that with little or no blasting a navigable 
channel may be jee re from between the pier ends to the fish 
quay above bridge, which will give an average increased depth of 
water of about six feet.—In reply to the Hon. Cecil Duncombe, 
the chairman said this increased depth of water would make all 
the difference between having a port fit for the purposes of trade 
and commerce and one that was fit for nothing, especially if the 
North-Eastern Railway constructed their projected new quay. In 
order that the Commissioners may be in a position to carry on 
dredging operations with their own plant, it was unanimously 
decided that the amount of loan to be applied for shall be increased 
from £40,000 to £45,000. 


Ir would seem that some of the work done by icebergs and glaciers 
in days gone by when they used to be busy hauling lumps of rock 
from place to ieee is likely to be utilised. A communication on 
boulder stones as gravestones was read at the last meeting of the 


colour in alkalis, and prints upon the document partly in an acid, 
and partly in an alkaline ink, so that the inscriptions are apparent 
only by virtue of their acidity or their alkalinity. When such a 
document is placed in dilute acid, the whole of the colour becomes 
of the acid tint and the printed inscription is lost; and if it is then 
= 2 alkaline solution the — becomes alkaline, con- 
uently the inscription is not ined. Again, if such a cheque 
in dilute alkaline the whole of the colour 
of the alkaline tint and the printed inscription is lost; and if it is then 
laced in acid the whole becomes acid, consequently the inscription 
is not regained. All solutions must of necessity be either acid, 
alkaline or neutral, and, as against the last, it is only necessary to 
use either the alkaline or acid solution in the larger proportion. 


A NEW optical milk test has been devised by Herr Mittelstrass, 
of Madgeburg. While in previous instruments of the kind the 
= has been to add milk to water till a layer of given thickness 

comes opaque, in this new instrument a given quantity of milk 
with a given quantity of water is examined by looki through 
different thicknesses of layer till opacity is reached. The vessel 
holding the liquid has a = tok bottom, and in its cover a vertical 
graduated tube in a slide, with glass closing its lower end. Light 
is thrown Ww from below by means of an oblique mirror, or from 
the source direct. The tube, through which one looks, is moved in 
the slide till the light disap , and at this point the scale is read 
off. Experiments made by Professor Maercker with this apparatus 
show it to be very accurate. The greatest difference between 
determinations of the fat in milk with it and by chemical analysis 
was 0°3 per cent.—average 01 per cent. It is only with fresh 
milk, however, that it succeeds ; in the case of old milk, which has 

n to form cream, the results obtained are too low. For skim 
milk Messrs. Mittelstrass pre a special table. The chief 
advantage claimed foy the instrument is its easy manipulation 
and the quickness with which results are arrived at, = © 


hester Literary and Philosophical Society by Mr. E. W. 
Binney, the president. He observed that in the numerous excava- 
tions made in the drift deposits large boulder stones are often met 
with, and workmen are glad to get quit of them somehow or other. 
Blasting them or burying them near where found, have been gene- 
rally employed. Latterly it has become the fashion to remove them 
to public parks in order to preserve them. He—the president— 
when visiting Ashton-under-Lyne the other day, observed another, 
but in the churchyard in the Manchester-road, a greenstone boulder, 
instead of being buried ‘as was formerly the custom, is now used as 
a tombstone over the grave of a son of an alderman of that borough. 
Over the grave oi the late Mr. Locke, the railway engineer, in 
Kensal-green cemetery, is a block of red granite, but although 
plain, Mr. Binney thought it was not a boulder. 

ANOTHER new electric lamp has, it appears, been tried with 
success. On the evening of the 7th inst., the Duke of Sutherland, 
the Marquis of Stafford, Sir Arnold Kemball, Colonel Green, Sir 
Eustace Piers, and others, visited the offices of the British Electric 
Light Company, to witness a private exhibition of the new small 
lamps invented by Mr. St. George Lane Fox. These lamps are 
similar in principle to those being worked out by Mr. Edison. Mr. 
Lane Fox cS been working at these lamps for two years, and there 
seems every reason to think that his labour has resulted in a 
practical success. The incandescent carbon filaments, which are 
enclosed in glass bulbs from which the air had been exhausted, had 
already burned from 50 to 100 hours, and it is believed by the in- 
ventor, that in ordinary average use they will last for years. Fifty 
hours is, however, it is stated, a sufficient length of time-to make 


*Mr. Fox’s system much cheaper than gas, to say nothing of its other 


advantages. The lamps are made of various powers; those shown 
on Friday were giving a light of about 10 candles each. Seven 
lights were burning on a very small Gramme machine capable of 
working 20, and it was shown that each lamp could be turned on. 
and off ag easily as gas, without affecting the others. ’ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIP@IC.—A. Twiermever, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company 
TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to pate and bearing a 2d. postage yp order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or muscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 


Cc. P. A.—Alinost all the principal iron and steel merchants in London 
will supply the different brands of iron mentioned. For names consult our 
advertising columns, 

W. H.—To find the breaking weight for wood beams loaded in the middle, 

multiply the width in inches by the square of the depth in inches, and divide 
by the span wn feet. Multiply the result by 3 for Riga fir, 4 for red pine, 
and 5 for Bnglish oak, The result is the breaking weight in hundred- 
weights. Knots weaken beams by an unknown quantity. 
. P. T.—For coating the end of the carbon rod you have simply to dip it 
into the acid solution and connect to the battery in the ordinary way. For 
the circle and hole in the plate of carbon, bed the latter on clay, and bed a 
small ring of clay on the top of the carbon, Pour into the hole and ring of 
clay some of the plating solution, and connect up the terminals in the 
ordinary way. Consult some work on electro-metallurgy. Gore's book, 
published by Longman, the Blectro-Metallurgy in Weale’s Series, of 
Crosby Lockwood and Co, 

8. D.—A rotary engine of the kind you describe with a heavy piston to cause 
rotation, was patented and made many years ago. It was a complete 
failure. When running at slow speeds it gave out no power worth having, 
and when run quickly the centrifugal force held the piston at the end of 
the cylinder. Nothing can be done with such an engine, unless means can 
be devised for returning the piston rapidly to the opposite end of the 
cylinder, which appears to be impossible withovt producing shocks which 

uickly break the machine to pieces. 

3M. (Upperthorpe).— There is nothing wrong about the rule, which is taken 
from Mr. Bvan Leigh's ‘‘ The Science of Cotton Spinning.” The rule has 
been derived from cctual practice, and you will find, if you make the 
calculation, that a belt llin, wide and running at 1800/t. per minute, will 
have a pull of 13751b., or 1441b. per inch of width to sustain, A belt 
half an inch thick will readily work under these conditions. Your pulley 
would probably be quite 10/t. in diameter to get a lap of 120in., and its 
apeed at 1800/t. per minute would be only about 60 revolutions in the same 
time. The conditions are’ therefore rather unusual, By the rule, single 

belts are supposed to do twice the duty of double belts. 

H. P. T.—(1) There is no difficulty in calculating the strength of a punching 
bear, but we have some difficulty in giving you a really approximate 
rule. You must measure the distance from the centre of effort in the jaws 
to the centre of the width of the bar. If the bar be of uniform section, then 
the strain, supposed to be all concentrated at the inner edge of tre frame, 
may be got by dividing half the width of the bar into the length from the 
centre of effort in the jaws to the middle of the bar. If the quotient be say 
ten, then 1 ton at the jaws will be 10 tons on the bar. All the ivon is, how- 
ever, not concentrated at the edge of the frame, and it is the practice to make 
the inner edge of the bar about three times as wide as the outer edge, just 
as the bottom flange of a girder is sometimes made of a greater section than 
the top. As a rough-and-ready rule you may regard the whole strain as one 

of tension at the place “ A" in your sketch, and as concentrated wd age 
one inch in from the inner edge. The iron should not be submitted to a 
strain of more than 7 tons per square inch under the conditions stated. 


PAINTING CASTINGS. 
(To the Editor of The Engineer.) 


Srr,—Can any one tell me of a chea: for covering small 


P process 
to save oy Galvanising leaves such ugly lumps all over them. 
anuary Sth. Zeta. 


POSTAGE STAMP MACHINES. 
(To the Bditor of The Engineer.) 

Sin,—Will any reader kindly tell me whose machines are now used b 
the Government contractors the manufacture of postage stamps, ani 
what are the dates of the patents? B B. 

Halifax, January 10th. 


SUBSCRIPTIONS. 

Tur Enorveer can be had, by er, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge o, two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tae Encineer Volume, Price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be had, price 18s. each ; — 
Vols, 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 43, and 49. 

A complete set of Tue ENGINEER can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-ofice order must be accompanied by 
letter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order, — Australia, Belgium, Brazil, British 
Colum British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Po’ , Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, Ceylon, France, 


and A Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
y xn be en, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. - When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*,” Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur Enatneer, 168, Strand. 


MEETINGS NEXT WEEK. 

Tue InstrTuTION or Civi, Jan. 18th, at 8 p.m.: 
** Deep W: of Coal in South Wales,” by Messrs. T. F, Brown and G. 
F, Adams, M. M. Inst. C.E. 

Tue Socrery.—Wedn » Jan, 19th, at 7 p.m.: 

the council will be read, 
m of officers and council for the ensuing year will take place, 
and the president will deliver his address, 

Society or Arts.—Wednesday, Jan, 19th, at 8 p.m.; Ordinary meeting, 
** Causes of Success and Failure in Modern Gold Mining,” Mr. 

G, Lock, F.R.G.8. Friday, Jan. 21st, at 8 p.m.: Indian » * Forest 
cy in India,” by Sir Richard Temple, Bart., G.C.S.I. Mr. 
Andrew Cassels will 


DEATH. 
On the 2nd ult., at sea, off Mr, CuaRLes Heyny Rinowoop, 
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_ FACTORY AND WORKSHOP INSPECTION. 

On Saturday afternoon the Home Secretary received a 
deputation at the Home-office, charged with the expres- 
sion of the sentiments of a large number of working men 
who are dissatisfied with the existing arrangements for the 
Government inspection of oe, and factories, The 
deputation was introduced to Sir William Harcourt by 
Mr. Broadhurst, M.P. Its members advocated the appoint- 
ment of an increased number of inspectors, and that 
inspectors should be drawn to some considerable extent 
from the artisan class. Mr. Burt, M.P., and Mr. Mac- 
donald, M.P., supported the ee by their presence. 
We note with pleasvre that Sir William Memo gave a 
very temperate and statesmanlike reply to the request of 
the deputation. He pointed out that in the first place 
more ps ng meant more outlay and expense ; and in the 
second place he warned his hearers against doing anything 
to augment what may be termed trade friction, or the 
difficulties inst which trade has to struggle in this 
country ; and he concluded by saying that he thought the 
great artisan class should have its fair number of places in 
the civil service of the country. He gave no pledge, but 
he succeeded in dismissing his visitors fairly well pleased 
with him and with themselves, The latter portion of his 
reply apparently means nothing. Appointments of all 
kinds in the Civil Service are now Ps according to the 
number of marks obtained by the competing candidates 
when being examined to ascertain their fitness for the 

ts they wish to fill ; and if artisans, or their children, 
ing of suitable age, can pass the examinations nothing 
more is required to get into the Civil Service. Ina word, 
Civil Service appointments are as open now to the artisans’ 
children as they are to a duke’s progeny, and we fail to see 
what more Sir William Harcourt or any one else can do; 
unless indeed a certain number of places are to be filled 
- from the artisan class without regard to qualifications. 
If the working man is not now represented in the Civil 
Service it is simply because his class contains no members 
who are at once qualified for places in its ranks and 
willing to join them. It is a pity that Sir William Har- 
court did not make this point quite clear, as what he said 
~~ raise hopes which can of course never be fulfilled. 
1e deputation will, however, have done good service in a 
way not intended, if it directs the attention of employers of 
labour generally to the whole question; and stimulates 
them to get rid of some of the burdens with which 
the present system of Factory Acts and inspection has 
laden them. It is indisputable that Government inspec- 
tion has done a great deal of good ; but itis well known to 
dispassionate men that it is in many cases arbitrary in its 
action, unequal in its incidence, and oppressive in its opera- 
tion. The great mistake which lies at its root is that it 
overdoes some things while it leaves others undone. Thus, 
it permits work to be carried on in low, ill-ventilated, 
unhealthy workshops, while it prevents a stout healthy lad 
from working an hour extra a nights in the month. It 
prevents women who are old enough to take care of them- 
selves from doing certain classes of work, which are 
accordingly ae nese by men, and the women are thus 
deprived of the chance of ing their own living. But 
the defects of the Factory Acts and several other 
enactments of a kindred character are too well known by 
both artisans and employers to render it necessary that we 
should cite particular instances of their defects. The law 
might be rendered intolerable in its operation by lack of 
judgment on the part of the inspectors. What injudicious 
or officious Government inspectors may do is well illus- 
trated by the action of the marine se nc of the Board 
of Trade in many instances which will suggest themselves to 
our readers. Butonthe other hand, mostemployers of labour 
know how much they owe to the tact, courtesy, and skill of 
experienced inspectors, who take enormous trouble to avoid 
increasing that “friction in the working of the Act” 
inst which Sir William Harcourt warned the deputation. 

e hold that for the most successful carrying out of the 
— of Government inspection of all kinds, the inspectors 
should be carefully selected from classes which have no 
interests either with employers or employed. Such men 
are likely to do their duty, which is simply to see the law 
put in force as pleasantly as possible for all parties. If 
artisan inspectors were appointed, they could easily brin 
an amount of oppression to on the masters which 
would render life a burthen ; and if artisan inspectors did 
not do this as a rule, then their mere transfer to a Govern- 
ment office would work a miracle. We feel confident, 
indeed, that any considerable augmentation of the strain 
now put on manufacturers would do very t harm, and 
tend in the long run to injure the artisan as much as 
the master. Sir William Harcourt’s scheme for making 
the existing inspectors do more work than they do now 
has at least its plain comimon sense to recommend it. If 
the artisans have yo. congue to make, let them complain to 
the heads of the es unions, who will in turn direct 
the attention of the inspectors to the black spot they have 
failed to discover ; and all this could be done so secretly 
that the employer must fail to detect the original informer. 
It is remarkable if this plan has not been extensively acted 
upon already. We know that in some districts the manu- 
facturer always hears from the Union if he makes a mis 
take, or breaks the law when his hands do not wish it 
broken, 

In dealing with this question, the men would do well to 
bear in mind that circumstances are at present adverse to 
the earning of money with extreme ease. The working 
men of this country have to compete with the working 
men of other countries. The fact is known and compre- 
hended in a loose, vague, shadowy kind of way by the 
British working man who has not been to France, or 
Belgium, or Germany. It is much to be desired that he 
should understand it better and more fully than he does. 
While men in this country clamour for eight hours a-day 


of work, those with whom they have to compete work con- 
tentedly for eleven, twelve, and even fourteen hours a-day, 
and that at a rate of remuneration which would not 
satisfy the English artisan. We recently heard it stated 
by an engineer, who has gasworks abroad under his 
control, that the regular pay for gas stokers, skilled men 
was 4d. per day. We might cite other instances of work done 
for a franc or a frane and a-half per day in France, and 
in Germany and Austria for equivalent sums, which would 
make English fitters and erectors open their eyes. The 
reply always ready is, “ It is quite true that these men get 
low wages, but they get all of are worth, An English- 
men can do three times as much.” This was at one time 
an excellent argument. It was, moreover, practically true. 
It was just because one Englishman could do as much 
work as three Frenchmen that England attained the high 
position she did. But foreigners tars changed all that. 
Artisans in factories and workshops do comparatively little 
with their hands now-a-days ; and other things being equal, 
the efficiency of a workshop is measured not by that of its 
men, but by that of its machine tools, no matter whether 
those tools are making calico, or cloth, or steam engines. 
Thus it is that one Englishman has ceased to be a match 
for more than one Frenchm.n or German ; and as re 8 
skill, it is only necessary to iook at the contents of any 
recent exhibition, as for instance, that of Paris in 1878, to 
become aware that on this point we have no superlative 
excellence to boast of. Under these conditions the work- 
ing man cannot afford to be too particular. He cannot 
have life made quite smooth for him, and it is very possible 
that the influence of a paternal Government might operate 
to take all the bread out of hismouth. We hear even now 
only too much concerning starving folks who are hungry 
just because the law will not let them work. We have no 
doubt whatever that the artisans of Great Britain would 
hail with delight a Factory Act which should limit the 
hours of labour to four per day; but they would not be 
pleased if wages were po reduced one-half. It is very 
plain, however, that if manufacturers were still to pay full 
pe a and get half-time in return, they must collapse, and 
with them the whole trade of the nation. Of course we 
shall be told that so preposterous a state of affairs could 
never come about. This may be quite true ; but we have not 
the artisan to thank. We do not advocate long hours of 
labour. It would probably be a good thing if every man 
could earn as much money as would keep himself and his 
family in great comfort by working for four hours only 
per day. Bat the thing cannot be done, and all attempts 
on the part of Government to force the practice of trade 
into grooves which it cannot fit, by mere force of law must 
end in disappointment. The artisan cannot have his loaf 
and eat it. He cannot have short hours and divers other 
delights, and high pay at the same time, simply because 
other working men in other countries will not let him. A 
direct and forcible proof of the helplessness of legislation to 
operate against economic laws is afforded by the Employers’ 
Liability Act, which promises to be in a large number 
of cases a dead letter. As regards miners especially 
we find them contracting themselves out of the Act by the 
thousand. They incur a certain risk ; this risk is reduced 
by the operation of the Act, and the immediate tendency 
is to reduce w But the men favour the high w: 
and the risk. lok it is well-known that dry-grinding 
is one of the. most unhealthy trades in existence. The 
particles of grit from the stone are inhaled, and “ grinders’ 
asthma” carries off its victims at early ages by the score. 
Several years ago a fan was introduced in some Sheffield 
grinderies to carry off the dust ; grinding was rendered 
more healthy, and wages at once fell. The grinders all 
struck and the fans had to be taken away. What we 
wish to enforce from such facts is, that the more the 
British working man is protected and coddled by Govern- 
ment, the less will be the w: which the employer can 
afford to pay him. The appointment of a large number of 
i tors drawn from the artisan class would, we have no 
doubt, lead at once to the setting up of a great deal of 
attrition, and would so hamper the manufacturers in 
various branches of trade, that they could no longer carry 
on their business with profit. We agree with the Home 
Secretary in thinking we have inspectors enough. They 
are, taken asa body, gentlemen of intelligence, tact, edu- 
cation, and experience. They have discharged very diffi- 
cult functions wisely and well, and at the present moment, 
if there be any ground for complaint, it is that factories 
and workshops are rather too much than too little 
i : ‘The deputation to Sir William Harcourt 
admitted that with large establishments they had little 
fault to find. We advise those whose desires the deputa- 
tion advocated, to act on the Home Secretary’s advice, and 
inspect for themselves. Let the Unions be told of all 
cases of wrong-doing, and instruct the Government 
—e accordingly. Is it too much to expect this from 
a Union ? 


THE LOCOMOTIVE OF THE FUTURE. 


We publish this week two letters, neither of them 
written by Englishmen, which deserve attention. One takes 
an American view of the matter, the other expresses what 
may be regarded as peculiarly French notions on the 
— discussed. From each something may be learned. 

either of our correspondents is quite contented with 
locomotives as they are ; each wishes to see improvements 
adopted. No doubt this very accurately expresses the 
sentiments of English locomotive superintendents, and the 
locomotive engine is possibly as much in a state of change 
now as ithasever been. We do not propose to consider here 
what the locomotive of the future which will be built to 
work steep inclines may be like, but rather to consider 
what —— and alterations in construction time may 
work in the design and construction of locomotives 
intended to work fast traffic on our great main lines, 
So far as is known, the engines now working every 
class of traffic on the Great pn Ey Midland, London 
and North-Western, &c. &c., lines are satisfactory, and do 
their duty well and economically, and it will generally be 
found that changes in pattern or type are made more to 
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meet changes in the character of the traffic to be worked 
than fer any other reason. 

To make this point clear—and it ig highly desirable that 
it should be very clear—let 1s assume that all the demands 
made on a railway by a certain district can be accommo- 
dated by trains of ten carriages. The line we shall su 

»ose is fairly laid, and the speed is to be pretty high. 

ngines with 16in. cylinders, 22in. stroke, and four-coupled 
6ft. wheels are employed, and do their work very well 
indeed. By degrees the district grows in importance, and 
coach after coach is added to the trains, until at last the 
ten carriages have become fifteen or sixteen. Then the 
engines begin to stagger under loads toogreat for them ; time 
is maintained with difficulty ; it puzzles the firemen to keep 
steam ; eo poe are heard from the public ; the strain 
begins to tell on the constitutions of the engines ; and it is 
clear that something bigger must be put on the road. At 
this point we encounter the idiosyncracy of locemotive 
superintendents. One man will believe that there can be 
no further increase in the weight of trains, and builds 
engines with a little more boiler power, and 17 by 22 
cylinders, and 6ft. Gin. wheels. These engines grapple with 
the sixteen-coach trains, and keep time successfully. If 
no further augmentation in the weight of the trains takes 
place, there is no room for complaint. Another superin- 
tendent determines in his own mind that the traffic must 
increase, and that it must be met inadvance. So he jum 
at once from 16in. to 18in. cylinders, and adopts a 7ft. 
wheel and a 26in. stroke, and a big boiler. Such an 
engine well designed means twenty coaches and sixty 

iles an hour. If the traffic does not develo 
enough to uire trains of twenty coaches, to 
run at sixty miles an hour, then a mistake has been 
made, and too big an engine has been built. Such mis- 
takes are no doubt made now and then ; but whether er 
not, the fact remains that the existing or anticipated 
growth of traffic is responsible for most of the changes 
made in locomotive design from year to year. 

Before we can attempt, therefore, to indicate what the 
locomotive of the future will be, we must know what the 
conditions of traffic on our great lines are likely to be, and 
on this point it is very difficult to speak with certainty. 
We have no_ hesitation in saying that the desire of the 

ublic is, on the whole, for faster trains than are run now. 

t is true that from time to time protests appear in the 
columns of the daily press against quick trains ; but it is 
well known that of two rival lines that which runs the 
fastest trains gets the most traffic. Tle general public 
refuse, and properly refuse, to believe that fast trains must 
be more dangerous than slow, and so they travel as fast as 
they can. . Up to the present time quick travelling means 
long continuous runs, and it is by no means impossible 
that at some future period trains will be run from York, 
or Leeds, to London without a stop. There is nothing im- 
possible in vegan such a run at an average velocity of 
fifty-five miles an hour, and this would bring Leeds within 
about three and a-half hours of London, while the time 
from York to London would be a little more. It is quite 
practicable to dothis work now with many engines on either 
the Midland or the Great Northern lines, but not with the 
existing tenders. At such speeds, and with heavy trains, 
the consumptien of water cannot be less than twenty-five 
gallons a mile, or thereabouts. For a run of 180 miles 
this represents 4500 gallons, and for a run of 200 miles 
5000 gallons, weighing over 22 tons. Coal at 30 lb. a mile 
will weigh, say, 3 tons, allowing a little for contingencies. 
Together then we have 25 tons of water and The 
tender to carry this will weigh at least 20 tons empty. 
Here, then, we have a 45-ton tender and, say, a 35-ton 
engine. It would, we think, hardly be found desirable to 
adopt this system. At the present moment it is pretty 
certain that we have reached a maximum beyond which it 
is not advisable to go in the 32 or 33-ton tenders — 
Mr. Johnson on the Midland Railway. It may be asked, 
what has all this about tenders to do with engines! We 
shall show presently that it has a great deal to do with 
them. 

We quite agree with our correspondents that a fire- 

x is essential to a powerful locomotive, and it is also 
certain that very great difficulties are met with in getting in 
this big box when coupled drivers and inside cylinders are 
combined. A fire-box may be made large either by aug- 
menting its length or by increasing its width. The latter 
expedient can only be adopted by putting the grate over 
the trailing wheels, as in the Wootten box. If, however, 
we increase the length of the fire-box we must increase the 
length of the side coupling rods, or else eS the trailing 
axle under the grate. This last is a very favourite device 
with French engineers. To get a grate with 22 square feet 
of surface into a locomotive with four coupled drivers is 
no joke. The maximum width of the grate will be 3ft. 3in., 
and its length must therefore be con 6ft. 10in.; but 
this will throw the axles apart by a distance of 9ft. 6in. 
at the very least, and this represents a very long coupling 
rod. The difficulty may perhaps solved in a dif- 
ferent way. With English or Welsh coal a large grate 
is not absolutely essential What is wanted is a fo 
fire-box. A grate with an area of say 10 square 
feet might be provided, which grate shall be ectly 
horizontal. From that will slope up to the rear 
a water-space, say 4in. deep. This may be carried over 
the rear axle without any difficulty, and may be made on 
two different inclines, which a grate cannot well be. A floor- 
ing of fire-tiles may be laid on the upper plate of this water- 
8) to protect it from the fire if necessary. The coal 
charged down this plate on to the grate below would be 
very much as though in a furnace, and the brick arch 
above, and the deflector in the fire-door, in the usual way, 
would render the combustion of the gas evolved ve 
complete. It will be seen at a glance that this scheme is 
only a development of the water-bottom fire-box used by 
Mr. Webb in his new engines. As with this arrange- 
ment all the depth which is now occupied by the 

te-bars and ash-pan would be saved, and we should 

ve in their place only a water bottom 4in, deep or 
so, there would be no difficulty in getting a very 
large fire-box, combined with driving wheels of moderate 


diameter—say 6ft. 6in.—short coupling rods, and inside 
cylinders. The leading end of this engine may be carried 
on a four-wheeled bogie or not, according to the .cha- 
racter of the road. Retaining the general features of the 
gas furnace fire-hox, four coupled wheels, and inside 
cylinders, we have now two alternative designs to consider. 

e have seen that it is out of the question to try 
to carry water enough for a 200 mile run in a tender. But 
there is ready to every one’s hand a simple, satisfactory, 
and cheap way out of the difficulty. Let Ramsbottom’s 
troughs be laid down, and let the engines pick up water as 
they run, It is unnecessary to say a word in praise of 
these troughs. Their use is rapidly extending over the 
whole London and North-Western system. All the patents 
connected with them have, we believe, long since expired, 
and their use is open to the whole world. If this plan be 
adopted then the tender may be a very small one ; a tender 
with four wheels, and capable of carrying 1000 gallons of 
water and 3 tons of coal would suffice, and the engine would 
thus be relieved at once of a very heavy unpaying load. 
But the other alternative may be found better still. Let 


‘the engine be carried on = wheels, the first or leading 


pair to be fitted in the usual way. Next would come four 
coupled drivers, and lastly a pair of trailing wheels with, 
say, Bridges Adams’ patent axle boxes or a Bissel truck. 
We should thus have an eight-wheeled tank engine, and 
there is no good reason to doubt that it would run very 
steadily at high speeds—possibly more steadily than any 
tender engine. 

Much more may be said concerning the locomotive of 
the future. It is impossible, indeed, within the limits of 
a single article to do more than throw out certain hints 
concerning its design. Indeed our principal object in 
writing on a subject which we hope to see well discussed 
by our correspondents, is to enforce the doctrine that the 
designing of the locomotive of the future must be mainly 
determined by the nature of the work which it will be 
expected to perform, a fact which we fear our readers may 
overlook. Nothing is more easily met with among young 
mechanical engineers than designs for locomotive engines, 
which are intended to secure this, that, or the other object, 
a total disregard being paid the while for the conditions 
under which the engine will live. At one time engineers 
were content to design “good all round” engines, but this 
practice has long been given up, and the most eminent 
men, both in this country and abroad, always design each 
type of locomotive with special regard for the conditions 
under which it will work. Our younger readers, to whom 
the designing of locomotives is a tempting exercise, will 
do well to bear this fact in mind. 


APPOINTMENT OF CITY ENGINEER IN CORK. 


Some weeks ago an advertisement appeared in the principal 
newspapers and engineering journals in the kingdom, intimating 
that the Corporation of Cork required an engineer, and announcing 
its intention of having an examination held, for the purpose of 
testing the relative merits of the different candidates. The 
names of the gentlemen appointed to examine, viz. : Alexander 
Jack, M.A., Professor of Engineering, Queen’s College, Cork ; 
Phillip Barry, C.E., Harbour Engineer, Cork ; and 8. A. Kerkley, 
M.A. Cantab, county surveyor, Cork, were given and appeared to 
be a sort of guarantee that everything would be fair and above 
board. The general impression was, that the Corporation of 
Cork had determined to adopt the recommendations of the recent 
Royal Commission, appointed to inquire into Municipal Govern- 
ment in Ireland, and having, by examination obtained the best 
man, appoint him to this important office. On the 5th and 6th 
November, the days appointed, eleven candidates presented 
themselves for examination, and on the 10th November, the 
examiners’ report was published and stated that seven of the candi- 
dates had qualified, and that the first three, viz. : Messrs. Horan, 
Lynam, and Moynan were specially fit on account of superior ability 
and extended knowledge. It will be thought that the Corporation 
choseone of thefirst three, but it did nothing of the kind. Several 
members publicly announced that they did not intend to be influ- 
enced by the report but intended to elect a local man who 
stood last but one on the list ; thinking, however, to justify 
their action in the eyes of the citizens of Cork, they passed a 
resolution asking for a detailed list of the marks of each candi- 
date, in the hopes, as was publicly stated by members in the 
Council, that the local man would show out favourably in the more 
important subjects of examination, i.¢., architecture, roads, bridge 
construction, materials, waterworks, and sewerage. Accordingly on 
the 20th November the examiners published a supplemental 
reportgiving the names of the candidates in order of merit as 
follows :—J. O. Moynan, 2754; P. Lynam, 253; J. Horan, 
236; No. 4, No. 5, No. 6, and M. J. McMullen, 155. Notwith- 
standing this report, and editorial admonitions from papers of 
every phase of politics, when the matter came to a division, 
twenty-three members of Council voted for Mr. Moynan, and 
twenty-three for Mr. McMullen, the Mayor then gave his casting 
vote to the last-named gentleman, and the friends of the local 
man had the satisfaction of seeing him elected, though he stood 
last on the list, and over 120 marks below the first. This elec- 
tion has raised a perfect storm of indignation in Cork, having 
been carried out in opposition to the opinion of the majority of 
the ratepayers. Two memorials have already been presented to 
the Lord-Lieutenant, asking him to withhold his sanction to the 
appointment, and to grant an inquiry into the whole transaction. 
Meetings of the ratepayers have also been held protesting against 
it in the most emphatic manner, both on account of the presump- 
tive injury to the ink«vitents of Cork, and the great hardship 
and injustice of bringing men from all parts of the kingdom, to 
remain some time in Cork undergoing a severe examination, and 
having their names and relative inferiorities paraded before the 
public day after day, when all along the result was a foregone 
conclusion. The following is the exact report of the examiners : 
“We beg to report that we have, in compliance with the instruc- 
tions of the Council, held an examination of the Candidates for 
the office of City Engineer and Surveyor, on Friday and Saturday, 
5th and 6th inst., in the Court-house. The examination occupied 
six hours each day. Eleven Candidates presented themselves for 
examination on Friday morning. One of these subsequently 
requested that his name be withdrawn, and the remaining ten 
completed the examination. We have also carefully scrutinised 
the testimonials submitted by them. Of the ten candidates 
examined, we consider the following seven, namely, John 
Horan, P. Lynam, J. O. B. Moynam, equal; W. H. Warren, 
W. Atkins, M. J, McMullen, and F. J. Joyce, are fairly quali- 
fied for the office with regard to their professional knowledge, 


past, experience, and general gompetence and efficiency, 


and! Jabour to laziness, 


that of these the first three on the list have given evidence of 
superior ability and extended knowledge.” 


THE NEW FORTY-THREE TON BREECH-LOADING GUN, 


Tur heavy breech-loading gun now in course of its depart- 
mental trials in the Royal Gun Factories naturally excites much 
interest, being the first breech-loader in our service larger than 
the old Armstrong 7in. guns, which fired shot weighing 110 Ib, 
with considerable difficulty, and were eventually supplied with 
shells under 100 1b. in weight. The new gun weighs about 
43 tons. Its calibre is 12in., and its length of bore about 26 
calibres—the whole gun being about 29ft. long. The method of 
closing the breech is the same as that adopted in the new field 
breech-loading guns, except that lever and screw power is applied 
to the closing and locking of the breech. In general appearance, 
proportions, and character, the gun closely resembles the 9°2in. 
breech-loading Woolwich gun depicted in THE ENGINEER of 
June 25, 1880. The new armour-clad vessels Colossus and 
Majestic will each, we believe, carry four of this description of 
gun, mounted in two turrets, arranged similarly to th~ se of the 
Inflexible, which vessel they will closely resemble. They are to 
be 5ft. longer and 7ft. narrower, and are to be made of steel, with 
compound armour 16in, thick. For a full description the reader 
is referred to King’s “War Ships,” new edition. Up to the 
present time the gun in question has not been the subject of any 
public trial, being, as we have said, in the course of undergoing 
its early proofs in the hands of Colonel Maitland, the Superin- 
tendent of the Gun Factories. In this stage it is impossible to 
give full detailed information. We think, however, that we can 
supply what is sufficiently near for all practical purposes. 
The gun was fired on Thursday, January 6th, with 
about 280 lb. of prismatic powder, which, with a projectile 
weighing 703 lb., gave an initial velocity of about 1830ft. 
per second. The charge is being gradually increased — the 
pressure in the bore being as yet only about 16 tons on the 
squareinch. Taking it inits present condition, however, the gun 
is a very powerful weapon, having about 16,330 foot-tons stored- 
up work, or 435 foot-tons per inch circumference, which means a 
penetration of from 22in. to 23in.—on the service system of calcu- 
lation, nearly 25in. This is the class of gun we have before 
commended as likely to be useful in future times. It is capable 
of piercing wrought iron of the thickness of the armour em- 
ployed on the Duilio, As a matter of fact, the plates of that 
ship are steel, so that they could not be penetrated, but must be 
destroyed by racking. For its size, the racking power of the 
43-ton gun is very great. The 35 ton was of the same calibre, 
it had 8203 foot-tons stored-up work, a penetrating figure of 
219°06 foot-tons, and about 16in. penetration. Thus, fer 8 tons 
increased weight the new gun nearly doubles the quantity of 
stored-up work and the penetrating figure. We must not blink 
the fact that 29ft. is a length of gun involving special allowance 
in the turret and deck. The maximum width of both the 
Colossus and Majestic is 68ft. The power of this piece then is 
very great, and we have not yet reached the maximum develop- 
ment. On the most recent trials a velocity of 1930ft. was 
obtained with 300 lb. of powder, and a pressure of 19 tons on 
the square inch. 


CLEVELAND IRON SLIDING SCALE. 


THE returns of the accountant employed to ascertain the 
realised price of Cleveland pig iron have been published for the 
quarter ending with December last. They show that that price 
was 4065°52d. per ton, a fall from 40610°95d. per ton in the 
previous quarter. It is evident in the first place that the 
realised price has only slow!y followed the descent of the 
market prices, for since June there has only been a declension of 
about 2d. per ton from the comparatively high realised rate that 
was then declared. In the time of the rise caused by the 
demand for iron for the United States, the realised price lagged 
behind the rising market price and the workmen failed to receive 
any large proportion of that apparent increase in prices. But in 
the latter part of last year when the market price had rapidly 
fallen, it is shown that the realised price lagged behind also, and 
thus the benefit the workmen are now receiving—a benefit in 
the maintenance of comparatively high wages—is that which was 
postponed from last year by the fact that the realised rate follows 
rather than accompanies the market price, and there is the 
further testimony that whilst on the one hand the realised prices 
did not show that makers were receiving many orders at the high 
prices that prevailed in the marketa year ago, so now it is evident 
that the average price they have been receiving for the past 
quarter has been above the low rate that prevailed in the market 
during the greater part of the three months. Remembering that 
the sliding scale turns-on the realised price for one of the lower 
qualities of pig iron, and that not only is there a proportion of higher 
priced Cleveland pig made, but also that some of the makers are 
producing hematite iron in some degree, it may be said that the 
pig iron trade in the Cleveland and Durham district has shown 
a greater tendency towards profitable working in the past few 
months than could at one time have been supposed probable from 
the low prices that were quoted in the market during a consider- 
able part of that time. This is the more important, inasmuch as 
the ultimate determination of a healthy state of trade is not the 
extent of the production nor even the price obtained ; but whether 
or not that production is at a profit when the iron is sold. In 
the crude iron trade, for a long time there was a production of 
crude iron at a loss, and it was to this that we have to attribute 
the serious calamities that befel the pig iron trade in the north. 
It is gratifying to notice that there are in these authentic returns 
the signs that a more healthy state of things has been brought 
about. It is true that the price that has been named as that for 
the past quarter is a low one—by itself it would not allow of a 
profit to the producer of Cleveland pig iron, except in cases 
where unusual advantages were enjoyed. But with’the qualifi- 
cations that have been referred to, and bearing in mind the low 
prices of materials and the low rates of wages that still prevail, 
there is ground to believe that the vast output of pig iron in the 
Cleveland and Durham district is produced without loss and in 
the majority of instances probably with a small but increasing 
profit to the producer. 


THE COLLIERY RIOTS IN LANCASHIRE, 


Is the British workman to be permitted to work, or is he not ? 
This seems to be the question at issue in the Lancashire colliery 
districts. In the Ashton district the miners want an advance of 
124 per cent.; in the Oldham district an increase of 2d. in the 
shilling. A refusal to comply with these demands led to a strike 
of 14,000 miners, who immediately took to holding public meet- 
ings and passing resolutions declining to contract themselves 
out of the Employers’ Liability Act. Had they confined 
themselves to meetings en masse and moving motions, nobody 
could have objected ; but the meeting was followed by 
marching to the pita of Messrs. A. Knowles and Sons, 
Limited, where, it seems, the men had the bad taste to prefer 


Knowles yea, it appears, have 
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formed an Accident Relief Society among themselves ; and their 
free and dependent brethren, resenting this liberty of action, took 
the first opportunity of expressing their resentment in a most 

ractical fashion. Assembling to the number of 15,000 men and 

ys, they formed a procession a mile and a-half long, and pro- 
ceeded to the pits where the offending colliers were at work. 
Agecroft Colliery, Pendleton, was first visited. There the 
men were imperiously required to come up out of the pit. 
Their summons being disregarded, they overturned wagons, 
pulled up rails, broke all the tools and implements they could lay 
their hands on, and the ringle»ders finished by threatening to cut 
the winding-ropes if their orders were not obeyed. Inspector 
Kelly and a statf of police arrived in time to prevent this threat 
being carried out. Visits were made to other collieries, and a 
very successful effort made to establish an industrial reign of 
terror. Lancashire and other colliers should be considerate. 
We have Ireland on our hands at present, and cannot well spare 
attention to a wave of outrage in pte ve also, 


LITERATURE, 


Aid to Survey Practice, for Reference in Surveying, Levelling, 
and Setting Out; and in Route Surveys of Travellers by Land 
and Sea, With tables, illustrations, and records. By Lowis 
D'A. Jacksoy., A.M.LC.E. London: Crosby Lockwood and 
Co, 1880. 

Ir we were to say that this book is what its title indicates 

we should reduce to the shortest form a notice of a book 

that is satisfactory throughout. The object of the author 
has been to give in one volume that which could previously 

only be found in several. He does not make the book a 

yam of measuring instruments by illustrating and 

deseribing these. He is thus able to give in the space that 
would be so occupied, more minute attention to the careful 
discussion of various methods of surveying, levelling, and 
setting out. The methods of adjustment of instruments 
are described, but those descriptions which are chiefly useful 
rather tothe designer of instruments than the surveyor are 
avoided, Those are intend to practice the arts with 
which the book deals must have instruments and generally 
the assistance at first of an instructor, and may thus learn in 
an hour or two all that can be taught by long descriptions. 
These descriptions are thus advisedly omitted. The book 
is necessarily to a considerable extent a compilation ; but 
it has a freshness which shows that, though an account of 
known methods, it is not a simple reprint of these. They 
are clearly described, and modern modifications and new 
formule applicable in practice systematically set forth. 

The book, it must be remarked, is not suitable for the be- 

ginner who has no knowledge of the rudimentary prin- 

a which underlie the work of surveying and levelling. 
aving acquired these, however, he will find Mr. Jack- 

son’s book an efficient aid, not only from the commence- 

ment of field practice, but afterwards when engaged 
on different branches of survey practice. The several 
methods of setting out curves commonly known are sup- 

plemented by the author’s polygonal systems, by which a 

circular curve is obtained, and by which the long offsetts 

occasionally involved in the use of Baker’s and Kroehnke’s 
tangential systems are avoided. The Baker system has 
the advantage of great simplicity, and requires but few 
figures for use in the field, th these systems, however, 
— a parabolic curve, which is sometimes not desired ; 
yut on curves of small versine the departure from a true 
circular curve is so small that it is not often of any prac- 
tical importance. For railway curves there are, moreover, 
several reasons for preferring the parabolic curve, although 
in this country circular curves are generally considered best 
and intended to be used, though in practice they are not, 
perhaps, always vo set out. The equi-distant polygonal 
system devised by the author is not less, or very little less, 
simple than the others in the mechanical work, but a table 
of constants for second and succeeding tangents is necessary. 
A large number of plates illustrative of field records 
accompanies the volume, and other plates illustrating chain 
surveying in town and country, theodolite triangulation, 
and traverse surveys; catchment areas, hill contourin 
and sketching, eight days’ course at sea, and hypsometri 
observations, As a book for reference it is in every way 
satisfactory except in the paper it is printed upon, and this 
is much too thick and stiff, The paper should have been 
much thinner, which it might & without sacrificing 
strength, and the book might have occupied much less 
space and been more convenient to use. The use of thick 
stiff paper for small books has become far too common, 
Surely re do not think purchasers estimate the real 


value of a book by its thickness or weight. 
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BOILER INSURANCE AND INSPECTION. 


Ar the usual monthly meeting of the Board of Directors of the 
Boiler Insurance and Steam Power Company, Manchester, the 
chief engineer, Mr, M’Dougall, reported that the past year, like 
the preceding one, had been remarkable for the absence of explo- 
sions among the boilers insured and inspected by the company. 
It appeared from the records that up to the end of 1878 the 
average annual rate of explosions among the boilers insured had 
amounted to one in 5197. Last year, however, although over 
20,000 boilers had been under the supervision of the company, 
being about one-fifth of the estimated number of stationary 
boilets in use in the whole of the United Kingdom, only one 
serious collapse of flue had occurred, and not one explosion, 
fatal or non-fatal, for which the company were liable had taken 
place. An experiment which had been made since the board last met 
had thrown considerable light upon the cause of the explosion 
of a Rastrick boiler which had been accepted for insurance 
for £1000, but which had exploded before the owners had con- 
formed to the conditions imposed by the company, and before 
the policy of insurance had been delivered. It was conclusively 
proved at the inquiry that the boiler was being worked at from 
40 to 50 per cent. above the stipulated pressure, the estimated 
factor of safety being thus reduced from 4 to about 27. An old 
and patched boiler of this type could not be worked with safety 
with so low a margin of strength, and the overloading of the 
safety valves had, without doubt, materially contributed to the 
explosion. The acceptance of the insurance was also thus 
rendered void. The immediate cause of the accident being, how- 
ever, not clear, and there having been evidence that the strength 
and ductility of the plates had been reduced at the moment of 
explosion by overheating, a donation of £500 was made to the 
owners of the boiler after the conclusion of the inquiry in order 
partly tocover the expense of experimenting upon a boiler of likeage 
and dimensions to the exploded one, and which in the most praise- 
worthy spirit the firm, notwithstanding the heavy losses to which 
the explosion had put them, decided to burst by hydraulic pres- 
sure with a view of throwing light upon the cause of the explo- 
sion. The result of the final experiment, which took place on 
the 14th ult., was that the shell gave way at a part which had 
been injured in removing the boiler from its seating, the pressure 
sustained being between 1151b. and 120]b. The working pres- 
sure stipulated by the company had been 30 Ib., and this experi- 
ment, with other facts which have transpired since the inquiry, 
and which will be detailed in due course in the chief engineer’s 
annual report, had gone far to establish the accuracy of the view 
that the strength of the plates of the boiler had become reduced 
from overheating at the time the accident occurred. Mr. 
M’Dougall further reported that he had paid special attention 
during the past year to obtaining thorough examination of the 
boilers insured or under inspection, more especially of those which 
had been allowed to remain for considerable periods without 
such an examination being made by the company’s officers. 
He had thus succeeded in obtaining 11,503 thorough inspections 
and 1421 internal examinations, being by far a greater 
number than obtained in any previous year. Following also the 
Admiralty practice, he had begun to substitute hydraulic tests 
for the manual examinations in the case of boilers which were 
not properly accessible for thorough inspection, and 147 tests 
had been made in addition to the thorough and internal inspec- 
tions. The following is a summary of the principal defects 
discovered in the course of these examinations :—Corrosion of 
plates and angle irons, 1769 ; fracture of plates and angle irons, 
397 ; safety valves out of order or overloaded, 1279; pressure 
gauges out of order, 588 ; water gauges out of order or fixed too 
low, 327; boilers damaged by overheating in consequence of 
deposit, 34 ; boilers damaged by overheating in consequence of 
deficiency of water, 65. A large number of the above defects were 
of a decidedly dangerous character, and would without doubt have 
led to serious and possibly fatal accidents if they had remained un- 
discovered. Improvements indealing with so vast a business must 
necessarily be gradual, but he hoped to be able soon to report fur- 
ther progress both in regard to thorough examinations and other 
matters which had been receiving his anxious attention. That the 
value of boiler insurance and independent inspection was increas- 
ing in public estimation, so far at all events as this company was 
concerned, was evident from the fact that the number of pro- 
posals for insurance this year had considerably exceeded the 
number obtained in any previous year since the origination of the 
company. The number of boilers proposed for insurance 
had amounted to 2985, being an advance of 840 over the previous 
year, and 1015 over 1878, These figures are very striking in 
view of the fact that three new boiler insurance companies had 
recently commenced operations, the competition during the year 
having thus been exceptionally keen. 


BREWING IN ENGLAND. 
No, I. 

WE have explained pretty fully the practice of a very 
important branch of the brewing trade of the world. We 
now propose to notice at some length the practice of 
modern English brewing, with special regard for the 
plant employed. The light beers, which are the chief 
productions of the Austrian brewers, whose methods and 
plant we have recently described, have not yet found 
much support from English brewers, though a not incon- 
siderable quantity of such beer is imported into this 
country. Modern improvements, changes, and necessities 
may, however alter this. We do not propose to dwell on 
the means of making these beers with existing arrange- 
ment and plant, but to describe some modern practice in 
design, and some of the changes in plant which are pro- 
posed to meet new laws and regulations, 

We give this month some illustrations that will prove 
of interest, we believe, to many of our readers. The late 
alteration in fiscal law has practically facilitated the use of 
raw in place of malted grain in the production of -beer, 
and the sketch of new mashing plant we publish will 
enable our readers to see, after perusal of what follows, 
that the employment of raw grain within certain limits 
presents no difficulties to the practical brewer. We under- 
stand that thisspecial arrangement has beensuggested by Mr. 
Frank Faulkner, the author of several works in connection 
with brewing, and who has also had a good deal of con- 
tinental experience in so far as the use of raw material is con- 
cerned. The design of the brewery we illustrate on page 34is 
based upon the following amongst other considerations, 
Malted grain contains an excess of diastatic power, that is 
a capacity of causing starch under certain conditions of 
temperature and fluidity to split up into malt sugar and 
dextrine, and as 4 consequence a proportion of raw mate- 
rial jn the shape of maize, rice, er barley flour can be 


employed with malted grain, with the certainty of arriving 
at. complete conversion of the starch of the raw meal, so 
long as such starch be first brought into a soluble condi- 
tion, This process is carried on in the saccharification 
vessel, which is practically a cylindrical steam jacketted 
boiler, the interior surface perfectly smooth, the vessel 
itself being capable of withstanding considerable pressure. 
We say this since it is well known that pressure is a most 
influential factor in diastatic changes, and has an influence 
we cannot now, however, enlarge upon. Into this vessel the 
meal, mixed with an equal weight of malted grain,is run with 
sufficient water at a temperature capable of giving initially 
a mixture at 140 deg. After standing forty-five minutes 
the steam is put on while the inte rake machinery is 
put in motion, so that the whole mass is gradually raised 
to the boiling point, below which temperature, however, 
the starch becomes entirely soluble. It will be seen that 
during the first hour the proportion of malted grain acts 
as energetically as possible on the starch of the meal; after 
this the unaltered starch is rendered soluble by the rise of 
temperature. In this way the raw grain is fitted for 
admixture with the larger proportion of malted grain in 
the mash tun below, and we are assured that the conver- 
sion that results is perfectly satisfactory. When we say 
that fine maize meal free from husks can be bought for 
8s, or 9s. per cwt., while 320 lb. of malt costs about 45s., 
the advantage of using a portion of raw material 
is at once apparent, and we are assured that if pro- 
perly prepared for admixture with malted grain mashed 
under ordinary conditions, a wort is obtained from the 
entire mixture differing but slightly from the malt wort of 
the past. In the illustration we see the saccharification 
vessel, commanded by the meal and malt hoppers, in connec- 
tion with the mixing machine, through which the mash of raw 
meal and malt passes to so-called converter. In this, sub- 
mitted to certain ranges of temperature, with constant 
stirring to prevent any settlement and consequent burning, 
the partial modification and complete solution of starch 
results, and the meal mixture then passes to the ordinary 
mash tun below to be intermingled with the malt mash 
at a converting temperature. This cylindrical saccharitica- 
tion vessel answers also most admirably for the treatment 
of matters that are of stubborn and sticky character— 
grain, indeed, that has to be stewed and cooked before it 
will yield its extract in perfect form. 

In connection with this new mash tun room arrange- 
ment, the illustration shows a sugar inversion vessel, used 
as follows. Cane sugar itself is incapable of undergoing 
fermentation. If used in brewing it undergoes inversion, 
that is, change into a fermentable variety at the expense of 
the yeast plant. A similar inversion takes place when an 
acidulated solution of the cane sugar is boiled for an hour 
or so. This is accomplished in a wooden vessel lined with 
sheet copper and fitted with copper steam coil. When the 
inversion is complete, the acidity of solution is neutralised, 
the insoluble salt formed filtered off, and the clear syrup 
mixed with the worts from the mash tun. This is, of 
course, but a mere outline of the process, for there are 
many practical details in connection with the necessary 
filtration that we cannot do more than refer to at the 
present moment, but we are convinced that brewers will 
only be consulting their own interests in giving attention 
to the suggestions made by Mr. Faulkner, whose writings 
on the subject are exemplified in the present illustrations 
of Messrs. Wilson’s plant. 

In the elevation on page 34 a position is shown, marked 
25, for a machine for producing a supply of cold air, the 
working principle of which is that of compressing, cooling, 
and expanding air by which, as is known, intense cold is 
produced. Messrs, Wilson suggest that this cold air may 
with advantage be into store rooms of breweries, 
so as to render the storage of stock beer during the 
summer months less trying to a fluid which from its con- 
stitution is naturally somewhat unstable. The cooled air 
may also be used with great advantage in fermenting and 
settling tank rooms. The machine is simple, and, com- 
paratively speaking, inexpensive. 

In the longitudinal sectional elevation of the brewery 
on page 34, the principal details of the plant and build- 
ing are numbered :—1, is the ; 2, the screw for 
conveying grain to the hoppers; 3, mills for grindi 
grain; 4, screw conveying meal to elevator; 5, m 


elevator ; 6, screw conveying meal to mixing floor; 7,- 


malt mill and elevator to grist case ; 8, mash tun and steel 
masher with rake machine; 9, outside masher for raw 
grain; 10, saccharification vessel; 11, sugar inversion 
vessel with block tin coil ; 12, cold liquor back ; 12a, hot 
liquor back ; 18, underback back; 14, copper; 15, hop 
back ; 16, compound steam engine; 17, steam boilers ; 
18, hot liquor back ; 19, wort receiver ; 20, refrigerator ; 
21, fermenting rounds ; 22, settlers ; 23, travelling crane 
for stacking casks in cellar ; 24, cask lifting and lowering 
machine ; 25, air refrigerating machine for cellars. 

The air refrigerating machine, it is proposed, shall 
discharge 120 cubic feet of cooled air at atmospheric 
pressure per minute, the air compressing cylinders being 
cooled by the water passing from the cold liquor back or 
cold water tank to the tank for cask washing. Pea 
air passes through a coil of copper pipe in one of the 
vertical 

The underback sketched in the elevation is of wood, 
but Messrs, Wilson and Co. construct steam jacketted 
underbacks for dissolving sugar and saccharum as shown 
in the above illustration. Again, the mash tun is shown 
as of wood, and provided with a Steele’s masher fitted to 
be driven by belt from the shafting. Tuns of this same 
class are, however, fitted with the same masher driven by 
independent steam engine, as shown above. In’breweries 
where most of the work is done by steam, or where shaft- 
ing is inconvenient, there are advantages connected with 
this mode of driving, and for this reason it has also been 
applied to steam jacketted mash tuns, copper inside and 
cast iron outside, fitted with a rake machine, as shown in 
the annexed illustration, The steam jacket permits the 
use of low initial mashing temperature, and by circulation 
of the exhaust from the engine into the jacket the tem- 
perature js gradually raised, A steam pipe is also fitted 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE ironmasters’ quarterly meetings were held to-day—Thursday 
—in Birmingham, and yesterday in Wolverhampton. 
In Wolverhampton ay oe were re-declared upon the basis of last 
quarter, namely, £7 10s. for marked bars and £3 5s. for all-mine 
igs. ese are the rates which prevailed throughout last quarter. 
et the net average price of bars in the three months ending 

November last having been £6 15s, 64d., abundantly testifies to 

the small a of the business that was done in the 

rsa quarter at the £7 10s. quotation. Earl Dudley’s quota- 
ion yesterday was as usual, plus the 12s. 6d. upon the 

— marked bar quotation. ‘Thus, Round Oak bars were 
2s. 6d. Between this price and £5 12s. 6d. the rates at 

which bars could be bought were numerous. No difficulty 

was experienced either to-day or yesterday in buyi bars at 
£5 15s. ; and an excellent bar was to be had at £6 10s. The vendors 
of South Wales bars were unable to do business to any appreciable 
extent. They quoted £5 2s. 6d. at Cardiff; with 10s. on for 
delivery in Liverpool, London, or in this district. When Welsh 
and Staffordshire iron is at the same price in this district, the 


local brands are preferred. k 

Comparatively ch than bars of three-eighths and five- 
sixteenths and the other merchant bar gauges at £5 15s., was 
bucket handle iron at £6 2s. 6d. Yet this was the price of a good 
firm upon both exchanges. The price was a surprise to some 
buyers, who a twelvemonth ago did not hesitate to give for the 
same description more money by £2 per ton. 

Hoops and strips were almost equally depreciated. There was 
much competition for the orders which were held by the represen- 
tatives of London and Liverpool houses. The United States 
demand for this commodity is just now scarcely appreciable, 
and buying by the local iron tube firms is becoming dilatory. 
Coopers’ hoops and bedstead strips are now being mostly turned 
out, and the mills are getting short of work. Representatives of 
Warrington firms were af to-day and yesterday to cite terms 
with which Staffordshire makers had to compete. Consequently, 
£6 5s. per ton was not the lowest rate at which it might have been 
possible to buy hoops either in Birmingham or Wolverhampton. 

The sheet firms, who before Christmas had declined to book into 
the new year, were to-day prepared to accept, from good customers, 
5s., and in a few instances even 10s. per ton less money than that 
at which they were completing Gives when the year went 
out. The general — was £7 10s. for singles, £8 10s, 
for doubles, and £10 for trebles. These prices were for 
co) ting and galvanising iron. But very few galvanisers 
would give them, protesting their ability to obtain supplies 
even within the passing drop I have cited. Ironmasters, who 
had allowed their customers to place orders to the close of 
February, were firm in their quotations yesterday and to-day, and 
uninfluenced by the prices which their over-cautious 
neighbours were obliged to accept. Yet they were unable to 
establish a rise which they sought to obtain and which the condi- 
tion of their own books would have justified. Stamping sheets sold 
better both in Wolverhampton and Birmingham than for some 
weeks past. Prices remained on the basis of makers’ circulars ; and 
those which distinguished actual sales showed a nearer approach 
to those lists. Hence stamping sheets must be quoted more than 
strong. Sales to United States’ consumers are slowly but steadily 
increasing. More business than upon any previous similar occasion 
was done in steel slabs for rolling down into sheets. The Landore 
Company are now represented in this district by the former man- 
ager of the works. Most of the other Siemens-Martin and 
Bessemer firms who have laid themselves out to produce the 
article are now commissioning local agents to represent them. 
Familiarity with the uses to which rolled as well as partially 
manufactured steel can be applied in the yards and factories of 
Birmingham and the Black Country, to the supplanting of high- 
class iron, which results from the activity of ‘te local agents, is 
— but surely increasing the business which steel ers are 

oing hereabouts. The plate orders were difficult to secure to-day 
and yesterday at prices which would yield a paying profit. Liver- 
ney merchants were ready to buy, but only on terms at which few 
ut South Wales firms would begin to negotiate. 

The leading galvanising firms reported themselves well supplied 
with orders for more than two months ahead. Such firms sought 
to secure a rise of 10s. per ton, quoting 24 w.g. at £15 10s. per ton. 
Inasmuch as all the firms were not in an equally good position, the 
effort was not successful, though prices must be reported as strong, 
in sympathy with spelter, which is — moving upwards. More 
spelter has been bought by the galvanisers in this part of the 
kingdom during the past week than in any similar period within 
the recent few months. 

A statement just published in Birmingham shows that the 
galvanising trade has doubled itself during the last eight years in 
this country, and more than quadrupled itself on the Continent 
and in America. Notwithstanding the increase in the production 
of spelter, the imports into this country have fallen off. In 1876 
the total imports of foreign spelter amounted to 29,466 tons; in 
1877, 35,094 tons ; 1878, 32,750 tons ; 1879, 34,180 tons ; and 1880, 
28,703 tons, 

Plate orders were difficult to book, whether for bridge and girder, 
or for boiler-making uses. A little was done in tank plaves, but at 

rices which showed a decline upon the quarter of from 2s. 6d. to 

. per ton. 

be Ra er for quotations on account of new engineering 
work have reached local engineers thus far thisyear. A littlenew 
railway roofing will soon be begun here and there; but beyond that 
the new year has, in constructive engineering, been scarcely more 
than a blank. Still arr ts for ting what it is believed 
will prove a larger demand for roofing as the year goes on are being 
made in several directions, 

A tolerably firm stand was made to-day and yesterday by the 
different pig iron firms, whether local or foreign, to secure prices 
based upon open market quotations ; and there were some who 
sought a the quarter of 2s, 6d. per ton. Butall advanced 
prices checked business. The sales were mostly regulated by those 
which have prevailed throughout the quarter. 

At close of Change ruling quotations were :—£7 10s. for bars, 
£12 to £12 10s. for stamping sheets, £7 10s. to £8 for tank plates, 
£5 15s. for fencing bars; Staffordshire all-mine pigs, £3 5s.; for 
hydrans, £3 2s. 6d.; -mine, £2 12s, 6d.; common, £2 2s. 6d.; 
Barrow gray forge, £3 15s. to £3 12s.; and Blaenavon, £3 15s. 

Coal and coke were much offered at firm prices for coal, but at 
weak prices for coke. Most ig of coke are down upon 
the quarter at from 1s. to 1s. 6d. Derbyshire, South Wales, and 
Wigan sorts may all alike be bought readily at 15s. per ton. 
Furnace coal was quoted at from 8s. to 10s., and forge coal at 
from 6s. to 7s. 6d. 

The vice-chairman of the South Staffordshire Mill and Forge 
Wages Board has fo notice that at the forthcoming annual 
meeting he shall call for a list of all employers who are allowing 
their operatives to contribute to the Wages Board, but who do not 
themselves contribute. It is also proposed to add a list of the 
works where neither employers nor operatives subscribe. 

The ironworkers have all returned to work at the drop awarded 
by the Wages Board, but they are uneasy, and on Monday there 
will be an influential tative meeting to determine their 
future action in respect of the Wages Board. 

An application for a rise in bya deputation of werkmen at 
the recent quarterly ry of the North Staffordshire Iron- 
masters’ Association, at » was refused on the ground tha 
the selling prices of iron are now lower than they have been for 


The well-known concern, the Lilleshall Coal and 
Iron and Engin mpany, is to be converted into a limited 


eering 
liability company, with a capital of £600,000 in £300 


Earl of Granville is appointed first and sole director of the com- 
pany, and his lordship is to retain that position so long as he holds 
one-third of the paid-up capital. This arrangement is due to the 
desire of certain trustees cong representative proprietary to 
limit their individual responsibility. e proprietary will in no 
respect be altered, nor will any change take place in the method of 
doing business at Lilleshall, or in the managerial or any other 
portion of the staff. 

The Australian mail which has been delivered this week is 
reported by merchants to have brought a fair amount of business. 
But now the steam communication has been so much improved 
with the Antipodes that we get three deliveries of letters monthly 
the several arrivals do not appear of the importance which attached 
to them when the mails were less frequent. The Australians 
advices, unfortunately, do not speak of much improvement in 
~ 3 and there is fear that no improvement will take place if, 
ed astray by the ee ees which the market undoubtedly 
pee exporters should make shipments beyond immediate 

emand, 

Prospects of an enlarged business with the south-east and south- 
west coast of South America are bright. There is also every 
reason to believe that the markets in that part of the world might 
be rendered much more valuable to our manufacturers if they 
would only send representatives there. French and United States 
enterprise in this direction is wonderfully benefiting those com- 
petitors, particularly in the matter of rolling stock and permanent 
way materials. 

e arbitrators under the South Staffordshire Mines Drainage 
Acts have intimated their intention of holding a Court in Wolver- 
hampton on the 29th inst., to hear objections to the Pe ora 
cniaianeeation of the Bilston and Tipton mines drainage districts. 

The work of placing concrete between the iron tubbing and the 
side of No. 1 shaft in the Cannock and Huntingdon Colliery is now 
completed. It is expected that the water will be drawn out of the 
pit, and the buoy that supports the col of the tubbing removed 

y the 15th inst., when the sinking of the shaft by the ordinary 
method will be at once proceeded with. 

The Wednesbury Local Board have sanctioned the construction 
of the South Staffordshire tramways, as also the Walsall, Wednes- 
bury, and West Bromwich Extension Tramways. In default of 
completion within the statutory period, the companies are each to 
forfeit £500 to the board as liquidated damages. 

The Birmingham, Tame, and Rea District Drainage Board have 
agreed to purchase 850 acres of land near to the existing works at 
Saltley for the more effectual treatment and purification of the 
sewage of the united drainage district. The cost of the land and 
the buildings thereon, which wil! have to be pulled down, is esti- 
mated at about £85,000. With the exception of about 100 acres, 
it is stated that the level admits of the whole area being irrigated 
from the main conduit by gravitation. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.--The important manufacturing industries of this 
district are threatened with a serious difficulty in the shape of 
obtaining supplies of fuel, as a consequence of the action which has 
been taken by the miners throughout Lancashire with reference 
to the adoption of the Employers’ Liability Act, and the agitation 
now going on in several important districts for an advance of 
wages. In my last report I referred to the serious interference 
with work which then existed as the result of the dispute between 
the masters and the men as to whether the pits should be worked 
under a system of mutual insurance through the medium of the 
permanent relief funds, and thus ——— the operation of 
the Employers’ Liability Act, or whether the men should 
work only under the provisions of the Act, as they were 
strongly urged to do by nearly all the leaders connected 
with the miners’ unions, and especially more recently by the 
emphatic resolution passed at the Miners’ National Conference 
sitting this week in Manchester. Since then the matter has 
become still further complicated by the demand for an advance of 
wages in the- West Lancashire districts, and the result has been 
that nearly the whole of the collieries throughout Lancashire are 
now stopped. At some of the pits the men had virtually agreed to 
the arrangement for contracting out of the Act proposed by the 
masters, and the collieries owned by Messrs. Andrew Knowles 
and Sons, Limited, Manchester, one of the est firms in the 
district, were working this week, whilst at other e collieries in 
the neighbourhood the employers had got their men back again by 
consenting to work under the provisions of the Act. So deter- 
mined, however, are the miners to carry their point with regard both 
to the Employers’ Liability Act and the wages question by a general 
cessation of work, that within the last couple of days the whole of these 
men have been compelled to come out, in some cases by demonstra- 
tions of violence. It is estimated that throughout Lancashire 
there are now between 40,000 and 50,000 men practically out on 
strike ; such a general stoppage of work has probably scarcely ever 
before been known in Lanne e, and this sudden withdrawal of 
the usual local supplies of coal from the market is already 
making itself inconveniently felt. Ido not hear of many works 
having as yet been actually stopped for want of fuel, but there is 
very great difficulty in obtaining supplies, especially for steam and 
engine purposes, and there was a very excited coal market at Man- 
chester on Tuesday. Enhanced prices had to be paid by con- 
sumers to obtain temporary supplies, and although the pressure to 
someextent is being met by large quantities of coal which are coming 
into the district from Yorkshire and other outside coalfields, the 
continuance of this source of supply is not a matter of certainty, 
and under any circumstances consumers will have to pay higher 
rates than hitherto. 

To-day, Thursday, there is no material change in the position of 
affairs in the Lancashire coal trade. There is no diminution in 
the number of men who have either struck or ceased work, and 
nearly the whole of the Lancashire collieries continue idle. This 
general stop; of work is making itself more severely felt—a few 
mills and other works in the district have been stopped for want 
of fuel, The leading Manchester firms have so far been able to 
meet the requirements of their regular customers from stock, but 
to-day a meeting has been held to consider the question of prices, 
and it was resolved that an advance of 10d. per ton should be 
made on all classes of fuel, to commence on Monday next. This 
advance applies to all the outside districts of Manchester, and in 
some cases house coals, if delivered to consumers, have been put 
up 1s, 8d, per ton. 

In the iron trade the market maintains the firm tone by which 
it has been characterised since the commencement of the year, but 
there is not as yet any largely increased amount of business doing. 
Consumers are mostly well covered for the present, and the en- 
quiries in the market are chiefly for forward delivery. Where 
sales over extended periods are made, an advance petty rates is 
generally obtained, but makers, as a rule, do not much care about 
committing themselves very far forward. The continued firmness 
of the market is bringing out work in which iron for constructive 
purposes is required, and the most noticeable feature in the trade is 
the strong feeling of confidence which everywhere prevails with re- 
gard to the future, 

Lancashire makers of pig iron who still decline to sell for forward 
delivery have been doing only a limited amount of business durin 
the week, but they are very firm at 47s. 6d. for No. 3 yee b an 
pete for No. 4 forge less 24, delivered into the M ester 

isttict. : 

Small transactions for forward delivery are reported in Lincoln- 
shire and Derbyshire irons at slightly advanced prices, Lincoln- 
shire being quoted at 48s, to 48s. 6d., and some brands of Derby- 
shire at about 49s. 6d. per ton, less ar ge es equal to Manchester. 
Middlesbrough iron, however, is still out of this market. 

The local finished iron-makers are still only moderately employed, 
and there are complaints that specifications on account of iron 


are not coming in very freely. Prices, however, are firmer, and for 
local bars there are not now many quotations under £6 per ton, 
delivered equal to Manchester. Hoop makers are not very busy. 
the work in hand being almost entirely on home account, and 
prices average about £6 5s. to £6 10s. per ton. For bpiler plates 
there is fair inquiry, and good marked brands are being sold in this 
district at about £9 10s. per ton. I hear that a fair number of 
inquiries are coming to hand amongst machinists in this district. 
rrow.—With the opening of the new year a very healthy tone 
is manifested in the hematite pig iron market, and there is quite 
an improvement in the demand. The inquiry coming from all 
uarters is showing itself to be much better, and users seem more 
Tesontl than for some time past to place their orders with pro- 
ducers, anticipating a rise in prices ere long. Buyers seem to be of 
opinion that with the spring — will show a much 
is reason they are anxious to give 
makers are not over anxious to do 


is quoted, and forge quality, No. 3, from 2s. to 2s. 6d. less than 
these figures. There is a very large output of metal from the fur- 


THE SHEFFIELD: DISTRICT. 
(From our own Correspondent.) 

TuE principal item of the week’s news is the proposed issue of 
new stock the Sheepbridge Coal and Iron Company. i 
increase of the capital has been rendered necessary, the directors 
say, by the entering upon the Grapwell coalfield, the develop- 
ment of recently acquired ironstone fields, and the increased 
expenditure of more money to complete the works at Lang- 
with and Newstead. Beyond this the directors think they 
should be placed in a position to reduce the large amount 
of borrow capital wanes in the company’s business. 
It is proposed to the inal capital of the company by 
£245,300, divided into 9812 shares of £25 each, which, with the 
188 new preference shares of £25 each, created by the special reso- 
lutions of 1871, are consolidated into one class of 10,000 shares 
called the guaranteed preference shares, the holders of which are 
to be entitled to a dividend of £5 per cent. in each year in priority 
to the payment of any dividend to the ordinary shareholders. The 
directors have also thought it desirable to change the form of the 
original £100 shares by sub-dividing them into shares of £25 each, 
with £20 paid thereon, being the equivalent of £100, with £80 

id. There are 5000 of these shares. The object of this sub- 
Tivision is to render the shares more easily negotiable, and the 


the additional om say the 


ly profitable at early dates.” The 
has 


liquidation with . J. H. Barber, the’ secretary, an 
Mr. W. B. Peat, of Middlesbrough and London, as liqui- 
dators. The directors stated that they had a scheme for the 
resuscitation of the company, but they thought it advisable to defer 
giving the details. The petitions filed against the company are 
appointed to be heard in cery on the 14thinst. The shares of 
the company were quoted on Sheffield Stock Exchange, on 

i.e., the shares being £50—£40 paid-u 
—certain holders will give anybody £3 15s. to take them, while 
some outsiders appear di not to take them under a bonus of 
£4 5s. As the assets show 9s. in the pound, even if the concern is 
broken up, the proprietors do not seem wise to part with the scrip 
at this price. 

A good deal of business is again doing in shares, and several local 
companies appear to be improving pretty rapidly. More attention 
in now being given to American securities, in which only a short 
time ago very little confidence was expressed. Cutlery and general 
hardware remain as noted last week. Railway material is also in 
a demand, and there is an expectation of better prices for rails 
this spring. 

At the district collieries the agitation for 10 cent, advance 
increases ; but nothing definite will be done on the notices handed 
in till after the conference at Manchester. All the employers I 
have met with state most positively that os will not agree toany 
advance at present, and will prefer to close their collieries. Man 
miners tell me they are anxious to settle this matter amicably wit 
their masters; that they think they should have an advance of 
5 per cent., and would accept that in the meantime. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

MIDDLESBROUGH Exchange had a more than usually animated 
appearance on Tuesday, it being the quarterly meeting. There 
were present many merchants and manufacturers from a distance. 
The appearance of the hall was enlivened by various exhibits, 
which included samples of Spanish ore, specimens of nickel 

lating, petroleum gas lamps, slag bricks, and other articles of 
interest to the iron trade. e tone of the market was cheerful 
for the present, and hopeful and even sanguine as regards the 
future. The news from Glasgow, being to the effect that that 
market was —— lower prices, tended to stop business, 
Buyers mostly held back for a similar reaction in Middlesbrough, 
wal sellers could not make up their minds to a substantial reduc- 
tion. The market price of No. 3 g.m.b. was at the opening about 
41s. 6d., but at the close transactions had taken place at 41s. 3d. 
and 41s. Makers, however, remained firm at 42s. throughout. 
Warrants were firm at 42s. 6d. Connal’s Middlesbrough stores 
have received an addition during the week of nearly tons, 
raising the total to 130,774 tons. 

Finished iron remained steady at previous prices. Plate and 
angle makers are mostly fully sold for the first half of the year ; 
and for the second half they prefer not to sell until they can see 
how the pig iron market tends. No smelter or merchant 
will at present sell for delivery beyond June 30th, as they 
believe in and expect higher prices. This general consensus 
of opinion is very likely to prevent the be | objects they 
hope for, because they are reserving on all hands produce 
which eventually must be forced into the market. Probably when 
the time for a change of mind comes all will change about the 
same time, and lower prices will be the result. Indeed, consider- 
ing that the production of pig iron, both in the Middlesbrough and 
Glasgow districts, is now considerably in excess of the consumption, 
and that the stocks are increasing at both centres, it is quite 
certain that prices will tend downwards rather than upwards, 
unless some extraordinary demand sets in, and that pretty soon. 
It is one thing to hope for better things, and another ghing to act 
on the asswnption that they must occur. This latter is what is 


¢ 
business just now. For Bessemer pig iron 67s. 6d. to 70s. per ton 
the furnaces at Askham. At Carnforth and Ulverston preparations 
are being made to increase the output. The prospects of trade are 
exceedingly promising, and a cheerful feeling prevails. Steel pro- 
ducers have their hands full of work. Bessemer samples in good 
demand, together with Siemens steel. Good orders are held, and 
the prospects of good trade for the year 1881 are more promising 
than for a long period. Iron orein request. Shipbuilders very busy, 
and good orders held. Other industries briskly employed. 
| 80 | | | 
directors, “‘ will be devoted to p 
that extent make no additions to the first charges on the earnings 
of the company, and as regards whatever is expended on the 
various works specified—Langwith, Newstead, &c.—the directors 
believe they will all be hig 
immediate effect on "Change 
£100—£80 paid up—which s a ount prior e com- 
mencement, being now—Wednesday—at 23 discount. 
I stated last week that the order for steel rails taken by Messrs. ' 
Wilson, Cammell, and Co., Dronfield Steel Works, for an Indian 
railway, was at the price of £6 6s., delivered in London. The 
price should have been £6 16s. 
The shareholders’ meeting in the affairs of Messrs. Brown, 
Bayley, and Dixon, Limited—which occurred too late to have the 
result reported in my last letter, confirmed and adopted the 
resolution carried the creditors in favour of voluntary 
y, 
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being done by those investors who are now com- 
peting for warrants so keenly as to keep up the 
price 1s. 6d. per ton over and above the price of 
iron for consumption. Every warrant purchaser 
pays this ls. 6d. per ton premium, and incurs also 
6d. per ton - annum rent, and 2s. per annum 
interest. Thus, every ton of iron he holds for a 
twelvemonth must be ‘then sold at 4s. per ton 
more for him to end the transaction without loss. 
It is clear, therefore, that purchasers of warrants 
must believe in a greater rise than 1s. per ton per 
quarter, or they could not purchase. Recent 
and current statistics as to pr tion and 


quotations from 53s, 4d. to 53s. 5d. cash 
and 53s. 6d. to 7d. one month. A fair busi- 
ness was otey on Monday, the apa in the morn- 
ing being 53s. 6d. to 53s. 8d. cash and 53s. 9d. ten 
days, and 53s. 8d. to 53s. 10$d. one month. In 
the afternoon business was done - con 53s. 74d. 
to 53s. 6d. cash and 53s. 9d. to 53s. 8hd. one 
month. On Tuesday the bey was "flat, with 
business at 53s. 74d. one month and 53s. 5d. cash, 
to 53s, 3d. one month and 53s, 14d. cash. 

The tone of the market was slightly firmer on 
Wednesday, and to-day—Thursday—a moderate 


distribution are all against the wisdom of 
such a policy. Hopefulness is therefore alone 
producing it. And nothing but a 

and indeed quite unprecedented demand simul- 
taneously from all the principal centres of con- 
sumption can eventually justify it. That the 
demand has wonderfully increased is true, and 
that it is likely to, continue largely to increase is 
cent certain. But that it will increase suffi- 
ciently to take up all the preparations which are 

Ship made to satisfy it is extremely doubtful. 
Shipbuilders on the north-east coast are still 
booking additional orders, and are betraying 
anxiety to buy for delivery to the end of the year. 
Manufacturers are, however, in very few cases 
willing to sell for the second half, except at an 
advance of from 7s. 6d. to 10s. per ton over 
present — 

Considerable local interest has been excited in 
an inquiry which has just been held before Mr. 
Coleman, the Middlesbrough stipendiary, as to 

st by the st Muriel during 
a recent a across the Atlantic. The Muriel 
was built at Middlesbrough, and of Middlesbrough 
iron. It was of the type known as a “well 
decked” ship. It left Philadelphia recently, 
bound for Hull, and laden with maize. In mid- 
Atlantic a storm arose, and the vessel was 
repeatedly struck by heavy seas, which broke 
over her, and fell into the well, which, when full, 
was capable of holding 160 tons of water. One 
of the bulkheads forming the after boundary of 
the well gave way under this strain, and the 
vessel was, without doubt, in great jeopardy. 
Fortunately the other bulkhead, which inclosed 
the engine-room, remained intact, and the 
weather moderating, the vessel arrived safely 
at Hull. When there, she was inspected 
by Mr. J. N. Armitt of Trade sur- 
veyor, and it was upon his evidence at the 
inquiry and the counter evidence produced in 
refutation of it that the chief interest centred. 
Mr. Armitt said, after describing the condition of 
the vessel on her return, that he thought the iron 
plating of the bulkhead was very poor stuff, os 
not up to the mark of shipbuilding iron. 


worship considering this a serious Fefcction on on | 


the builders, adjourned the ogy Og ve an 
opportunity for them to appear if they | abo} foe 
fit. Accordingly they did appear the following 
day by Mr. Roche. Meanwhile pieces of the iron 
had been tested by Mr. W. Richards, an inde- 
pendent engineer, who after testing cold in bend- 
ing rolls, said it was a very good quality of ship- 
building iron. Under examination and cross- 
examination he said ‘‘ It would not be fair to say 
it was a “wretched lot,” nor that it was “‘ poor 
stuff.” On the contrary it was of first-class quality. 
It was not possible to give an opinion without 
i He considered it ought and easily would 
stand twenty tons per square inch. The piece 
produced was a piece of fibrous iron. By the 
Court: “‘As a practical man he should pass 
the iron as first-class shipbuilding iron, and 
of strong resisting power. Mr. 8S. P. Glad- 
stone, Lloyd’s surveyor, considered the mode 
of testing deseri by Mr. Richards was 
correct ; the iron was very good stuff and he 
hoped they would always get as good.” Mr. 
Armitt, recalled, said the feult be round with 
the iron on examination was that crystallisation 
showed itself at the broken edge. He: *thought” 
it would give fifteen tons to the square inch, 
whereas ship’s iron should run from eighteen to 
twenty. By the Court : He had arrived at that 
conclusion “‘ merely by vision.” (!) Mr. T. W. 
Bonniwell, Lloyd’s surveyor, who had mally 
tended the construction of the Muriel, con- 
sidered she was constructed of very good 
material and strictly up to the requirements of 
Lloyd’ 's. He considered it was wr uite equal if not 
superior to the required standard for shipbuilding 
After hearing the above and other 
evidence his worship rene g the Court had arrived 
at the conclusion that the iron was thoroughly fit 
for the p for which it was used. The 
builders the ship were Messrs. Dixon, 
and Co., and the a of the plates were 
Messrs. Fox, Head, an 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE course of the iron market has not becn 
quite so satisfactory or promising this week. In 
the Warrant market less business has been doing, 
and although prices are better than they were at 
the close of the year, there has been a general 
feeling of slackness about the transactions. 
Except for Gartsherrie iron the demand on the 
part of the United States continues rather back- 
ward. The heavy and rapidly-increasing stocks 
act a8 adead weight upon the marketat a time when 
the production is maintained at a high rate. In 
the speculative circle of the warrant market the 
“bulls” and “‘bears” alike profess faith in a 
coming period of genuine good trade ; but nota little 
impatience is being shown that a more pronounced 
upward movement in prices and an improved busi- 
ness has not already n. Probably, the mer- 
chants’ Christmas cir were a little too san< 
guine as to the early date of expected revival. 
At any rate, the market, as I have said, is flat, and 
any incident, however trifling, that could help to 
impart to it some more animation, would be 
eagerly welcomed. At the time of writing, there 
are about 505,000 tons of pig iron in Messrs. 
Connal and Co.’s stores, and, altogether close upon 
20,000 tons have been added t to stock since Christ- 


mas Day. Of course, some allowance mtist be 
made for ‘the partial stoppage of consumption and 
rt during the holidays, but still the increase, 
taking this into account, does not appear to indi+ 
cate sufficient activity in the trade. 
Business was done in hn warrant market on 


Friday m at from 53s. cash 
and 53s, 5d, 6d. one 


was done up to 53s. 2d. cash, and 53s, 5d. 
one month. Mr. Barlow, engineer "of the Tay 
Bridge, accompanied by Sir John Hawkshaw and 
Mr. Cochrane, engineers, London, were to-day— 
Thursday—e: examining the damaged struc- 
ture ond the site of the proposed new bridge at 
Dundee. 

Advances have been intimated in the prices of 
some of the better known special brands, such as 
Gartsherrie,* Eglinton and Coltness, and mer- 
chants quote makers’ prices generally 6d. to 1s. 
higher in sympathy with last week’s advance in 

warrants. There is in reality, however, little 
change in prices. 

the malleable and manufactured ironworks 

are now again in operation, after the new year 
holidays, and they have the rect of a long run 
of good business, mostly in reat age either directly 
or indirectly, by the prosperity of the shipbuilding 
trade. There is no quotable alteration in prices. 

perations at the steel works are also resumed 
with much animation. Marine engineers are bus 
as a rule, and the locomotive works are sti 
engaged upon extensive contracts. Makers of cast 
iron pipes are not quite so busy. 

Last week’s shipments of iron manufactures 
from the Clyde included £12,500 worth of 
machinery, of which £10,470 were locomotives 
for Bisson, and £1497 for Spain ; £9600 other 
articles, of which £6067 were sent to Kurrachee, 
£1350 to the Mediterranean, and £905 to 
Marseilles ; £8000 sewing machines, of which 
£3740 went to Valencia, to Mediterranean 
ports, and £1467 to Antwerp. 

Considerable quantities of manufactured iron 
articles are weekly received from Antwerp and 
other continental ports, and heavy imports of 
iron ore are arriving from Spain. 

There is little change in the coal trade, but the 
demand for home consumption is good and is im- 
— since the holidays. The export trade has 

m somewhat backward, but a rather better 
inquiry may now be anticipated, particularly if 
the weather should become more settled. Prices 
without alteration. These remarks 

a e to the present state of the coal 
over the country. 

on some cases the colliers in thé Western 
districts have been approaching their employers 

for an advance of wages, but it is very 
doubtful raintlin they will succeed. The com 
tition is so keen among the colliery owners for 
b of coals are 
tained for a purposes at resent rates ; 
and ond there is a danger that if vod, were 
made it ron gms be dangerous to the shipping trade, 
as it proved last year. Then as the iron- 
masters, the prices of iron, although 7 
advanced in the warrant market, owing 
speculation, are in reality not so much etter 
as to warrant the extra cost of produc- 
tion that would be entailed by advancing 
the miners’ The leaders of the men 
themselves seém to be fully, aware of these facts, 
and are — cautiously im the direction rather 
of exhorting their constituents to be prepared to 
act when there is a chance of success, than to 
ado; = extreme measures at present. 
e returns of the shipping trade in the Clyde 
for the past year give the arrivals at 1,117,488 
tons, and the sailings at 1,311,423 tons, showing 
an improvement of 176, 635 in the imports and of 
— in the exports as compared with those of 


Within the week or ten days some good 
— have togdoe 3 in the Clyde shipbuilding 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THOMAS JONES, of Ynyshir, Khondda Valley, an 
intelligent coalowner, c have discove: 
the best possible means of ventilation, one which, 
bedine awa; y all the gas from the roof of the 

eading, and stalls, as it evolves, renders an 
almost an impossibility. I notify 
this publicly so that the mining world may inves- 
tigate. 


We. are evidently on the turning-point again of 
a rise in the coal market. The opinion of leading 
coalowners is that a considerable advance may be 
expected. Prices may not touch the highest 
points of °74, but they are not going to remain at 
present highest rates, which areabout 10s. 6d. f.o.b. 
Cardiff, best colliery screened. Various reasons 
support this. The iron trade is well sustained, 
and a large demand comes from that quarter on 
the coal market. Then there is great uncertainty 
about the Northern men, and a good deal of extra 


then the “fire damp” must have a¢ted upon it, 
and the po ~ wer of the explosion be intoenstl 

Jones Brothers and Co., of Newport, have just 
started a new line of steamers to run between 
Newport, Plymouth, and New York. The agents 
are Budgett, Bristol. The first vessel, the James 
Grice, started last week. A new steamship 
— many is on the eve of being launched at 

iff; some of these are doing well. I have 
eee of one the last dividend of which was 40 
oh cent. I have just heard that on one of the 

lies taken out of Penygraig this week a 
box of matches has been found. The colliers 
do not take kindly to the Permanent Fund 
because it does not include sickness as well 
as accidents. The di ion on the suggestion. to 
contract themselves out of the Employers’ Liability 
Act is proceeding, and in several cases the colliers 
oppose it. At Upper Cwmbran Colliery the 
result of a long discussion was a refusal, and the 
reason given, “‘ That it would be an insult to the 
ere not toaccept the measure after it had 

n 

The activity recorded lately as prevailing in the 
steel, and tosome appreciable extentalso in theiron 
trade, continues, and any day this may be 
increased considerably, as it is known that America 
is on the eve of increasing demands, and there are 
several of the colonies which will require heavy 
consignments in the spring. Lest I forget it, the 
voice of science is at last finding vent, for the chief 
local daily has begun the issue of _ Colliery 
Warnings,” urging extreme care durlng barometri- 
cal depressions. 

Numerous iron and steel orders from South 
and North America are still on hand, and 4000 
tons were cleared out last week. In addition to 
— and colonial orders, the home trade is 

edly better, and very lately the Great 
Western Railway placed an order for 12,000 pov 
steel rails at Dowlais, 5000 at Ebbw Vale, an 
5000 at Blaenavon. 

There is no advance in price worth recording, 
but quotations are firm with an upward tendency. 
Ebbw Vale has secured a good share of New South 
Wales trade. 

Tin-plate dull. Reduction in wages under 
existing circumstances inevitable. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*.* Ithas come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office oficiols by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
ef giving the proper number of the Specigication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the nwabers there found, which only 
refer to pages, in place of turning to those pages and 
Jinding the numbers of the Speciyication, 


Applications for Letters Patent. 

*.* When patents have been “communicated” the 
name ond ob address of the communicating party are 
printed in italics. 

4th January, 188 
. Lime-Licut Lamps, A. M. ihottinky, Russia. 

Mov pina, G. Goddard, Brighton. 

29. or VESSELS, F. C, Glaser. —{H. Schom- 
berg, Russia.) 

30. Revoivine Seats, &c., W. H. Blain, Liverpool. 

31. SCREENING APPARATUS, P. V. Gelder and T. Apsi- 
mon, Liverpool. 

$2. Paper Putp, D. Bentley, Lancashire. 

33. Gas-BURNERS, H. H. Doty, London. 

34. WHEELS, J. Righ We London. 

35. Bicyces, &c., W. Woolley, Birmingham, 

36. Wire Nalts, H. H. Lake. (J. Hitchcock and D. C. 
Knowlton, Boston, U.S.) 

37. Hat Bris, R. Grimshaw, Stockport. 

38. CasTING Mrrats, H. J. Haddan. —({S. L. Clemens, D. 
Slote, and C. Sneider, New ; York, U.S.) 

39. Srreer Cures, &c., H. J Haddan. D, Towns- 
end, New York, U.S. 

40. Steam Borers, G. Petrie, Rochdale. 

41. Kwrrrrsa, J. and H. H. Kiddier, Nottingham. 

42. Kiiys, &c.,J. Craven & H. Chambe: berlain, Yorkshire. 

43. WasHING Compounp, A. Watt, Lewisham. 

44. ArtiriciaL LeaTHER, T. E. Hardy, Battersea. 

45. Expansion Gear, J. yr Harborne. 

46. Stream, &c., APPARATUS, E. F. Osborne, St. Paul,U.S. 

47. LastiNe Boors, &e., AL M. B. Blithorp, 
Rochester, U.S.) 

48. Exvucrricrry, W. R. Lake.—(E. Etéve, Paris.) 

49. Srnercuine Crioru, W. R. Lake.—(Goudiat Bros., 


France.) 
50. Toys, T. Wrigley.{G. Fiseher, Germany.) 
5th January, 1881. 
51. Brakes, J. Imray. Wi engers Paris.) 
52. C, D, Abel 7. Labbe, Paris.) 
53, VENETIAN BLIND London. 
54. Sream-Traps, H. Lancaster, Pendleton. 
55. Wasninc Apparatus, J. Hughes, West Bromwich. 
56. TeLecrapus, W. Chadburn, Liverpool. 
57. Winpow, &c., Fastener, J. Stables, Longsight. 
58. Motive-POWER, W. Freakley, Shelton. 
59. BRAKE Apparatus, J. Batey, Stockwell. 
60. Enatnes, C, D. Abel.—(N. A. Otto, Germany.) 
61. Sewrnc Macuines, &c., J. Holden, Swindon. 
62. Inkstanps, R. G. Chi eld, Surrey. 
63. Composition, W. R. eC D. Bradley, Quebec.) 
6th January, 1880. 
64. Macutnes, T. Coltman, Leicester. 
65. Evecrric Licntine, P. M. Justice.—(#. C. Spald- 
ing, Boston, U.S.) 
66. Buixp ) ROLLERS, J. E. Ditchfield and K. Hothersall, 


tonnage is coming in this direction in 1 

Good substantial contracts are also secured, so 
that there is a large demand as well as 
great flushes of a spasmodic character which in- 
variably act su ully in forcing a market wu 

I am favoured with some details of the 
year’s coal trade, and on the whole they are a 
gratifying, 

The marine colliery of Fowler and Co. has been 
sold to a London firm, and henceforth will figure 
as = Pontypridd J unction Welsh Collieries. 

The Maceo po into the accident at Penygraig has 
promises to be most important. The 
= coroners, Messrs. Overton and Reece, are 
assisted by Mr. Wright, barrister-at-law, and 
Mr. Hall, inspectors of North Wales, both 
sent down from the Home-office. The manager 
is at present under examination. He d 
to not having a barometer in the collte 
one had been ordered ; and not to utiderstahd t ¢ 
law which enjoitis tio blasting within three months 
after a blue “‘cap” has appeared ih a lamp. 
It appears that blue flame has appeared not long 
ago. A professional gentleman wate the case 
is going to see if evi muse gant Se showing 
how stich an ex ded by coal dist, His 


theory is, that ied matter found 
soinVatiably on the faces of the dead be charred, 


7. BALE-TIES, &c., E. Hale, Wigan. 
8. Weavina, G. H. Hodgson & J. Broadley, Bradford. 
69. Castinc Mera Pipes, C. B. Palmer, R. E. B. 
Crompton, and J. Chambers, Derby. 
70. Stop Morton, A. T. Lawson and 8. Dear, Leeds. 
Borr_es, arshall, London. 
. Compounn, H. J. Haddan.—{H. G. Julien, Brussels.) 
Tube-cutter, P. Skeldon, Wolverhampton. 
Wacons, W. R. Lake.—( W. H. ) 
75, MeTaLuic Packrnos, T. hton; U.S. 
76. ANILINE Sotutions, W. R Armand 
and J. B, Berton, Paris.) 
77. CoMPASSES, D McCallum, Plymouth. 

78, DyNamo-ELEcTRIC Macuines, J. Gordon, Dorking. 
79. CHronocrapn, A. M, Clarki—(H. J. Bisen, Geneva.) 
7th January, 1881. 

80. Hotpers, for Sewina THREAD, J. Coats, jun. 

Anchincloss, Philadelphia, U.S.) 
81, Motive Power, F. R. Shaw; Manchester. 
82. REvoLvinc Motion, &c., W. Jones, Manchester. 
83. CrrcuLAR RevVoLviNG Measure, H. J. Allison,— 
(M. J. France.) 
84. Burners, J N. Douglass, Dulwich. 
85. TREATING PareER, &c., W. Fitch & H. Barton;London. 
86. Ravk atid CoG-WHEEL, W. Prowett, Birmingham. 
87. Gas H: E: Newton:—(MM: Avoirvn 
and Clément, Paris: 
88. FIRb-ARMS, A. M: Clark.—{L: N. Valasse; Ptiris:) 


8th January, 1881, 
80. VeLocirevss, R. C. Fletcher, Lancashire, 


90, Macnine, W. Kose, Gainsborough. 

91. Cap Spinnina, &c., R, and W. H. Dawson, Hunslet. 

92. Empossine, &c., T, J. Palmer, Fulham, and C. F. 
Dietrich, Dalston. 

98. J. Imray.—(C. Hert, Paris.) 

94, CoLourine Marrer, F.W: Munich.) 

95. Lockine Apparatus, W. Pinkerto! 

96. Mera. Fencino, R. R. Main and Dick, 

97. Kxrrrmva Macuryery, I. Stubley, Leicester. 

98. STEAM GENERATORS, 8. and J. Dawson, Mossle' 

99, Securtne Corksin Borres, T. Burns, Staffordshire. 

100. Mitt Gearina, N. Macbeth, Bolton. 

101. Furnaces, J. Lart.—(C. W. Doten, Boston, U.S.) 

102, Wacons, R. Hudson, Gildersome. 

103. Mines, J.W. Hack worth Darlington, 

104. Steam Governor, J. Galleyand T. Smith, London. 

105. Wrixarne Mops, J. Whittingham, Cheshire. 

106, PeN-HOLDERS, R. Spear, London. 

107, Weavers’ Maixs, J. C. Ramsden, Yorkshire. 

108. Execrricity, J. C. Ramsden, Yorkshire. 

109. Lowerina, &c., Sips’ Boats, J. Barry, London. 


10th January 1881. 
110. Perroratine Canps, T. G. Lomas, Wii 
111, PREVENTING SHups SINKING, R. G, Sayers, 
112. Smoke ConsuMING APPARATU s, J. Teer, Salford. 
113. Twistrna, &c., YARNS, J. Farrar, Halifax. 
114. SreeRine Vessets, W. L ©, Middlesbrough. 
115. Bearinas, L. A. Groth. “Ci. Gravelin, Belgium.) 
116. Carbine Enaines, P. Klein & G, Hundt, Prussia, 
117. Brusues, G. W. von Nawrocki.—(C. 2. 


sen., 

118, Brusues, G. W. von N: ki.—(C. B. Fl ing, 
sen., Sacony.) 

119, Crorn Tenrerrne Macuines, H. H, Lake.—(@. P. 
Wood, Johnston, U.S.) 

120. Ramway Swircues, &c., J. T, Bucknill, Surrey. 
Grants Petes of Provisional Protec- 
on for Six Mon 
4733. CokING, -» Coat, L, V. Semet E. Solvay, 

Brussels,—17th November, 1880. 

4755. Ececrric Lamps, J. A. Berly, Relf-road, Peckham- 
rye, and D. Hulett, High Holborn, London. —18th 
November, 1880. 

4765. Currixe the Ourer or CLumpsof Boots, &c., 
G. F. Claypole, Finedon,—18th November, 1880. 

4869. Sutrnates of Sopa, &c., J. and T. 
Robinson, Widnes,—24th November, 1 880. 

4895. Morive- -poweRr, W. P. Kelly, Mount Brandon,— 

25th November, 1880. 

4903. SPrLes, Vexr Pivas, &c., D. Scott and J. Mackay, 
Edinburgh.— ~25th November, 1880. 

4959. Brick, H. A. Boi 


Cannon-street, Lon- 
don.—A communication fro’ in, Rouen, 
France.—29th November, 

4969. Drawine Beer, &c., A. Specht, Hamburg.—A 
communication from K. Wilhelm, Weissenborn.— 
29th November, 1880. 

5025. CLEANING Fives, R. Sutcliffe, Castle Mills, Idle, 

—2nd December, 1880. 

5027. Fire and Proor R. Sutcliffe, 
Castle Mills, Idle.—2nd December, 1 

5093. ScREW PROPELLERS, ‘and D. Myl- 
chreest, Liverpool.—7th December, 1880. 

5103. Empryinc Crsspoois, N. Talard, Boulevard 
Magenta, Paris.—7th December, 1880. 

5153. Vesseis, C. O. Rogers, Old Broad- 
street, London. — A communication from W. 8. 
Welton, U.S.—0th December, 1880, 

5227. Brakes, N. Talard, Boulevard Magenta, Paris. — 
14th December, ‘1880. 

6229. Currine Tenons, E. Cory, Porteous-road, Harrow- 
road, London,—1l4th December, 1880. 

5231. Sucar, H. Stokes, Liverpool.—A communication 

m A. de Lima.—1l4th December, 1880. 

5235. gedit &e., . Edwards, Southampton- 
road, Haverstock- hill London.—l4th December, 1880. 
5237. &e., MACHINERY, w. Glover and G, 
F. James, Salford. 14th December, 1880. 

5239. Looms, R. Greenwood and W. H. Hayhurst, 
Blackburn.—l4th December, 1880. 

5242. WEIGHING, &c., MACHINES, W. H. Baxter, the 
Lawn, Brixton-hill, London.—l4th December, 1880. 
5244. Sroprerinc Borries, &c., H. Smith, Holland- 
street, Brixton-road, London.—14th December, 1880. 
5246. Discnaroine, &c., Carcors, H. Adams, Queen 

Victoria-street, London.—1l4th December, 1880. 
247. Coat Gas, J. Macdonald, Queen Victoria-street, 
London,—1l4th December, 1880. 

5249. Srockine, &c., CLasp, L. von Hoven, Castle- 
street, Holborn, London,.—14th December, 1880. 

5250. Ciasps, L. V. Hoven, Castle-street, Holborn, 
London.—l4th December, 1880. 

5251. Bows, &c., for Watcues, W. R. Lake, South- 
am ton-buildings, London.—A communication from 

co. Hirst, Philadelphia, U.S U.8.—14th December, 1880. 
5038. OVERHEAD Sewine, A. Storer, Vienna.—A com- 
ication from L. Boll jun., and J. Boll- 
mann, Penzing, Austria.—l4th December, 1880. 

5256. Wire Tramways, G. Brown, 
circus, London.—A communication from G . Kilgour, 
Dutoitspan, South Africa.—15th December, 1880. 

5258. Carpinc Enornes, G. and J. Aimers, Galashiels, 
and D. Wright, Selkirk.—15th December, 1880. 

5260. Courtine, &c., Pires, W. Brett and J. B. Abbey, 
Huddersfield.—15th December, 1880. 

5262. Sarery Apparatus, G. B. Richards, Bristol.— 
15th December, 1880. 

5264. Borrtes, F. Trotman, Albert House, Albert- 
street, Regent’s Park, London.—1l5th December 1880. 

5266. VENTILATING, &c., Apparatus, W. and B. Verity, 
Stanhope-street, London. —Lith December, 1880. 

5268. TRANSMITTING Apparatus, A. W. L. Reddie, 
Chancery-lane, London.—A communication from J. 
André, Paris.—15th December, 1880. 

5270. ROTARY Prore.ters, &c., M. P. W. Boulton, 
Tew Park, Oxford.—15th December 1880. 

5272. Sawixa Macuines, E. Rayner, Liverpool.—16th 
December, 1880. 

5274. Jomsinc Leatuer Straps, T. Wheelhouse, Clif: 


ton.—16th December, 1880. 
5276. Wrxpiasses, G. D. Davis, ( »mmaercial-road, 
December, 1880. 
5280. Pires, H. E. Grapel and J. Candelent, Birming- 
ham. 


Stepney, London.—16th 
—16th December, 1880. 

5286. Purses, &c., W. R. Lake, Southampton-build- 
ings, London.—A communication from W. Leissler 
and Sohn, Germany.—16th December, 1880. 

5288. Iron, P. 8. Justice, Southampton-buildings, 
London.—A communication from C. M. Dupuy, 
Philadelphia, U.8.—17th December, 1880. 

5200. Pavina Roaps, B. J. B. Mills, Southampton- 
buildings, London.—A communication 'from A. 
naunay, France.—i7th December, 1880. 

5292. Pumps, R. G. Abercrombie, Alloa,.—l7th Decem+ 


ber, 1880, 
5204. ” WHEELS, J. Radges, Coventry.—17m December, 
1880. 


5296. Evaporatina, &c., Apparatus, C. D. Abel, 
Southampton-buildings, London.—A communication 
from N. Rillieux, Pa 8.—17th December, 1880. 

5300. Iron, &c., 8, Pitt, Sutton.—A communieation 
from M. Rollet, France,—l7th December, 1880: 

5302. Rees; W. H. Harfield,; Mansion House-build: 
ings, London.—17th December, 1880. 

5308, Cirps for Gutter Spoutine, J. Wiley, Darlaston: 
—18th December, 1880. 

5310. TreaTING Topacco, &c., T. W. Beale; Upper 
Norwood.—18th December, 1880; 

5316. Buoys, J. Sample, Blyth. December, 1880. 

5818. Hee. Partnc Macuines, F. Cutlan, Cardiffi— 
18th December, 1880. 

5320. CLEANING ImiTaTION CaRvING on Woop, A. Guat+ 
tari, Chancery-lane, Londoh.—18th December, 1880: 
3322, ‘Looms; C. Catlow, Burnley.—18th December; 1880, 
5524. REPEATING Nordenfelt, Saint 

Swithin's-lane, London.—18¢h December, 1880. 


Taypatione Protected 4 for Sik Months 6n 
deposit of Complete Specificati ons, 
36. waa H. H. Lake, South build 
London,—A communication from J. and 
DC, Knowlton, Boston, US.—4th January, 1881, 
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88, Castino Mera.s, H. J» Haddan, Strand, London.— 
A communication from 8. L. Clemens, Hartford, and 
D. Slote & C, Sneider, ae York,—4th January, 1881. 

89, Srreet Curss, &c, . Haddan, Strand, London, 
—A communication eas J.D. Townsend, New York, 
U.S.—4th January, 1881. 

74. Dumpina Wacons, W. R. Lake, South- 
- ton-buildings, London.—A communication from 

1. Paige, Springfield, U.8.—6th January, 1881. 

75. Packinos, E, Tripp, East Stoughton, 

U.S.—6th January, 1881. 


Patents on which the the Stamp Duty of 
£50 has Deeu paid. 
60. Insectors, J. Hall, Manchester.—4th Janwary, 1878. 
127. Pennoipers, J. H. Johnson, Lincoln's-ian-fields, 
London.—l0th January, 1878 
414. Grain ELevators, H. Power, Threadneedle- 
street, London.—3lat Janvar. wv, 1878. 
60, Learner Hat-Lininos, W. Morgan-Brown, South- 
ampton-buildings, London.—5th January, 1878. 
7A. Bey p= ap Winpers, 8. Carter, Oldham, and J. Brad- 
Lees, —5th January, 1878. 
LANOFORTES, Browne, Queen-street, Cheapside, 
—8th January, 1878. 
280. Inkrnc Roiiers, R. Lanham, Abchurch-lane, 
London, —22ad 1878, 
87. Topacco-pire Joints, W. H. Sharman, Red Lion- 
uare, London.—7th January, 1878, 
8. Macuines, W. R. Lake, Southamp- 
ton-buildings, London,—7th 1878. 
04. Stream, W. R. Comings, New Britain, 
U.8.—7th January, 1878. 
110. Preservinc Woop, A. M, Clark, Chancery-lane, 
London.—8th January, 1878. 
126. Ice, D. Guillod, Chelsea. —10th January, 1878. 
98. Warer-cLosers, H. Owen, Marlborough-road, Lon- 
don.—8th January, 1878. 
130. Steam Enoines, D, Longworth, Birmingham.— 
10th January, 1878, 


Patents on am the Stam amp Duty of 
£100 has been pai 
67. Coxixnc Coat, &., H. Aitken, Falkirk. — 5th 


January, 1874. 

124. Tetecrapnic Conpvuctors, E. T. Truman, Old 
Burlington-street, London.—9th January, 1874. 

192. or D. Stewart, Glasgow. —L5th 
Januery, 1874. 

128, Pires and Tres, J. Woodward, Darlington.—9th 
January, 1874, 

109, THERMOMETERS, H. Negretti and J. W. Zambra, 
Holborn Viaduct London.—sth January, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 28th January, 1881. 

8456. Time-Krerer, L. Dee, Sherwood-street, Golden- 
square, London,—-lst September, 1880, 

8552. PREVENTING SURREPTITIOUS WITHDRAWAL OF 
Wives, &c., J. Betjemann, Pentonville-road, Lon- 
don,.—lLat September, 1880. 


8666. Merat Fencinec, D. Ross, Hilton Farm, Inver- 
ness,—%th September, 1880. 

3688. Sprinos, H. L. Wilson and J. Clegg, Atlas Works, 
Clayton-le-Moors.—10th September, 1880. 

3689. Icep Air InnaLarors, W. Brierley, Halifax.— 
—Com. from L. Stackfleth.—10th September, 1880. 

3693. Pecks, &., G, R. Postlethwaite, Aston.—10th 
September, 1880. 

3713. Raisinc Apparatus, C, Haslett, Southampton- 
row, and J. G. Thomson, Little Guildford-street, 
London,—1l1th 1880, 

3743. C. D, Abel, Southampton-buildings, 
London.—A communication from E. J. B. Delacourt. 
—l4th September, 1880. 

3762. Inpicatinc Apparatus, G. W. Warren, Newing- 
ton- n-road, London.—16th September, 1880, 

3837. Hor Puates for Presses, Glaser, Berlin.— 
Com. from R. Dinnendahl,—22nd September, 1880. 
3859, CooreRaAGe Macuines, A. Ransome and T. J. 

Wilkie, Chelsea. — 28rd September, 1880. 

3374. Paper, J. Wetter, Strand, London.—A commu- 
nication from P, Neuman.—24th September, 1880. 

Firep.aces, J, Russell, Neath.—25th September, 


3098, Mera. Frames, H. Tonkinson and W. Rockliffe, 
Sunderland.— 2ad October, 1880. 

4013. Lavatorigs, E. W. de Rusett, Anerley, and F. P. 
and J. T. Prestige, and E. J. Preston, Deptford.—2ad 
October, 1880. 

4015. Printers’ Furniture, P. M. Justice, 
Southampton-buildings, London. — A communication 
from J. L. Cha in. —4th October, 1880. 

H. K. Bromhead, Glasgow.—16th October, 


4341. EvecrricaL Apparatus, G. Skrivanoff, Paris.— 
25th October, 1880. 

4356, AERATED Beveraces, L, Shapter, the Barnfield, 
Exeter.—25th October, 1880. 

4472. Uriuisine Steen Rai Enps, Jones and J. D. 
Jones, Swansea.—2nd November, 1880. 5 

4495. Evectric Licutinc Apparatus, W. R. Lake, 
Southampton-buildings, London.—A ‘communication 
from J. V. Nichols.—3rd November, 1880. 

4571. Looms, C. Campbell, Kirkcaldy.—gth November, 


4626. Licnrina, &., Gas, W. R. Lake, Southam 
buildings, London.—A communication from "D. 
Bancroft. 10th November, 1880. 

4720. Burninc Perroteum, &c., J. M. Forbes, jun., 
Cornhill, London.—A communication from B. N. 
Huestis. —16th November, 1880. 

4772. Po.isninc Merats, W. J. Clapp, 
Monmouth.—19¢th Novenber, 1880 

4826. Macunes for HEELS, 8. i. Hod, yes, Street, Somer- 
set.—22ad November, 1880. 

4839. PRopuLston of Bopres in Arr, F, Hime, London. 
—22nd November 1880. 

4863. Back Sieuts for C. Wozencroft, 
Fort Elson, Gosport.—23rd 1880. 

5068. TELEPHONIC Apparatus, J. N. Culbertson, Hol- 
born Viaduct, and J. W. Kennington- 
lane, London.—6th December, 1880. 

5086. (CARDING Macuinges, H. H. Lake, Southampton- 

g3, London.—Com, from the Whitehead and 


Nantyglo, 


Wires, C, Gaunt, York. 


—2nd September, 

Borries, T. Walker, Sumner-road, 
Croydon,—2nd September, 1880, 

3570. Goops, F. M. B. Bertram, Myddelton- 
square, Clerkenwell, London.—2nd September, 1880. 
3574. Looms, T. Singleton, Over Darwen.—3rd Sep- 

tember, 1880. 

3578. Venicies, W. J. Fraser, Adelaide-road, Haver- 
stock-hijl, London.—ird September, 1880, 

3580. Brake Apparatus, R. Smith, Southampton- 
buildings, London.—ird September, 1880. 

3682. Prope..ine Snips, F. Harrington, Ryde.—3rd 
September, 1880. 

3588. ARTIFICIAL TEETH Setrinas, P. Jensen, Chancery- 
lane, London.—A communication from E. Rauzerot. 
—trd September, 1880. 

3589. Sprnnino, B. 6. 8. Freeman, Bradford. 
September, 1880. 

8593 Yeast, J@E. Newbyand J. F. Ramsay, Durham.— 
4th September, 1880. 

8600. Pianorortes, J. Gautier, Euston-road, London. 
—4th September, 1880. 

3605, WHEELS, J. Morgan, tember, 1880, 

8608. TiN, &e., Prates, E. Parry, idge-street, 
London, andT. H. Cobley, —4th September, 
1880 


8609. Decoratine &c., C. Brothers, St. Pan- 
cras, London.—4th September, 1880. 

8619. MeasvriInG ANGLES at Briuiarps, J. F. Armi- 
stead, Blackburn.—6th September, 1880. 

3628. TUBE Expanpers, F. W. Bond, Lambeth.—7th 
September, 1880, 

3637. Liontina Cities, P. M. Justice, 
buildings, London.—A communication from 
Spalding.—7th September, 1880. 

8648. Lamp and Time Inpicator, F. M‘D, Robertson, 
Gurtain-road, London, and J. Joyce, Lower Edmon- 
ton.—8th September, 1880. 

3712. Toor, E. H. Bennett, Leadenhall-street, London. 
—llth September, 1880. 

8741. Taps, E. Ludlow, Birmingham,.—1l4th September, 

1880. 


4177. E, Taylor, Blackburn.—14th Octo- 
ber, 1 

4610. BLEACHING Wovens Fasrics, W. Birch, Salford.— 
10th November, 1880. 

4745, Evecrric Lamps, J. E, H. Gordon, Dorking:— 
17th November, 1880. 

4841, Dryine Starcu, B. J. B. Mills, Southampton- 
buildings, London. — A communication from W. 
Angele. —22nd 1880. 

4948. VeLocipepes, &c., W. H, Thompson, Finsbury- 
square, London, and ‘a. Henwood, Budge-row, 
London,—27th November, 1880. 

5104, Putverisina W: R. Lake, Southam 
ton-buildings, London.—Com. from F, Luekenbach, 
J, Wolfenden, and L. F. Holman.—7th December; 1880, 

6122, Gas GovERNORS, W. Cowan, Edinburgh:—sth 
December, 1880. 

5162, Transmittina, &c., Apparatus, H. V. Hoeven- 
bergh, Ludgate-circus, London.—10th December, 1880; 

Srket, T. Hampton, Sheffield,—10th December, 


6168, Iron and Street, G. Ellinor, Sheffield,—10th 
December, 1880. 

6192. Sprsxinc Macuryery, Fell, Ashton-ander- 
Lyne.—11th December, 1880, 

6194. Furnaces, D. and J. Warren, Glasgow.—1llth 
December, 1880. 

6221. GRINDING MILLS; | 
Com. from R. 8 880; 

6224, Printine MACHINERY, Ber dsey, 


Atherton Machine Com December, 1880. 

5113. TeLEPHONEs, J. B. Morgan, Coleman-street, Lon- 
don.—Com. from T, A. Edison.—8th December, 1880. 

5156. Gas, A. P, Chamberlain, Finsbury, London.— 
10th December, 1880. 

5193, Foorsrers for Spinpies, J. Greenwood, ‘jun., G. 
A. Helliwell, W. Hammond, 8. Holt, Todmorden.— 
llth December, 1880, 

5247. Coat Gas, J. Macdonald, Queen Victoria-street, 
London. December, 1880. 
5447. Purivyine Steam, &c., J. F. Belleville, Paris.— 
28th December, 1880. 
38. Castine H. J. Haddan, Strand, London. 
—A communication from 8. L. Clemens, D. 'Slote, and 
C. Sneider.—4th January, 1851. 
39. Srreer os H. J. Haddan, Strand, London.— 

Com. from J. D. Townsend.—4th January, 1881. 

75. Packines, T. Tripp, East Stoughton, 
Norfolk, U.8.—tth January, 1881. 


Patents Sealed 
Liat of Letters Patent which passed the Great Seal on 
the 7th Janvary, 1881.) 

2816. CaRBURETTING E, Edmonds, Fleet-street, 
Lendon. —8th July, 1880. 

2828, Preservinc Woop, FHF. Engel, Hamburg.— 
9th July, 1880. 

2832. Stamp Cusnions, G. W. von Nawrocki, Leip- 
ziger-strasse, Berlin. 9th July, 1880. 

2833. DyNaMoMETRICAL ReovuLator, X. Moussard, 
Boulevard St. Denis, Paris. —9th July, 1880. 

2859. Sewinc Macuines, F. H. F, Engel, Hamburg.— 
10th July, 1880. 

2860. Automatic Recuator, W. A. St. Paul’s- 
churchyard, London.—10th July, 1880. 

2868. Kiers, J. Hawthorn, Newtown.—12th July, 1880. 

2869, ASBESTOS PACKING RiNas, H. Wedekind, Fen: 
church-street, London —12th July, 1880. 

2870. WHEELED VenicLes, J. Wood, Burnley.—12th 
July, 1880. 

2872. Winpow Frames, &c., W. Wilson, Liverpool.— 
12th July, 1880. 

2898. Cuarrs, J. gnd N. Blezard, Padi- 
ham.—14th July, 1880. 

Furr, W. Gorman, Glasgow.—l4th 

uly, 1 

2932. Stream Generator, L. Mills; Tynemouth.—1l6th 
July, 1880, 

2945. EXHavstiINe W. Mooney, Ringsend- 

Dublin.—17th July, 1880. 
2950. ConKscnEws, W. Baker, Birmingham,—17th 


July, 

2951. “VELVETS, J. Lees, J. Travis, and J. Lees, 

Chadderton.—17th July; 1880, 

2972. KNEADING or Mixinc Dovon, &c., T. Lindop, 

Middlewich:—19th July, 1880, 

85. PLoucHina, R. Sellar, Huntly.—20th July; 1880. 
2997. VessEL, H: C. it, Conway.—2lst July; 1880. 
3001, Preservine Foop, F. Artimini, Jermyn-street, 

London.—21st July, 1880. 

3060. Permanent Way, C. de Féral, Longeville, Ger- 

many.—24th July, 1880. 

3146. Pumps, H, E, Newton, Chancery:lane, London.— 

30th July, 1880. 

3342. ABSORBENT and Deroporisinc Powper, T. 
Gibbs, Stoke Newington.—17th August, 1880. 
seen Om Lamps, W. P. Thompson, High Holborn, 

London.—22nd September, 1880. 

4168. Stoppers for Borries, &c., A. Kohlhofer, Nichols- 

square, Hackney-road, London.—18th October, 1880. 
4376. PERMANENT Way, D. Maenee, Westminster+ 


London,—13th December, 1880. 
= TRANSMITTING TeLerHonit Méssaces; A. M. 
ti U.S.—14th December; 1880. 

5836, Vatves, J. Handysi ide, Glasgow.—Com. from 
Reynolds and T, J; Rider.—20th December; 1880. 

5416, CoMPRESSED ToBacto, W. R: Lake, Southainpton- 

ildings, London, — A from 1. 
Lindsley.—24th December, 1880. 
Last day for siling opposition, ‘at Febreary, 1881; 

8612; Hat Case, L. Hutchings, Sandymount, Ireland. 
September, 1880. 

8616. AMALGaMaToRS, P. B, Wilson, Baltimore, U.8.— 
6th September, 1880: 

8621. Avromatic Apparatus, W: R. Lake, 
ton-buildings, London.—A comtunivation from 
von m.—bth 1880. 

Robinson; Ipswich.—7th 


6635. Governors, A; 8S. F. 
September, 1880: 

8638. HotstinG W. R. Lake; 
buildihgs, Lontion.— A communieatioh from 

1, Decomposition of Satts of Ammonia, L. A. 
Groth, Finsbury-pavement, London.—A communica- 
tion from W. Rube, H. ‘a icke, and C. J. Bern- 
hard.—8th September, 1880, 

J.C. Bloomfield, Castle Caldwell. Sth 
September, 1880. 


London;—27th October, 1880, 

4382. Motive-PowER, M, Travers, Reform Club, Palls 
mall, London.—27th October, 1880, 

4555, CENTRIFUGAL Macuines, C. D; Abel, Southamp: 
buildings, London.—6th November: 1880. 

4625. Hanp Trucks or Barrows, W: R. Lake, South- 
ampton‘buildings, London.—10th November, 1880: 

(List of Letters Patent which passed the Great Seal on the 

llth January, 1881.) 

2874. SarvratimG ArmosPpHeERic Air, &c:, 8. Trotman; 
Mornington House, Wanstead.—1l2th July, 1880. 

2903. CHILDREN’s CRADLES, &e., J iborg, Store- 
street, London.—l4th July; 1880. 

C. Wittenstrém, Stovckholm.—15th 

2926. HARVESTING Macuinks, W: R: Lake; Southamp- 
ton-buildings, Lonton:—15th July; 1880. 

2928. Baas, J. Nicholls, Huddersfield. —15th July, 1880: 

2029, ArraTep Waters, G. O. Willis, Moninouth.— 
16th July, 1880. 

2931. Removina Winpow Sashts, J. Hayes, jun., 
Hermes-street, London.—16th 1880. 

2034. Savery GuARDs, T: ord, Brunswick-square, 
London.—16th July, 1880. 


2047. AXLE Axues, W. Harker, Kitigstéh-upoh-Hull:—17t | evcon: 

ly, 1 

2054. hens Waste of Water, A. Cole, Norwood, 
Surrey.—17th July, 1880, 


ampton- ndon,—17 1880, 
2970, Raisina Water, J. B. Duckett, Chapelto 

York.—19th July, 1880. 
2095. Expanpina BorLer Tuses, D. J. Morgan, Cardiff. 
—20th July, 1880. 
3007. Measurina, &c., Apparatus, J. J. and W. A. 
Tylor, Newgate-strect, London. —2lst July, 1880. 
Gas Merers, J. Foxall, Newport.—23rd 
uly, 
8071 SEAMLEss &c., J. C. Mewburn, 
Fleet-street, London.—26th Jul 880. 
3209. Sprinc Morors, E. A. Brydges, Koniggriitzer- 
strasse, Berlin. —5th August, 1 
3341. CovpLinas, E. C. Bowen, Tokenhouse-yard, 
London.—17th August, 1880. 
3534. Tawina, &c., Hripes or Skins into Learner, F. 
Wirth, Frankfort-on-the-Maine.—ist August, 1880. 
4304. Locks or Latcnes, W. White, Wimpole-street, 
London,—2l1st October, 1880. 

4329. SHARPENING Saws, 8S. Rolland, Pacy, France.— 
24rd October, 1880. 

4349. Buttons, Dittermann, Aldermanbury, London. 
—25th October, 1880. 

4392. Friction W. Mather, Platt, Salford. 

—27Tth October, 1880. 

4396. Carpet Sweerers, A. C. Herts, Bloomsbury, 

London, —28th October, 1880. 


List a ecifications pu ublished during the 
eek ending January Sth, 1881. 
= 6d.; 


1161, ‘ous om 4d.; 1830, 2d.; 2134, 6d.; 
291, 6d.; 2293, 


peal 


409, 6d.; 2414, 2415, 2491, 2d; 
2444, 6d.; 2481, 4d.; 2486, 6d.; 3125, 6d.; 3608, od. 


*,.* Specifications will be forwarded by from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-affice order, —_ payable at the Post-office, 5 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, South pt ‘Ch ‘y-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER «at the 
office of Her Majesty's Commissioners of Patents, 


1161. Apparatus FoR FormiNG THE NECKS OF 
Borries, H. Codd and H. Barrett.—Dated 18th 
Murch, 1880. 6d. 

consists of tongs or apparatus for forming the 
necks of bottles with undercut grooves, such tongs 
being furnished with teeth, which in retiring descend 
in the bottle, in order to clear themselves from the 
undercut groove which they produce. AAare the 
arms of the tongs, carrying at theirends the moulding 
cheeks BB, by which in the usual way the form is 

— to the exterior of the neck. C is the plug which 

within the neck of the bottle; it contains the 


teeth for moul the undercut ve. The plug is 
carried by the adjustable stem i —_ is fixed by 
locking pa Fi in the bow of the tongs. E isa cross-bar, 
which is able to slide upon the stem D. E! El are 
inclined slots in the cross-bar, and A! Al are pins 
passing through the slots, and fixed in the arms A A 
of the tongs. FF are the teeth within the plug. 
1719. FasTeNiNcs FoR &e., J. Whithy.—Dated 
27th April, 1880. 

On one side of the daa is fastened a metallic collar, 
ring, or eyelet, with parallel interior sides with a set-off 
or wider coesing at the front. On the other side is 
fixed a stud containing a nee projecting through 
the side, so that when the collar Sat over the 


stud the s contracts, and my coming into the 
wider ion it expands, and holds the two parts 
together. 


2134. Furnaces or Stoves, W. 
25th May, LR. Marburg.) 6d. 
The main principle of this construction of grate is 
that of a generator furnace, the fuel being con- 
verted into combustible gas by a current of air, which 
is not sufficient to cause entire combusti The 


ion. 


R. Lake.—Dated 


éevond eturrent of atmospheric air, which can be acct- 
rately regulated by meahs of a register, and [can be 
easily on sufficient to cause the total combustion of 


Samy of cir being 


In the drawing P represents a vertical pit or chamber, 
which contains the fuel. This pit has a lid or a door 
L for closing the same hermetically. Below the said 
pit is situated the fire space or combustion chamber 
where the fucl, resting on the grate, is horizontally 
dispersed or distributed by a current of air entering 
the ter R. In this c ber the fuel is trans- 
formed into combustible gas, whose total combustion 
is any by the second current of air entering the 


For Decanters, &c., J. Betjemann.— 
Dated 4th June, 1880. 6d. 

Projections are formed in the base of the stand and 
fit into recesses formed in the bott, of the 
To lock up the decanters in the stand a pivotted bar 
passes over the stopper and can be locked in this 
position. 

2287. Apparatus FOR REGULATING THE SUPPLY OF 
SreaM To Steam EncrNes, J. D. Churchill.—Dated 
5th June, 1880. 6d. 

The adjusting movement of the throttle or other 
valve is effected through a connection actuated by a 
spindle, which is intermediate between two ja 

and by incli brought into 

action when one of those spindles datven® by the 
engine to be controlled overruns the other ape 
which is furnished with means for retarding its rota- 
tion, such as vanes revolving in liquid, balls suspended 
by rods, or other suitable means for effecting the same 


object. A vessel is provided with baffles 2, and 
charged with water or other liquid; 3 is the vane or 
brake spindle, and 4 are its vanes. This spindle 
es a cam, constructed with two pairs of inclines. 
7 is the spindle driven from the engine to be con- 
troll lied. It is arranged in the same axial line as the 
vane or brake spindle 3, and between them is arranged 
concentrically the intermediate spindle 8, which enters 
recesses in the vane or brake spindle and in the 
driving spindle respectively. 
2290. VeLocrrepes, L. Hardater.—Dated Tth June, 
1880. 6d. 


The frame is preferably of hollow metal and the 
driving wheels are mounted on separate shafts, the 
inner ends of which are so arranged that motion may 
be communicated from an intermediate shaft actuated 
by treadles I and J, through belts or chains K, pulleys 
L, and ratchet wheels and pawls on the pieenetiobe 
shaft. The pulleys have each two grooves of different 
diameter to receive double cords attached to the 
treadles by links 8, having slots to receive studs on 
the treadles. To the links are attached rods V capable 


of sliding on the treadles, so as to adjust the links to 
any requ wee pe ition on the studs, such adjustment 
bein, by the hand levers W. Aseeond set of 
les Y are mounted cross from the centre of 
the vehicle over the treadles I and J. The seats so 
adjustable. An atmespheric engine and a gas engi 
are fitted to the vehicle, the charge of the latter ned 
exploded by electricity. 
2291. Evastic Botrroms ror Beps, R. Hunt.—Dated 
jth June, 1880. by 
springs Bare sect frame by clips, 
wttetn raised lips by which transverse lathes D and 


longitudinal laths are connected to mais: Astretcher 


C prevents the twisting of the frame. The transverse 
laths are su! springs S resting on the 


Ms, Sagar.—Dated 7th June, 1880. 6d. 

This Peer to the taking-up motion. Nisa portion 
of the loom framé, I the taking-up lever, K the retain- 
ing catch, and J a ‘taking-up catch which actuates the 
driven ratchet wheel A having fifty-eight teeth, 
attached to and revolving with a driver wheel D having 
twenty-four teeth; which gives motion to the driven 
change wheel B having sixty teeth. This is ba her outer 
carrier wheel and it is fitted at the end of the boss 


the inner carrier wheel FE having fifteen teeth, and 


transmits motion té the bedi wheel C having hinetf 
teeth un the taking-up roller F whose circumference 
is fifty-eight quarterinches. By this arrangemént the 
requisite motion is imparted to roller ¥ to tike up 
fifteen picks per quarter itich. = fifteen _ three: 
quarter picks pet quarter inch be wan — 
wheel of sixty:three teeth is substituted for that 
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sixty teeth, and so on, increasing or diminishing in 

direct proportion to the number of picks per quarter 

inch required. 

2204. Wixpow Sasnes, N. Welton.—Dated Tth June, 
1880.—{Not proceeded with.) 2d. 

One end of a rope or chain is attached to the top 
sash and the other end to the bottom sash, such chain 

‘ing over a ley fixed at the top of the window 
e, by which means the sashes are suspended and 
counterbalance each other. 
2205. Comprne Horsenarr, &c., J. R. Meyer.—Dated 
7th June, 1880. 4d. 

The toothed drum A is mounted centrally and is 
combined with a series of plates B mounted excen- 
trically in relation to the drum, the teeth C projecting 
through the plates. There is a separate plate to 


row of teeth, and the whole of them are ted by 


subsequently the granular coating is pressed, whilst 
in a more or less heated state, on to the base cloth, so 
as to render the coating smooth and solid, and cause 
it to adhere to the base. The drawi shows a 
machine for applying the coloured granulated com- 
itions. A is a flat bed or table; B is the coated 
cloth which is to be passed over such table, and 
which is to have col dg lated positi 
applied in patterns to its surface; C is an endless 
Soom or band, with spikes stan: out from it; this 
band is supported by wheels D. e cloth is moved 
with a step-by-step movement over the face of the bed 
by giving an intermittent rotating movement to the 
axle of one or other of the pairs of wheels D. Above 


Z 


the bed or table are perforated moulds F, each of 
which is surrounded on the underside by a steel or 
metal knife edge which jects downwards from it. 
Each mould is carried by a tray G, which can be 
moved upwards or downwards a short distance in 
ides in the frame of the machine, so as to allow the 
escending knife edges of the mould to rest upon the 
base cloth, or lift the mould upwards away from the 
cloth. M are scrapers, one for each tray, for as many 
trays as there are in the machine. A separate tray is 


rods to discs D, mounted excentrically on the drum 
shaft. By this means the hair is ually loosened 
from the teeth from the time it leaves the feeding 
rollers E until it reaches the other side of the drum 
where the plates project beyond the teeth. 
Sreerinc Surps, &c., CHECKING THEIR 
Speen, 7. B. Heathorn.—Dated Tth June, 1880. 6d. 
Two rudders are employed, one on each side of the 
propellor, and to each rudder post is secured a curved 
slotted arm H, or such arms may be connected to the 
rudder posts through intermediate gear wheels as 
shown. A vertical stud E passes through the slots in 


the arms H, and is connected to a bar D, pivotted to a 
block sliding on a bar, one end of D being forked to 
receive the vertical stud E, and the other being 
connected by a universal joint to the hand lever C 
pivotted to the vessel at B, and by which the rudders 
are actuated. 


2299. Gas Motor Enarnes, J. Livesey.—Dated 7th 
June, 1880.—(Com. from F. H. W. Livesey.) 6d. 
The cylinder is surrounded by an air casing having 
an opening to the atmosphere. The piston is con- 
nected to a crank on the engine shaft, C is the reser- 
voir a compressed charges of air and gas, 
the pressure being maintained therein by a piston 
loaded with a weight. At the bottom of the reservoir 
is a check valve. Dis the valve box at the i 
end of the cylinder fitted with suction valves for 


(2255) 
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airandgas. E is the slide governing the ports at the 
working end of the actuated excen- 
tric. During the back stroke air is drawn in through 
the valve at D and is —_ in a heated state bya 
pipe from the casing, and also gas by another valve at 
D supplied by a second pipe. A lubricant is drawn in 
with the air from a third ucts of com- 


2301. Warer-ciosets, J. and F. Hubber—Dated 7th 
June, 1880.—{Not proceeded with.) 2d. 

The pan is hemispherical and the outlet is at the 
front and above the bottom thereof so that water 
always remains in the pan. From the outlet passes a 
syphon forming one piece with the basin, the arrange- 
ment being such that the syphon which forms the trap 
is above the floor line. 


2302. Hors Piates ror Rattway VeHICLEs, W. R. 
Lake.—Dated 7th June, 1880.—(A communication from 
I. Hennequin.)—{Not proceeded with.) 4d. 

The whole of the horn plate is made in one piece, so 
as to avoid all welding, and at the same time p won tng 
of the iron is kept in such a direction as to produce the 
best results. 

2305. Workinc Raitway Switcurs, Crosstxos, 
Stonas, &., J. S. Williams.—Dated 8th June, 1880. 
—{Not proceeded with.) 2d. 

The constant tension of the wire for operating the 
signal, &c., is maintained independently of the 
Yee | lever, which is soconnected to the wire that 
the continuation of the lever clamps or acts upon 
that when the lever commences 

move the connection to the signal practicall 

becomes made with the lever. . 


2306. AtLoys, G. A. Dick.—Dated 8th June, 
1880.—(Partly a com. from C. J. A. Dick.) 4d. 

This relates to metallic alloys or compounds to be 
employed for castings, and consists mainly of wrought 
iron or mild steel, that is a steel containing only a 
small proportion of carbon, and which is combined 
with phosphorus and tin, and with or without the 
addition of lead. 


2307. Manxvuracture or Fioor C. F. Leake.— 
Dated 8th June, 1880. 6d. 

A canvas base of any suitable kind is used, upon 

which is rolled or spread a coat of linol d 


equired for each colour used in forming the pattern. 
2309. Tricyc.es, J. Barling.—Dated 8th June, 1880.— 
(Not proceeded with.) 2d. 
wheels and 


ving 
works a single treadle, which is attached to the crank 
in such a position underneath the rider that his whole 
weight may be brought to bear on it. 


2310. Pumprsc a MixtuRE or STEAM AND WATER OR 
OTHER SaTuRATED Vapour oR Gas, M. Mar- 
chant.—Dated 8th June, 1880. 6d. 

A is the first or large —- barrel, and Al the second 
or smaller pump barrel. There is an air or storage 
chamber. B is the suction pipe of the first barrel, 
with branches leading to the two ends of the said 
barrel. Each of these branches is fitted with a valve 


SS AY 


C. The force pipes from two ends of the barrel A form 
the suction pipes to the barrel Al. Each of these pipes 
is similarly fitted with a valve. The force <*y from 
the barrel A! also form the suction pipes to the air or 
storage chamber. B? is the delivery pipe from the air 
or storage chamber to the boiler or other receiver. 

2311. Currmc retro Biocks For MAKING 
Bricks AND TILEs, A. Woodhouse.—Dated 8th June, 
1880.—({Not proceeded with.) 2d. 

The stream of clay is delivered through a die, and 
moved forwards to the cutting table, where it is 
forced against a row of cutters or knives of fine spring 
steel, stretched on a frame, to which a sliding move- 
ment is im 
2313. Convertinc Marine VEGETATION, &c., INTO 

Paper Putp, A. M. Clark.—Dated 8th June, 1880.— 
(A communication from EB. V. J. L. Gorges.)—(Not 
proceeded with.) 2d. 

Marine plants are first incinerated to obtain an alka- 
line lye of soda and potash, which is then rendered 
caustic by milk of lime. In this Wye the plants to be 
converted into pulp are macerated for some hours, and 
then drained and plunged into dilute sulphuric acid. 
The cellulose and ligneous fibres will thus be converted 
into firm pulp. 

2314. PReventinc THE ENTRAN@E oF SEWER Gas 
Burtpinos, A. M. Clark.—Dated 8th June, 
1880.—(A communication from A. F. Phughaupt.)— 
(Not proceeded with.) 2d. 

an e sewer, into which ev 

Trough the waste pipe is discharged. With the upper 

part of the tank is connected the inner end of a pipe 

open at both ends, its upper end being near the sur- 
face of the air tank 
ma, up through the waste pipe, an rep! 

by Lary - 4 An outlet in the bottom leads to the 

sewer, which is closed by a valve, the stem of which 

passes through both ends of a cylinder secured to the 
top of the tank, and inside which moves a piston 
actuated by water pressure. 

2315. Venicie, W. R. Lake.— 
Dated 8th June, 1880.—(A communication from A, 
Vick and T. J. Harbeck.) 6d. 

This vehicle is arranged to be driven by the hands of 
the driver, and steered by his feet or hands. The 
rider occupies the seat A!, and rotates by his hands 
the cranks B, whereby, by means of the chains E, 


for the purpose of rendering the fabric firm and of 
sufficient rigidity to steei or guide it with accuracy 
and certainty ; after which the coated cloth is passed 
over @ bed or table, and to the — is applied 


the several colours bei kept separate and aj from 
one another, so as to form the desired = and 


power is communicated to the rear wheels D, which 
thus propel the vehicle. When it is desired to steer by 
the feet, the L is connected to a bar or bars by 
means of or chains Li 


2317. Switches anp Crossinos For Ratiways, W. 
8th June, 1880.—(Not proceeded 

The switch rails are so arranged that the inner por- 
tions, near where the curve es place, are 
enough to it the flanges of the carriage wheels to 
pass over the main rails, and the free ends of the 
switch rails are lengthened, and lodge upon the main 
rails. One switch rail is placed on the inside, and one 
upon the outside of the main rails, 

2320. Srorrerinc Borries Havina INTERNAL 
Stoppers, J. Varley.—Dated 9th June, 1880. 6d. 

The drawing is a sectional elevation 
arrangement employed in the case in which the M4 
or charging Lg + is provided with the ordinary 
air tube or rod. The upper end of this rod A is pro- 
vided with a cup or dished end B!. The bottle B, to 
be filled, is placed in the cup or socket D of the filling 


apparatus, which is of ordinary contruction, and the 
said air tube or rod A is into the bottle, and the 
cup or dished end B coming against the —— C will 
raise it and retain it in a flat position while the bottle 
is being filled, and on the rod A being withdrawn it will 
leave the stopper C properly placed on its seat in the 
neck of the bottle. 
2321. Avromatic CanpDLE ExtINcuisuer, C. Tester.— 
Dated 9th June, 1880.—( Not proceeded with.) 2d. 
An ordinary extinguisher is secured by a spring clip 
in any position on a candle, which when burnt down 
to such position, will be extinguished by the extin- 
guisher passing dver the top thereof. 
—— am, J. B. Freeman.—Dated 9th June, 
1880. 5 


To make colourless varnish Manilla or other 
gum-resin is dissolved in fusel oil, or in any of the 
amylic alcohols or their derivatives, or in ethylic 
alcohol containing amylic alcohol and its derivatives ; 
and a separate solution of pale resin in t mtine is 
made and the two solutions mixed, a si quantity 
of spirits of wine, methylated spirit, finish or naptha 
being added. To make transparent coloured varnish 
fine Manilla gum or other gum-resin is dissolved in 
fusel oil and a small quantity of one of the coloured 
salts of aniline or other colour soluble, in fuse) oil or in 
spirit, is added. 

Errectinc OxipaTion, Repuction, AERATION, 
DECOLOURISATION, OR SEPARATION BY THE INTER- 
ACTION OF GasEs OR VAPOURS WITH LIQUIDS OR 
WITH EACH OTHER, &c., J. Storer.—Dated 9th June, 


1880. 6d. 
One form of the eye to effect the above object 
is shown in the drawing, and consists of a cylindrical 
vessel open at top and containing a central shaft A 
carrying a pulley by which it is revolved. Inside the 
cylinder is a concentric shell B, and within it on the 

tA is a series of screws or oblique blades C. air 
is to be made to interact with a certain liquid, for the 


purpose of oxidising it, the liquid is filled into the 
cylindrical vessel up to the level of the top of the 
internal shell B, and the shaft A is revolved so as to 
cause the liquid to circulate systematically, either 
down the inside of the inner shell and up in the space 
between it and the cylindrical vessel, or vice versd. 
2325. Srow1nc on DiscHARGING TORPEDOES FROM 
TorPEepo Boats, &c., J. B. Atcinson.—Dated 9th 
June, 1880. 10d. 
A water-tight trunk or well is formed in the hull of 
the vessel, and within it are placed a number of 
torpedoes one over the other, 8o arrangeu that they can 


(2525) 


be lowered in quick succession with a disc! 

trunk or tube, out of which they can be impelled in 

the usual manner. This trunk is fitted accurately 

the bottom of the well, and when not in position for 
the opening in the vessel's 
tom. 

2326. Various Surraces, &&., G. L. 
Batonnier.—Dated 9th June, 1880.—(A communica- 
tion from B. A. Batonnier and P. A. Michel.) 4d. 

A paste is made from some amylaceous substance and 
a thin layer is over a sheet of paper, cardboard, 
or metal. On this surface any of the colouring matters 
employed in dyeing fibrous materials are placed in a 
powdered form. e surface to be ornamented is then 
placed on the colour and clamped to the sheet of paper, 
when the two are plunged in boiling water, thus 
causing the colours to dissolve and fix themselves into 
the surface. 

232'7. Arracuinc Door Koss, &c., 10 THEIR SPINDLES, 
9th June, 1880.—(Not proceeded 
with.) 

In one end of the age spindle a slot is formed 
extending nearly to end, the uncut part being 
drilled with a hole opening into the slot, and being 
screw-threaded. The knob is placed on the end of the 
spindle, the screwed hole coming opposite a hole in 

e front of the knob. A screw then 
spindle. 


2328. Sourratnes, &c., W. W. Twigg and W. C. 
9th June, 1880,—{Not proceeded 
The back consists of a disc with a shank terminating 


in a head, and the front is formed of two disc-shaped 

shells, the back one having a raised portion to receive 

the head of the shank, and bow spring securing the 
two parts together. 

2330. Sowine Seep, W. R. Lake.—Dated 9th June, 
1880,—(A communication from T. Carron)—{Not pro- 
ceeded with.) 2d. 

Beetroot are sown in small lots at equal dis- 
tances apart in the furrow made by the share or cutter 
attached to the sowing machine. When the plants 
commence to come up, they grow in tufts or bunches, 
and the outside plants of each bunch tect in the 
event of drought or extreme dryness the central one, 
which alone will be preserved when the subsequent 
pn or thinning is effected. A special a) tus 
is employed to sow the seed so as to uce this 
result, 

2331. Locomotive Enaines, W. R. Lake.—-Dated 9th 
June, 1880.—(A communication from J. Band and 
G. B. Smith.) 6d. 

Three cylinders are employed and are connected to 
the slide valve gear and reversing gear, so as to allow 
steam to enter successively each end of the three 
cylinders at every revolution of the driving wheel. 
B are the three cylinders; C the driving wheels ; and 
D the crank axles. The crank pins are arranged at 


angles of about 120 deg. to each other. E are the slide 
valves, and G the valve stems driven by arms and 
links from the excentrics K; Lare the piston-rods, 
connected to a crosshead M, and to the connecting- 
rods N attached to the driving axles. O are aT 2 
rods, P link lift arms, Q a rod extending from P to the 
reversing lever R. 
AFFIXING AND SECURING THE COVERS OF 
UMBRELLAS TO THEIR FRAMES, .» H. Shaw and 
9th June, 1880.—(Not proceeded 
with.) 4d, 

The cover is attached to the outer ends of the ribs 
by a metal clip secured to the cover, and having a hole 
through which the end of the rib . A special 
apparatus is used to secure the clip to the cover. 
2336. Mustarp Pors, &c., H. Shaw and W. Spencer. 

—Dated 9th June, 1880. 6d. 

A dome of india-rubber is placed on the top of the 
pot and by applying pga thereto, a certain 
quantity of mustard will be forced up a spout, the 
mouth of which is near the level of the top of the pot, 
while its lower end is near the bottom of the inside. 


2338. Conpensino Steam ENGINE BOILER, &c., 
J. G. Wilson.—Dated 9th June, 1880.—(4 communi- 
cation from H. Hoffmeister and B. Friedrich.) 6d. 

The engine consists of an inexplosive steam e- 
rator A, and an open to SS er B, in which the 
working piston C distributes the steam, and regulates 
at the same time the water supply; E is a surface 
condenser provided with a serpentine pipe G, through 
which the exhaust steam passes from the cylinder, and 
is thereby d d. Theg tor A has horizontal 
tubes F, and its bottom or crown of the furnace is 
constructed of a thin co: ted sheet metal plate, 
which is in of an of 
pressure, an ng connected to agas supply valve 
regulates the flame of the Bunsen burner D, anf thus, 


when the engine stops, only sufficient gas is supplied 

to keep up tre steam ure. The slide piece X 

fixed to the upper end of the piston C is moved from 

one side to the other by the cam Y on the fly-wheel 
shaft, so as to communicate a partial rotary motion to 
the piston. The exhaust enters pipe G and blows the 
air out through the valve H. e condensed water 
flows into chamber J and thence through the rf 

K in the piston, into chamber L, and back the 

generator A. 

2339. Five ror Letrers, Butts, &c., 7. Birkbeck and 
J. B. 9th June, 1880.—{Not proce: 
with.) 2d. 

To the base board near the upper edge and on 
opposite sides are two standards one notched and the 
other with a screw thread and thumb screw. The 
screwed upright receives below the thumb screw the 
eye of a cross bar of hard drawn wire sha) so as to 
form a spring to — upon the papers. ie free end 
of the bar can enter any of the notches in the opposite 
standard. 

2340. Fiurtes, C. A. Drake.—Dated 10th June, 1880 
—{Not proceeded with.) 2d. 

The pillars to su the centre to which the keys 
are affixed, are each formed with two or more bearings 
80 as to carry two or more centres. One or more con- 
tinuous rods are used, and pass from end to end 
serving to support the tubes on which the keys work. 
The keys operated by the left hand are specially 
arranged. 


VewttLation or Waterproor J. 
Neville.—Dated 10th June, 1880.—(Not proceeded 


with.) 2d. 

Round the arm hole a of the material is 
attached jing up to armhole, and going 
back into the ent about 4in. The sleeve is then 
fastened to this piece, air bei admitted 
holes cut therein. The seams under the arms have a 
portion left open also for ventilation. 

2344. Gas Motor Enatnes, H. Robinson.—Dated 10th 

e vernor ven 
shaft actuates 4 e or wedge R, and holds 
it in a position varying according to the speed of the 
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engine, so as to limit the lift of valve B, and so 
regulate the amount of explosive mixture to enter the 
p and clearance through this valve. D is a pipe 

7 Teading from the pump and clearance to the ignition 
chamber, the delivery valve E being at the end nearest 
the ignition chamber. F is as air valve below the 
delivery valve and opening inwards. While the gas 


N 
N 


and air pump is drawing in the gas and atmospheric 
air through valve B, the pump at certain times draws 
into the pipe D a certain Sey of atmospheric air 
through valve F thus keeping the valve E cooler, and 
also causing that part of the a which is near the 
delivery valve E to consist entirely of air, or to be more 
diluted with air. 


2345. Encine Governors, H. J. Haddan.—Dated 
10th June, 1880.—(Com. from EB. Mas.) 6d. 

A driving shaft B carries a bevel wheel C, gearin 
with one of two wheels D cast together and HE ewer | 
loosely on shaft G. The other wheel D gears with a 
wheel E fixed on shaft F, free to turn on shaft G by 
means ofasleeve. The wheel E gears witha wheel fixed 
to shaft G. Tare the heads of two pendulous arms, 
with balls J, inside which are springs, placed over the 
rods passing through balls, and allowing the latter to 
alter their distance during their revolution round the 
central shaft. K is the head of the central shaft, at 
the lower end of which turns the spindle G, but which 


is retained by a pin. L is a steel ring hollowed out at 
bottom, the cavities corresponding to a counterpart. 
M is a support, on the raised portion of which rest the 
heads of the pendulous arms. The feet of this support 
communicate this pressure to ring L. A weigh lever 
is employed to increase at will the pressure on rings L 
and N, and horns at the heads of the pendulous levers 
serve to support the balls when not in motion. A 
spring lodged in casing P has a constant tendency to 
epress the shaft G. 


TRANSFERRING Pictures, P. @ Halloran.— 
Dated 10th June, 1880.—(Com. from C. A. Pocher.) 4d. 
The picture is prepared with a varnish, consisting of 
seven parts boiled refined linseed oil, colophony, gum- 
mastic, samderic, and gumcopal, and is prin to its 
margin. Before the varnish is quite dry, the picture 
is sprinkled with a composition of colophony and gum- 
mastic in equal parts, and is then placed in a cylinder 
heated by steam. The picture is placed on the object 
to which it is to be transferred, and wiped over with 
a damp sponge, and a heated iron run over it, when, 
on removing the picture, a fac-simile will be seen on 
the object. 


2348. Sream Generators, J. C. Mewburn.—Dated 10th 
June, 1880.—(A communication.) 6d. 

The generator is composed of a series of water tubes 
Band a cylindrical barrel C forming a steam reser- 
voir. These tubes and the reservoir can be placed 
longitudinally or transversely as shown. The tubes 
are set at an inclination and are superposed quincially 
so that the flame passing between two tubes comes 


[2343] 


TEN 


against the middle of the tube above and so on up to 
reservoir C. The smoke and gases pass off through 
flue E in which is arranged a feed water heater R. The 
ends of the tubes are closed by caps with necks to con- 
nect them with the caps above and below, those of the 
top tubes communicating with the reservoir. On the 
descending side a collecting pipe P is fitted in which 
the ae collects, and can be emptied by opening 
a cock. 
2351. Twistinc or Yary, &e., J. King, jun. 
—Dated 10th June, 1880. 6d. 

This consists in holding the bobbins nearly stationary 
while the thread —_ wholly round both ends of the 
bobbin, so as to obtain a double twist for a single revo- 


1 

ution of the flyer. Ais the spindle with a hole in it 
through which the passes toarm B, connecting 
the spindle to a tubular continuation C. D is a yok 


hung pty» A and C, and its arms carry the 
spindle F, on which the bobbin H is placed, being con- 
nected by a hinge joint so as to facilitate the introduc- 
tion of fresh bobbins, which are kept from flying out by 
a oping. A drag or friction pad is applied age nst the 
end of the bobbin, and rollers revolving synchronously 
with the spindle, but at a much less speed to regulate 
the feed of the yarn that it may receive the right 
amount of twist. The th pass from the bobbin 
through the hole in the spindle A round arm B through 
tubular spindle C and between rollers J. As it enters 
A it receives one twist, and as it leaves-C it takes 
another. 

2352. Merat or Boors anp Suoes, J. W. Jones 

and EB. RK. Bridger.—Dated 10th June, 1880. 6d. 

A metal shell is applied to the heel and fixed by 
means of screws or ous sing into the sole-piece. A 
metal tip or plate is fixed by screws to the bottom of 
the shell. In order to attach spurs to the shell the 
shank of the spur is passed through a slot in the back 
of the shell and is fixed by one of the screws by which 
the shell is secured to the heel passing through it. 
23538. Invatip Bepstraps, H. J. Dalton.—Dated 10th 

June, 1880, 6d, 

Under the bed frame is fitted a rising and falling 
platform B guided in its movements by depending rods 
C, on or inst which bear rollers attached to the 
platform. Lugs E are also attached to the platform 
and to them are secured cords provided with balance 


weights H. The platform s pulled downwards by a 
cord L, The otatheom has on its a side a plug Q 
to fita hole in the centre of the , and into which 
a bed pan is introduced. The head end of the bed 
frame is hin and may be inclined and kept in 
position by the strut X. 


2354. Barreries FOR THE TRANSMISSION OF SouND, 
R. H. Courtenay.—Dated 10th June, 1880.—(Not pro- 
ceeded with, 2d. 

This consists in the construction of either a single 
cell or a series of batteries in such a way as to form 
either a single or compound transmitter of sound by 
means of a tension spring adjusted to the negative 
element of battery or batteries, the advantages being 

at no resisting substance is employed in circuit 
other than the ordinary elements of the batteries and 
line in the usual way, the result being that more 
electro-motive force is used on the primary circuit of 
any transmitter constructed on this principle, than on 
that of any other at present used. 


2355. Vatves ror WaTer-cLosets, &c., J. Sineaton.— 
Dated 10th June, 1880. . 
The drawings show one form of valve. A is a disc 


secured between two metal parts, and to its underside 
an india-rubber seating is secured. Bare cocks working 
in connection with the chambers C above disc A. D 
is the inlet pipe, and E the outlet around the inlet, 
both being covered — disc A. Fis a ting 

en the pull is raised 


cock and G a lever. e lever 


G is also raised, establishing a ication between 
one of the chambers C. When one chamber is full the 
disc A is operated upon by means of the water passing 
through the cock F on to the top side of the disc or 
diaphragm. When the handle is released the lever 
drops establishing communication between the other 
chamber and the top of the disc A, thereby allowing 
an after flush to the water-closet pan, and by the 
same operation and at the same time the water from 
the chamber is discharged through the orifice H. 


2357. Securryc tHE Lips or Covers or Boxes, &c., 
E. A. Brydges.—Dated 10th June, 1880.—(Com. Jrom 
J. Fischer.)—-(Not proceeded with.) 2d. 

The lid is formed with a bolt which when in its 
locked position can be covered with sealing wax, so 
that the lid cannot be opened without breaking the 
seal 
2359. CoLourep PLASTER oR CEMENT, A. M. Clark.— 

Dated 10th June, 1880.—(Com. from C. F. Fabre.) 4d. 

The substances ordinarily employed to manufacture 
mortar, plaster, or cement, are washed and coloured in 
pen suitable manner so as to permanently fix the 
colours, 


206i. UmBRELLAS, J. Foster.—Dated 11th June, 1880. 


The stick consists of four rods, A, B, C, and D, 
which, when the umbrella is closed, lay close together 


side by side in two lines, but when open form a 
quadrangle large enough to give room for the head and 
hat of the person using the umbrella. 
2362. PREPARING AND TREATING Portrer’s &c., 
11th June, 1880. 6d. 

hat the slop clay may be prepared ready for 
being pumped into the filtering pres it is first teeited 
in a sifting apparatus in which no glasses are required. 
The sifting apparatus is shown at the lst Fig., and con- 
sists of end frames 1 with upperand lower centre points 2 
and 3 carrying upper and lower articula‘ sifter 
frames 4 and 5, and on which they are made to oscillate 
by an excentric or crank 6, two springs 8 being 
attached toeach end of the lower frame to keep it steady, 
and the articulationof both frames complete when 


running at a high speed. The 2nd Fig. shows a pump, 
ing apparatus for foreing the clay into the filtering press. 


An air chamber 12 is provided in ction with the 
suction chamber in order to give a more uniform 
suction. Any required pump fp can be obtained 
2362 
14 
is 


by the use of cheese weights 13 on the ramrod 14, the 

weighted ram being returned for a new stroke by means 

of the excentric 15. 

2363. Apparatus For Roastinc Correk, &., P. 
Pearson.—Dated 11th June, 1880. 6d. 

Inside of a revolving pan E is a series of scrapers J 
fixed to the pan cover and placed at such an angle as 
will have a tendency to throw the coffee towards the 
centre, thus counteracting the centrifugal force, well 
stirring the coffee, and keeping the layer always level 
and even. So as to prevent burning or over roasting 


of that portion”of ‘the coffee which, being nearer the 
centre of the pan moves at a lower velocity, a ring of 
metal M is employed to keep the centre of = 
quite clear, and a fixed screen L of sheet metal is 
erage over the centre part to screen off a portion of the 

eat of the fire from the coffee. The beating flues B 
are above the pan E. 

. FASTENER FoR Boots, Suogs, &., 0. M.’C. 
Chamberlain.—Dated 11th June 1880.—{ Not proceed: 
with.) 2d. 

The fastening consists of three levers jointed 
together, and the ends of the outer ones attached 
to the boot or shoe. By pressing the levers together 
the opening in the boot or shoe is closed. 

2366. Looms ror Weavinc, W. Taylor.—Dated 11th 
June, 1880.—( Not proceeded with.) 5 

So as to check the shuttle when it is sent home or 
when it is sent from one shuttle-box to the other, a 
— is fixed on the pickingrod, and on theshuttle-box 
rame is a projection which at each forward movement 
of the shuttle-box frame comes in contact with the 
pulley and pushes down the picking rod, thereby 
moving the picking arm and picker in a position to 
check the shuttle on its being sent into the | ng 


2367. Wire HeppLes or HEALDs ror Looms, &c., H. E. 
Newton.—Dated 11th June, 1880.—(A communica- 
tion from A. Argo. ° 

The wires after twisting are rolled so as to make 
them smoother, more d and thin than usual. The 
drawing shows the ro which con- 

sists of a bed-plate supporting a shaft actuated by a 

crank handle and ing a pinion gearing with arack 

on the underside of a plate, which slides on the 

bed-plate. To the upper face of this plate is secured a 


an uprig! e the upper 
which is flat and receives screws Throug’ the 
centre of the frame passes a screwed rod, capable of 
adjustment by nuts, and secured at its lower end toa 
plate. A small space is left in the two plates to 
receive the eye of the heald, which is placed on the 
lower plate and rolled by the passage of the i plate 
over it. An additional eye is formed above the loop 
by which the healds are mounted on the shaft so as to 
prevent the healds shifting one over the other. 


2368. Sampue Casks, &c., A. J. Eli and P. Hargan.— 
Dated 11th June, 1880.—(Not proceeded with.) 2d. 

The box is formed so that when opened out it stands 
on a counter self-sustained at an angle of 45deg. and 
so conveniently expose the articles it contains. The 
sides are hinged together so as to close up in a small 
space, 
23°73. Copyine Letters, &c., S. A. Cochrane.—Dated 

n pl of the o 0 paper an o' 7 
paper a sheet of pee, or zinc with a fine granulated 
surface is employed. The surface is moistened with a 
sponge, the letter to be copied placed under a dry 
sheet of copying paper, and then placed on the 
moistened metal surface, the whole being then intro- 
duced in a press and pressed in the usual manner. 
23'7'7. WATERPROOFING, STRENGTHENING, AND PRE- 

SERVING LEATHER, Hines, &c., W. R. Lake.—Dated 
llth June, 1880.—(A communication from C. Ballat 
schano and H. Trenk.) 4d. 

A quantity of grease is caused to decom! 
acid capable of effecting the same, and 
posed grease is deoxidised by means of a base, such as 
carbonate of soda, and cleaned by washing with water 
The mixture is warmed and mixed with a thick solu- 
tion of glue, in which is dissolved a small quantity of 


by an 
decom- 


oxalic acid. A second mixture is made, consisting of 
glue dissolved in water, and a small quantity of oxalic 
acid is added, and also a small quantity of _—- 
with acetic alumina dissolved therein. The first mix- 
ture is rubbed into the leather, which when dry is 
immersed in the second mixture, the operations being 
continued until the desired result is obtained. 
2372. Paper Maxinc Macuinery, J. Hird.—Dated 
11th June, 1880. 6d. 
The drawing shows the apparatus applied to 
machines that deliver the sheets in a vertical eection, 
and consists of pneumatic apparatus to remove the 
sheet when cut and deposit it on a receiving table. 
is a hollow lever attached to a rocking shaft B. C a 
lever with a connecting rod D attached to it, and 


which drives the machine, E isa tube sliding telescopi- 
cally_into lever A, and having at its end a socket 
j! 
i! 


SAN Il 


in which a hollow arm G swivels, and is fitted with a 
apr woe mouth-piece to form a sucker for holding 
e sheet of paper. Iisascrew rod working from « 
pivot on arm G, which it causes to swivel. A valve 
shuts off and opens communication between the 
mouthpiece and the exhaust, such valve being 
operated by levers governed by stops on a baacket M. 
Q is the receiving table. R are flyers which descend 
on the sheet as it is deposited on the receiving table. 
2375. Apparatus FoR CARRYING GRAIN 
Carcogs, P. Clarke.—Dated 11th June, 1880.—(Not 
proceeded with.) 2d. 

A number of movable partitions are employed to 
divide the hold into different com ents, running 
the whole length, fore and aft. ese tions may 
be placed in any position to resist the force or weight 
of the grain. 


23°79. Curtinc, Parmnc anp Scraping VEGETABLES 
AND Fruits, H. Brandes.—Dated 12th June, 1880.— 
(Not ceded with.) 2d. 

A revolving dise is fitted with knives or scrapers, 
and serves to cut vegetables or fruits into slices, the 
vegetables or fruits being fed into the machine by 
suitable mechanism. 

2380. ExuavusTers ror Gases or Liguips, J. A. R. 
Hildebrandt.—Dated 12th June, 1880.—(A communi- 
cation from J. Gareis.)}—{Not proceeded with.) 2d. 

Within a cylinder with open bottom is fitted a piston 
consisting of a hollow cylinder open at top and bottom 
and divided by an oblique partition. The top of the 
cylinder is closed by a cover carrying a stuffing-box 
and bearings for three shafts, on the outside end of 
one of which is a driving pulley and on the inside end 
a bevel wheel gearing with two r wheels, one on 
each of the other studs, and the latter wheels have 
each a ball and socket joint to which is attached a 
cross bar connected with the piston rod. 

2381. Lupricatine FLuip, E. Poole.—Dated 12th June, 
1880.—(A communication from S. Rogers and C. H. 
Schooley.)—(Not proceeded with.) 

India-rubber is placed in benzine or oleine oil and 
when pulpy is placed in a boiler and heated to 250 deg. 
Fah., more oleine, or paraffine being added until the com- 
pound becomes dissolved into a liquid paste, which is 
used as a lubricating fluid. 

2383. Traprinc WaTER CLosets, &c., P. M. Justice.— 
Dated 12th June 1880.—(A communication from J. E. 
Foik.)\—(Not proceeded with.) 2d. 

Quicksilver or other equivalent fluid substitute of 
greater specific gravity than water, and which will not 
mix or unite with the water, is used as a fluid seal in the 
trap, the a being so heavy that it will always 
remain below the water, and so dense that the gases 
cannot pass through it. 

2384. Mera, Hurpies, Fencinc, anp Gates, W. 
Bailey.—Dated 12th June, 1880.—(Not proceeded 
with.) 2d. 

A hole is punched through the = at the point 
where it is connected to the horizontal bar, such hole 
being of the shape of the section of the bar, but with 
its vertical axis inclined. The bar has an inclined 
niche on one side extending from the top, where it is 
cut into any desired depth, to about the middle of the 
depth of the bar where it runs out to the surface, and 

a corresponding niche at the under and at the 
opposite side of the bar. The bar is fixed by threading 
it through the hole and then turning it into its proper 
vertical position, whereby the edges round the hole 
enter the niches and prevent the upright moving end- 
wise of the bar. 


2386. Founvers’ Buiackina, J. S. Sawrey_and 
A, Patterson.—Daied 12th June, 1880. 2d. 

The carbonaceous crust which forms inside gas and 
other retorts is cooled as it leaves the retort by dilute 
sulphuric acid or water, with or without soapstone or 
salt, and ground it into a fine powder. It is then mixed 
with prepared plumbago and used as founders’ black- 
ing, or in a very finely pulverised condition it may be 
used as a lubricant. 

2387. ImpRovEMENTS IN ELEcTRIC TELEGRAPHS AND 
In APPARATUS CONNECTED THEREWITH, Sir C. 7. 
Bright.— Dated 12th June, 1880. 

This improvement is intended to render the action 
of the moving parts more distinct, and to reduce the 
E. M. F. required. Part of the improvement is the 
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devising of an instrument at once a sounder and a 
recorder. There are nineteen claims of which Figs. 1 
and 2 will give a fairexample. Fig. 1 shows back and 

. 2 section of instrument, A A! are electro-magnetic 
coils, fixed to B the end of a permanent magnet and so 
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larised. C Care the upper poles of coils through which 
soft iron pole pieces are screwed. The distance 
between the ends of these pole pieces can be adjusted 
as shown. F is the free end of an armature polarised 
by G G upper poles of et B. The other end of F 
is supported as shown, and an aluminium lever H H 
extends from axis na tongue to lever J mounted on 
centres 
resting on pins M aie 
O O is connected with ~ Pas shown, which 
engages a pin Q. R is the hammer, S and 8 the 
sounders, the latter serving also as stops. 
2880. Fire-arMs, BE. Nagant.—Dated 12th June, 1880. 


The ‘drawing shows the mechanism closed, but with 
the hammer cocked ready for firing. A is the obtu- 
rator; B, axis of coturator and of extractor; C, lever; 
D, axis of lever and hammer; E, striker: E!, rear 
shoulder of striker; E®, lower arm of the striker; G, 
hammer; H, extractor : I, trigger guard; K, ivot 
screw of the ta’l of the trigger pe L, screw hold- 


yy weight. Lan arm 


ing the trigger guard in the breech box; C!, tail of 
lever; A’, lower part obturator, against which 
slides the lever to open the mechanism ; A‘ upper and 
hinder part, against which the head of the lever slides 
to close the mechanism. second figure shows 
under view of upper ring; P, hole through which 
passes the barrel; R, hole through which passes the 
cleaning rod ; 8, recess for the wood of the stock ; T, 
tenon or stud of sword bayonet. 


2390. Workrxc or SIGNALLING APPARATUS, 
G. K. Winter.—Dated 12th June, 1880. 10d. 

The general principle of this invention is simple to 
Bk ry though the details are numerous. The 
block telegraph instruments require the combined 
action of the s en at the ends of a section in 
order that the indications of the instruments may be 
varied. The invention also relates to the semaphore 
in view of the driver. The needle of each indicator 


A 


has two positions, from one to the other of which the 
needles are actuated by coils not in the line circuit. 
The mode of effecting combined action to alter the 
nstruments is well known in duplex work. Sup- 
pose a key, is used to give signals. A current 
coming from the other end of the section, as shown by 
position of key, only influences instrument D, whilst 
pressing down key at A allows the current at this end 
to actuate instrument B. Thus the combined actions 
are shown. 
2304. Propucine Cotp or Ice, H. A. Dufrené.— 
Dated 12th June, 1880.—(Com. from “ La Société 
Anonyme de Froid.”)—{ Not proceeded with.) 2d. 
This consists in apparatus for the expansion or pro- 
duction of gases or vapours; then in compressing 
these gases or vapours to bring them back to their 
primitive volume or into a liquid state ; but instead of 
effecting this means of an arrangement 
of compress’ ps, pumps are in which 
the is by the aid of a liquid which 
does not absorb the gas or vapours to be compressed. 


PRESERVING Meat, &c., H. A. Dufrené.—Dated 
12th June, 1880.—(4 communication from “ La Société 
Anonyme de Froid.”) 

The meat is exposed in chambers thro’ which a 
current of air is caused to pass, then it is dried by 
means of chloride of calcium and cooled, so as to cause 
it to lose a certain quantity of water, at the same 
time maintaining it at a temperature a little above 
that at which water freezes. The meat thus partly 
dried is placed in wagons, ships, or other convey: oe 
and during transport is subjected to 
a little above 0 deg. Cent., but without being subjected 
to ventilation. 

2396. Porato Raistnc orn Lirtrnc MacHINEs, W. H. 
12th June, 1880.—(Not proceeded with.) 


This relates to a machine for raising the potatoes 
from the ant agp at the same time cutting off the tops 
and w overhanging the row. The potatoes are 
lifted into a revolving screen by a wide curved share, 
and the tops and weeds are cut off while in the ground 
by means of circular revolving knives. 


2398. Bepprxc ror Horses, &c., D. Gaussen.—Dated 
12th June, 1880.—(Not proceeded with.) 2d. 

This consists of an elastic bed made of india-rubber 
or other suitable elastic non-absorbent material to be 
used in place of a straw litter. 

2399. InsTRUMENT FoR ASCERTAINING DiIsTANCEs, H. 
Hensoldt.— Dated 12th June, 1880. 6d. 

A is an ordinary telescope within which is inserted 
the eye-piece B having a glass disc C on which are a 
series of i lar divisions. This disc is secured in a 
detachable tube D, which may be readily inserted or 


withdrawn from the ey e-piece. The scale on the disc 
is divided by a central line, the divisions in the top 
half being larger than those in the bottom half. When 
taking the vertical dimensions of an object the disc is 
turned so that the lines are horizontal, and when 
taking a horizontal measurement the lines are placed 
vertically 


2400. Dress Suspenpers, W. W. Twigg and W.C. 
Williamson.—Dated 12th June, 1880.—{Not pro- 
ceeded with.) 2d. 

Two discs are fixed on to the lower end of two arms 
jointed together at their upper ends, and connected to 
a plate suspended to the wearer, so that when the 
plate is in an upright position the arms are pushed 
towards each other, but when the plate is turned aside 
the arms are forced asunder. 

2401. Borrte Ho.pers, Storprers, aND CovERS FO 
Decanters, &c., T. White.—Dated 12th June, 1880. 
—{Not proceeded with.) 2d. 

The bottle holder is made adjustable so as to fit 
different sized bottles and it is fitted with a stopper, 
whereby the bottle to which it is fitted may be closed. 
The covers of jars, &c., are fitted with a spring clip to 
the middle of which is hinged a plate forming part of the 
lid, while to its inner edge a second plate is oy tse the 
two being so formed as to form the complete lid or 
cover, 

2402. Vices, F. W. Onfermann.—Dated 12th June, 1880. 
—{Not proceeded with.) 2d. 

The movable cheek of the vice has a rack, with 
which gears ~ ony placed between side bars, turning on 
bolts secu! to the fixed jaw. A vertical spindle 
pose through the upper end of the side bars, and its 

jower end enters a nut p) between a pair of arms 

secured to the lower part of the vice, the nut turning 

sed — on the arms. The spindle is fitted with a 


2405. NavicaBie VessE.s, H. EF. Newton.—Dated 14th 
June, 1880.—(A communication from A, Olsen.) 6d. 
The vessel is supported by pontoons A, one or more 
on each side, and preferably pointed at the ends so as 
not to impede the pi of the vessel, and divided 
into compartments by transverse partitions, so that if 
one is penetrated, the others will still be free from 
water. Parallel with and above the — Aisa 
corresponding number of tubes B of smaller diameter 


than the toons to which on are connected by 
vertical tubes D, cross tubes C uniting the tubes B and 
cross tubes E uniting the tubes D, thus forming a solid 
framework. The vessel is propelled by four idle- 
wheels, two in the centre and one at each end. The 
latter are supported in turntables, so as to be capable 
of being turned in any direction, the object being to 

ro the vessel in a direction transverse to the run 
of the waves without turning, so as to present the 
broadside to the action of the waves. 


2409. Stream Inpicators, L. Boye.—Dated 
14th June, 1880, 

A is a standard to <n is attached the various 
parts of the instrument; B is a nozzle, one end of 
which is connected by means of a screw C to the steam 
cylinder in the usual manner, the other end of which 
is attached to a spring steel tube D, which is con- 
nected with a card drum segment F by means of a 
connecting link E. The drum segment F moves on 
two points which are adjustable, and has a suitable 
card holder at the sides to secure the cards to the 
drum ; G is a rod which fits inside the standard A; 


c 


H is an arm firmly fixed to the rod G, and forms a 
guide in the lower part of the standard to prevent its 
moving sideways; I is a standard securely fixed to 
the arm H by a nut; the arm H, the rod , and the 
standard I are attached to an oscillating part of the 
engine by means of a connecting rod; K is a socket 
which slides in the standard I, and is moved up and 
down by means of a screw and nut L. 

2414. Steam Pumpinc Macuivery, &c., G. H. Corliss. 

—Dated 15th June, 1880. 18. 2d. 

The framing is of special construction and it supports 
the pillow block brasses which carry the main shaft 
on one side and the cylinder A on the other side, the 
top forming a support for.the beam, and the bottom 


~ rts the pumps M. E is the condenser to which 

1 chamber is bolted with water pipes entering the 
— at top, such pipes being in several pieces and 
united so as to cause the water to traverse up and down 
several times in passing to the exit. The cylinder A 
has four valves, two sceam valves and two exhaust 
valves turned by shafts F. A skeleton lever G turns 
on a centre and is rocked by a rod operated by excen- 
tric, soas to actuate the valves. A special form of 


governor is described. The pumps are provided with 
removable bonnets, covering apertures large enough to 
allow the introduction and removal of the valves. N 
are shafts ted in the ts and arms 
extending inwards to take hold of the disc valve O. 
Another arm is attached to the projecting end of each 
shaft N, and to it is pivotted a rod which leads up to 
mechanism which aids the working of the valves. 
latter rod connects at top to the outer end of an elastic 
lever pivotted to the plunger 8. 


2415. Srove ror ConsuMING Sanne, J. Moove.—Dated 
15th June, 1880.—(Complete.) 4d. 

A is the body of the stove, B hot air chambers from 
which heated air is distributed to the rooms by means 
of the openings C C; D D the flues or inner chambers 
Gaeg through the hot air chambers), the lower 

D! of which are brought underneath the grate or 


n? 

| 

== 
Wit 

<= 


> ert and behind the iron apron, the up 7 portion 
ett mee into the chimney at the top of the stove, 
through which the air for supporting combustion, 
together with the residue of smoke or gas, travels in 
the direction shown by the arrow. A slot or opening 
E is made in the flue or inner chamber at the back of 
the stove to allow the steam, gas, and super-abundance 
of heated air to escape up the chimney. 


2431. Wootten on Worstep Fasric, W. Brookes.— 
Dated 16th June, 1880.—(Com. from C. Halliday.) 2d. 
The fabric produced in circular weaving or knitting 
machinery is cut in a spiral direction, thereby ceaving 
the direction or pitch of cut according to diago! 
direction of the pattern or other effect desired to be 
obtained. The width and length of the piece from 
the same size of tubular fabric may also readily be 
varied, and also the extent or direction of its elas- 
ticity. Pieces thus obtained may be sewn together at 
their opposite edges, and then finished by washing, 
scouring, milling, dyeing, &c., the fabric being set 
firmly by passing it repeatedly between rollers. 


2442. Cooxine Rances, D. and T. Robertson.—Dated 
16th June, 1880. 6d. 

A row of three ovens, A, B and C, are one over 

the other. The shells of the ovens are held by a flange 


cast or formed in the front and back plates, a short 
way from each other to leave a space between them, 
forming a shallow flue D. 


2444. Foc ok ALARM Sienats For Raitways, 7. 
Jenkins and W. Price.—Dated 16th June, 1880. td. 

A Bare the shells of the powder case, C the nipples 
or anvils carrying the percussion caps, and D is the 
outer shell or covering. For the purpose of attaching 


the signal to the railway rail, a spring wire clip havin; 
semi-circular ends is attached to the thin a of the 
signal. 
2481. Movipinc Bricks, G. H. Dean.—Dated 19th 
June, 1880. 4d. 
Figs. 1 and 2 show the form of mould used, and it 
consists of side portions A of steel, formed thinner at 


the middle of their height than at the top and bottom. 
Fia.t Fia.2 
A 
A B A 
B B 
A 
Fic.3 


Bare the end pieces formed with flanges by which 
they are connected to the ends of the sides, 3 
shows the construction of a bottom plate or “ stock,” 
which is made of steel C with a wooden D. 


2486. Furnaces ror MELTING METALS AND METALLIC 
ALLoys, &c., C. Carr.—Dated 19th June, 1880. 4 
AA are the side plates forming the casing of the 
furnace. Each of the side plates has two legs and 
feet made in one piece with it for supporting the 
furnace at a convenient height from the ground. HH 


are projections or brackets cast at the lower part and 
on the inner sides of the side plates. On these 
brackets the cast iron frame I rests, and on this frame 
the brickwork lining K of the furnace is supported. 


$125. Seraratine anp Recovertna Fatty Matrers 
From Bones, F, Wirth.—Dated 20th July, 1880.—(A 
communication fiom F. Seltsam.) 

The air-tight chamber A is filled with ao up to 
the valve in pipe E, and is then closed. o yume 
which forces the necessary quantity of ideal iqui 
from the reservoir C into the extracting chamber A. 
The solvent used is sulphuret of carbon, benzine, or 
similar substances and is used under pressure. The 
vapours produced force out the air through pipe E into 
the euhaenet F where all the solvent in the airis con- 
densed and passes back to reservoir C. The pipe E is 


then closed and chamber A heated until the fat is 
melted out of the bones and runs down to the bottom 
when the valve in a4 H is et and the super- 
heated liquid flows the distilling apparatus I, and 
the solvent is distilled from the fat by suitable means. 
the vapours thereof passing into the condenser F, and 
thence to the reservoir C to be used again. 


3658. Manuracture or Evastic STEEL W1RE 

&c., H. A. Bonneville.—Dated 9th 
880.—({A communication from A. Jarolimek, 

This apparatus consists of a hollow shaft A I 

upon two bearings B, so as to allow the spiral spring 

being manufactured and its core I to pass through it, 


SAN 


To one of the ends of this shaft two jaws D, provided 
with a thumb-screw E, are adjusted to keep the spiral 
spring and its core immovable in and united with the 
hollow shaft during the rotation of the latter. A 
loose pulley F is keyed upon this hollow shaft operated 
by a belt, which, by means of a friction cou pling G or 
other contrivance, — a rol motion to 
shaft, and which may be a at pleasure by 
li ng apparatus, 


means of a pling or 
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IRRITATION.—Soreness and dryness, 
tickling and irritation, inducing cough and affect 
ing the voice. For these symptoms use —_ 
Glycerine Jujubes. Glycerine, in these ——- le 
confections, being in proximity to the g 
4 moment they are excited by the act of sick 


ing, becomes actively healing. Sold onl 
boxes, 1s. 1$d., labelled JamEs 
and Co., H ceopathic "Chemists, London.” A 


letter Gentlemen,—It’ may, perha; aps 
interest you to know that, after an exten ed 
trial, I have found your Glycerine Jujubesjof 
considerable benefit (with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gorpon 
Hotmes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADvr. 
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THE BUREAU VERITAS AND MILD STEEL FOR 
SHIPBUILDING. 

As early as 1874, the Bureau Veritas, a continental | 
society similar to “Lloyd’s,” undertook a series of ela- | 
borate experiments on American wrought iron and steel, | 
publishing tables of the results they obtained. The 
directors have continued these tests from time to time, and | 
have issued reports embodying the experience acquired. In | 
the report for last year they observe that as the material | 
composing a ship is subjected alternately to tension and com- | 
pression, and must also possess the quality of rigidity to 
enable it to resist transverse strain, full advantage cannot _ 
be taken of any a tensional strength it may possess, | 
unless accompanied by a corresponding increase of ability | 
to resist the other stresses, With regard to ‘ensional | 
resistance, experiments made on Motala mild steel showed | 
an ultimate resistance of 31} to 32} tons per square inch, | 


do not, for the present, pro any change in the propor- 
tions of rivets, but advise that treble rivetting be adopted, 
if not throughout, at least in all particular parts for a 
certain length amidships, in order to utilise the material to 
the fullest extent, and to obtain the test reduction 
possible for the regulation scantlings of iron vessels, 

Steel for angle bars is required to be of a milder quality 
than that for plates, as flanged bars are found to yield 
more readily than flat. 

The directors of the Bureau Veritas intend, for the future, 
that their definition, “uniform quality” shall signify that all 
poe, angles, and bulb bars have been subjected to the 

ollowing temper test, which entails no appreciable 
addition to the cost of production :—A shearing is heated 
to a dull red, quenched in water at 28 deg. Cent.—82°4 deg. 
Fah.—and bent double until the width of the opening near 
the bend equals three times the thickness, They have 
fully and carefully examined the question of ductility, both 


an elastic limit from 18} to 20$ tons, and an elongation | with the view of insuring safety to vessels built under 


at fracture of 27 to 33 


rands, which gave an average breaking strain of 25} tons 
per square inch, an elastic limit of 15 tons, and an average 
elongation of 12 per cent. Presuming that with both 
naterials the 


rcent, These results were com- | their survey, and also with re; 
pares with those afforded by French iron plates of good | character of the register, and 


to the international 
ve definitely adopted a 
/maximum of 32 tons per square inch. From the 
| acknowledged inferiority of very soft steel, and considering 
| the excellent character of iron sometimes employed in vessels 


stress approaches the limit of elasticity, | under their survey, and the comparatively small reduc- 
and taking the average resistance of ordinary iron plates at | tions accorded i 


, 4 minimum limit of 27 tons per square inch 


20 tons, with an elastic limit of 9 tons per square inch, has been adopted. Although the results of experiments 


there would appear ground for a reduction of 50 
on the scantlings of material ex 
in steel vessels as compared with iron, while retaining the 
same working factor, were it not for the greater deprecia- | 
tion of the new material due to corrosion and the working 
up in the yard, The latter consideration is referred to. 
below ; and with to the former it is urged that, as | 
vessels are presumed to , at the end of twenty years, | 
the same amount of cargo as 
when new ; and as, with a 
uniform rate of corrosion, a 
~ amount of loss bears a 
igher proportion to a thin 
than to a thick plate, a certain 
excess of initial comparative 
strength must be allowed. 

As regards resistance to 
transverse stress, experiments 
to test the comparative rigidity 
of iron and steel were made 
by deflecting strips of plate, 
resting on supports, by means 
of a load appliedin the middle. 
The thickness of the plates 
was 12 millimetres (0°472in.); 
and the results showed that, 
if the limit of deflection is not 
to be exceeded, an iron plate 
of 12 millimetres must be 
replaced by a steel one of 
11 millimetres in thickness. 
It appears, therefore, that 
mild steel possesses very little 
superiority over iron in point 
of rigidity, a reduction of 
8 per cent. being all the 
advantage on this head at- 
tending its substitution for 
iron. in order to preserve the 
required rigidity, in allowing 
any considerable reduction in 
the frames and reverse frames, 


r cent. and their own experience of mild steel warrant a consider- 
only to tensile stress, | able reduction from the scantlings of iron vessels, the 
| directors are not prepared at present, in consequence of the 


numerous sections of angles and bulbs in general use, to 
establish, in tabulated form, the scantlings that they 
would accept when steel is substituted for iron, but require 
each part to be calculated separately, so as to retain the 
moments exacted by the rules, the reduction reaching in 


the directors recommend that 
achange should be made in the 
sections of the angles, and a 
better arrangement adopted, 
so as to compensate for the re- 
duced momentof the girder re- 
sulting from a reduction of 
thickness. Insubstitutingsteel 
for iron beams, they are pre- 

to admit a reduction in 
the web, as long as the depth remains the same. On account 
of the limited experience as to the corrosion of steel, they are 
not prepared at present to make any material reduction on 
the floors, but would not object to iron floors in vessels 
otherwise built of steel. 

The directors do not re as settled the amount of 
depreciation caused to steel plates by punching the rivet 
holes, because of the few samples tested in all the experi- 
ments in this direction that have been published, and also 
because the ultimate tensile strength varies as much as four 
tons between different samples from the same charge of 
steel. If, for instance, a plate injured by punching should 
happen to have the lowest tensile strength, and an 
uninjured specimen the highest, an erroneous impression 
would at once be produ The depreciation to which 
steel is subjected by being heated, for bending plates and 
angles to the required form, the directors as much 
greater than in the case of iron, because a local heating is 
necessary, and the homogeneity of the metal is destroyed 
owing to the property by steel of taking a temper. 
They consider this fact as most disastrous to the superiority 
of mild steel, and as having been the cause of retarding its 
application to shipbuilding and other purposes, e 
deterioration of the metal may arise from the Serene to 
which it is subject while in contact with the cold blocks or 
rolls, from the hammering it receives while at a low heat, 
or from the various parts being left, when finished, to cool 
in the open air, Torestore perfect homogeneity, the pieces 
which require heating in their working up should subse- 
quently be annealed ; but the loss of time, and the possi- 
bility of the parts losing the form given to them, constitute 
objections to this practice. The directors recommend that 
all plates be annealed ; that plates and angles which 
require weeps be bent cold as much as possible ; and 
that parts which cannot be prepared without heating be 
made of wrought iron. They further recommend that 
steel rivets, which present no more difficulty of amg ol 


Fig. 1, page 50 shows an elevation, and Fig. 2a 
plan of the general arrangement, while Fig. 3 isa dia- 
gram section illustrating the action. The remaini 
—_— show enlarged details of the elongation indicator, 
which has since m added. The machine consists 
essentially of an hydraulic press, the ram of which tends 
to pull the sample ys while, at the same time, the strain 
is communicated, ugh a bent lever and piston, to a 
column of mercury. The plunger of the force pump A, on 
the left side of the general view, is worked posh 2 down 
into its barrel by means of the screw. At first it was only 
provided with hand-wheel and bevel gear multiplying 
twenty times; but the winch movement has since been 
added, which increases the power five and a-half times, 
making one hundred and ten times altogether, while the 
screw is also of very easy pitch. The consequence is that 
the increments of strain are put on with the utmost regu- 
larity, and a lad at the handle can exert a power of 25 tons 
on the sample. The water is led, by the small copper ipe, 
to the hydraulic cylinder B, where it presses on the Ping 
of the ram, causing it to move in the direction of the 
arrow, counter-weights being provided as usual to bring it 
back when the pressure is Bsa off. The ram is made 
hollow to receive the screwed rod, which carries a jaw at 
one end and a nut at the other for the pu of adjust- 
ment to suit a bye ae esr of sample. e second jaw 
forms part of a short horizontal bar, provided at the other 
end with a knife edge which engages in a notch formed in 
the short arm of the bent lever C. The long arm of this 
lever has also a knife engaging in a notch in the lug of the 
piston D of a shallow cylinder, the joint being made by a 
stout diaphragm of india-rubber cloth. The piston presses 
directly on water contained in the cylinder ; and the pres- 
sure is communicated by the small copper pipe to the 
mercurial gauge E, each division of which represents a 
total pressure of 50 kilo- 
grammes—nearly lewt. The 
uge is provided with an in 
ex and stop that can be set 
to each division, or midway 
between two divisions if 


e sample is retained be- 
tween the jaws in the manner 
most suitable to its shape. 
Bolts are held directly by their 
heads and nuts, the main por- 
tion being turned down for a 
certain length to less than 
the diameter of the screwed 
portion. Plate samples are 
pre an the usual way, 
and he y pins passin 
through them and the mg 
as shown in the engravings, 
washers being used to fill u 
the spaces between the sample 
and the jaws. The apparatus 
for measuring the elongations 
is shown at F in the general 
elevation, and separately in 
the annexed cut. It consists of 
a sector cast in brass, pro- 
vided with a handle C C 
for convenience of placing, 
and sliding freely in the 
groove of the stud H H, 
with the aid of anti-friction 
rollers J J,on the arm screwed 
into one of the jaws, the cotter 


some cases 30 per cent., while in others not attaining half 


that figure. For, 


iron will be accepted, in vessels other- | 


K K preventing it from turn- 
ing. Each division of the 
scale at the edge of the sector 
is half a millimetre ; but the 
index is provided with a 
vernier, so that elongations 
can be read off correctly to 
one-twentieth of a millimetre, 
or 6°00195in. Two fingers 
to the sample, exactly at the given points 
200 milli- 


| are clamped 
between which the length is measured, gene 


wise built of steel, for the keel, stem and stern post, for | metres, or nearly 8in. One of the fingers is held between 
the rudder head and frame, and for the pillars. Rolled two studs on the sector, a conical cap LL preventing any 
iron of superior quality will be admitted for the watertight | play ; and the other is attached by a copper riband, adjust- 


bulkheads, the floors, bulbs and frame angles, for the boss 
plates on the stern post, the bent pve round the quarter, 
and for the plates joining the heels of stem and stern post, 
in vessels fitted with flat plate keels. The directors have 
such confidence in the uniformity of manufacture attained 
in the new metal as to feel justified in adopting the 
following reductions from the scantlings of iron vessels, if 
the parts are made of steel :—18 to 25 per cent, on the 
outside plating, stringers, ties, keelsons, and watertight 
bulkh ; and 10 to 15 per cent. on the thickness of the 
floors, bulbs and angles ; and these reductions may be 
greater when the system of construction followed provides 
a moment equal to that required in iron v The 
diameter and spacing of the rivets, and the width of laps 
and butt strips, follow the rules for iron vessels, but are 
determined by the reduced thickness of plating. All steel 
plates and angles are to be legibly stamped with a Bayer 
mark, indicating the makers’ guarantee that the metal is of 
uniform quality ; and this mark isto be so stamped thatit will 
remain on the plate or bar when rivetted up in the vessel. 

In carrying out the experiments, a testing machine was 
formerly oar in which a weight, multiplied by a 
beam, acts directly on the sample ; but the cylindrical 
bearings caused an amount of friction which introduced a 
source of serious error into the results obtained, besides 
the fact that the ratio is only correct when the lever is in 
a horizontal position. Accordingly, after much considera- 
tion, the directors determined to adopt the machine 
devised by M. H. Thomasset, of Paris, in which all the 
bearings are knife ed This machine was erected in the 
basement of the chief office, Brussels, in April last, and has 
since been improved in several details by the engineers of 


the Bureau Veritas. 


tion than those of iron, be used with steel plates. ey 


| able by the screw and nut M, to the boss of the index. A 
| lead counterweight N N, and a spiral spring R attached by a 
| metallic riband, are provided to being bane the index on 
the pressure being taken off, for observing the elastic 
elongations. When pressure is put upon the face of the 
piston, and the sample is being drawn out, the index 
moves in the direction of the curved arrow. India-rubber 
cushions are added between the ends of the sample and 
the jaws, to prevent ra to the machine, and the b 
of the copper riband, when the fracture of the sample 
takes place. 


The directors of the Bureau Veritas have determined to 
make a thorough and independent study of the capabilities 
of the new metal for shipbuilding, and the extent to which 
it can be depended upon, so as to be able to fix definitely 
the reductions they will be able to allow on the scantlings. 
of vessels, They have recently carried out a series of tests 
on some plates and — of mild steel turned out by the 
Société 5 ohn Cockerill, of Seraing, by the Bessemer 


. The materials of which samples were tested are fora vessel 
which is being built entirely of steel by the Cockerill 
Company, at their Antwerp shipyard, to form one of a. 
fleet of steamers for bringing iron ore from their mines at- 
Somorrostro, in Spain, which is submitted to the 
Bureau Veritas for classing. The steel is made from 50 per 
cent. of charcoal pig, and 50 per cent. of very pure hematite 
pig from Cumberland. This is melted in the cupola, but 
not overheated, and then blown in the converter at a rela- 
tively low temperature. An addition is made of from 1 to 
14 per cent. of ferro-manganese, containing from 55 to 60 per 


| cent. of manganese. A sample from each pouring is analysed, 


‘ and all the steel that does not fall between the following 
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limits is applied to some other purpose than shipbuilding :— 


Carbon . 0°08 to 0°15 per cent. 
+ Silicon... . trace to 0°02 am 
Sulphur 0°03 to 0°05 “ 
Phosphorus 0°03 to 0°05 a 
Mangan 0°30 to 0°60 ne 


Two strips are sheared from each plate, one in the direction 
of the rolling, and the other across the grain ; and the test 
pieces are worked to the required shape, and draw-filed on 
the edge. The arriss is also taken off with emery cloth, 
for the reason that a small notch in the edge would deter- 
mine fracture in the same way that a nicked bar is easily 

broken. 
Seventeen pieces were tested altogether, so as to afford 
a good average ; they included strips in the direction of 
the rolling and across the grain, ok psn angle bars. The 
pressure was added in single kilogrammes per square 
millimetre—12} cwt. per square inch—at a time, until the 
limit of elasticity was reached, the pressure being taken off 
at each increment, and two or three minutes allowed for 
the molecules to return, as far as they would, to their 
original position. After the limit of elasticity was reached, 
the pressure was applied in two kilogrammes per square 
millimetre at a time until fracture ensued. We were pre- 
sent during the testing of two samples, which took up a 
a whole day, and also observed from time to time the 
testing of the remainder. The first sample, No. 359 in the 
general table given below, was taken, in the direction of 
the rolling, from a plate 12 mm. thick ; and the width 
of the sample was 252 mm., giving a sectional area of 
302°4 square millimetres—nearly one-half square inch. 
With a total pressure of 6046 kilos —5°95 tons—or 20 kilos. 
per square millimetre—12‘7 tons per square inch—of sec- 
tional area, the elastic elongation was 045 mm. ; 
and the same amount of elastic elongation continued until 
a strain of 17°8 tons per square inch was reached, when 
a permanent set was noticed. The sample had been 
stretched 0°6 mm., but only returned 03mm. At 19 tons 
ser square inch there was only the same elastic elongation, 
ut a permanent set of 06 mm., making a total of 
09mm. At 19°7 tons, while the elastic elongation was 
not a millimetre, the total elongation was 5} mm. (nearly 
din.) Though the elastic elongation never exceeded 
055mm., which was noticed almost up to fracture, the 
permanent elongation went up to 9°9 mm. (0°39in.) at 234 
tons; 17°7 mm. (0°69in.) at 26 tons ; and 31°15 mm. (nearly 


ljin.) at 273 tons. The sample finally broke, with the | 


usual dull clang, at a strain of 278 tons per square inch, 
giving an elongation of 49} mm., or 1‘9in., which on the 


length of Sin. gives 24} per cent. The final sectional area 
became 133 square millimetres, showing 54 per cent. of 
contraction. 

The next sample, No. 368, in the general table was 
taken across the grain, and did not show such different 
results from the former as might have been expected. The 
sectional area was 25°5 X 12°2 = 311 square millimetres, 
and the length experimented upon was as before 8in. The 
| breaking strain was 44 kilogrammes per square millimetre, 
| or 279 tons per square inch, and the total elongation 
| 41 mm. (1*6in.), or 20} per cent., rather less, as might be 
, Supposed, than the former, though the breaking strain is 
practically the same. The final section is X 17° = 162 
square millimetres, giving 48 per cent. of contraction, 
rather less than the previous sample. The breaking strain 
compared with the final area is 84 kilogrammes per square 
millimetre, or 53 tons square inch. The subjoined 
table, showing the successive elongations, both elastic and 
permanent, at the several increments of strain, cannot fail 
to be found instructive :— 


Strain in tons Elongation in millimetres. 

per square inch. Plastic, Permanent. Total 
13-9 0-2 

152 0-25 0-25 

165 03 03 

178 0°35 0°35 

190 08 09 

19°7 01 3°85 3°95 

20°3 02 4°75 4°95 

20°9 0°25 515 

21°6 025 56 585 

39-2 025 6°05 6°30 

22'8 0°30 70 735 

23:5 035 81 845 

241 0°45 93 975 

247 0-45 10°85 11°30 

25-4 0-45 275 

260 0°45 14°8 15°25 

267 0-40 18-2 

0-40 3 23-7 

279 41°0 

| The principal results obtained by the whole series of 


| tests are tabulated below. The metrical dimensions and 
| elongations are retained, but the breaking strain and the 
| limit of elasticity are given in tons per square inch instead 
| of kilogrammes per square millimetre. Above the strains in 
| the last column but one, and the total strains in that pre- 
| ceding it, the samples became permanently elongated. 


The Nordenfelt Fie. 7) has its barrels arranged hori- 
zontally ina row. This enables the feed to be supplied te 
the whole of the barrels simultaneously. Movement is 
effected by means of a lever projecting to the right side of 
the breech end of the arm, which is forced backwards and 
forwards, the whole of the breeches being opened and the 
extraction, loading, and firing being carried out simultane- 
ously. In these resj , then, this arm is the precise 
opposite to the Gatling. The inventor urges that the 
siveaiage of the to-and-fro motion is more completely 
under command than the rotary; that it moreover sup- 
ports the cartridges better while undergoing discharge, for 
it gains time for each round, inasmuch as the simultaneous 
discharge gives to each round the entire time occupied by 
all instead of a fraction of it. He states that in successive 
action mitrailleuse cartridges with powder still burning in 
them are liable to be ejected in numbers round the legs of 
the operator, when the powder from damp or other 
cause acts imperfectly in any way. He also advo- 
cates volley firing, as being the only method suitable 
for sea service, because the rollin the ship enables 


0 

line to be taken for an instant paley discharge, but not 
for a successive stream of single rounds. As compared 
with the Gatling, it may be seen that for sea service each 
system has its advantage, one in a rough and another in 
a smooth sea. The chief objection that we were able to 
observe in the Nordenfelt gun was the fact that, in our 


No. | go of Elongation. | Breaking Strain. Limit of elasticity. 

of | Description. -- 

Test. Breadth. |Thickness Sectional On 300) Total, | Fer Total strain.| Strain Per | Plasticity. 

lengths. fracture. | a. 
Mm. Mm | Sqmm. | Mm. Mm. fpercent' Kilos. | Tons. Kilos. Tons Mm. 

353 | Longitudinal 25°1 970 235°9 200 2480 | 240 | | = 

354 | ‘Transverse. 12°0 | 220°8 200 «248-3 | | | 278 5060 71 0°45 

355 | Transverse. 24°9 9°2 | 229°08 200-2480 240 | = 10079 27°8 6873 19-0 0°45 

356 | Transverse. 25°9 | 290-72 200 28725 | | 14383 30°5 19°0 0°45 

337 Angle. 25°6 201-84 200 | 13617 29°2 18°4 0°45 

358 | Transverse. 25°1 91 928-41 200 | 10048 27-8 0°50 FIVE-BARRELED GATLING. 

359 | Longitudinal. | 25-2 12°0 302-4 200 13250 7860 16°5 0°45 

360 | Longitudinal. | 34°3 | 305°27 200 22°5 | 14959 31-0 963 0°50 judgment, the to-and-fro motion is more di ing to an 
361 | Transverse. 34°5 91 | 313-95 200 | 250°5 25°2 15388 310 7530 18°4 0°45 operator than the continuous circular movement of a crank, 
362 Angle. 18°8 200 244°5 222 9771 29°2 6160 0°50 which no check, and which has the advantage of 
363 | Transverse. | 25°0 94 235°0 200 | 11045 29°8 6110 16°5 0°50 considerable momentum to carry it through. The Norden- 
364 | Longitudinal. 2574 11-9 302°26 200° 238°2 191 | 13908 29°2 6044 18-4 0°45 felt gun wasa light one, but we question if much stress is 
Angle. | iss | | 2162 200 244s 22-4 | 10879 30°5 6487 19°0 0-50 to be laid on weight, as, unless some definite conditions are 
366 | Longitudinal. 9-5 996°8 200 | 165 | 15088 29-2 6891 0°45 laid down, vari:.tion may be due to difference in the manu- 


It will be noticed that the elasticity of all the seventeen 


samples tested is very uniform, only one of them differing | 


appreciably from the rest in this respect. The breaking 
strain varies about 4 tons per square inch, and the limit of 


elasticity varies as much as 2°5 tons per square inch. Some | 


of the transverse samples show not only a higher breaking 
strain, but also a higher limit of elasticity than some of 
the longitudinal. No. 356—transverse — shows a hard 
and strong metal with average elastic limit, but a low 
elongation ; it is therefore not so much to be relied on as 


No. 353—longitudinal—with a lower breaking strain buta | 


higher elongation. The former would be destroyed by an 
impact of 447 kilogrammetres, while the latter, not so 
strong, would yield and partially return to its original 
form, but not break. As a practical result of these tests, 
the directors of the Bureau Veritas feel inclined to base 
the sectional area of scantlings rather on the elastic limit 
than on the ultimate stress. 


THE MACHINE GUN COMPETITION. 

Tue competitive trial of machine guns began at Shoe- 
buryness on Friday, January 13th, the following pieces 
being brought forward. (1) Two-barreled Gardner, (2) 
five- led Gardner gun, (3) Pratt and Whitney’s im- 
proved four-barreled Gardner, (4) long ten-barreled 
Gatling, (5) short ten-barreled Gatling, 6) six-barreled 
Gatling, (7) five-barreled Nordenfelt The trial is 
expected to last for some weeks. € propose to give 
a weekly summary of the trials made, together with 
descriptions of each class of arm. Most of our readers 
have been long 
Gatling. The Nordenfelt is of comparatively recent intro- 
duction in this country, having chiefly attracted attention 
from its performances with steel bullets. A short descrip- 
tion of it, with a cut, has already appeared in THe Enat- 
NEER. Both the Nordenfelt and Gatling are to be found in 


our service equipments, the Nordenfelt having been specially 
supplied to t ¢ Royal Navy. The Gardner fs in the course 
of its first trial. 


more or less familiar with the | 


| The general principles embodied in the construction of 
these machine guns are as follows :—The Gatling has its 
barrels arran round the circumference of a cylinder 
opposite to which revolve the ring of chambers, ene 
each in suceession to the point where it joins the barre 
and where it is fired. The action is extraordinarily rapid, 
even compared with other machine guns. Being strictl 
successive the piece has no recoil, and under favourable 
circumstances offers advantages in aiming, because a 
| continuous stream of bullets almost admits of being 
| brought on to an object by feeling the way up to it, in the 
| way a fireman does with the hose of an engine. The arm 
has proved its powers abundantly, having in this respect 
| the advantage of its rivals. The chief fault we should find 
| with it in principle is the fact that all the barrels are aed 
| a single stream of cartridges, which limits the rate of load- 
ing, a disadvantage that must increase with the number of 
| barrels. Machine guns generally depend on gravity for the 
feed motion of thecartridges which descend intothechamber 
at the breech end of each sadety In the case of the Gatling 
the cartridges descend in a single stream, either by gravity 
alone, or ers by hand pressure, which causes 
slight chec in feeding. The result is that the 
firmg of the gun, though successive and in theory 
| continuous, in cases of extreme rapidity, is not a perfectly 
| even stream, but consists of successive bursts of firing, 
| each burst, however rapid, consisting of rounds fired in 
, succession. Major Noble, in his report on the Paris Exhi- 
| bition in 1876, observed that the five-barreled Gatling 
, had then discharged at the rate of 1000 rounds per minute. 
| This probably refers to a much shorter period than an 
| entire minute, as it is much more rapid than the firing 
which we here have to report. The Gatling is now taken 
up by Sir William Armstrong and Co., and may be 
obtained from them. Mr. Accles has fathered the gun at 
Shoeburyness during the nt trials. Fig. 1 herewith 
represents the five- led Gatling, mounted on tripod 
stand. It will be seen that the action of firing is rotary, 
the crank moving either on an axis in prolongation of the 
axis of the centre spindle round which the barrels are 
placed, or else to one side. 


ly | Gardner’s own improvements, which are em 


two forms—the five-barreled (Fig. 2) and the two- 
barreled, besides the Pratt-Whitney piece. The latter, 
though spoken of as the improved Gardner, is in reality 
not of more recent construction than the others, being, in 
fact, a modification of on early form of Gardner machine 
gun. It represents, in fact, Pratt and Whitney’s ideas of 
improving the original Gardner as com with 
ied in the 
two pieces bearing his name only. The barrels in the 
Gardner arm are like those of the Nordenfelt—in horizon- 
tal line, the breeches are opened, closed, and fired by 
horizontal bolt action, moved by cams fixed on a crank, 
worked on the right of the breech of the As this 
action is much less well known than that of either of its 
rivals, we give figures showing its general character. It will 
be seen that in its nature it is suited to simultaneous 
discharges, but by means of varying dimensions of 
parts the firing can equally well be made suc- 
cessive. Indeed, by an ingenious plan of interchange 
of parts it can be made in a few minutes either simulta- 
neous or successive in its action. Figs. 3 and 4 give views 
looking opposite ways of the vertical longitudinal section 
of the breech action of a single barrel in two positions, 
Fig. 3 barrel to the right, Fig. 4 barrel to the left. The 
dise A B—Fig. 3—is worked by the hand crank, the fixed 
piece A moving the lock C D with breech bolt E and its 
extractor. It will be seen that at two of the com- 
plete circle the piece A will leave the piece C stationary, 
that is, while any portion of the piece A is horizontally 
either in front or rear of theaxisof the crank. Atthose points 
it will be practically the same thing as if the disc was entire. 
This will make the reciprocating motion intermittent, paus- 
ing at the firing and the extraction positions. The cam FG 
on the crank imparts reciprocating motion to the clutch 
I of the controller bar, and it may be seen that it moves 
it only at those times when the lock is stationary. Thusin 
Fig. 3, if the crank were to rotate causing A to move u 

wards, C would remain immovable while A passed over it, 
while at the same instant F would be forcing I to 
move backwards, Between A and B is a piece cut out of 
the disc, which allows the arm K (see Fig. leg move 
upwards under the pressure of the spring L against 
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J, by which the cartridge is fired. Figs. 5 and 
6 show. cross sections of the lock showing the cart- 
ridge carrier M N, with the movable wall N in the 
two successive positions on opposite sides of the breech 
of the barrel. Fig. 5 for the reception of cartridges—6 
for firing. We do not attempt to give further details, It 
may be seen from what is said that the action may be 
described generally as a very simple and ingenious applica- 
tion of rotary motion to work two reciprocating actions 
alternately, in directions at right angles to each other, 
namely, the advance and withdrawal of the lock, and the 
entrance and extraction of the cartridge. There are only 
two springs, viz., the V firing spring L, and the spiral 
spring P, acting on the movable wall N. This, however, 
and the extractor are pressed down by fixed sliding 
surfaces, not by other springs. The extractor does 


FIG.6 TF 
N 


WWE: 


not close or release its hold, for the cartridge- 
rim is slid in behind it, and ejected in a_ similar 
way. Speaking generally of this system of action, we 
see no fault to find as yet, but of course there is 
at present less experience with it than with either of the 
other systems. To us it appears to promise well ; we may 
have to qualify our opinion after the trial possibly. Mr. 
Gardner has adapted his system to five barrels to suit the 
demands of others, but he advocates the two-barreled gun 
himself. This, he considers, has such perfect action that 
he would undertake to work it turned over on either side, 
or vertically upwards and downwards if the cartridges 
were pressed by hand, so as to do the only work which 


depends on gravity. It will be observed that we have 
ape above chiefly with a view to rapidity of action. 
is constitutes the first feature in the programme, which 


Lp 


is as follows. It should be understood that all the arms 
must fire the Government supply of ammunition for the 
0'45in. bore. 


PROGRAMME FOR COMPETITIVE TRIAL OF MACHINE GUNS. 

(1) For Rapidity.—The following trials to be carried.out from 
each gun :—(a) Fire for half a minute ; number of rounds fired 
to be noted.* (5) Fire 1000 rounds. Time to be noted, including all 
delays. (c) Ascertain the number of rounds that can be in 
three, five, and seven seconds. (d) Ascertain the number of con- 
tinuous rounds that can be fired one man without assistance. 
Time to be noted. (e) Ascertain the number of rounds that can 
be fired by one man in one minute without assistance. The above 
~_ be fired by inventors or their assistants. 

(2) Accuracy with eae pan vith The guns to be mounted 
on their own carriages, and one barrel of each fired for accuracy ; 


" * Misfires and other accidents to the cartridge will be noted in all the 
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three ts of 20 rounds each at 300, 500, 900, 1500, and 2000 
_ to be made, a different barrel being used each time. The 

igher ranges to be subjected to modification. (6) Fire 40 rounds 
from each gun, for figure of merit. at a target at 500 yards range. 
three targets to be made. To be fired by men of the School of 
Gunnery. 

(3) Accuracy with Rapidity.—At stationary targets: (a) With- 
out traversing: Fire one round from each barrel of each gun as 
fast as possible, at 500 yards range, at target. Note time and 
accuracy. Three targets to be made. (b) Without traversing: 
Fire 80 rounds from each gun, as fast as possible, at 500 yards 
range. Note time and accuracy. (c) With automatic scattering 
motion: Fire for half a minute with automatic gear on, at 500 
yards range, at rows of 9ft. targets. Repeat with hand scattering 
gear. The number of throughs and lodges only to be counted. (d) 
Three fixed 6ft. by 6ft. targets to be placed at 300, 500, and 700 
yards, in different directions, as wide apart as the ground will 
allow. 40 rounds to be fired at each target. The time and number 
of hits to be noted. At moving target: (¢) A movable target, 
6ft. by 12ft., at 800 yards range, to be caused to move diagonally 
across the line of fire to a point 400 yards from the gun at a trot. 
Number of hits to be noted. The lateral distance travelled to be 
about 400 yards. To be fired by men of the School of Gunnery. 

(4) Velocity Trials.—Muzzle velocity of 10rounds from each gun to 
be taken. 

(5) Exposure Trials.—{a) Guns to be wiped clean, and left 
uncovered for a week in the open. Before firing, half-a-minute 
allowed for cleaning, with such material as would be found with 
the carriage. Continuous firing for half-a-minute to be then carried 
out. (5) Each gun to be fired for half-a-minute under an oscillating 
overhead sieve filled with = silver sand. 

(6) Rough Usage.—A rough usage trial of each gun in marehi 
order will also be carried out. The details of this will be meee 
by the committee hereafter. Further trials as to suitability for 
boat and ship work will be afterwards made. N.B.—Any of the 
above trials may be repeated as often as the Committee id 


rounds ; Gatling short ten-barreled, 193, including three 
jams ; Gatling six-barreled, 267, stopped by jam twenty-five 
seconds short of time ; Nordenfelt five-barreled, 230 rounds, 
hopper upset at about the half minute ; Pratt and Whitney, 
356 rounds, 

The following second attempts were allowed to be made : 
—Mr. Gardner and two assistants fired in — seconds 
236 rounds from two-barreled rifle. Mr. Accles alone, 
within a minute, fired from short. ten-barreled Gatling 
387 rounds, including jam for four seconds, and Mr. 
Nordenfelt with five-barreled gun got off within fifty- 
seven seconds 348 shots. 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


(Present: Sir BARNES Peacock, Sir MontacvE SMITH, and Sir 
January 18th. 
Re MARTIN’S PATENT, 

THIS was a petition for the prolongation of Martin's well-known 
patent for fire-doors. The facts aqeening by the petition were 
shortly as follows:—Letters Patent, dated 22nd January, 1867, 
No. 158, were granted in this country to one of the petitioners, 
William Arena Martin, for his “Improvements in apparatus for 
consuming smoke, promoting combustion, and feeding furnaces 
with fuel.” The same patentee obtained the following foreign 
patents, viz., in France, dated the 17th June, 1868; Canada, 9th 
January, 1875; Norway, 17th July, 1876. In the United States, 
Letters Patent, dated the 5th May, 1874, were granted to the 


desirable. 


same ] , and John Ashcroft, of New York, to whom 
the former had agreed to grant an exclusive licence for 


THE NORDENFELT GUN. 


= 


On Thursday, January 13th, the following results were | the United States. Subsequently one half of this last patent 


obtained :— 
(1) Rapidity (a) firing for half a minute. 

(1) The two-barreled Gardner, worked by inventor and 
one assistant, 195 rounds. 


(2) Gatling long ten-barreled firing action at rear, | t 


worked by Mr. Accles and two assistants, 330 rounds. 

(3) Gardner five-barreled, by inventor and two assist- 
aunts, worked in volleys, 286 rounds. 

(4) Nordenfelt five-barreled, by inventor and two 
assistants, 308 rounds. 

(5) Gatling short ten-barreled—side action used—several 
hitches in extraction, 326 rounds. 


was vested in Ashcroft and the other half in the petitioner. 
The American patent was re-issued on 12th December, 1876. On 
the 4th May, 1875, half of the Canadian patent was assigned to 
Ashcroft as exclusive licensee. On 13th December, 1875, an Austrian 
patent was granted to the firm of Briider Norbach and Fritze as 
he i of the petiti , and they were to be at liberty to 
apply for a Russian patent, which, however, did not appear to have 
been obtained. The sum of £100 was stated to have been all that 


| the petitioners had received from the Austrian firm. All the above 


| foreign patents, with the eee yee of that for Norway, have 
1 


| expired. The last mentioned wi 


expire on the 17th July next. 
Mr. W. A. Martin appeared to have been investigating the 
subject of combustion in furnaces for many years. On 13th April, 


| 1859, Letters Patent, No. 924, were granted to him and one James 


(6) Pratt and Whitney four-barreled, by Captain Gould | 


Adams and two gunners, 330 rounds. 
(7) Gatling six-barreled—with side action—by Mr. 
Accles and two assistants, 269 rounds. 
Test b. 1000 rounds as quickly as possible time noted. 


Purdie, for an arrangement of ‘‘ Argand” fire-bars. This inven- 
tion was not successful because the air holes were liable to become 
clogged with clinker. The same patentees then turned their 
attention to rocking fire-bars, and on 28th September, 1860, Letters 


' Patent No. 2351 were granted to them for a grate of this kind. 


(1) Gardner two-barreled, two minutes fifty-seven | 


seconds. (2) Gatling long ten-barreled, one minute fifty-nine 
seconds. (3) Gardner five-barreled, one minute thirty- 
tive seconds. (4) Nordenfelt five-barreled, two minutes 
forty-three seconds—including a jam caused by a cartridge 
rim yielding and acleaning rod having to be used to remove 


This, however, did not succeed. The bars required constant care; 
unless they were frequently rocked they could not be rocked at all 
until cleared, and the depth of the bars prevented proper circula- 
tion of air. Then on 28th March, 1864, W. A. Martin obtained a 
patent, No. 706, for a method of making thin and light bars. 
Inasmuch as these bars had to be made of two parts, one of wrought 


| and the other of cast iron, the manufacture proved too costly and 
| was abandoned. On 28th March, 1864, the same petitioner and 


| 


it. (5) Gatling ten-barreled short, one minute fifty-two | 


seconds, (6) Pratt and Whitney four-barreled, jammed 
and ordered to cease firing. (7) Gatling six-barreled— 
including four jams—three minutes. The 30 second 
firing with the five-barreled Gardner was repeated in 
volleys, 330 rounds being fired. 

Section C_—Number of rounds fired in 3, 5,and 7 seconds 
(three numbers working the gun): Three seconds, three 
trials, Gardner two-barreled, 22, 34, and 33 rounds, or 89 
in nine seconds; five seconds, 50, 51, and 48 rounds, total 
149 in fifteen seconds; in seven seconds, 61, 68, 64, total 
193. Ten-barreled Gatling (long): Three seconds, 30, 39, 
50, total 119; the five seconds series, 32 (jammed), 88, 90, 
total 210; seven seconds series, 118, 111, 120, total 329. 
Gardner five-barreled: Three seconds, 45, 60, 60, total 
165 ; five seconds, 75, 50, 90, total 245; seven seconds, 110, 
110, 115, total 335. The Nordenfelt five-barreled: Three 
seconds, 50, 60, 50, total 160; five seconds, 75, 75, 70, total 


- 220; seven seconds, 100, 95, 100, total 295. Ten-barreled 


short Gatling: Three seconds, 54, 41, 54 rounds, total 149; 
five séconds, 75, 87, and 83, total 245; seven seconds, 108, 
108, and 42 (ending by jamming), total 258, The Pratt 
and Whitney, fired by Capt. Gould Adams: Three seconds 
54, 60, 48, total 162; five seconds, 101, 88; 90, total 279; 
seven seconds, 100, 117, 114, total 331. Gatling six- 
barreled: Three seconds, 30, 44, 49, total 123; five seconds, 
74, 52, 59, total 185; seven seconds, 90, 82, 80, total 252. 
Section E.—The number of rounds fired by one man in 
one minute, unassisted: Gardner five-barreled, fired by 
Gardner, 339 rounds; long ten-barreled Gatling, 359 


| 


| 


one Edward Wylam obtained letters patent for a smoke-consum- 
ing apparatus, which also was unsuccessful. Finally the patent, 
the subject of the petition, was obtained. This invention, it may 
be said, consisted in the regulation of the air supply, by means of a 
balanced furnace door. 

On the 31st May, 1873, W. A. Martin assigned the patent to his 
co-petitioner and son, William Martin, as a matter of famil 
arrangement and it remained legally vested in him, although 
the petitioner, W. A. Martin, had always received the whole 
benefit of the patent. It was alleged that notwithstanding 
great effort on the part of the patentee it was only during 
the last year or nine months that any profit had been made, 
and that on the whole there had accrued a very considerable 
loss. Only one licence had been granted in respect of the inven- 
tion, namely, to one Joseph Bickerton, of Manchester and Old- 
ham, in November, 1873. That licence was granted with the view 
to constitute Mr. Bickerton agent for the sale of the doors, The 
business, however, proved unprofitable, and in July, 1875, the 
licence was revoked. It was stated that in consequence of the 
number of contrivances before the public, great difficulty had been 
experienced in inducing persons to give the invention a trial. 
Latterly its merit had been acknowledged, and steam users had 
—— the practice of requiring boilers made for them to be fitted 
with these doors, and insisting upon their supply. The Admiralty 
also had adopted the invention for use in the Navy and in the 
dockyards, and in consequence there had of late been an increasing 
demand, with a diminution in the expense of working the inven- 
tion. 

Mr. Aston, Q.C., and Mr, Lawson appeared for the petitioners, 
and the Attorney-General and Mr, A. L. Smith for the Crown. 

Witnesses were examined in support of the case of the peti- 
tioners, and on behalf of the Crown the matter was submitted to 
their Lordships’ discretion. The Attorney-General stated that 
there ee to have been every effort to introduce the inven- 
tion, and he did not wish to oppose patentees of meritorious 
inventions, 


Their LoRpDSHIPS said the merit and utility of the invention had 
not been disputed. They were of opinion that everything had 
been done that could be done on the part of the patentee to intro- 
duce the improvement, and that there had not been sufficient 
remuneration having regard to the expense to which he had been 
put. They would therefore advise her Majesty to prolong the 
patent for a further term of five years, 

Solicitors for the petitioners : Messrs, Buchanan and Rogers. 


January 18 and 19. 
Re NAPIER’S PATENT. 

This was a petition by Mr. R. D, Napier, formerly of Church- 
row, Limehouse, and now of Glasgow, for prolongation of Letters 
Patent granted to him on 2nd February, 1867, No. 299, for 
‘“‘improvements in brakes and apparatus for giving motion to 
machinery.” The invention was stated to consist in the use of 
differential brakes” for various purposes, including the 
of windlass barrels. The brake consisted of a metal band surround- 
ing a drum, and secured by the ends to a differential lever 
either straight or bent. The petitioner was formerly in the 
colonies as a Government servant, but gave up his ap- 
»cintment and came home to work out his invention. 

e and his brother, Mr. J. D. Napier, started in business as 
engineers, and encountered great difficulties in pushing the inven- 
tion. It was not until the eleventh year of the patent that the 
tide turned, and latterly the invention had been very successful. 
A notable instance of the use of the invention was referred to. Out 
of a considerable fleet of vessels off the coast of Zanzibar during a 

le, only one rode out, and the safety of the ship was put down 
+9 her master to the use of a Napier windlass, which enabled the 
cables to be heid under complete control. Mr. J. D. Napier died 
last year. The ts of the busi during the fourteen years 
of the patent showed a considerable loss. 

It was stated on behalf of the petitioner's case that the 
Employers’ Liability Act would in effect render the use of his 
brakes a matter of necessity to employers to lessen their risks, 

Numerous wit ngineers, officers of ships, and others— 
were called in support. 

Mr. Aston, Q.C., and Mr. Macrory appeared for the petitioner ; 
the Attorney-General and Mr. A. L. Smith for the Crown. 

Their LorpDsHIPS were of opinion that the merit of the inven- 
tion, especially in its application to windlasses, had been esta- 
blished, and, having to the loss the petiti stained, 
they would advise her Majesty to prolong the patent in —that 
is to say, only so faras the application of the differential brake or 
clutch to windlasses and cranes was concerned, for a further term 
of seven years. 

Solicitor for the petitioner : Mr. Bristow Hunt. 


IN THE HIGH COURT OF JUSTICE. 
(CHANCERY Division.—Before the MASTER OF THE ROLLs.) 
Jan. 15th, 1881. 

Re DIXON'S PATENT. 

THIS was an application by way of petition, on behalf of Mr. 
Carl Rumpff, of Barmen, Germany, to have a specification 
corrected in certain respects after fili Letters Patent, dated 
the 6th December, 1879, No. 5003, were granted to J. A. Dixon 
for certain improvements in the manufacture of colouring matters 
—a communication from C. Rumpff and F. Graessler. This patent 
was subsequently assigned by Dixon and Graessler to Rumpff. It 
appeared that in engrossing the specification from the draft, the 
word ‘‘sulphonic” had been substituted for ‘‘ sulphuric,” and the 
word ‘‘alkalising” for ‘‘alkylising.” It was pk and the 
allegation was supported by evidence, that the errors were material. 

Mr. LAwson appeared for the petitioner. The consent of the 
law officer had been duly obtained. 

The MASTER OF THE ROLLS made the order for correction of the 
specification as prayed, upon the undertaking of the petitioner not 
to sue any person in respect of infringements committed previously 
to the date of the order. He directed notice of the order to be 
given to the Commissioners of Patents. 

Solicitors for the petitioner : Messrs. Wild, Browne, and Wild. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—J. Nelson, chief engineer, to 
the Seahorse; John Brown, engineer, to the Hector; and J. 
Leighton, engineer, to the Seahorse. 

THE Export Ratt TRADE.—An official return, suj ford 
the Trade and Navigation Statistics, shows that there was last 
year a large increase in the value of both the iron and steel rails 
exported. Of iron rails, the value of the exports for 1880 was 
£908,891—an increase from £293,658 for the previous year. This 
increase is chiefly due to the growth of the shipments to North 
America, especially to the United States. Of steel rails, the ex- 

rts were to the value of £3,306,367 for the past year—an increase 
rom £1,950,805 for the preceding year. xcept to Russia and 
Germany, there is an almost universal increase, but it is the most 
marked in the cases of the United States, British India, Australia, 
and British North America. From the statement of the quantities 
sent in each of the two years, it appears that the average value of 
the rails of both classes had slightly increased. 

PROPERTY IN INVENTIONS. —In the Senate yesterday Mr. 
Conkling made use of a private relief bill that came up to give a 
sharp thrust at President Hayes’s civil service reform order. The 
bill provides for the payment of 5000 dols, to Mrs. Wright, the 
widow of an officer who invented a linchpin used in the artillery. 
It was opposed by Mr. Logan and others on the ground that the 
Government is under no obligation to pay for inventions of persons 
in its employ. Mr. Conkling held that if the invention was made 
out of working hours the inventor should be entitled to the benefit 
of his invention, though he might be a Government officer. In 
the course of his remarks he said: “‘I deny the right of the 
Government to follow an employée to his home or in his pursuits out 
of the hours of his employment and oversee his invention, or say 
what he should or should not do. The Government has no right 
to say whata man shall do with his own time, whether he shall or 
shall not attend religious or political meetings, or exercise his 
rights as a citizen. t have heard of an executive order which 
attempts to regulate the private actions of Government employees. 
Such a supervision is in the nature of the boldest tyranny, 
whether exercised over political or social actions, or over the 
results of reflection and invention.”—New York Evening Post, 
December 23rd. 

THE BELGIAN STEAM CABLE TowING SysTeM.—This system of 
towing has been tested on a limited scale on a section of the Erie 
Canal. The trial has given rise to some protests from some owners 
of boats and other friends of the od towing system. These 
persons charged, in a formal appeal to the State Legislature, that 
the steam cable towing system was a failure, in that it obstructed 
the business of the canal, &c. The facts and figures respecting the 
traffic of the canal thus far during the year do not seem to warrant 
this arraignment, as the following summary from the official 
returns received at the Produce Exchange will show, inasmuch as 
they demonstrate that from the time of the opening of traffic on 
the canal to August 14th of the present year, the total traffic on 
the canal has been fully 30 per cent. greater than for the same 
period of the preceding year, namely : 


1879, 1880, 
Total miles boats cleared., e+ cs 8,008,725 5,825,640 


Much of this increase is not unreasonably attributed to the 
speed and economy of the cable service. Several hundred boats 
have, the American Manufacturer and Builder says, abandoned the 
old towage system for the new, and it is claimed that the increased 
speed of the steam towing system has increased the capacity of the 
canal fully 15 per cent., while the boat-owners, by being able to 
make more trips, have enjoyed increased profits, 
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RAILWAY MATTERS. 


Ir is said that the Japanese make first-class engine-drivers, and 
for the future it is intended to dispense with a further proportion 
of the foreign staff employed for this purpose, 

At a recent public ting at Ni , British Columbia, it was 
urged that the Government should take the construction of the 
island railway into their own hands, so that a valuable coal and 
mineral belt shall not pass into the hands of a private company. 

TuE Oldbury Local Board have sanctioned the carrying out of 
the two tramway schemes proposed for that district—the Birming- 
ham and Western District, and the Birmingham and Dudley. 
Application will at once be made to the Local Government Board 
for permission to lay down the lines. 

RECENTLY a train which was running from Giessen to Deutz and 
Cologne was overwhelmed by a landsliy he accident took place 
between Betzdorf and Wissen in a steep cutting. Two post 
officials and four railway servants were more or less severely hurt. 
The fall of earth ca the train to leave the metals, and the post- 
office van was ruined, 

THE South Metropolitan Tramways Company has _ recently 
s— nearly two miles of the new lines tioned last Sessi 
This section commences at the western end of Nine Elms, and runs 
the whole length of Battersea-park-road. A further section of 
the line will give a through transit from the Vauxhall end of Nine 
Elms to Clapham Junction, where 1400 passenger trains arrive and 
depart daily. 

Sir JouN HawksHAw, Mr. Barlow, Mr. Gregory, and other 
engineers, have inspected the site of the pro new Tay Bridge, 
and a consultation has been held with the directors of the North 
British Railway Company as to the scheme generally. Mr. Law, 
C.E., London, and his partner, Mr. Chatterton, were in Dundee 
for several a last week, testing the currents in the river, and 
conducting other investigations of a like character. 

THE Governor of Bombay on December 30th drove the last — 
of the Western es rg State Railway, and declared the line 
se In his speech at the luncheon afterwards, given by the 
Maharajah of Jodhpur, Sir James Fergusson referred to the im- 
vortance of the line as a connecting link between Bombay and 

Northern India ; but, he said emphatically, its construction on the 
narrow gauge system was a great mistake, It would be extremely 
expensive in working, and he did not think that the system was 
likely to endure long for the main line communication. 

THE Massachusetts Railroad Company, having investigated the 
explosion of a locomotive boiler on the Fall River Railroad on 
November 8rd, have made a report in which they find that there 
was a crack extending the whale lanai of the fire-box—about 4}ft. 
—which they consider was the cause of the explosion, While 
attaching no blame to anyone and saying that it is a common 
practice to run locomotives with pee er in the fire-box, they 
think the practice a bad one, and consider that the master 
—— should not have sent out the engine with the cracked 
sheet. 

AFTER a long debate in committee of the Dominion House of 
Commons on the terms granted by the Government to the Pacific 
Railway Syndicate, the Ministerial resolutions were agreed to 
without a vote at one o’clock on the morning of the 13th inst., 
in aecordance with the arrangement made between ministers and 
the leaders of the opposition. When the Ministerial resolutions 
ss the terms of the agreement with the Pacific Railway 
Syndicate come before the House of Commons from the committee, 
a debate of two weeks isexpected. The opposition intend to move 
a series of amendments. 

THE experiment of lighting the Hoosac tunnel by electricity is 
said to have been a success. The generator of 4006 candle-power 
was operated pny engine of 20-horse power, and each of the 
burners was of candle-power. In the parts of the tunnel free 
from smoke the light thrown was strong enough to do track work 
over 500ft. away, and driving spikes and shovelling 1000ft. off. 
Between the central shaft an the east Kgit where the smoke 


was so dense that an ordinary locomotive light would not be visible 
10ft. away, the electric light could be seen for over 100ft. In some 
— of the tunnel one could read by the electric light 250ft. from 
the car, 

Mr. JoHN PARTINGTON, of the Audit Department of the London 
and North-Western or ag published a circular giving the 
details of a scheme—which has, it is said, been tried for effecting 
economy in the issue of tickets. The system seems to consist in 
making all tickets half the present size, two being printed on one 
as returns are now, so that —_ ticket issuing and holding 
boxes and apparatus may still be . Mr. Partington’s ae 
is apparently on the ‘‘cheap and nasty” system, at least it wi 
be anything but agreeable to have always to use tickets of just the 
right size for losing, merely for the sake of saving a little paper. 

Mvcu trouble with strikes is experienced in different parts of 
Australia. Early in November about three hundred navvies 
employed on a new railway which is being constructed into the hills 
from Adelaide suddenly threw themselves out of good remunerative 
employment because they wanted eight hours to be regarded as a 
day’s labour instead of nine hours, The contractors—Messrs, 
Walker and Swan—were, however, firm; and the men forfeited two 
or three weeks’ ——- and returned to work. A similar strike also 
took place on the Terowie Railway, a line which was being carried 
on rapidly by the Government to meet the requirements of farmers 
at harvest time. The eight hours’ demand was the ostensible cause 
of the strike. The Government immediately instructed that the 
men should be paid off, and the works pri somewhat 
drastic expedient, which will, says the Adelaide correspondent of 
the Colonies and India, cause inconvenience to the farmers, but one 
which ought to teach men who are in good employment a lesson of 
contentment. 

THE page pg Ae turning the first sod of the Hull and Barnsley 
Railway and k was performed on Saturday by Lieutenant- 
Colonel Smith, the chairman of the company, the occasion being 
one of unusual rejoicing and holiday making. Although snow 
covered the ground to a depth of several inches, many thousands 
of persons assembled to witness the ceremony. At its conclusiona 
choic of 2000 voices, accompanied by about a dozen bands, sang 
an ode written by the Rev. H. W. Kemp, the master of the 
Maison Dieu, or Charter-house, at Hull, to commemorate the 
event. The railway and its object were described in our impression 
for the 13th August last. The length of the railway from the site 
of the proposed dock to its junction with the Manchester, Sheffield, 
and Lincolnshire Railway at Stairfoot, near Barnsley will be 56 
miles, and including junction lines with other railways, the total 
length will be 664 miles. The Hull Corporation have sold to the 
company, on favourable terms, about 126 acres of land and fore- 
shore for the construction of the new dock. The dock, which it is 
intended to name the Alexandra Dock, will have a water space of 
46 acres, or nearly double the area of the Albert Dock, the largest 
of the present docks at Hull. It will be 2300ft. in length and 
1000ft. in width, and will have a minimum depth of 30ft. at the 
ordinary high-water spring tides. It will be entered by a lock 
500ft. in length and 75ft. in width, with a depth of 34ft. of water 
over the sill. The dock will be surrounded by spacious quays, 80 
acres in extent, and will be provided with the most modern 
appliances, worked by hydraulic machinery, for the rapid and 
economical shipment of coal, and the loading and discharging of 
cargoes, It is also proposed to construct two graving docks, one of 
which will be capable of accommodating any of the large vessels 
coming to Hull, which at present have to go to Grimsby or other 

laces for repairs or survey. The engineers are—For the railway, 
Nir William Shelford, M. Inst. C.E., F.G.S., London ; Mr. George 
Bohn, Hull; for the dock, Mr. James Abernethy, M. Inst. C.E., 
London ; Messrs. Oldham and Bohn, M. Inst. O.E., Hull, acting 
ineers. The contractors are Messrs. Lucas and Aird, who have 
Undertaken te complete the works within a period of four years. 


NOTES AND MEMORANDA. 


M. A. Funaro has shown that the highest proportion of clay 
in clay soils does not exceed 33 per cent. 

THE depth of Loch Lomond is very great, and it is consequently 
very seldom frozen over. It is, however, frozen over now. 

To ascertain if water is hard or soft procure a small quantity of 
soap dissolved in alcohol, and let a few drops of it fall into a glass 
of the water to be tried. If the water becomes Laos Say is hard ; 
—_ if little or no milkiness results, the water may be said to be 
soft. 

Dr. Pot, a Russian, recommends the following mixture as a bath 
for rubber goods which have lost their elasticity :—Water of 
ammonia, one part; water, two parts; in this the articles should 
be immersed for a length of time, varying from a few minutes to 
one-half or one hour, until they resume their former elasticity, 
smoothness, and softness, 

In the year 1880 there was published in this country 4293 books 
of all sorts. Of these, theology, sermons, &c., head the list as to 
numbers—as they generally do—but not by so formidable an excess 
as in previous years, Juvenile works are next numerous, and those 
under the head of arts, sciences, and illustrated works were nearly 
33 per cent. larger in number in 1880 than in 1879. 

THE cultivation of pampas grass, now so much used for decorative 
urposes, has become a profitable industry in Southern California. 
hree-quarters of an acre planted, says the Scientific American, in 

pampas grass yielded, at 24 cents per head, 500dols. Another 
ower sold all he could raise at 7; cents per head. Last year 
0,000 heads or plumes of this grass were sold from that region. 

Mr. F, L. Stocum has examined the ink for writing on glass, to 
which we recently referred, and, according to the Am. Journ. Pharm., 
reports that it is made by — barium sulphate, three parts ; 
ammonium fluoride, ony part; and sulphuric acid q.s, to decompose 
the ammonium fluoride and make the mixture of a semi-fluid con- 
sistence. It should be pan in a leaden dish, and kept in a 
gutta-percha or leaden bottle. 

A REMARKABLE batch of serious accidents was reported from 
New York on the 8th inst. ‘Thirteen persons perished by the burn- 
ing down of the main building of the Stranferd County Poor Farm, 
in New Hampshire. Nine persons were killed, and three fatall 
injured by an explosion et a rolling mill at Allentown, Pennsyl- 
vania. Three pom were killed at Newark, New Jersey, by an 
explosion at the smelting works in that town, and four more 
perished by an explosion in a brewery in New York. 

THE specific gravity of ozocerite is 0°94 to 0°97. According to 
Dana the specific gravity of mineral waxes ranges from 0°85 to 
0-90. The melting points are variously given by different writers 
as follows :—The estore, 84 deg., Malaguti ; Urpeth mineral, 
60 deg., Johnson ; Galacian, 60 deg., Hofstadter ; Utah, 61(‘5) deg., 
Newberry ; Moldavian, 62 deg.» Schrétter ; from Slanik, 62 deg., 
Glocker ; Galacian, 63 deg., Wagner. The boiling point is a 
differently given by the authorities :—Urpeth mineral, 121 deg., 
Johnson ; Moldavian, 210 deg., Schrétter; Moldavian, 300 deg., 
Malaguti; Utah, between 300 and 380 deg., Newberry. 

A NEw compound of oxygen and nitrogen has been described by 
Messrs, Hautefeuille and Chapuis to the French Academy of 
Sciences. It contains more oxygen than azotic acid, and has been 
named by the French chemists per-azotic acid. It is well known 
that on passing an electric current through oxygen a portion of the 
oxygen is transformed into ozone. If the ozone be mixed with 
nitrogen, the spectrum indicates the on of a body charac- 
terised by black bands. The bands disappear when the us 
compound is mixed with water, and the latter is acidified. The 
spp cation of red heat to the gaseous mixture also causes the 
black bands to disappear. M. Berthelot some time since suspected 
the existence of the body. Its —— was indicated to him, 
however, merely by phenomena of coloration which appeared and 
disappeared during the ge of an electric current through a 
mixture of oxygen and ~azotic acid. His observations were 
communica to Messrs. Hautefeuille and Chapuis, who, by 
obtaining the spectrum, have placed the existence of the new acid 
beyond doubt. 

In the manufacture of mineral wax products the crude mineral 
—ozocerite—is melted with water in order to remove any sand or 
other earthy impurities with which it is likely to be mixed. It is 
then run into cakes weighing about 2lb. each. By another process 
the crude hydrocarbon is first melted and then drawn off; the 
residue boiled with water, to the surface of which any remaining 
ozocerite rises ; the whole allowed to stand for several hours for 
any suspended impurities to settle out. The melted wax which 
was drawn off is poured into moulds, which hold from 100 1b. to 
1201b. These cakes are then ship to the various factories in 
England, Moldavia, and Vienna, where it is purified and converted 
into illuminating oils and paraffin. A portion of it is directly 
treated on the island of Swatoi Astrow, in the Caspian Sea, near 
the Peninsula of Apscheron. There it is distilled in flat-bottomed 
iron retorts provided with leaden worms, each of these retorts 
holding from 1500 lb. to 2000 1b. Sixty-eight per cent. of distillate 
is obtained, sixty parts of which are paraffin and eighty parts oil. 
According to Grabowsky, the products of such a working may be 
as follows :—Benzine, 2 to 8 per cent.; naptha, 15 to 20 per cent.; 
paraffin, 36 to 50 P cent.; heavy lubricating oils, 15 to 20 per 
cent.; coke, 10 to 20 per cent. 

It og | be of interest to record some of the temperatures recorded 
during the latter part of last week and the commencement of the 
present. The frost commenced very suddenly. On Wednesday a 
severe snow storm took place, and then the thermometer began to 
fall rapidly. On Thursday it fell to 17 Fah., but on Friday night 
it fell in Hyde Park to12. In Fleet-street it fell to 10 deg., the 
lowest ever registered in London by Mr. Steward. At Brockley 
and Wimbledon on the night of Friday the thermometer fell to 9 
and 11 deg., whilst at the Crystal Palace the minimum thermo- 
meter registered 13 deg. On Sunday night the minimum thermo- 
meter recorded 8°5 deg. Fah. at Camberwell. There has been no 
such weather in London since 1861, when many trees and shrubs 
in the parks and gardens were killed. The following table 
shows the lowest temperature registered at the Receiving House in 
Hyde Park each year since 1870 by Mr. Sutton, the Superintendent. 
1870, 17 deg.; 1871, 19 deg.; 1872, 28 deg. 1873, 23 deg.; 1874, 
20 deg.; 1875, 26 deg.; 1876, 21 deg.; 1877, 25 deg.; 1878, 23 deg.; 
1879, 16 deg.; 1880, 19 deg.; 1881; 12 deg. The present’ frost 
when it had lasted barely five days, had been the severest for 
twelve years, the days being quite as cold as the nights during some 
of the winters which have been considered severe. 

Tue following notes on a curious fluid exhibited at a recent 
meeting of the Société d’Encouragement, Paris, by a Russian gen- 
tleman, are from the Chemist and Druggist. The substance, 
is a very yy and very volatile hydrocarbon, boiling between 30 
deg. and deg. Centigrade, and volatile at the ordinary tem- 
perature. It burns at a very low temperature, but yields a 
singularly brilliant white light. The product is perfectly 
harmless. A quantity of it was spread all over the table 
and set fire to, but a very gentle puff of breath sufficed to 
extinguish it. The experimenter dipped his handkerchief into 
the fluid, lighted it, and was at once provided with a useful 
torch. He blew out the flame, and no trace of ad 
passed on to the tissue. Light gloves and delicate silk ribbons 
were treated in a similar manner, and were equally unaffected. 
Lamps for this oil are so constructed that the light is oener 
by the act of age _— lamps were thrown among dry hay 
without danger. explosive mixture with air and the vapour 
of this hydrocarbon can only be made with difficulty, and this gives 
rise to nothing more than a slight puff. The liquid has a slight 
and not unpleasant odour ; it can be sold for a franca kilogramme, 
which is sufficient for a large lamp for twenty hours. The pro- 
~~ of the substance, to its present keeper, is un- 


MISCELLANEA. 


THE pe sn eon J of Zurich has refused permission for the 

Leone of telephone wires on the public buildings of the city, on the 

und that they are attractors of lightning, and therefore 
gerous, 

THE Walsall Town Council have decided to oppose the Birming- 
ham, Walsall, Cannock Chase, and North Staffordshire Railway 
scheme, on the ground that it would adversely affect thorough- 
fares in their district. 

Norices have been posted at Festiniog and other slate quarries 
in Merionethshire to the effect that full time would be imme- 
diately commenced for some months. They have been working 
only four days weekly. 

TuE Piat oscillating furnace for melting steel, iron for malleable 
castings, brass and other metals, as illustrated and described in our 
impression of the 9th of April last, is now we learn being made by 
the Plumbago Crucible Company, Battersea. ° 

ARRANGEMENTS have just been completed for the experimental 
ceo of certain important parts of the General Post-office, St. 

rtin’s-le-Grand. ‘The first series of the experiments will be con- 
ducted by the British Electric Light Company, in the telegraph 
instrument galleries, 

One of the results of the meeting of the Iron and Steel Associa- 
tion in Diisseldorf has been the formation of a similar society in 
Germany, under the name of Das Verein Deutscher Eisenhiitten- 
leute. A circular has been issued by the secretary, Mr. F. Osann, 
Diisseldorf, giving all particulars of the society. 

A LECTURE on water supply and filtration will be delivered in 
the Parkes Museum of Hygiene, University College, Gower-street, 
to-morrow afternoon at 3.30, by Professor W. H. Corfield. Lec- 
tures on drainage, by Mr. Rogers Field, M.1.C.E., and on water- 
closets, sinks, and baths, by Professor Corfield, on the two foilow- 
ing Saturdays at the above time. 

M. C. CLAMOND, of Paris, has patented a néw method of produci 
an intense white light. Air, to mix with the gas-supply, is passec 
through a refractory chamber, which is heated by we 3 Bra of gas, 
themselves supplied with hot air. The gas-supply meets the hot 
air just as it has reached the end of the refractory chamber, when 
both form a jet of intense heat directed upon a cylinder of lime. 

THE first bale of Egyptian jute has arrived in Dundee, and was 
seen on the 17th by a number of merchants and manufacturers, who 
have personally assisted in contributing to the cost of the experi- , 
ments which have been made. in Egypt under the supervision of 
Mr. William Grant. The bale mow in Dundee was grown by Mr. 
Murdoch, who had to contend with native prejudice and neglect. A 
finer sample, grown on the Domain lands under the care of coolies 
from Bengal, is now on its way to this country. 

No body of workmen in the North of England sooner reaped the 
benefit of the improved state of trade at the close of 1879 than did 
the ironstone miners of Cleveland. It is thought by some in the 
North the 1880 output of ironstone has not reached the maximum 
quantity attained in the year 1876, when more than 64 millions of 
tons were won ; but it may be suggested that as the iron production 
in Cleveland was several hundred thousand tons less in 1876 than 
in 1880, the quantity will be more than above mentioned. Rock- 
drilling machines are now coming more into general use. Each set 
of men, with machine, is capable of winning something like 50 tons 
~ day, as against five tons per day won by a miner working by 

d. There are now employed in the Cleveland mines between 
8000 and 9000 men. 


THE Building Acts are actually ~ in operation now and then to 
rear people using mud instead of mortar for houses. At the 

monton Sessions, Andrew Nichols, builder, of Shacklewell-lane, 
was charged upon two summonses with using material as mortar 
in the construction of two houses in Daleview-road, Eastbournia, 
Stamford-hill, not of a character to solidly bind the bricks together. 
The Bench ordered the defendant to pay £5, and a continuing 
penalty of 2s. 6d. per day for 40 days in respect of each house 
(£20 altogether) and costs, intimating that they were determined 
to assist local authorities in enforcing their bye laws. People who 
want to build or buy cheap and nasty dissolving-from-view houses, 
had better remember that even the £5 would have paid for a good 
deal of quality in the mortar used. . 

THE mean illuminating power of the gas supplied by the three 
gas companies, under the supervision of the Metropolitan Board of 
Works, excepting the Cannel gas supplied to Westminster, was 
ducing the week ending the 12th inst., from 16°6 to 17°3 candles, 
the highest being in the Old Ford district of the Commercial Gas 
Company, and the lowest in the Dalston and Kingsland-road 
district of the Gas Light and Coke Company. The greatest mean 
quantity of sulphur was in the gas of the last-named company 
supplied to Chelsea, each 100 cubic feet of the gas containing 17°5 
grains. The same company’s gas contained the largest mean 

uantity of ammonia, namely, 0°7 grain per 100 cubic feet at Bow. 

e weekl: te to the Board by Mr. T. W. Keates, consulting 
chemist, also shows that sulphuretted hydrogen was again entirely 
absent and the pressure in excess. 

SoME complaints were made as to the delay in clearing London 
streets of snow, but none could reasonably be made in the City. 
Mr. Swale, the superintendent of scavengers, anticipating the 
storm, remained at his office all Tuesday night, and had 100 men 
in the streets. The snowfall commenced at quarter to five a.m. 
One hundred additional men were immediately sent out, and by 
eight o’clock, when the storm ceased, after lasting .with t 
severity for over three hours, there were on duty, in excess of the 
ordinary scavenging staff, no fewer than 450 men and boys, and 
during the day 250 more were sent out. The hydrants were used 
for a time to facilitate the work, and the streets were strewn with 
rock-salt to prevent the horses from slipping. In fact, everything 
was done that was possible in the emergency, It is manifestly im- 
possible, with so sudden and heavy a snowfall, to clear the great 
street area of the City without the lapse of a certain period of time, 
which in this case, the City Press says, was unusually limited. 

THE statistics of Scotch exports of pig iron to foreign countries 
are encouraging, the exports amounting to 440,200 tons against 
340,385 tons, or a net increase of 99,815 tons. An analysis of this 
section, given in Messrs. John E. Swan Brothers’ trade report, 
brings out the fact that although America took unprecedentedly 
large _— during her excitement, the continent of Europe, the 
British colonies, and many outlying places, have ordered much 
more freely than usual, and as long as our quotations for iron and 
transits remain reasonable, there is every ground to anticipate not 
only a continuance of this but a valuable improvement in these 
Pe f other directions, despite the many unnatural barriers raised 
by ill-advised tariffs in subversion of true ic principl 
About 10,000 tons of hematite or spiegeleisen sent here for tran- 
shipment, are not included in the foregoing statistics. The quan- 
tities dispatched coastwise have not varied to any extent and are 
200,848 tons against 200,133 tons, or 715 tons more than in 1879 

THERE are in the United States 279 firms engaged in the silk 
manufacture, there being factories in fourteen different States, 
though the bulk of the business is in New York, New Jersey, 
Pennsylvania, Connecticut, and Massachusetts; capital to the 
amount of 18,000,000 dols. is invested; 18,000 operatives are 
employed, 6,000,000 dols. in a og are annually distributed, 
be 27,000,000 dols. worth of goods produced. ‘‘ Nearly every 
variety of silk manufacture is represented in this country, and the 
quality of the work—the American Manufacturer says—is in some 
respects superior to that of any other country in the world. 
American silk ribbons are largely imitated abroad, and much 
‘French’ silk is sold in this country to persons who are _bliss- 
fully ignorant that Paterson, N.J., is the nearest point to France 
that the goods ever saw. The remarkable development of this 
industry is due to the improvements in machinery which the wicked 
tariff made possible. Who wishes this vast industry to be destroyed 
simply to gratify foreign manufacturers and certain importers ? 
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HORIZONTAL ENGINE 


MESSRS. BUFFAUD FRERES, PARIS, ENGINEERS, 


WITH AUTOMATIC EXPANSION GEAR. 


Aili tH 


a ConsIDERING the predominating application of the ordinary | late in the jacket before it enters the cylinder proper, in the | the brasses being equally distant from their centres. The 


flat slide valve, it is a matter of little surprise that practical men 
have shown a decided preference for this well-known type. | this jacket. 


Hence, numerous attempts have been made to modify it, so that blown back into the boiler by an automatic water discharge cock. | mission valves above the two exhaust valves. 


it might embody all the working conditions of automatic variable | The cylinder rests on a broad solid base, which forms one of the 
expansion gear. This practical activity has brought to light a | two points of support of the engine frame. Ample space is left 
variety of constructions, which unite, as it were, the so-called between these two supports for placing the air and feed pumps, 


= Corliss gears with the flat slide gears. It must be admitted the 


original Corliss valve gears. This remark certainly applies to | below the floor line in an engine of 25 horse-power. 
the horizontal condensing engines illustrated above, in, Theair pump offers little that is new. 
which the principle of the four-fold steam-distributing gear , india-rubber, and its piston-rod is connected with that of 
and the form of the engine frame are borrowed from the Corliss | the feed-pump by a strong iron strap, whence an alternate 
natterns, whereas the valves are of the ordinary flat slide type | motion is obtained by the interventions of an oscillating bearing 
with a disengagement mechanism similar to the Bide and Farcot | controlled by the forementioned swing lever. The sliding surface 
valve gear. | of the piston cross-head is made adjustable by means of wedges, 
The engine frame, cast hollow, receives the crank shaft bearing | which serve to rectify any undue wear and tear. The crank-pin 
at one end, whilst its other extremity of peculiar form is bolted | and its shaft are of wrought iron, whereas cast steel is employed 
to the cylinder. The latter is completely surrounded—excepting | for the crank-pin, as well as for the steam distributing organs. 
vr the end-covers—with a double jacket of steam and hot air ; it is | The brasses of the crank pedestal are in three pieces, and are 
moreover protected from all external cooling by a non-conducting | fitted with tightening-up wedges. The connecting rod is made 

layer covered again by a wooden lagging. The cylinder is greased | with an open strap-end and closed butt-end; still the advantages 

hy two lubricators placed on the steam-pipe. Contrary to the | of the closed end are sought to be obtained at the strap-end, 

practice of several engine-makers, who allow the steam to circu- | by a special arrangement of cotters, which always ensures 


example before us, live steam is taken direct from the boiler for | distribution of the steam is obtained by four flat gridiron 
The little condensed steam which accumulates is | valves, placed transversely across the cylinder, with ‘the two ad- 


A lay shaft 
running parallel to the engine centre line is caused to rotate by 
mitre gear off the crank shaft, and it transmits its rotary move- 
ment on to two vertical spindles by worm and wheel gear ; the 


which are worked by a swing lever articulated from the | spindles are fitted with cams at their ends, the uppermost of which 
outcome of many of the attempts is in no way inferior to the piston rod cross-head. The fulcrum of this lever is about 4ft. | drive ibe inlet valves, whilst the bottom pair work the exhaust 

| valves, 
The valves are of | ment, a trip gear is introduced which works precisely the same 
| way. 
| and works by suitable link combination the disengagement gear. 


As in the Bide and Farcot gear, so in the present arrange- 
The Buss governor is fixed at the sidé of the cylinder, 


The rapid shut-off of the inlet valves is effected by a spiral 
spring, which simultaneously acts as a cushion. The ex- 
ternal valve gear is enclosed in a casing which protects it from 
dust and dirt, and also forms an oil receptacle. 

Messrs. Buffaud Fréres, however, also adapt the Rider valve gear 
to their engines. The same general arrangement is retained, so 
that we need only refer to the valve gear mechanism. In the 
Rider valve gear, which is an improvement on the well-known 
Meyer arrangement, the two slides are worked by two separate 
excentrics. The distributing slide has its back hollowed out in a 
cylindrical form, having its centre in the axis of the expansion ~ 
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FIC.4. DIACRAM SHOWINC THE ACTION OF THE - 
SELENIUM RECEIVER 


FIC.8. CONDENSER RECEIVER © 


Fic.5 


valve ; the expansion valve, also equally cylindrical, applies itself 
over the distributing slide, and in addition to its longitudinal 
motion, the governor can transmit a rotary motion to the same. 
The steam passages of the main valve have an inclined position, 
converging tuwards one side, and the expansion valve correspond- 
ing thereto, the rotation of the latter will determine a larger or 
smaller steam passage area at the admission periods, according 
to the extent of the rotations of the expansion valve. 


BELL'S PHOTOPHONE. 


DuvRING a recent visit to Paris, Professor Graham Bell favoured 
Ia Nature with an extended account of the investigations and dis- 
coveries which led to and resulted from his late remarkable inven- 
tion, the photophone. He also supplied our scientific contem- 


porary with certain details not previously made public, together | 


with drawings of his apparatus and experiments, the engravings 
given by La Nature. 


a 
a 


of which we here reproduce, with a translation of the account | 


FIC.7, SLOTTED TRANSMITTER 


FIC.2 POLARIZED LICHT TRANSMITTER 


hotophone as with the telephone, there are instruments of dif- 

erent d of perfection. The original telephone of Phili 
Reis could only transmit musical tones, use it worked by rapi: 
abrupt interruptions of the electric current ; while the articulating 
telephone of Graham Bell was able to transmit speech, since by its 
essential construction it was able to send undulating currents to the 
distant receiving station. 


photophones. 

Up tothe present time, Professor Bell informs us, the simple 
receiving disc of ebonite or hard rubber has only served for a 
musical photophone; the reproduction of the tones of the voice by 
its means has not yet n demonstrated in practice—at 


least to its satisfaction. For while it produced unmistakable 


musical tones by the direct action of an intermittent light, in the 
experiments made hitherto with articulate speech the instruments 
have by necessity been so near to one another that the voice of the 
speaker was audible through the air. Under these circumstances 
it is extremely difficult to say whether the sounds that are heard 


| proceed from the diaphragm, or whether they merely come through 
Our readers are already aware that the object of the photophone | 


the air to the ear; and if they come from the diaphragm, whether 


is the transmissien of sounds both musical and vocal to a distance | they are really the result of the varying light, and not mere sound 
by the agency of a beam of light of varying intensity ; and that the | vibrations taken ~~ rf the disc from the speaker’s voice crossing 


first successful attempts made Professor Bell and his co-labourer, 
Mr. Sumner Tainter, were based upon the known property of the 
element selenium, the electric resistance of which varies with the | 
degree of illumination to which it is exposed. Hence, given a | 
a instrument, such as a fiexible mirror, by which the | 
vibrations of a sound could throw into vibration a beam of light, a 
receiver, consisting of sensitive selenium, forming part of an | 
electric circuit with a battery and a telephone, should suffice | 
to translate the varying intensities of light into ee | 
val intensities of electric current, and finally into vibrations | 
of the telephone disc audible once more as sound. This funda- 
mental conception dates from 1878, when in lecturing before the 
Royal Institution, Prof d the of 
hearing a shadow fall upon a piece of selenium included in a tele- 
phone circuit. The photophone, however, outgrew the particular 
electrical combination that suggested it; for not the least of the 
remarkable points in this research is the discovery that audible 
vibrations are set up in thin discs of almost every kind of material 
by merely throwing upon them an intermittent light. With the 


the air. Professor hopes soon to settle this point, however, by 
appeal to experiment ona er scale with the receiving and trans- 
mitting instruments at greater distances apart, and with glass 
windows in between to shut off all sounds, 

In Fig. 1 we illustrate the simple musical photophone of 
Bell and Tainter. It might perhaps be described without 
injustice as an optical siren, producing sounds from _inter- 
mittent beams of light, as the siren of Cagniard de Latour 

roduces them from intermittent puffs of air. A beam of 
ight from the sun or from a powerful artificial source, such 
as an electric lamp, falls upon a mirror M, and is reflected through 
a large lens L, which concentrates the rays to a focus. Just at the 
focus is interposed a dise pierced with holes—forty or so in number 
—arranged in a circle. ‘is disc can be rotated so that the — 
is interrupted from one to five or six hundred times per second. e 
intermittent beam thus produced is received by a lens T, or a pair 
of lenses upon a common support, whose function is to render 
the beam once more el, or to concentrate it upon the disc of 
ebonite placed immediately behind, but not quite touching them. 


From the disc a tube conveys the sounds to the ear. We may 
remind our readers here that this apparent direct conversion of 
ae into sound takes place, as Professor Bell found, in dises 
of all kinds of substances — hard rubber, zinc, antimony, 
selenium, bee parchment, wood — and that he has 
lately found that discs of carbon and of thin glass, which 


| he ormerly thought exceptions to this property, do also 
| We may in like manner classify the forms of photophone under | i 
| two h » as (1) articulating photophones, and (2) musical 


behave in the same way. e may, perhaps, remark without 
impropriety that it is extremely improbable that the apparent con- 
version of light into sound is by any means a direct process. It is 
well known that luminiferous rays, when absorbed at the surface 
of a medium, warm that surface slightly, and must therefore pro- 
duce physical and molecular actions in its structure. If it can be 
shown that this warming effect and an intermediate cooling by 
conduction can go on with such excessive rapidity that beams of 
light falling on the surface at intervals less than the hundredth of 
a second apart produce a discontinuous molecular action of alternate 
expansion and contraction, then the mysterious property of matter 
revealed by these experiments is accounted for. 

However this may be, the musical photophone, as represented in 
Fig. 1, produces very distinct sounds, of whose existence and 
dependence for their production on the light the listener may 
satisfy himself by cutting off the light at any moment with the 
little opaque disc fixed on the end of the little lever just in front 
of the holes in disc R, and which can be worked by a Morse ke: 
like a telegraph instrument, thus producing at will alternate soun 
and silences. With this ‘anseat telephone sounds have been 
carried by an interrupted beam of light for a distance exceeding a 
mile ; there appears, indeed, no reason why a much greater range 
not be attained. 

e articulating photophone is that to which hitherto public 
attention has been most ely directed, and in which a selenium 
receiver plays a part. Fig. 2 gives in diagram form the essential 
parts of this arrangement. A mirror M reflects a beam of light 
as before through alens, and—if desired for the p of 
experimentally cutting off the heat rays—through a cell A con- 
taining alum water, and casts it upon the transmitter B. i 
transmitter, shown again in Fig. 5, consists of a little disc of thin 
glass, silvered on the front, of about the size of the disc of an 
ordinary telephone, and mounted in a frame, with a flexible india- 
rubber tube about 16in. long leading toa mouthpiece. A second 
lens R interposed in the beam of light after reflection at the little 
mirror renders the rays approximately parallel, The general view 
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of the transmitting apparatus given in Fig. 5 enables the relative 
sizes and positions of the various parts—minus the alum cell, 
which is omitted—to be seen. The screw adjustments of the sup- 
port serve to direct :the beam of light in the desired direction. 

It may be well to explain once for all how the vibrations of the 
voice can affect the intensity of the reflected beam far away. 
The lenses are so adjusted that when the disc B, is flat—that 
is, when not vibrating—the beam projected from the apparatus 
to the distant station shall be nearly focussed on the receiving 
instrument. Owing to the optical difficulties of the problem it is 
impossible that the focussing can be more than approximate. Now, 
matters be’ thus arranged, when the speaker's voice is thrown 
against the disc B it is set into vibration, becomes alternately 
bulged out and in, and made slightly convex or concave, the degree 
of its alteration in form varying with every vibration of the voice. 
Suppose at any instant—say by a sudden displacement such as 
takes place when the letter “‘T” is sounded—the disc becomes 
considerably convex, the beam of light will no longer be concen- 
trated upon the receiving instrument, but will cover a much wider 
area. f the whole beam, therefore, only a relatively small 
portion will fall upon the receiving instrument; and is is 
therefore possible te conceive that, if perfectly adjusted, the 
illumination should be proportional to the displacement of 
the disc, and vary, therefore, with every vibration with the utmost 
fidelity. The receiver of the articulating photophone is shown on 
th right-hand side of the diagram, Fig. 2, sketched by Professor 
Bell. A mirror of parabolic curve, C C, serves to concentrate the 
beam, and to reflect it down upon the selenium cell 8, which is 
included in the circuit of a battery P, along with a pair of tele- 
—s Tand T. Here again a general view, like that given in 
rig. 6, facilitates the comprehension of the principal parts of the 
apparatus. The sensitive silenium cell is seen in the hollow of the 
parabolic mirror, which is mounted so as to be turned in any 
desired direction. The battery standing upon the ground furnishes 
a current which flows through the selenium cell and through the 
telephones. When a ray of light falls on the selenium—be it for 
ever so short an instant—the selenium increases in conductivity, 
and instantly transmits a larger amount of electricity, and the 
observer with the telephones hears the ray, or the succession of 
them—hears, indeed, their every fluctuation in a series of sounds 


which, since each vibration corresponds to a vibration of the voice. 


of the distant speaker, reproduce the speaker's tones. 

The great difficulty to be overcome in the use of the selenium as 
& working substance arose from its very high resistance. To reduce 
this to the smallest possible quantity, and at the same time to use 
a sufficiently large surface whereon to receive the beam of light, was 
the problem to be solved before any practical result could be arrived 
at. After many preliminary trials with gratings and perforated 
discs of various kinds, Professor Bell and Mr. Tainter finally settled 
upon the ingenious device to be described. A number of round 
brass discs, about 2in. in diameter, and a number of mica discs of a 
diameter slightly less, were piled upon one another so as to form a 
cylinder about 2}in. in length. They were clamped together from 
end to end, the clamping rods also serving to unite the discs of brass 
electrically in two sets, alternate discs being joined, the Ist, 3rd, 
5th, &c., being united together, and the 2nd, 4th, 6th, &c., 
being united in another series. This done, the edges be- 
tween the brass discs were next filled with selenium, which 
was rubbed in at a temperature sufficiently high to reach 
the melting point of selenium. After this the selenium was 
carefully annealed to bring it into the sensitive crystalline 
state. Then the cell is placed in a lathe and the superfluous 
selenium is turned off until the edges of the brass discs are bared. 
Fig. 3 shows, in section, the construction of such a shell. Prof. 
Bell has also used cells in which the selenium filled only the alter- 
nate spaces between discs, the intermediate spaces being occupied 
by mica discs of equal diameter with the brass discs. But this 
arrangement was in no way preferable, for in practice it was found 
that moisture was apt to penetrate at the surface of the bare mica, 
spoiling the effect. 

Fig. 4 is a diagram which simply illustrates the action of the 
selenium receiver, and shows, first, the way of connecting the 
alternate discs ; and, secondly, that the current from the battery 
P cannot go round the telephone circuit without passing somewhere 
through selenium from one brass disc to the next. The special 
advantages of the “‘ cell” devised by Professor Bell are, that in 
the first place the thickness of the selenium that the current must 
traverse is nowhere very great; that in the second, this photo- 
electrical action of light on selenium being almost entirely a 
surface action, the arrangement by which all the selenium used is 
a thin surface film could hardly be improved upon; and that, 
thirdly, the symmetry of the cylindrical cells specially adapts 
it for use in the barabolic mirror. These details will be of 
great interest, especially to those who desire to repeat for them- 
selves the experimental transmission of sound by light. The 
greatest distance to which articulate speech has yet been trans- 
mitted by the selenium-cell photophone is 213 meters, or 233 yards. 
When sunlight is not available recourse must be had to an artificial 
source of sufficient power. During the recent experiments made by 
Professor Bell, in Paris, the weather has been adverse, and the 
electric light has been called into requisition in the ateliers of M. 
Bregnet. The distance in these experiments between the trans- 
mitting diaphragm B, and the parabolic reflecter C C of the 
receiver was fifteen meters, the entire length of the room in which 
the experiments were made. Since at this distance the spoken 
words were themselves perfectly audible across the air, the telephones 
connected with the selenium cell were placed in another apartment, 
where voices were heard without difficulty and without doubt as to the 
means of transmission. The transmitter shown in Fig. 7 consists of a 
fixed plate P, provided with numerous slots and of a like movable 
plate attached to the diaphragm / /, mounted in a frame provided 
with a mouthpiece E. The vibration of the movable plate varies 
the intensity of the light passing through it. In Fig. 8 the trans- 
mitter is shown as used in combination with a collecting lens L, in 
place of the parabolic reflector. In Fig. 9a transmitter is shown 
which is based upon the effect of electricity on polarised light. A 
lens L throws the beam of a light F, upon a Nicol polarising prism 
R, and the polarised beams traverse an analyser R’. A helix B is 
placed between the two prisms and in the circuit of an ordinary 
microphone M. By speaking, the intensity of the current traversing 
the helix is varied, and this causes the plane of polarisation of the 
rays to be turned more or less, and consequently more or less rays 
are extinguished by the analyser R. Of the earlier and less per- 
fect forms of the photophone little need be said. One device, 
which in Professor Bell’s hands worked very successfully over a 
distance of eighty-six yards, consisted in letting the beam of light 
pass through a double grating of parallel slits lying close to one 
another, one of which was fixed, the other aula and attached to 
a vibrating diaphragm. When these were placed exactly one in 
front of the other the light could traverse the apparatus, but as the 
movable grating slid more or less in front of the fixed one, more or 
less of the light was cut off. Speaking to the diaphragm, there- 
fore, caused vibrations which shut or opened, as it were, a door for 
the beam of light, and altered its intensity. The mirror transmitter 
of thin glass silvered was, however, found superior to all others; and 
it ishard to see howit could beimproved upon, unless, possibly, by the 
use of a thin disc of silver, rr pe surfaced and polished. 

Whatever be the future before the photophone, it assuredly 
deserves to rank in estimation beside the now familiar names of the 
telephone and the phonograph. 


THE INSTITUTION OF CIVIL ENGINEERS. 
PRESIDENT’S ADDRESS. 

AT the ordinary meeting on Tuesday, the 11th of January, Mr. 
Abernethy, F.R.S.E., delivered an inaugural address as President. 
He referred, in the first pares to the progress made within recent 
years in the character and extent of our mercantile marine, and the 
fonsequent increased development of inter-communication between 


this country and all parts of the globe. The great impetus given to 
commercial enterprise by the construction of railways tended inevit- 
ably to theextension of ocean navigation ; but there were other causes 
towhich that result might beattributed, suchas the practical introduc- 
tion of the screw-propeller in place of paddle-wheels in 1836, the 
successful crossing of the Atlantic by steam vessels in 1838, and the 
opening of the Suez Cana)in 1869, TheSuez Canal had not led to any 
increase in the size of vessels, because their dimensions were 
necessarily limited by its width and depth; but there had been 
an extraordinary development in the number of steam as com- 
pared with sailing vessels, as was evinced by the Board of Trade 
returns ; and in all probability the number of sailing vessels would 
continue proportionally to diminish, owing to improvements in 
the marine engine, and to economy in the consumption of fuel. 
Consequent upon the i in the and size of steam 
vessels, it had become neces: to enlarge and materially to im- 
prove the accommodation afforded by the various harbours 
throughout the kingdom. Selecting a few prominent examples, 
the President contrasted their condition in 1848-50, when he 
visited them under instructions from the Admiralty, with their 
present state. Commencing on the west coast, he said that 
only vessels drawing 17ft. could navigate the Clyde at the former 
— whereas now vessels drawing 22ft. left G w three hours 

fore high water and reached the sea in one tide. In the interval 
23,000,000 cubic yards had been dredged from the bed of the river, 
and the Clyde was one of the best instances of successful river 
improvement, by the enlargement and regulation of its channel. 
The quays at Glasgow had been increased from 1$ mile to 3 miles, 
and a tidal dock had been constructed at Stobcross having 324 acres 
water-space, with a depth at low water of 20ft. At Greenock the 
tidal dock accommodation had been increased from 20 to 100 acres. 
At Barrow-in-Furness magnificent docks had been created, 
having a water area of 121 acres, entered by a lock 700ft. 
by 100ft., with a depth of water over the sill of 31ft. Gin. 
at high-water springs, or 24ft. at neaps, and capable of admitting 
the largest class of vessels yet constructed. At Liverpool the 
range of docks occupied a length of 3 miles at the former period, 
and of 6 miles at present, the water-area having been increased 
from 130 to 274 acres, the maximum size of entrance lock being 
498ft. by 100ft., with 30ft. 10in. of water over the sill at high- 
water springs, or 23ft. 10in. at neaps. At Birkenhead the increase 
of water area had been from 114 to 159 acres. The largest lock 
was 398ft. by 85ft., with a depth of 30ft. 10in. over the sills at 
high-water springs, or 23ft. 10in.atneaps. The navigation through 
the entrance sea channels of- the river Mersey had not been 
improved to a corresponding extent. Much remained to be done 
for increasing the depth of water over the bar, which at present 
was only 10ft. at low-water spring tides 

Of the ports in the Bristol Channel, Swansea, in 1848, con- 
sisted of a mere tidal harbour in the old bed of the river Tawe. 
Now it had docks and basins of 334 acres water-space, with a 
maximum depth over the sills of 26ft. at springs, or 18ft. 
6in. at neaps, with an equal depth in the entrance channel. 
Cardiff, in 1848, had a dock of 19 acres water-area. Now the 
docks consisted of 74 acres water-space, the largest entrance 
lock being 350ft. by 80ft., with a depth over the sills of 35ft. at 
springs, or of 25ft. at neaps. The Penarth dock, near Cardiff, 
contained a water area of 18 acres, with a lock 270ft. by 60ft., and 
a depth over the sill of 35ft. at springs, or 25ft. at neaps. The 
various entrance channels leading to the docks had been improved 
and deepened by dredging to a depth corresponding to that over 
the deepest sills. At Newport the dock accommodation had been 
increased from 4 to 40 acres, the largest entrance lock being 350ft. 
by 65ft., with a depth over the sill of 35ft. at springs, and of 25ft. 
at neaps. At Bristol, in 1849, there existed 68 acres of dock area, 
with an entrance lock 200ft. by 63ft., and a depth over the sill of 
32ft. at springs, and 23ft. at neaps ; these were exceptional dimen- 
sions at that period, having been specially adapted for admitting 
the “‘Great Western” steamer. This port, including the Avon- 
mouth and Portishead docks, now comprised 104 acres of water- 
space, with locks 454ft. by 70ft., and 444ft. by 66ft., respectively, 
and 39ft. of water over their sills. The tortuous navigation to 
Bristol had been avoided by the deep-water entrances ne 
direct from the anchorage of King Road to the Avonmouth anc 
Portishead docks. 

The great packet station of Southampton in 1848 had a tidal 
harbour of 16 acres water space, with a depth of 18ft. at low water 
spring tides. Since then a dock had been added of 10 acres area, 
with an entrance 60ft. in width, and a depth of 28ft. at spring 
tides, or of 24ft. Gin. at neaps. 

In 1848 the port of London had 197} acres of docks, the largest 
entrance lock icles 191ft. by 45ft., and a depth of 24°7ft. of water 
over its sill at springs, or of 20°7ft. atneaps. At present the docks 
had an area of 491 acres, the maximum sized lock being 550ft. by 
80ft., with a depth of water over the sill of 30ft. at springs, 
or of 25ft. at neaps. Many of the shoals had been removed 
from the bed of the river Thames, and improvements to a 
limited extent were being carried out by the Conservancy Board ; 
but it was extraordinary that while minor navigable rivers had been 
deepened so as to admit of the e of large vessels at low 
water, there was only an available depth of about 15ft. at that 
period of the tide between Gravesend and Woolwich, and for a 
considerable distance below London Bridge it was practically re- 
stricted to 12ft. by the Thames Tunnel. 

On the east coast, at Hull, in 1850, the dock accommodation 
amounted to 38} acres area, the widest entrance being 50ft., with 
a depth over the sill of 26ft. 2in. at springs, or of 20ft. 2in. at 
neaps. Now the docks occupied an area of 81} acres, the largest 
lock being 320ft. by 80ft., with 28ft. 3in. over its sill at spring 
tides, er 22ft. 3in. at neaps. Considerable improvements were 
contemplated for dredging the channel leading from a new dock 
entrance to the deep low-water anchorage of Hull Road. Favoured 
by its geographical position, and situated on one of the finest 
navigable rivers in the kingdom, Hull was now the third port 
in relation to the value of its exports and imports. The entrances 
to the eastern and western systems of docks at Hartlepool in 1848 
were unprotected from easterly seas. Now they were sheltered 
by a breakwater 400 yards in length ; the total area of the docks 
was 79 acres, the widest entrance being 60ft., with a depth over 
the sill of 26ft. at springs, or of 23ft. at neaps. At Sunderland 
the dock space had been increased from 6 to 55} acres, with an 
entrance lock 475ft. by 60ft., having a depth over the sill of 
29ft. Gin. at springs, or of 26ft. at neape, the entranee channel 
having been ed to the same depth. Like the Clyde, the 
Tyne was a remarkable instance of the ful treatment of a 
navigable river. In 1850 extensive shoals existed whieh impeded 
the navigation. The depth of water over the bar was 21ft. at 
springs, or 6ft. at neaps, with varying depths up to Newcastle 
bridge, immediately below which the depth was from 12ft. to 17ft. 
at springs, or 12ft. to 7ft. at neaps. these shoals had been 
removed, the indents which formerly existed on the shores had been 
filled up, and a nearly continuous line had been formed along each 
bank, while upwards of 62,000,000 tons had been dredged from the 
channel. The present depth over the bar was 35ft. at springs, or 
30ft. at neaps, and up to old Newcastle bridge there was a depth 
of 20ft. at low-water. The improvement of the Fy as of 
other navigable rivers in Great Britain, was due to the enlarge- 
ment of its channel, which was treated as a tidal reservoir, and 
thus was created a current sufficiently powerful to sweep away the 
bar that originally existed when its tidal capacity was less, and the 
force of the outgoing current was proportionally weak. At Leith, 
since 1850, the docks had been enlarged from 10} to 53 acres, the 
largest entrance lock being 350ft. by 60ft., with a depth of 25ft. 
over the sill at springs, or of 21ft. 3in. at neaps, The sea- 
channels and protective works outside had been proportionately 
improved. Dundee, in 1847, had but 11} aeres of dock completed 
or in course of construction. It now possessed 39} acres, the largest 
lock being 300ft. by 60ft., with a depth over its sill of 25ft. at 

prings, or of 21ft. at neaps, Aberdeen had no docks yntil 1848, 


2 
when the whole of the tidal harbour in front of the town was con- 


verted into a dock of 37 acres, having a lock of 250ft. by 60ft., 
with a depth over the sill of 22ft. at high-water springs. The river 
Dee had since been diverted into a new channel, to provide for 
future extension, and to give a more direct and increased force to 
the outgoing tidal current, by which the bar had been virvually 
removed. About 1848 there was little or no provision on the east 
coast of Scotland for fishing boats, and a great loss of life and pro- 
perty constantl ccourted. Various northern ports had been 
tly improved, and the two principal stations, Peterhead and 
fraserburgh, formerly dry at low water, had been considerably 
enlarged, at great cost, by the construction of extensive break- 
waters, and deepened to admit boats at all periods of the tide. 
During 1879 these harbours afforded shelter to 1400 boats. The 
growing importance of the fisheries on the east coast of Scotland 
might be gathered from the fact that, in 1879, there were engaged 
in this trade 4110 boats, employing upwards of 24,000 men. 
The harbours of Ireland had of late years been much improved. 
At Belfast, in 1850, no floating dock accommodation existed. 
There were now 314 acres of docks and tidal basins, exclusive of 


timber ponds. The available depth of water throughout the 
channel was 22ft. Gin. at springs, and 21ft. Gin. at neaps. At 
Dublin, by the construction of deep-water quays and di ing in 


the river Liffey, the facilities were such as to enable the channel 
steamers to sail at fixed hours, irrespective of the tide, and to 
accommodate the largest class of vessels. The depth over the 
bar, which in 1849 was only 12ft. at low-water, was now 16ft., 
giving a depth of 28ft. at high-water springs, or of 25ft. at 
neaps. The total length of quayage was 32,000 lineal feet. 
While improvements had rapidly progressed in the commercial 
harbours of this country, those in connection with continental 
intercommunication, and for the protection of coasting vessels 
from the effects of storms, had remained generally unchanged. At 
Dover there was still only a single pier, affording no adequate 
shelter during on-shore gales ; the entrance to the harbour ond the 
anchorage were entirely unprotected, and what had been termed 
the horrors of the Channel passage remained unmitigated. 
Folkestone was likewise altogether inadequate in extent and depth 
of water. The entrance to Calais harbour was, if anything, in a 
worse condition than in past years, and the problem of forming a 
deep-water harbour at Boulogne on an extensive range of sandy 


foreshore, by enclosing a large space with breakwaters, remained 
to be solved. On the coast of Flanders, there was reason to 
believe the Belgian Government con templated 1 ting the 


harbour at Ostend by one capable of affording shelter at all periods 
of the tide. Although efficient harbours were wanted for the short 
Channel service, nevertheless, communication with the continent, 
ear wcrngee | with Germany, was carried out by the deep-water 
harbour at Queenborough, and the natural port of Flushing, 
on the opposite coast ; and this service would, in all probability, be 
soon supplemented by a harbour in tiie Medway, opposite Sheer- 
ness, and a corresponding port on the Belgian coast. The New 
Ship Canal, from the North Sea to Amsterdam, was available for 
the largest class of sea-going steamers ; and the works carried out 
at Antwerp had more than realised the project of the first Napo- 
leon. Much, however, remained to be done for improving the 
navigation between Antwerp and the sea before the dock accom- 
modation would be fully available for the largest class of vessels, 
and the Texel was subject to the drawback of being impeded by 
ice during winter. At Rotterdam, tidal docks, having an area of 
97 acres, had been constructed on the south side of the river, and 
were furnished with modern appliances for carrying on an exten- 
sive commerce, with perfect railway communication around its 
quays, and in connection with the main lines to all parts of the 
mtinent. 

At the chief commercial harbours of France considerable im- 
provements had been effected. At Saint Nazaire, a dock of 254 
acres area, with an entrance of 82ft. in width, and a depth o 
24ft. over the sill, had been constructed, and an additional dock of 
554 acres area was nearly finished, opening out from the present 
one by a lock 426ft. by 82ft., with a depth of 24ft. over the sills. 
The port of Marseilles, in 1848, consisted simply of the tidal 
basin termed the Vieux Port. Now, under the shelter of the 
great breakwater, there were four basins in addition, of an area 
of 3764 acres, with 22,960 lineal feet of quays, and a depth vary- 
ing from 23ft. to 33ft. There were also graving docks and all 
modern appliances for loading and discharging cargoes in connec- 
tion with the railways, and Marseilles Tad. become one of the 
principal harbours in Europe. The port of Havre, about 1847, 
consisted of entrance -harbours of 4 acres area, with 2,132 lineal 
feet of quays, and of three basins entered by gates having a water- 
area of 5} acres, and 9,185 lineal feet of quay. At present there 
were eight basins, a. an area of 214 acres, with a depth of 
from 23ft. to 26ft., and 29,421 lineal feet of quays. 

The ports of Barcelona, Trieste, Odessa, and St. Petersburg were 
then severally dealt with ; and the great improvements effected at 
the embouchures of the Danube and of the Mississippi rivers, by 
works tending to concentrate and direct the force of their great 
volumes of fresh water for the removal of obstructions in the form 
of bars and ibanks, were ti The breakwaters in pro- 
new at Table Bay and at Colombo were next noticed ; then the 

bour works at Kurrachee, Bombay, and Madras; and the tidal 
harbour now being made at Quebec. In the United States, dock 
accommodation was in general not required, in consequence of the 
sheltered deep-water facilities afforded by the rivers. The harbour 
at New York had been greatly enlarged, and the provision for the 
shipment of grain by floating elevators was of an extensive cha- 
racter. The facilities for shipping at Boston, Philadelphia, and 
Baltimore were described. . 

Great as had been the advantages of the Suez Canal, and the 
increased facilities it afforded for intercourse with the East, they 
would in all probability be exceeded by the construction of a ship 
canal to connect the Pacific and Atlantic Oceans. For many years 
numerous routes had been more or less examined; but eventually 
the question had been reduced to two projects, termed the Nica- 
raguan and the Panama schemes. The first of these had long been 
favourably entertained by eminent engineers in the United States ; 
but although presenting no extraordinary engineering difficulties, 
yet the salient objections were its length of 130 miles, the number 
of locks required, and more particularly the defective condition of 
the harbour of Greytown on the Atlantic Ocean, and of that of 
Brito on the Pacific. The project determined upon by Count de 
Lesseps was the Panama route, near the existing line of railway. 
The experience gained during the construction of the Suez Canal 
would not be applicable in forming the Panama Canal. The Suez 
Canal was carried across a nearly level desert,*with a very 
limited rainfall, free from rivers on its route, and it connected 
comparatively tideless seas; while in the Isthmus of Panama 
there exis an extensive rainfall discharging into the Chagres 
river and its tributaries. At the ocean level the canal must be 
considerably below the river, and therefore provision was necessary 
for receiving the drainage of a large tract of country. Another 
difficulty was that the range of tide in the Atlantic was only from 
Thin. to 19in., whereas at the roadstead of Panama the range was 
from 8ft. to 21}ft. ; consequently without locks there would be a 
considerable tidal current in the latter direction. These somewhat 
formidable obstacles had been considered, and were proposed to be 
met by theconstruction of reservoirs of sufficient capacity to 
collect the greatest floods, and channels on each side of the canal 
to convey the waters to sea, and of a lock at Panama with three 
ind t chamb In lusion, the president alluded to 
the floods which of late years had inundated the wy lands of 
the midland and Fen districts of this country. Confining his 
remarks to the chronic cases of the rivers Ouse, Witham, Nene, 
and Welland, he said there were obvious causes for these inunda- 
tions. The remedial measures pogeree were the improvement of 
the outlets, the enlargement of the river beds, the formation of 
subsidiary flood channels, the remoyal of obstructions, and the 
construction of reservoirs to impound the flood waters, which 


ht be used for tion p during seasona of drought. 
i¥ was announced that the Cougeil had recently transferred ©, 
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8. Allott, E. K. Berstal, J. M. Dobson, F. Garrett, A. J. Hamilton- 
Smythe, B.A., T. Hewson, and E, E. Sawyer, M.A., to the class of 
members; and had admitted R. Anderson, F. Bluett, J. J. Bourne, 
F, W. Bricknell, H. F, Crawford, J. E. Crickmay, H. A. Cutler, 
Rk. C. Dyson, L. P. Garrett, J. G. Gérds, 8. Henderson, D. W. 
Herbert, G, B. Jenyns, H. A, Johnson, G. H, Kessler, Z, H. King- 
don, J. H. Kinipple, H. E. Lockhart, F. T. Nicholes, G. T. 
Ogilvie, J. H. Parkin, 8. de Perrot, H. V. M. Phelips, P. J. Pink- 
ney, F. W. Quick, W. Reid, G. M. Taylor, H. J. Thompson, A. M. 
Tippett, E. W. W. Waite, C. J. Willams, H. Wright, and A. J. 
Yorston as students. At the monthly ballot E. G. Sheward was 
elected a member; G. N. Abernethy, Stud. Inst. C.E., D. F. God- 
dard, J. H. Hanson, G. E. Jarvis, R. A. Mac Brair, A. de 
Saubergue, Stud, Inst. C.E., E. P. Seaton, G. H. Stephens, Stud. 
Inst. C.E,, and C, F, Wike, Associate Members ; and F, E. Banes 
an Associate, 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible ‘si the opinions of our 
ents. 


SWAN’S ELECTRIC LAMPS, 


Sir,—The following particulars of a successful application of 
Swan’s electric lamps to the lighting of a country residence will 
probably be interesting to many of your readers. The case pos- 
sesses novelty not only in the application of this mode of lighting 
to domestic use, but also in the derivation of the producing power 
from a natural source—a neighbouring brook being turned to 
account for that p' The brook in fact lights the house, and 
there is no consumption of any material in the process. 

The generator used is one of Siemens’s dynamo-electric machines, 
and the motor is a turbine which gives off 6-horse power. The dis- 
tance of the turbine and generator from the house is 1500 yards. 
The conducting wire is of copper, and its section is that of No. 1 
Birmingham wire gauge. A return wire of the same material and 
seetion is used, so that the current has to pass through 3000 yards 
of this wire to complete the circuit. The number TT ienies in the 
house is forty-five, but as I can switch off the current from room 
to room, I never require to have more than thirty-seven in light at 
once, For this number of lamps 6-horse power proves to be amply 
sufficient, notwithstanding the great length of the conducting wire. 

The library, which is a room of 33ft. by 20ft., with a large 
recess on one side, is well lighted by eight lamps. Four of these 
are clustered in one globe of ground grass suspended from the 
ceiling in the recess, and the remainder are placed singly and in 
globes in various parts of the room, upon vases which were 
oe stg used as stands for duplex kerosine lamps. These vases 

ing enamels on copper are themselves conductors, and serve for 
carrying the return current from the incandescent carbon to a 
metallic base in connection with the main return wire. The 
entering current is brought by a branch wire to a small insulated 
mercury cup in the centre of the base, and is carried forward to 
the lamp by a piece of insulated wire which passes through a hole 
in the bottom of the vase, and thence, through the interior, to the 
lamp on the top. The protruding end of this wire is naked, and 
dips into the mereury cup when the vase is set down. Thus the 
lamp fmay be extinguished and re-lighted at pleasure merely by 
removing the vase from its seat or setting it down again. 

The dining-room is also lighted by eight lamps, six of which are 
grouped together in one glass shade suspended over the centre of 
the table, and the other two are used singly as bracket lamps, one 
at each side of the room. 


A picture-gallery, which is also used as a drawing-room, is | § 


lighted by twelve overhead lamps; but when the eight lamps in 
the dining-room are no longer wanted the current supplying them 
is shunted to the pley for lighting eight additional lamps, 
making twenty in all. The gallery is agreeably lighted even with 
the twelve — and with the full illumination the pictures are 
seen as distinctly as in daylight. 

In the gocmens and stairs the lamps are for the most part used 
without glass shades, and present a very beautiful star-like appear- 
ance, not so bright as to pain the eye in passing, and very efficient 
for lighting the way. 

Each single lamp is about equal to a duplex kerosine lamp well 
turned up, and this I believe is equivalent to twenty-five candles, 
so that my 6-horse power in supporting thirty-seven lamps gives 
me an peewee | effect equal to 925 candles. The same power 
applied to the production of light by the “electric arc,” instead of 
by incandescence, would give vastly more light, but the are light 
being only divisible to a small extent, could not be made nearly so 
serviceable for the distributed lighting of a house. Besides, the 
light produced by incandescence is free from all the disagreeable 
attributes of the arc light. It is perfectly steady and noiseless. 
It is free from harsh glare and dark shadows. It casts no ghastly 
hue on the countenance, and shows everything in true colours. 
Being unattended with bustion, and out of contact with the 
atmosphere, it differs from all other lights in having no vitiating 
effect on the air of a room. In short, nothing can be better than 
this light for domestic use. 

I have not yet had sufficient experience of Mr. Swan’s lamps to 
judge of their durability, but with the exception of a few that 
failed by overheating in my first trials, I have lost none since I 
began to use them about a month ago. They have not, however, 
been in constant use during that time, and the test of their dura- 
tion remains incomplete. But whatever their durability may be 
at present, it is almost certain to be increased by progressive 
improvement in manufacture, and when they are systematically 
— in large numbers the cost of renewing them will probably be 
small, 

The lamps are connected with the main leading wire by branch 
wires, in what is called ‘‘ multiple arc,” so that if one fails the 
others are ffected. To t them in ‘‘ series” would have 
some advantages, but would require a much greater electro-motive 
force to drive the current through, and this would probably involve 
some difficulty. 

It is important to the preservation of the lamps that the amount 
of motive power applied should always be proportioned to the 
number of lamps in light at one time. In my case I escape the 
necessity of varying the motive power by using a resistance coil to 
represent the resistance of each section of lamps which it is 
desirable to have the option of throwing out of use. By means of 
these coils the number of lamps in light at one time may be greatly 
varied without affecting the work of the generator, because the 
resistance to the current is the same, whether it passes through 
the coils or the lamps. This method is wasteful of power, but I 
can afford to waste that which costs me nothing, and is always 
sufficient in quantity. If steam or gas engines were employed the 
case would be different, and there might be difficulty in effecting 
such tary adjustments of power as would save the lamps 
from disturbance, where the number in use was liable to great and 
sudden variation, 

In the daytime the turbine and generator are occasionally used 
for the transmission of motive power to a second dynamo machine 
acting as a motor to drive a sawing machine. This it does with 
good effect, but I am not prepared to say how much of the original 
power is realised, or what should be the proportions between the 
generator and the motor to give the best effect. 

Cragside, Rothbury, January 17th. W. G. ARMSTRONG. 


CHEAP PATENTS, 


Sir,—We see with pleasure that you are opening your columns to 
discussion upon the reform of the patent ie. and we should be 
glad if you will insert a few remarks in reply to “‘ P, J.,” whom we 
ise as a well-known patent agent, 
parties must agree that the large surplus carried from the 
Patent-office to the general Exchequer is an injustice to a 
importan' ion of the community and @ mistake in 
geonomy but great divergence of opinion exists as to 


the manner in which the whole patent law is to be re-modelled. 
“Pp, J’s” recommendation not toobtain what he terms a small advan- 
tage unless we can at once succeed in all the needed reforms in the 
patent laws, reminds us of the man who left a broken slate in his 
roof, because he bes pr some day to replace the whole roof with a 
new one. We would deprecate the loss of valuable time in the futile 
endeavour to reconcile divergent views of the question, and suggest 
that such be set temporarily aside as obstacles to an immediately 
successful end, and that all should combine in an unanimous endea- 
vour to obtain reform upon the great points where no difference of 
opinion exists, and give their support to any simple and reasonable 
proposition such as that of Mr. Standfield, which should promise 
immediate relief from the present iniquitous tax. There are doubt- 
less many alterations required in our present system, but we think 
their i liate expediency, in the face of the delay which their 
discussion would inevitably cause, is questionable to a degree. Our 
a convinces us that the period between the provisional and 

nal specifications is of infinite value to the patentee for the per- 
fection of his invention, and is, if anything, too short. Protection 
being ensured from the date of filing the petition and provisional 
a to a recent decision of Lord Cairns—much 
of the hide-and-seek character of the present stage of opposition 
might be removed by full publicity of the provisional specifications. 
This again, were it made the rule to refuse patents which the op 
nent showed to be wanting in novelty, would remove any necessity 
for official examination. If all publicity were given to the latest appli- 
cations, it would be the patentee’s own fault if he did not make an 
exhaustive search before application. It is the duty of a con- 
scientious patent ane to acquaint his client with the necessity for 
a preliminary search, and many patent agents will corroborate us 
in the statement that a considerable percentage of proposed appli- 
cations are withdrawn by their advice upon the result of such 
search. We fail to see where any advantage would accrue to the 
inventor by official examination and possible refusal. We occa- 
sionally find in our practice that meritorious inventions are refused 
by the United States and German Patent-offices—especially the 
latter—on exceedingly arbitrary grounds. Even they who like 
“Pp. J.” advocate official examination, suggest that final option to 
proceed should remain with the inventor. The official examination 
woul: appear, then, to us to be without further practical value than 
the advice of a properly qualified patent agent. 

The foregoing is an instance of the diversity of opinion which 
reigns even among those who, from their close uaintance with 
the working of the present defective patent law, might be supposed 
to know the best remedies. t us, however, put aside useless 
argument, and by unanimous effort effect such reform as is un- 
deniably wanting. We think patentees would benefit quite as 
much by united action among the patent agents to raise the 
stan of their profession by the establishment of some standard 
of competence as by any reform of the law itself. 

City Patent Office, FELL AND WILDING. 

23, Rood-lane, Fenchurch-street, E.C., 
January 12th, 


Srr,—On page 5 of your first number for this year you inquire, 
What will I and others say about the oppressed inventors, when 
we read that the applications for patents for inventions during 
1880 were more numerous than in yee year, having 
reached 5517. In 1879 the number was , while in 1878 they 
amounted to 5343? With a few slight fluctuations, there has been 
a steady increase of business since the passing of the Patent Law 
Amendment Act in 1852, when a very sudden and extensive 
upward tendency manifested itself. In 1850 the number of patents 

ranted reaches 523 only ; in 1860 the applications were 3196, and 
in 1870 they had increased to 3405.” 

From your above quoted remarks we learn that the effect of the 
Patent Law Amendment Act of 1852 was so beneficial as to cause 
the A gr gp for patents to increase so that in 1860 they 
reached the number of 3196, of which number, I may add, 2063 
were sealed. But the case is very much stronger than you put it, 
as this enormous increase took place immediately on the passing of 
the Act. In 1853 the applications were 3045, of which 2187 were 
sealed or granted. Comparing this with the 253 granted in 1850, 
we find the Act caused an increase of 400 per cent. in the first year. 
Our prosperity was then very greatly augmented by the removal of 
only a portion of the oppressive and special taxes on invention, 
because science was allowed somewhat more freely to develop our 
resources. That Act caused much latent invention to be brought 
out, and a considerable increase of national wealth rapidly 
followed. As the Act of 1852 proved so great a benefit to the 
country by removing a portion of the unwise taxes on the seeds and 
germs of our trade, why not pursue a similar course now, and 
remove a further portion of these still crushing taxes, still leaving the 
stamp duties more than sufficiently high to defray the expenses of 
the Patent-office ? 

At the present moment, through not investigating this subject, 
our legislators are keeping us handicapped 25 to 1 in favour of our 
chief competitors. I am convinced that our engineer and other 
inventors would, by the removal of the present obstructive stamp 
duties, be enabled to bring out many latent inventions, and that 
great prosperity would rapidly follow, and that several thousands of 
the lives would be saved which are now annually lost for want of 
efficient and cheap life-saving appliances. In another paragraph in 
the same column it is stated that ‘‘ the low price of coal is not due 
to decrease in the growth of demand, but to greatly increased means 
of production ;” evidently this fact is the result of patented 
improvements which have made coal raising cheaper and safer, yet 
not by any means so cheap and safe as it might be if our inventors 
were not so greatly handicapped and heavily fined for making 
improvements. We see that our present stamp duties on patents 
are one of the greatest obstacles to our national progress, it is there- 
fore our duty to do our utmost to have them removed as soon as 
possible. JOHN STANDFIELD. 

Westminster, January 18th. 

[Will Mr. Standfield kindly name the patented inventions now 
in use in coal mines, which have so much reduced the cost of 
winning coal? Some of the patents have no doubt expired, but 
this does not matter if the inventionsare still used. To make the 

tat t plete and telling, the approximate pecuniary 
advantage derived from each invention ought to be given.—Ep. E.] 


LIGHT TRACTION ENGINES, 

S1r,—The letter signed “‘ Draughtsman” in your issue of the 
14th inst. is one full of good sense, and treats fully and very ably 
a subject which, at the present time, is occupying the attention of 
agricultural engineers in this and other countries. How to make 
a lighter traction engine ?—that is the question. The answer 
embodied in the letter of your correspondent is full of promise. 
Some may be found to question his statements, but none, I ven- 
ture to think, will be able to set them aside. ‘They are practical 
and unmistakeable facts, as many who are to-day using these 
engines can testify. Much prejudice, however, exists amongst 
engineers against traction engines with road gear fitted with pitch 
chains in the way ‘“‘ Draughtsman ” describes ; but why is this? It 
does seem very stupid for makers to force upon their customers 
heavy and clums pein! f on the roads, which they cut u 
and damage, to the annoyance of ownersand the highway authori- 
ties, heavy on our bridges and culverts, which in any case have 
given way, causing loss of life and limb ; and they are expensive 
in first cost, repairs, and in fuel. 

We must have lighter and smaller engines, but to obtain great 
hauling power without excessive weight, larger and narrower 
main driving-wheels are wanted. Boilers can be made smaller by 
using smaller tubes and more of them, and lighter by making 
them of steel plates. We can do with 120 lb. pressure, but to use 
this safely it would be wise to aor that will bear a little 
greater tensile-breaking strain than 20 tons per square inch, The 
arrangement of chaing for driving, however, considerably lessens 
the strains on the holler as compared with gearing as now used, 


I hope, Sir, to see this subject well ventilated, for it is of great 
importance, and those firms who can produce the lightest, best, 
ps yer traction engines will not only secure a good share of 
the trade of this country, but will stand a chance of supplying the 
wants of our colonies, and possibly some would find their way to 
y United States, as. they seem to be very backward in this 

epartment, 

o doubt ‘‘ Draughtsman” gave particulars of his experience of 
chain engines made many years ago, and possibly those also made 
recently, but not embodying all the improvements which his 
present experience, as I Pweg from his letter, would suggest ; so 
that many others, as well as the writer, would be glad to see in 

our valuable columns, and with your permission, an outline drawing 
i “‘Draughtsman” of a traction engine arranged on the im- 
proved and simplified manner that he has suggested. 

January 18th, AGRICULTURALIST, 


APPOINTMENT OF CITY ENGINEER IN CORK, 


Sir,—In your notice of this matter in last week’s issue—influ- 
enced, no doubt, by the concluding sentence of the examiner’s 
report—you couple my name as equal with Messrs. Lynam and 
Moynan. In an officia copy of this report, with which I have been 
furnished by the Town Council, my name stands first, Messrs, 
Lynam and Moynan—equal—following. I shall feel obliged by 
your kindly correcting this. 

It may be interesting to add, on the authority of a letter of the 
22nd ult., accompanying the above copy of the report, that the 
Local Government Board has sanctioned Mr. MeM ’3 appoint- 
ment, JOHN HORAN, 

Rosslare Harbour, Wexford, January 17th. 


AMERICAN AND FAIRLIE ENGINES. 


Srr,—As I am aware that you desire all statements in your 
columns to be as accurate as possible, I venture to correct a trifling 
mistake in your article of October 1st, on American and Fairlie 
engines, as working on the Dunedin and Oamaru Railway, New 
Zealand. You state in effect that these engines alternately take 
the express train from Dunedin to Oamaru—seventy-eight miles— 
and back the same day; total distance 156 miles. This is not the 
case. The Dunedin engines only run as far north as Palmerston, 
a distance of 40 miles 43 chains, returning the same day and 
making a total distance of 81 miles 6 chains instead of 156 miles. 
A Christchurch engine, always an American, takes on the train 
from Palmerston to Oamaru—37 miles 40 chains—and back same 
day ; a third engine, also always an American, completing the re- 
maining long run of 152 miles thence to Christchurch. 

The Dunedin-Palmerston service is performed not only by the 
single Fairlies and American, but also by six-wheel-coupled 
engines—Class “‘O ”—but the Fairlies unquestionably do the best 
and cheapest wok. They have 64 lb. tractive force to the Ameri- 
can’s 60 lb., and work with 140 lb. of steam as against the other’s 
120 lb. In all respects they are giving excellent results. _ 

In referring to the “Consolidation” class of goods engines, of 
which there are six at work on the Dunedin section of the South 
Island Trunk line, you allude to the cylinders as 20 x 24, and 
the coupled wheels as 4ft. diameter. They are so, I know, in 
some engines working in the States, but the New Zealand “‘Con- 
solidation ” pt wen ec 3ft. wheels, and cylinders 15in. x 18in. 
The English ‘‘ Mogul” engines working on the Canterbury Plains, 
New Zealand, have 3ft. Gin. coupled wheels, and ae 
l4in. x 20in. Cc. R. M. 


Wellington, New Zealand, Dec. 4th, 1880. 


LeEps CIVIL AND MECHANICAL ENGINERRS’ SocieTy.—The first 
ordinary fortnightly meeting of this — was held on Friday, 
14th inst., at the Yorkshire College of Science, Leeds, Mr. F. 
Gleadon, Stud. Inst. C.E., President, in the chair, when a paper 
on ‘‘ Boiler Explosions” was read by Mr. T. Marsden Demetriadi. 
A discussion ensued, and the mecting terminated with a vote of 
thanks to the author of the paper. 

Snow CLEARING IN MILAN.—The secretary of the Institution 
of Civil Engineers sends us the copy of a paper by Signor E. Big- 
nami Sormani, of Milan, recently published by the institution, 
upon snow clearing in that city. The author says that the labour 
and cost of snow clearing in acity are greatly affected by variations 
in the density of the snow itself. The result of observations shows 
that the range of density in fresh-fallen snow is found to be as 
great as 11 times, a cubic yard from one snowstorm weighing as 
much as 814]b., and from another only 71 1b. ; the records are 
furnished of a number of observations. Other cireumstances 
affecting the labour and cost in different parts of a city are the 
northerly or southerly aspect of the streets, the amount of traffic 
through them, and the distance to which the swept snow has to be 
carted away. In Milan the snow carts are emptied into the 
navigable canals and numerous watercourses by which the city is 
intersected ; and latterly also into the new sewers in the central 
portions of the city, which are promptly flushed whenever it snows. 
During the winter of 1879-80 the cost of clearing the 1,656,200 
square yards total area of squares, streets, and lanes within the 
city walls averaged £200 per inch — of snow fallen, and for the 
302,800 square yards outside the walls, the average cost was [£62 
per inch depth, equivalent in each case to about 1°05d. per 
cubic yard. Ordinarily the clearing of the more-frequented 
streets is completed within eight or ten hours after it has stopped 
snowing ; and of the rest within twenty-four hours, not reckoning 
night. The organisation of the admirable arrangements by which 
this work is accomplished with such remarkable despatch and 
efficiency is ascribed by the author to his predecessor in its direction, 
Signor Anibale Gafforini. The city is.parcelled out into small 
districts, numbering 112 for last winter, of varying extent, accord- 
ing to the importance of the work in each. An average rate of 
pay per inch depth of snow fallen is settled for the whole area of 
each separate district, according to its extent and the particular 
conditions affecting the several streets and squares compnsed 
within it. Each district is allotted to a contractor, who usually 
associates with himself six to ten partners besides the labourers 
whom he employs. He has to find carts, horses, and carters ; the 

'y impl ts—spades, shovels, brooms, scrapers, mattocks, 
barrows, &c.—are furnished by the city under suitable stipulations 
for insuring proper care in their use. A copy is given of the com- 
plete form of contract now employed, comprising upwards of 
thirty clauses; the contracts are made annually, and the 
same rsons almost always apply for them —_ year after 
year. e contractors come principally from the trades that 
are interrupted by winter—paviours, bricklayers, and masons, and 
gravel quarrymen. For the direction and supervision of the work 
the whole city is divided into four sections, over each of which is 
appointed an engineer with an assistant, who are aided in the 
general arrangements by the police surveillance. Payment ismade 
only for work effectually done. In each snow storm the depth of 
snow fallen, which is the basis of pay, is ascertained by means of a 
number of stone posts fixed in suitable open spaces clear of shelter 
from buildings, and each capped with a flat, horizontal slab of 
stone. As soon as it stops snowing, or two or three times during a 
storm of several hours, the depth of snow caught on the slabs is 
measured by the engineer in the presence of two of the contractors 
in his section. The number of men ordinarily engaged in snow- 
clearing on a winter’s day is not less than 2000, and has sometimes 
risen to 3000, The stock of implements found by the city, repre- 
senting a capital of about £1600, is housed in two stores in opposite 
quarters of the city. In the winter of 1874-75 the total fall of 
snow amounted to 40in., and the whole expenditure for clearing 
it within the city walls exceeded £8400; while in 1877-78 the fall 
was only 5jin., involving an expenditure of less than £1040 for a 
slightly larger area, Tables are = for the last ten winters, 
showing the depth of snow that fell in each, the extent of area 


cleared inside and outside the city walls, and the cost of glearing, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


LEIPSIC.—A. Bookseller. 


NEW YORK.—Tue Wittmer and Rocers News Company, 


81, Beekman-Street. 


PUBLISHER'S NOTIOE. 


*,* Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Fiftieth Volume. The Index will 
include a Complete Classified List of Applications for and Grants 
7) a ae the past six 8. Price of the Double 

umber, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ae by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing ions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

F. J. L.—Percy's “ Metallurgy—Iron" will suit your purpose. 

A. W. (Eckenfoerde).— We have written to you by post. 


GANISTER BRICKS, 
(To the Editor of The Rngineer.) 


Sir,—Can any reader tell me what chemicals are used in the manu- 
facture of best Ganister bricks, as made in Sheffield ? 


January 19th, A Constant ReaDER or THE ENGINEER. 
PACKING MACHINERY. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers give me the names of manufacturers 
of packing es for putting up small packets, such as are used in 


packing cocoa or mustard? Any one knowing of a good second-hand one 

would oblige by letting me have particulars, but it must be in thorough 

working order and little worse than new, G. M, 
Gateshead, January 18th. 


ALLOYS OF ANTIMONY AND ZINC. 
(To the Editor of The Engineer.) 

Sir,—Will you allow me to repeat a question I was permitted to ask in 
your paper some four or five months since, to which I unfortunately 
obtained no reply? In making an alloy of antimony and zinc for 
thermo-electric batteries, I find it extremely difficult to obtain similar 
castings from even the same pe from the crucible ; the E. M. F. of 
the bars vary from about ,, os volt. I have tried melting the 

an its. I 


cas' two or three times wi' y good resul shall be very 
if some of your vorrespondents could assist me. 4. 
Farn! , January 10th. 
SUBSCRIPTIONS. 


HE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 
Halt-yearly (including double numbers) .. +» £0 14s, 6d, 
Yearly (including two double numbers) .. + £1 9s, Od. 

It credit occur, an extra charge o two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmiasion abroad. 
oth Cases for binding Tuk ENGINEER Voluime, Price 28. 6d, each, 

The following Volumes of Tuk EncGineer can be had, price 188. each ; — 
Vola. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49. 

A complete set of Tuk ENGINEER can be made up, comprising 49 volumes, 
price 40 guineas, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Conies way be had, if 
preferred, at increased rates, 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, apan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, Ceylon, France, 
and A ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
rn = mn, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 


ADVERTISEMENTS. 


*,” The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling, The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*.* Letters relating to Advertisements and the Publishing Department of the 
naper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 168, Strand. 


MEETINGS NEXT WEEE. 
Tue or Civi, Encingers.—Tuesday, Jan. 25th, at 8 p.m.: 
Discussion on ‘‘ Deep Winning of Coal in South Wales.” ; ° 
Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.—Wednesday, 
Jan, 26th: Inaugural address by the President, Professor G. C. Foster, 
F.R.S.; after which the following paper will be read :—“ Some Experi- 
ments on Induction with the Telephone,” by A. W. Heaviside, Member. 
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KITCHEN BOILER EXPLOSIONS, 

We have had one week of severe frost, and already 
three fatal kitchen voiler explosions have taken place. At 
Southport a cook has suffered injuries resulting in death. 
At 10 o’clock on Saturday morning a boiler exploded in 
St. Frideswide’s parsonage house, Oxford. The fire was 
lighted in the usual way in the morning, and a couple of 
hours afterwards what is described as a tremendous 
a took place, and the cook, named Pavier, was 
killed on the spot. The kitchen was wrecked. On Sunday 
afternoon a similar catastrophe occurred in the house of 
Major Gillies, Spencer-street, Carlisle. A private soldier, 


a servant of Major Gillies, who was in the kitchen at the 
time, was killed instantaneously ; his head being dashed 
against the wall and shattered. We are not rash enough 
to say that these are the only accidents of the kind that 
may be looked for before the winter is over. Such 
explosions are very lamentable in their effects. If any- 
thing of the kind takes place in a factory or other esta 
blishment where steam-power is used, it is regarded as, in 
a sense, an inseparable concomitant of the lives led by the 
—— ; something for the possibility of the occurrence 
of which they, in a certain sense and to a certain extent, 

in. But an explosion in a private house is a very 
different thing, and the shock caused to the nerves of 
possibly delicate women by the tremendous crashiz 
report, the filling of the house with dust, and smoke, an 
steam, and senaly fire ; the ghastly sight which meets the 
eye of the mistress when at last she makes her way to the 
kitchen, and sees an unfortunate human being, but a minute 
before full of health, and now a mangled corpse, blackened, 
shattered, and blood-stained, cannot fail to be dangerous and 
fraught with evil consequences, So that the damage is 
not to be reckoned up in a few words, “ Kitchen range 
wrecked, furniture destroyed, cook killed ; estimated cost 
of repairs £40 5s. 10d.” All explosions are to be 
denounced, avoided, deprecated, prevented ; but no explo- 
sions are more to be avoided, or looked on with greater 
horror, even in anticipation, than the bursting of the little 
vessel at the back of the kitchen fire, holding, perhaps, at 
the most a cubic foot of water. We have written words 
of warning before now concerning the gement of 
kitchen boilers. Mr. Fletcher, Mr. Longridge, Mr. Marten, 
almost, in one word, every boiler inspector in the king- 
dom has spoken, and written, and suggested, and urged 
caution, and the fitting of safety valves on house boilers, and 
so far as can be seen without doing much Once more 
we deal with the subject, not so much in the hope that 
anything will be gained, or that there will be one explo- 
sion the less, as with the intention of freeing ourselves 
from all responsibility and placing it on the proper 
shoulders, namely, those of the ignorant, reckless builders, 
whom it is infinitely to be regretted the law does not seem 
to be able to touch. 

Within the last five or six years it has become the 
fashion with builders to fit up all the houses they build 
with a bath-room and hot water service, and this service 
is very often carried into several rooms. Houses em 
for £40 a year in the suburbs, and containing six 
rooms and a kitchen, are so fitted now. The walls of these 
houses are often built without any lime, the bricks being 
laid in burnt ballast ground in a mortar mill with water to 
a smooth paste. The joints are afterwards raked and 
pointed outside with lime mortar, and inside the plaster is 
supposed to hold the bricks together. Economy is pushed 
so far that no wall plates are used, the joists resting on the 
bricks. These houses are, however, very showily finished. 
Stained glass, wooden mantel-pieces, and some green 
paint and a little gilding, give them the Queen Anne tone 
so much to be desired, and they let and sell well. Letany 
engineer walk into one of these houses while in course of 
construction and examine the hot water boiler and pipes, 
and if he be not accustomed to such work he will learn 
something ; if nothing else, then how much may be done 
with red lead and putty, when the supply is unlimited and 
the workman competent. When we say that the fittings are 
fully equal in honesty of purpose and in ing out to 
the walls of the showy mansion in which they are found, we 
have said all that need be said. No precaution whatever 
is taken against explosion, and explosions do not occur by 
the score simply because as a rule such houses are left 
without water the second day of sharp frost, the service 

ipe from the main being frozen hard. The boiler is 
adie out in all probability, but there is no explosion. 
Another automatic safety valve exists in the shape of 
weak pipes or bad joints, which give way the moment the 
slightest extra pressure is put on. We warn our readers, 
however, that in every house, whether a suburban villa or 
a mansion in Belgravia, fitted with hot water apparatus, 
unless there is an efficient safety valve on the boiler, the 
servants go with their lives in their hands during sharp 


It may be as well to explain what takes place. As 
commonly made, a hot water service is thus arranged. 
On an upper floor is placed a tank or cistern which will 
hold from 10 to 200 or 300 gallons, according to the size of 
the house ; 25 gallons is a very usual size in “Jerry” 
villas. From this run two lengths of wrought iron gas 

ipe lin. bore, sometimes less, which enter a small cast 
iron boiler fixed at the back or side of the kitchen fire. 
This boiler is usually, but not invariably, provided with a 
tap by which water may be drawn off for use in the 
kitchen. A ball cock is fitted on the tank at the top of 
the house, or at least of the service, by which whatever is 
drawn off below is replaced above from the principal house 
tank. The pipes are so arranged that the boiler at the 
back of the grate may be regarded as an e ment of 
the rising branch of the service. When the fire is lighted, 
the boiler and pipes being full, circulation takes place ; the 
water heated and made lighter, ascending in one line of 
7 to the tank above and descending in the other. 

e tank is always full of heated water, from which a 
supply may be drawn. While the circulation goes on no 
accident can take place, because the pipes are open at the 
top into the tank above, and even if steam was formed in 
the boiler it would blow the water out of the pipes 
and escape. Now the tank above, and the pipes leading 
immediately into it, are often put in a very cold place. 
We have met with them set just under the slates, in the 
roof, or in a bath-room, which is really a kind of 
excrescence on the house and never heated. The kitchen 
fire is allowed to burn out early in the evening, the water 
rapidly cools down, and in the course of a few hours 
plugs of ice form in the hot water pipes, . <i high 
up near the open ends, the boiler remaining full. As soon 
as the first plug has been formed, all circulation is stopped, 
and the plugs rapidly increase in length. They are espe- 
cially likely to form at bends. Next day the fire is 
lighted and the water is heated ; very probably no steam is 


made, but the pressure of the heated water rapidly aug- 
ments, and at last bursts the boiler. Then a portion of 
the heated liquid flashes into steam, expands like gun- 
“hegerd gas, and spreads death and destruction all round. 
he way to avoid all this risk, in the simplest way, is to 
take care that all the hot water pipes are kept inside the 
house in such a situation that they will not freeze. But 
to do this properly is more than can be ex from the 
modern builder. We have heard of a case in which the 
pipes were carefully kept indoors until a certain point was 
reached, by taking the pipes out through one wall and in 
through another. <A length of about 2ft. would be out- 
side. If this plan was not adopted a length of about 
14ft. additional of pipes would have to be put in. We need 
not say what course was pursued ; and the very first year 
the house was occupied the water froze in the out-of-door 
length of pipes, which were fortunately split thereby. 
The split was detected, and the water drawn off, and no 
harm was done ; and before the boiler was again filled the 
pipes were re-arranged. Another measure of precaution is 
to fit under the s: tank or cistern a gas jet, which can’ 
be kept burning on cold nights, and so prevent the freez- 
ing of the water in the tank, and the blocking up of one 
or both of the circulating pipes at the point where they 
enter the tank. Another plan is to keep the kitchen fire 
constantly alight, night and day, during the frost. 
Another is to empty the whole apparatus, a suggestion 
which will not commend itself to everyone, because it 
deprives a household of hot water just when it is most 
wanted. The only remaining plan to secure immunity 
from explosion, is to fit the boiler with a safety valve. It 
must be clearly understood that the valve must be put on 
the boiler, and not, as is sometimes done, on one of the 
pipes, where it can be of no possible use. 
arious kinds of safety valve have been suggested and 
applied, some of them good, some bad, some indifferent. It is 
by no means as easy as may ap at first sight to fit a 
kitchen boiler with a proper valve. There is no very suit- 
able place for one available. It must not leak, even a drop of 
water ; it is sure to get covered with soot; and cannot 
very easily be got at to be tested ; it may remain untouched 
for years, and of course be found useless at the last moment. 
To get over this difficulty it has been proposed to fit 
kitchen boilers with fusible plugs which shall melt out the 
momentthe pressure becomes too great ; but such plugs have 
often been tried as safety valves sere boilers, and they 
have always failed. It is practically impossible to make 
two plugs so much alike, even if cast out of the same 
pot, that their fusing points will not vary 10 or 12 degrees, 
representing a difference of 7 lb. or 8 lb. in the pressure, 
or if the water be rigidly confined possibly very much 
more ; and such a rise in pressure if permitted would in a 
great many cases suffice to burst the flimsy boilers only 
too much used. We suggest a very simple safety arrange- 
ment which will not cost more than a few shillings, will 
never give trouble in any way, and is certain in its action. 
Into some suitable part of the boiler let a nipple be 
screwed, and on to this nipple is in turn to be screwed a 
length of about 3in. of thin copper tubing lin. in diameter. 
brazed into a tapped brass ring to take the nipple at one 
end, and stopped by a thin disc, brazed on, at the other 
end. If the pressure rises too high the tube will burst 
and relieve it with no more harmful consequences than 
the escape of a little water and the putting out of the fire. 
We need hardly say that it is quite possible to make such 
tubes by the hundred, the bursting strength of which will 
be the same for all within a pound or two. Similar devices 
will suggest themselves to ow readers. Another, for 
example, consists in the use of a short length of thin brass 
tubing on the top of which rests a disc directly aes ng 
weight. The disc is soldered to the top of the brass tube, 
and all the solder is turned awayso as to be a mere filament 
The disc is kept down by the weight. As soon as the 
pressure gets too high the — is overcome, the feeble 
resistance of the solder is as nothing, and the water escapes. 
The solder is used only to make the joint water-tight. 
Again, a thin disc of metal may be employed, which will 
burst when the pressure becomes too high. There is a 
good opening for any inventor who will work out some of 
these ideas into a form which will commend itself to the 
builder and the householder. To please the first it must 
be very cheap, to please the last it must be very simple 
and give no trouble, and this end can be best fulfilled, 
perhaps, by so contriving the valve that, like a percussion 
cap, it will end its existence in the performance of its 
duty. 


THE EXPLOSION OF HEATED WATER. 


WueEn writing about the Maidstone boiler explosion we 
stated that we should consider at a future time the causes 
of the violence of that explosion, and we now proceed to 
redeem that promise. Nothing has perhaps supplied more 
food for speculation than the terrible energy with which a 
boiler is rent into pieces, buildings thrown down, and men 
beaten out of the semblance of humanity by the shower of 
missiles driven in all directions. That a boiler should be 
rent or broken when the pressure within exceeded some 
known amount is just what would be anticipated ; but that 
the rending or breaking should be performed with great 
violence is a thing which could not be predicated, and which 
still perplexes many persons. Dozens of theories have been 
put forward to explain the facts; some of them near 
the truth, some far removed from it ; none quite conclusive 
or satisfactory. As, however, our knowledge of molecular 
physics extends, it becomes daily more clear that there is 
no necessity for theorising about boiler explosions, and 
that given certain circumstances, an explosion must take 
place, the violence of which will depend solely on certain 
very simple conditions which can explained in a very 
few wo If our readers will follow carefully what we 
are about to say, we venture to think that they will have 
no further difficulty in understanding why a boiler explo- 
sion should resemble a gunpowder or dynamite explosion 
more or less closely. 

We showed in our last impression in an article on “ Hot 
Ice” that pressure plays a most important in main- 
taining matter in given states. The same truth is put for- 
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ward in all text-books of natural philosophy; but the 
formation of hot ice supplies the most elegant and the 
most forcible illustration of a great truth that we can 
bring forward, and therefore we cite it here. So powerful 
is the action of heat in causing the separation of the mole- 
cules of water, that when pressure is removed almost 
altogether, ice instead of passing through the transition 
stage of water, becomes steam of, it is true, very low tension 
at once. We desire the fact should be carefully kept in 
mind, that whatever the pressure to which water is 
subjected, a tendency exists in the water to become steam. 
It is impossible to reduce the pressure considerably when 
water is hot without causing the conversion of a large por- 
tion of the water into steam. It would take up more space 
than we think it necessary to give to this subject to con- 
tinue to deal in general terms with it. Therefore we shall 
confine our attention for the moment to water heated to 
328 deg. Fah. In order that water may have this tem- 
perature it must be subjected toa pressure of 100 Ib. on 
the square inch. In an ordinary boiler this pressure 
is supplied by steam formed from part of the water, 
but it might just as well be obtained by enclosing 
the water in a vessel which it completely filled, so that no 
steam whatever was produced, and for convenience we 
shall assume that this is the case with 1 lb. of water, whose 
behaviour we are about to consider. The temperature of 
water under a pressure of 1477 Ib. on the square inch is 
212 deg. Now if the pressure on 1 lb. of water under a 
pressure of 100 lb. were reduced to 1477 Ib., its tempera- 
ture would at once fall to 212 deg., and 328 deg. — 212 
deg. = 116 deg. would become available to convert a por- 
tion of the water into steam of 212 deg. temperature, and 
1477 lb. pressure. One pound of steamat 212 deg. contains 966 
deg. of latent heat, and the 116 deg. of sensible heat avail- 
able for the purpose would therefore suffice to convert 
rather more 2 one-eighth of a pound of water into 
steam of atmospheric pressure. It will be remembered 
that pressures and temperatures always go agers 
consequently the moment pressure is redu tein- 
perature tends to fall, but it only falls because the 
molecules of the water fly a and assume the condition 
of steam. This much having been premised, we now come 
to a very important question. We have said that if pres- 
sure be reduced then the molecules of water are driven 
further apart, and steam is produced. At what rate can 
this conversion of heated water into steam take place ? 
This question has never been directly answered, but no 
doubt it admits of being answered if only the vibrating 
range of a molecule of steam, its weight, and its velocity 
are given. So far as is known, the production of steam 
on the reduction of pressure is very nearly instantaneous, 
but not quite. Although the action may be so rapid as 
almost to elude every attempt to mark the time occupied ; 
et it is certain that the pressure must first be reduced 
fore there can be any flashing into steam. The latter 
process is a consequence of the establishment of the given 
antecedent condition. They do not go together; one must 
precede the other. But the reduction of pressure can, in 
the nature of things, seldom be instantaneous. The pro- 
duction of steam from heated water can take place as fast 
as the pressure is reduced, but no faster—save under 
conditions to which we shall refer presently—and the rate 
of reduction of pressure is, in practice, the factor which 
determines the rate at which heated water shall be con- 
verted into steam. Thus when, the fire being drawn, a 
safety valve is eased off, steam blows away, and the 
yressure falls, and more and more water is boiled off by 
its own stored-up heat, until the pressure falls to that of 
the atmosphere ; but the rate of boiling away depends 
altogether on the rate at which steam is permitted to escape 
and the pressure to fall. 
It may, however, under certain conditions, be possible 
to reduce pressure at a greater volocity than water will 
initially fiash into steam. We shal] then have a very peculiar 
and exceptional condition set up. If wesuppose thatall pres- 
sure were suddenly removed from one pound or other weight of 
heated water, then the molecules of water would be repelled 
from each other atacertain velocity; and therecan beno doubt 
but that this velocity would be definite. What it would 
be is indicated by the rate at which steam of a given 
ee will flow into a vacuum. At the first instant of 
iberty the molecules would move very slowly, just asthespeed 
of a cannon ball increases from nothing to 2000ft. or so per 
second. If now the process of conversion of water into 
steam be once fairly started, it seems to be clear that a 
certain momentum may be acquired, so to speak, by the 
molecules which will result in the production of a greater 
pressure than would otherwise have been set up. Let us 
suppose, for example, that one pound of heated water is 
enclosed in one vessel which it nearly fills, and that a pipe 
and stop-cock will establish communication between the first 
vessel andasecondatpleasure. If now the cock be opened and 
steam permitted to move into the empty vessel, only a 
small reduction of pressure can take place, because the 
conversion of successive quantities of water into steam will 
go on step by step with the withdrawal of steam, and the 
ure and the temperatures will always coincide. If, 
owever, it were possible toopen a very large stop-cockfully, 
so as to reduce the pressure in the t rst vessel to practically 
nothing, the result would be that afteran interval of apparent 
delay imperceptible to the senses, the water would begin to 
flash into steam. Ifnow the cock were suddenly closed, then 
the flashing ought to stop ; but it would, there is every 
reason to think, do nothing of the kind ; on the contrary, 
it would continue; pressure would rise above that due to 
the conditions, the water would continue to fall in tem- 
perature, and an explosion would result, the vessel which 
originally contained the heated water being shattered. 
Assuming this to be true, we have at once the clue to the 
explanation of certain facts now looked upon as mysteri- 
ous, For example, it is well known that nothing is more 
common than for a boiler explosion to take place when the 
engine has just been started. The Maidstone catastrophe 
is a case in point. We have under the conditions asudden 
reduction of pressure, which is followed at once y the 
commencement of flashing, and the momentum the 


process carries it and auddenly yuns up the pressure 


and bursts the boiler, Again, when one boiler ina bed 
bursts others often go at the same time. The result is due 
to the breakage away of connections, the sudden reduction 
of pressure, and the setting up of flashing which is not 
stopped by the re-establishment of pressure on the surface 
of the water. 

That water can be made to explode is quite certain. It 
is very difficult by experiment suddenly to reduce the 
pressure in a boiler sothat the watermay be much hotterthan 
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stances not unlike the present, the snow from West End streets 
was carted into the squares, where it formed huge masses, which 
did not thaw till March. People who live in squares do not 
admire this practice. A great deal of snow might, however, be 
taken to waste ground, and even into the parks. It would be 
rash to say what the weather may be in the immediate future, 
but there is some reason to think the frost will last ; if it does the 
snow must be carted somewhere out of the streets. Although 
the City authorities at all events must be held to have done their 
best under the circumstances, so much cannot be said of the 


the temperature due to the pressure. But it is evident | Metropolitan Board of Works in its dealings with the high tides 
that if we can by any means, while leaving the pressure | which have flooded the district round Upper Ground-street, 
unaltered, superheat the water or raise its temperature | Blackfriars. It is perfectly well known, and has been known for 


above that proper to the pressure, we shall have esta- | years, that certain low walls and other works, the cost 
blished the conditions we require. In other words, whether | would not exceed a very 


we reduce the pressure or raise the temperature the effect 
is the same. There are two or three ways of doing what 
we want. Water, for example, may be heated cautiously 


ina pwney clean glass test tube above the boiling point. 
If it be then agitated a portion of it will be converted into 


steam with explosive violence. . Water suspended in oil, 
for some reason not clearly understood may be heated to 
a very high temperature—as much, according to the late 
Dr. Frost, as 500 deg. without ebullition, At last a critical 


point is reached, and the drop of water explodes with | 


great violence. We have before us a letter from a corre- 
sony who states that about two years ago he filled a 
glass flask to a depth of din. with water, and covered the 
surface with an inch of oil. The flask was then heated 
with a Bunsen burner. Not seeing ebullition as soon as he 
expected, our correspondent put in a thermometer to ascer- 
tain the temperature. The moment the instrument touched 
the bottom of the flask the water exploded, shattering the 
flask into atoms. Again, the truth may be demonstrated 
in another way, which, although indirect, is not less con- 
clusive. We wish to prove that if the process of converting 
water into steam be once set going under certain condi- 
tions, it will not be arrested by a considerable rise in 
pressure. It is essential to this end that the forma- 
tion of the steam, be it little or much, should take 
place with great rapidity. To this end heat must be 
transferred to the water with the speed of lightning. If 
the heat is already in the water, latent, we have all we 
want ; but in the experiment we are now about to describe 
it shall not be in the water beforehand. Let a quantity 
of wet steam, that is, steam not only saturated but abound- 
ing in suspended water, be contained in a flask in which a 
small quantity of water is kept boiling. Then letacurrent 


of highly superheated steam be turned into the flask, and | 


the latter will almost always be shattered, obviously by 
the sudden augmentation of pressure due to the transfer of 
heat from the superheated steam to the water of saturation. 
No doubt many other circumstances and phenomena will 
suggest themselves to our readers all tending to the same 
end, and showing that if the rapid production of steam is 
once set on foot it cannot be instantly arrested by the concomi- 
tant rise in pressure, or fall intemperature. We are not aware 
that any serious argument can be adduced against this 
view of the matter, but our readers will do well to bear in 
mind that in considering this question they have to deal 
with periods of time which, however real, probably bear 
about the same relation to a second that a second bears to 
a month ; and that it is quite possible to have at one place 
in a boiler the atmospheric pressure and at another a few 
feet off as much as 100]b. on the square inch. Of course 
the disparity is but momentary. Those who doubt the pos- 


sibility of its existence will do well to bear in mind that | 


in a gun chamber a pressure of 18 tons on the inch may 
exist at one place, and one of 13 tons within a few inches 
of it at the same instant. 

The cause of the violence of a boiler explosion is the 
liberation from the heated water in a very minute space 
of time of a very considerable volume of the elastic fluid 
called steam, and the action of water in this respect is strict] 
analogous to that of gunpowder and other - osives, whic 
liberate large volumes of nitrogen and other gases. In 
very many cases nothing more is required than a pressure 
less than that which caused the explosion to produce the 
required effect. In other cases, however, what ought to 
be merely the opening of a rent and the escape of steam, 
without very serious consequences, becomes a violent 
explosion; because the local sudden removal of pressure 
has initiated the flashing of water into steam, and this 
flashing has gone on until a pressure was reached which 
burst the boiler with tremendous violence. In this view 
of the matter there is nothing opposed to known truths, 
or anything mysterious, recondite, or inconsistent with the 
latest developments of molecular science. 


SNOW AND FLOODS IN LONDON, 

TuE streets of the metropolis are blocked up with snow ; the 
question in every one’s mouth is, “ How are we to get rid of 
it?” The old reproach is urged against the authorities that 
they have made no preparation for such a snowstorm as that of 
Tuesday. But the authorities are but men, and not one of 
those who complain most probably ever thought of making the 
smallest preparations himself. It is admitted on al] sides that 
no such storm has occurred in England for at least thirty years, 
and it would hardly be prudent to construct hundreds of snow 
carts, and to purchase as many horses in anticipation of an event 
which may not happen again for a generation. Where snow- 
storms occur annually precautions can be and wisely taken 
against these consequences. As an example, we would refer our 
readers to an account of the way in which snow is dealt with at 
Milan, which will be found in another page. In London the 
great puzzle is to know what to do with many thousands of tons 
of snow. In case of streets moderately near the river the snow 
can be carted into the Thames ; but the whole of North London, 
the West End, and much of South London, is too far from the 
river to permit this expedient to be adopted. To throw the snow 
into the sewers, thawing it as it goes, has been tried and with 
moderate success when small quantities are dealt with ; but the 
appliances do not exist for doing this now, and any attempt in 
this direction would, even if successful, cost much money. Ifthe 
snow was simply carted into the great main sewers, it would to a 
largeextent be thawed and washed away, for sewers are alwayscom- 

tively warm ; but there is the risk that the snow would cool 
wh the sewers and make a block, the consequences of which 
would be very serjous, Some forty years ago, upder cireum- 
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few thousand are y 
necessary to keep the river from flooding a poor neighbourhood ; 
yet the walls are not built, nor is anything done to carry out the 
necessary works. It is to be regretted, that those who have lost 
their all by the floods of this winter, have no right of action for 
compensation against those who are really to blame. 


THE METROPOLITAN RAILWAY. 

Amonost the earliest of the railway reports which are issued for 
the last half of last year isthat of the Metropolitan, and thoughsome 
of the facts have recently been glanced at in THE EncInerr, 8o far 
as the past of the company is concerned, yet in the report of this 
unique company there is still much that is worthy of consideration. 
It appears that in the whole of last year the Metropolitan Rail- 
way has carried 63,759,573 passengers—or over five millions 
monthly on the average, the increase in the number last year 
being one of the largest known in any recent year. It is to be 
regretted that we have no particulars of the f innit of the pas- 
sengers, or rather of the proportions of each of the three classes. 
It is worthy of notice that out of the gross income of the com- 
pany for the half-year—£280,133—there is the large proportion 
of £247,124 derived from the passenger traffic ; whilst rent at 
stations, &c., supplies the bulk of the remainder. Out of the 
gross revenue, over £83,000 may be said to be the real working 
expenses ; in addition to which there is the moderate sum of £182 
for compensation, and the company pays £15,800 per half year 
for rates, taxes, and Government duty. In the past half-year, 
when compared with its correspondent predecessor, there was a 
very large increase in the mileage run by ger trains—from 
594,546 to 721,865 miles—which is probably traceable in very 
considerable degree to the opening of the extension to Harrow in 
August last. It may be here fittingly said that whilst the mileage 
of the line worked is 12 miles 40 chains, that authorised is not less 
than 22 miles 17 chains, so that it will be seen that it will be some 
time before the completion of the system. One of the marvels of 
the Metropolitan is the fact that it carries so immense a number 
of passengers with so small a rolling stock. It has in the past 
half-year added 18 locomotives and carriages, but it still owns 
only 266 locomotives and iages of different classes. In the 
half-year that has been entered upon the Metropolitan proposes 
to expend £108,400 on capital account—£6000 on lines open for 
traffic, £80,000 on lines in course of construction, and the rest in 
new carriage shops, working stock, &c. It is evident, then, from 
these facts that the Metropolitan is preparing still further to 
occupy its own special field, and to execute some of the works 
that are needed to give completion to it as a system. There is 
still before it the completion of the last link in the Inner Circle 
system, which would enable it not only to tap large streams of 
new traffic, but would conduce to the cheaper working of the 
system. The volume of traffic is now large, but it is capable of 
very great extension, and as some new links are added to the 
chain of communication in and around the metropolis, it is to be 
expected that the great passenger traffic of the Metropolitan Rail- 
way will further grow. 


QUINTUPLE TELEGRAPHY. 

Tur improvements effected in extending the carrying capacity 
of telegraph wire have during recent years been numerous. 
Duplex and quadruplex messages are very common, the latter, 
indeed, being customary even in long cable circuits. A modi- 
fication of Elisha Gray's telephone has recently been tried 
between New York and Boston in order still further to increase 
this carrying capacity ; and it is said that for some six weeks five 
messages have been successfully sent and received over one wire. 
On December 21st, 1880, with five operators at each end, the 
rate of sending and receiving was forty messages per hour, but 
of the average length of such messages we have no infor- 
mation. If the current from a battery is allowed to 
enter the line wire in accordance with the vibrations of 
a tuning fork, a similarly pitched tuning fork can be 
caused to vibrate at the other end of the circuit. The 
improvement indicated is in using five tuning forks of 
different pitch at the one end to infl the admission o 
current there, while the apparatus at the other end partiy consists 
of five similar tuning forks. When one or more of the sending 
forks are in action the sound is reproduced at the receiving end, 
so that five musical tones are received, if need be, at once over 
the same wire. The volume of sound is increased by the use of 
sounding boxes on which the forks are placed, so that it is not 
difficult for the operator to distinguish the sound of his special 
fork. For a long time public opinion was in favour of recording 
instruments, but of late the large increase of sounders, both in 
America and England, has shown that no loss accrues from their 
use, and a great increase of speed is obtained. 


LITERATURE. 


Steam and the Steam Engine: Land, Marine, and Locomotive. 
By H. Evers, LL.D, London: W. Collins, Sons, & Co. 1880. 
Tuis is one volume of “ Collins’ Advanced Science Series,” 
which has apparently reached several editions, and is now 
revised and enlar,ed, It is written under the check which 
the author has self-imposed of including, as an important 
part of the book, a large number of exercises, chiefly from 
examination papers, and also about thirty pages of ques- 
tions for students to work and answer. Being generally of 
a practical character, comprehensive, and well selected, 
these exercises and the questions, with their worked 
answers, form a good guide to the learner, but they are of the 
further use that they enforce upon the author the necessity 
of seeing that his book contains the instruction which must 
be given to enable the learner to answer the questions 
That it is not an easy task to write a useful elementary 
treatise on the steam engine in its different forms is amply 
proved by the ancy. elaees that have followed the 
attempt. To write a book with a well-selected series 
of questions in view as texts is, perhaps, therefore, the best 
=e of procedure that could be adopted, This, however, 
makes it necessary to exercise great care in avoiding the 
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compilation of a mere ready reckoner or examination cram 
hook. ‘This it may be admitted Mr. Evers has succeeded 
in doing. The matter is very well arranged, commencin 

with chapters dealing with steam and its properties, anc 
with heat generally, The following chapters are descrip- 
tive of various kinds of engines and their parts, and 
boilers, the descriptions including remarks on the action 
of steam in engines and the performance of work. The 
number of } of questions occupying the end of the 
book form, at the same time, the instructions for perform- 
ing the calculations relating to the parts elsewhere 
described, an it is intended that the student should study 


these as he proceeds with the early chapters. Altogether | 


Mr. Evers’s hook is one of the best yet written as a compre- 
hensive elementary or rudimentary introduction to thesteam 
engine. There are, however, several points in which it 
may be and needs to be improved. The diagrams illus- 
trative of different types of engines and their parts are un- 
satisfactory. They are not purely diagrams, but are 
something more, proses details being partly given with- 
out being really illustrative of that to which they relate. 
They are thus puzzling, and in some cases misleading, to 
the young student. Thus a diagram showing a cylinder 
and steam chest in section and a connecting rod and crank, 
is in most parts complete, or what would in theatrical 
mechanics be called “ practicable.” But asa diagram it con- 
tains too much, while on the other hand it contains too 
little as an illustration, The student, for instance, who 
notices that the top cylinder cover and the top end of the 
cylinder are properly flanged for connecting by means 
he will readily think of, will be puzzled to see that 
the cylinder bottom is cast on the cylinder on one side and 
flanged on the other, that the stuffing-box is simply stuck 
into the cylinder cover and the piston rod apparently 
fastened in the same way into the piston. The steam 
chest cover is held in its place in some miraculous way, 
and the slide valve rod, which seems to need no stuffing- 
box, moves the valve on one stroke by magnetic 
attraction or some equally immaterial connection. If 
we imagine the section generally to represent a toy 
model in which solder is freely used it would be 
possible to account for what is indicated; but Mr. 
Evers does not say that this is the class of engine from 
which his diagrams are prepared, and it is elsewhere evi- 
dent that they really are not. These remarks might be 
made as referring to several diagrams. It is in the hands 
of a practical draughtsman just as easy to make these 
diagrams accurate and in no way misleading, as to make 
these half-correct things, and it is a pity to spoil 
a book with bad diagrams. In several instances 
the author’s descriptive phraseology is not so clear as it 
might be, as, for instance, in speaking of cushioning, he 
says, “ when steam is shut in before the end of the stroke 
the piston acts against it as a cushion,” and there is nothing 
very specific or satisfactory in the statement in reference to 
the use of the pyrometer that Mr. Houldsmith established 
the fact that “a regular and continuous supply of air to the 
furnace increases its heating powers 33} per cent.” With 
respect to arrangement of the matter, it might be better to 
ive that which relates to and describes thermometers, 
fore dwelling on the properties of steam and the action 
of heat on solids and liquids. Generally, temperature is 
given in Centigrade units, but as Fahrenheit is also used 
the table of coeflicients of expansion of solids should be 
accompanied with some indication as to which unit is 
employed. Though the initiated can see that the coefficients 
are too large to be Fahrenheit, the student would have to 
refer to a text-book to know this, 


THE COMPRESSION OF AIR. 


Amone the letters we have recently published on the 
Theory of Cold Air Machines, there are some which, 
whether correct or not in themselves, appear likely to 
create a confusion as to the effect which the compression of 
a gas has on its temperature, It has been laid down 
strongly that speed has nothing to do with the question. 
Of course it is true that if we fix beforehand, by some 
means or other, the conditions under which compression 
takes place—say that the temperature shall be constant 
throughout—then those conditions cannot be varied by the 
speed of compression, or by anything else. But the practical 
problem generally is given the speed of compression, what 
will be its effect in varying the conditions of the gas, such 
as temperature! We are thus introduced to the two kinds 
of compression—the isothermal and the adiabatic—and the 
question arises, is isothermal compression possible ? Speak- 
ing theoretically, the answer must be that it is possible only 
when the speed is infinitely small ; for any compression of 
a finite amount in a finite time will increase the intensity 
of disturbance of the particles amongst themselves—in 
other words, will increase the temperature. But some- 
thing rina as closely as we please to isothermal 
compression may be obtained, if the cylinder be surrounded 
with a cooling medium, or even without this, provided that 
its walls be rapid conductors of heat, and the speed suffi- 
ciently slow. For we may divide the time of compression 
into any number of small intervals, and suppose the com- 
pression to take place by sudden starts at the beginning of 
each interval. Every such start will produce a certain small 
increase in the temperature ; but we may suppose the in- 
terval just long enough to remove that increase in tempera- 
ture by conduction through the cylinder. The next start 
will, therefore, be made at the same temperature as the 
first, that is, at the constant temperature of the iso- 
thermal line, and so on throughout. The effect of 
this process is shown on the diagram, where PI 
is the isothermal and PA _ the adiabatic curve 
for a gas starting with the original volume OL and 
pressure PL. Here L/, Jn, mn, no, &c., represent the 
equal small stages into which the compression is divided. 
Pa is the first instantaneous start, which is therefore a 
pase’ of the adiabatic curve PA. From a the pressure 
alls, with the falling temperature, to g on the isothermal 
PI, the volume OL remaining constant, The second 
start is represented by the line g4; the pressure then falls 
again to 7, from which it rises again along the line re, and 


so on, Each of the triangles Pag, gbr, rcs, &c., represents, 
of course, a certain amount of work done on the gas, 
which is lost by the subsequent removal of the heat in 
conduction ; but it is obvious that if we make the succes- 
sive starts sufticiently small, and the intervals between 
them long enough to ensure the return to the original 
temperature, we may make the sum of these triangles as 
8 as we please, and that the true outline Pagbres 
will then be as near as we please to the isothermal curve 
PI, This may easily he carried so far—in other words, 


ENT 


the speed may be made so slow—that an ordinary thermo- 
meter attached to the cylinder shall show no appreciable 
rise. It was in this way that the question was stated in 
a former article of ours on “Compressed Air Locomo- 
tives”—an article which was not designed to give a 
strictly accurate theoretical view, but to put the — 
conditions of air compression in a plain form for practi 
purposes, 

ne same diagram shows very clearly the chief point 
insisted —_ in that article, viz., the great waste of power 
; occasioned by a very rapid compression of air; for in 
| that case the heat will have little or no time to escape by 
| conduction, and the line of compression will therefore 
| approach somewhere very close to the adiabatic line P A. 
| If it be afterwards allowed to cool to the original tempera- 
| ture (as is generally unavoidable) the descent of the pres- 
| sure will be along the vertical line A I, and the whole area 
|P AT will then represent work expended uselessly, as 
‘against the sum of the small triangles, Pag, g br, &c., 
| referred to previously. 
| There is one other question which may fairly be asked 
as to compression of air, and which may equally be solved 
, by reference to the diagram above. Of course the whole 
| of the work done upon the air in compression is not con- 
| verted into heat. Part of it goes to diminish the mean 
distance of the particles from each other, and so impart to 
them that store of energy which they give out when the 
air is expanded ; in other words, it is changed from actual 
energy in the piston to potential energy, or energy of 

ition, in the air. Now it might be supposed that 
he ratio between the amount of the total work done 
that is converted into heat, and the amount that 
is converted into potential energy, varies according 
to the speed at which the compression takes place. There 
does not seem anything @ priori impossible in such a sup- 
—— ; but there can be no doubt that, as a matter of 
| fact, it is not true. For recurring to the diagram, we see 
that whatever be the conditions of the case, each start of 
' compression will take the form of an are of an adiabatic 
curve. And the distribution of the expended energy} 
between potential energy and heat must clearly be the 
same for any such arc, whether it be part of one con- 
tinuous curve, such as P A,or of a serrated line, such as 
Pagb... The distribution once made, the subsequent 
cooling, and consequent fall in pressure, cannot make any 
difference in it. The same thing is shown perhaps more 
simply by the undoubted fact that a gas, at a given volume 
and temperature, is always found to possess the same 
pressure. For if the speed of compression made a differ- 
ence in the distribution of energy, then a quantity of 
which had been compressed rapidly would contain either 
more or less potential energy than the same quantity 
which had been compressed slowly ; and this would show 
itself by a greater or less pressure. But nothing of the 
kind has ever been observed. We are therefore justified 
in concluding that no variation in the distribution of 
energy oe and therefore the ratio of the potential 
energy sto up to the total energy expended will be 
measured simply by the ratio of the area PI ML to the 
area which is included between PL and A M, and is 
bounded by the outline, whatever it be, which represents 
graphically the mode in which the gas has been compressed. 


DEATH OF MR. WILLIAM McNAUGHT. 
Tus gentleman died at his residence in Manchester on the 
8th inst., after a long and patiently-borne illness, in his 68th 
year. His body was removed to Glasgow, where a large party 
met in the Queen’s Hotel, on the 13th inst., to pany his 


becoming affected by the climate, he was obliged to return to his 
native country in 1836, Some years prior to this, his father, 
Mr. John McNaught, had invented the revolving cylinder as an 
attachment to the steam engine indicator, for which he had 
received the silver medal of the Society of Arts for Scot- 
land in the year 1830, and had to manufacture 
these indicators in connection with his business of a consulting 
engineer. The McNaught indicator was a very great improve- 
ment over what had been hitherto used for the same purpose. It 
will be remembered that the first instrument known as Watt's 
indicator did not describe a diagram of the action of the steam 
in the cylinder ; it had, however, the miniature cylinder connected 
to the main cylinder, and the small piston with spiral spring 
attatched. An index finger was fixed to the top of the piston 
rod of the indicator which pointed to a scale marked off on a 
frame contiguous to the instrument, the variations taking place 
inside of the main cylinder. This indicator was greatly improved 
by substituting a lead pencil for the index finger and causing 
the frame with a card fixed to it, to move simultaneously with 
the main piston, the return stroke being effected by means of a 
back balanced weight attached to the other end of the frame. 
By this means an exact picture was drawn on the card of the 
performance of the steam in the cylinder, but Mr. John 
McNaught’s invention of the revolving cylinder and other 
improvements simplified and extended the use of the indicator 
so as to make it as useful to the engineering profession as the 
stethescope is to the medical profession. Mr. William McNaught 
joined his father in 1838 in this business in Robertson-street, 
Glasgow, where it is carried on to this day. 

Glasgow at this time was extensively engaged in the cotton 
manufacture, the general type of engine employed being the 
beam single cylinder condensing class, working with a boiler 
pressure seldom exceeding 7b. per square inch, Additions con- 
stantly being made to the number of spindles and looms, 
demanded more power, and in their efforts to attain that, serious 
breakdowns were the inevitable result. 

Mr. Wm. McNaught being consulted by the manufacturers on 
the subject, gave the matter his closest attention, which resulted 
in his application of an auxiliary cylinder situated midway 
between the crank shaft and the main centre. This arrangement 
he patented in December, 1845, and its first application to an 
engine at the Barrowfield Cotton Mills, Glasgow, is at work to 
this present day. This change at the same time converted the 
engine into one of the compound principle, and was a safer 
arrangement than those made under Woolf's patent, the latter 
exerting a very severe pressure at the main centre bearings, which 
Mr. McNaught’s arrangement rendered almost nominal. The 
saving of fuel resulting from this method of compounding, and 
the other advantages it possessed, brought it speedily into favour, 
and in 1849 Mr. McNaught had to remove his headquarters to 
Manchester, his Lancashire orders being so numerous and the 
field being much wider for the application of his improvements. 
There he continued to reside up till his death. 

He was also one of theoriginal promoters of the Boiler Insurance 
and Steam Power Company, Limited, and was on the board of 
directors since 1859, the year of its formation, and: acted as 
chairman from 1865 till within a short time of his decease. 
The insurance of steam engines, which was carried out for some 
time by this company, and which it has recently again put in 
operation, originated with Mr. McNaught. All through life he 
proved himself the worthy son of a worthy sire, and both father 
and son have left their names honourably inscribed on the roll 
with those who, by their useful inventions, have left the world 
better than they found it. 

He leaves a widow and grown-up family to mourn his loss. 


THE PorTrY OF THE LocomoTIVE.—A correspondent sends us 
« propos of our notice of Mr. Reynold’s ‘‘ Engine-driving Life,” the 
following lines, forming part of an inscription on a tombstone in 
Bromsgrove church — § to the memory of Thomas Scaife, a driver 
who was killed by the explosion of his engine :— 


** My engine now is cold and still, 
No water does my boiler fill ; 
My coke affords it’s flame no more, 
My days of usefulness are o’er. 
My wheels deny their noted speed, 
No more my guiding hands they need ; 
My whistle, too, has lost its tone, 
It’s shrill and thrilling sounds are gone. 
My valves are now thrown open wide, 


This inscription is also to be found at Whickham, near Gateshead, 
where it commemorates a driver who met his death during the 
execution of his duty. It is stated in both cases that the lines 
were composed by “‘an unknown friend.” Some very good verses 
by the late Professor Rankine, ‘The Engine-driver to his Engine,” 
appeared in Blackwood, for December, 1862, and were re- 
printed in the Builder of the 27th of that month. They have a 
stirring refrain of this sort :— 


“Dash along, crash along, 
Sixty miles an hour.” 
But after all, perhaps the best thing of the sort was Punch’s 
inscription on an old locomotive :— 
“‘ Collisions sore, long time I bore, 
Signals was in vain, 
Grown old and rusted, my biler busted, 
And smashed th’ excursion train.” 
Stram Borer Expiosions 1N GERMANY.—Notwithstanding 
additional precautions which have been taken in recent years, the 
ber of Soller explosions in Germany show no diminution. In 


remains to the family burying place at Sighthill Cemetery, 
amongst the party was Sir Peter Coats, of Paisley, who had 
encouraged Mr. McNaught throughout his whole career to perse- 
verance and progress. The funeral ceremonies were conducted 
by the Rev. John Orr, of the Tron Parish Church, Glasgow, 
formerly of Liverpool, and an old friend of the deceased. 

Mr. William McNaught was born in Paisley on the 27th May, 
1813. His parents removed into Glasgow in 1820, where 
he received a good education. Being desirous of following 
out the calling of an engineer, which was also the 
profession of his father, he was duly apprenticed to 
the late Mr. Robert Napier, of the Vulcan Works, Wash- 
ington-street, Glasgow, ere he had quite completed his 
fourteenth year, working diligently at this trade by day, and 
attending the science classes of the Andersonian University in 
the evenings. He had acquired such a knowledge of his busi- 
ness, that at the age of nineteen, on the termination of his 
a or he was affered the charge of the Fort-Gloster 

s on the Hooghly, which affer he at once accepted and 
immediately set out on his way to India, His health, however, 


1877 there were twenty explosions, killing twenty-one persons and 
injuring thirty-seven others, fourteen of the latter being seriously 
mutilated. In 1878 there were eighteen explosions, causing ten 
deaths and injuring twenty-two persons, five very seriously. In 
1879, the last year for which the statistics have yet been made up, 
there were eighteen explosions, in which thirty-six persons lost 
their lives oat forty-two others were injured, ten being seriously 
mutilated. 

Fata Borter ExpLosions.—At Wheal Eliza Mine, St. Austell, 
Cornwall, on Saturday, a boiler attached to the pumping engine 
exploded, and John Peters, the engineman, received such injuries 
that he died on Sunday. On Saturday a boy aged two years was 
killed at Southport by a boiler explosion, and on Sunday, at the 
same place, a cook received such fearful injuries from a similar 
oceurrence that it is feared she will not live. On Wednesday even- 
ing there was a most disastrous explosion of a Lancashire boiler in a 
woollen factory between Heckmondwicke and Batley, the propert: 
of Messrs, Gra. and Hirst. A number of the workpeople ha 
collected in a tentering house adjoining the boiler house for the 
comfort of the warmth there, and while they were there the explo- 
sion took place, completely coors the boiler house and 
tentering house, eleven poople and most severely 


thers, many being girls and women, 
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| My flanges all refuse to guide. 
| My clacks also, though once so strong, 
| Refuse to aid the busy throng ; 
| No more I feel each urging breath, 
| My steam is all condensed in death, 
| Life’s railways o’er, each station’s past, 
In death I’m stopped and rest at last.” 
| 
| 
i | 
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BOYLE’S VENTILATING GAS FIXTURES. 


THE idea of using pipes to draw off the products of combustion 
and heat from gas is not new, but when single pipes are used for the 
purpose they act to some extent as heaters ; more especially when 
applied to billiard .rooms, owing to the amount of piping used. 
Messrs. Boyle and Son, of Glasgow and London, overcome this 
difficulty by using double pipes one within the other, with a non- 

‘conducting material packed in the space between the pipes; this 


arrangement not only effectually prevents radiation, but also 
reduces the condensation on the pipes to a minimum, as the inner 
pipe is so much hotter than the air passing up. There is, however, 
provision made to receive and dispose of any condensation 
which may ensue. Fig. 1 shows a section of a hall 
pendant. A is the gas supply pipe; Bl lin. ventilating pipe 


for drawing off the heat and products of combustion; C 
non-conducting packing between inner and outer pipes; D, 14in. 
outer pipe ; E gutter on bottom of cone above globe to receive any 
condensed vapour which may be formed in the pipes. There is no 


possibility ofthis gutter ever becoming full and causing an over- 
flow, as the strong and continuous rush of air up the ventilating 
pipe created by the air pump ventilator on the top will cause it 
to evaporate and carry it off. Fig. 2 shows the external appear- 


ance of the pendant. Fig. 3 shows the application of the 
principle in an ornamental form to gaseliers. In this F is an 
inlet at the bottom of the globe to support combustion ; G foul 
air chamber above ventilating centre flower; H ventilating pipe 
to draw off the heat from the_gas and the vitiated air from the 


room. This pipe is led between the joists to the wall and con- 
tinued up to the roof, where it is connected with an air pump 
ventilator which creates a powerful upward current and effectually 
prevents down draught. Fig 4 represents the application of the 
arrangement over the lights of a billiard table. This the 
inventors consider of much importance, as it is in billiard rooms 
where this means of carrying off the burnt air is most required, 
and would be found most useful. The ventilating pipe B is 
bent towards and into the mouth of the extracting shaft, so that 
it acts like a hot blast, and materially assists the ventilation, 
double casing with non-conducting packing to prevent 
any chance of fire occurring through the ventilating pipe 
getting over-heated. Fig. 5 illustrates a bracket light, showing 
ventilating pipe led up inside wall to main ventilating shaft. 
It is, perhaps, impossible to get rid of the foul air and products 
of combustion of gas in an easy and very cheap way, but it is 
very necessary they should be removed, and Messrs. Boyle 
accomplish it in an ingenious manner. 


THORP AND TASKER'S PATENT EQUILIBRIUM 
GAS GOVERNOR. 

Tue object of this invention is to ensure the most economical 
use of gas, both as regards light and quantity consumed, and to 
prevent any flaring however the pressure in the mains may vary. 
On reference to engraving it will be seen that there are two 
valves, A and B, on a spindle C, and that the,gas on passing the 


lower valve, A, is moving in an upward direction, while that 
passing the upper valve, B, in a downward direction. It will also 
be seen that the gas passages in the footstep are oblique, the gas 
impinges on the disc, causing it to rotate, thereby keeping the 
dise, D, on which the regulation depends, in equilibrium, and 
delicately sensitive to any increase or decrease of pressure, and so 
opening or closing the valves as required. The sole maker and 
licensee is Mr. Thos. G. Marsh, Bank Meter Works, Oldham. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


To-pay—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, ir ters were busy comparing notes upon the business 
outcome of the quarterly meetings last week. It cannot be 
reported that the result was especially gratifying. The nego- 
tiations opened had not in the majority of instances a buying ring. 
Merchants and consumers were all desirous to secure a position of 
advantage in the event of the market strengthening further on in 
the year, but few only were ready to give out specifications, either 
at once or with guaranteed regularity as the quarter advances. 
Makers were therefore reluctant to quote, and the negotiations 
since the meetings have proved to be scarcely more substantial. 
Indeed, it was the pronounced conviction of leading firms, as well 
in the raw as in the rolled iron trade, that the first week of few 
quarters has, in their experience, resulted in less satisfactory orders 
than the week which ends with the close of Change to-day. 
Consequently, at the meeting in Wolverhampton and in Birming- 
ham alike, advances towards buyers were made by the majority of 
sellers with less shyness than had been noticeable in the last few 
weeks. In most cases in which a specification could be distributed 
or permission to deliver given, purchases could have been made a 
trifle more in buyers’ favour than would have been possible last 
week. At the same time there were instances in which for small 
lots of certain classes of pigs needed for mixtures, more money 
would have been given for iron that could be delivered imme- 
diately. This latter state of things was due to the severe winterly 
weather having impeded, and in some localities wholly closed navi- 
gation upon the canals, while the drifted snow of Tuesday and 
yesterday has made it difficult also to continue the use of some of 
the railway sidings. The activity at the forges and at the pits 
has from these causes been lessened this week. Finished iron- 
works have been partly stopped for want of coal, and pits 
unable to send away the much-needed mineral have been put to 
short work. 

Accumulating stocks of pigs were indicated by the abandonment 
here and there to-day, when buying for consumption seemed likely, 
of the slight increase which some local smelters were asking last 
week. It transpired that in only rare instances would the output, 
in any case, be going into consumption, even if the canals were 

n; while the frost has made smelters’ position somewhat worse. 
‘ew proprietors of mills and forges, or the owners of foundries, 
would yesterday look at such quotations as 42s. 6d. for pigs of 
“common” quality ; and those who knew that last week they 
should have no difficulty in buying at 40s., were seeking to 
satisfy their requirements at a figure within that price, which left 
very little margin in makers’ favour, compared with the business 
doing when “cinder” iron was not difficult to buy at 37s. 6d. per 
ton. But nothing under 40s. would be taken when delivery was 
not prompt. 

-mine iron was quoted up to £3 7s. 6d. for hot blast, but only 
one or two firms asked more than £3 5s. That figure was not, 
however, quoted with the confidence shown last week, and there 
were firms who would have readily accepted £3 2s. 6d., and a few 
others £3 for present delivery. Cold-blast iron was in less supply 
than for several weeks past. A quality produced in the t 
Worcestershire district specially intended to take a deep chill, that 
had accumulated in stock through the lessened demand of the 
chilled roll makers, has just been in demand on Government account 
for the casting of chilled projectiles. The stock has been cleared 
off, and the current output is for a time pledged. Blaenavon cold- 
blast iron was strong at a rise of 10s. perton. As much as £6 5s, was 
confidently asked for that description, which is still in request for use 
in arsenal work as oa as for high-class machine turning 
bars at home. Hematite iron was not to be had under the terms 
implied in the open market quotation of £3 15s, for Barrow grey 


This was a rise of 2s, 6d. nts received 
last to stop all sales, and all negotiations 
at any lower rates. These negotiations, opened on the basis of 
£3 12s, 6d. at the quarterly meeting last Thursday, which it had 
been expected would be closed to-day, fell through. The smelters 
are aware that at that figure no business can be done in this district, 
yet they decline to give way or to encourage the expectation of buyers 
that less money will soon be taken. They aver that such is their ex- 
perience in the steel branch, that buyers must look for steady ad- 
vances rather than reductions. And it is notable that compared with 
the quotations of a twelvemonth ago the figures I have cited are a 
reduction of from £2 5s. to £2 7s. 6d., since at the earlier date no 
less than £6 a ton was asked for the same quality of raw iron 
smelted from red ore. But there is no record of business here at 
such a figure. This week the firmness of vendors has not been 
shaken by the little business done at the quarterly meetings, or by 
the continued refusal of the consumers of forge sorts to buy at 
vendors’ terms. Blaina hematites also were £3 15s.; Tredegar 
sorts were to be bought at £3 12s. 6d. easy. Yet this last quota- 
tion did not secure business. 

Round Oak bars were firm to-day, as yesterday, at the Earl's 
circular prices of £8 2s, 6d. for common qualities. An encouraging 
demand is still experienced for shafting rounds, for artillery plates, 
for smithy bars for export to the Australias and to meet the 
requirements of the West of England markets at home ; but much 
more of this iron might be rolled if the demand called for it. 
‘*Marked” bars of the other leading firms at £7 10s, is not 
rapidly increasing in demand, though the firms report a 
better business doing this week than previously this year. 
Certain firms of this order are once more humouring the 
market by taking orders for unbranded iron at prices appre- 
ciably under their marked bar quotations. Bars of £5 15s. and 
upwards were quite as easy to buy as at any time these three months. 
Small rounds were plentifully offered by two cr three small firms, 
who accepted prices which firms of Hemi standing promptl, 
rejected. Strips were abundant. Occasionally for Saeea! 
ne soap they were obtainable at £5 12s, 6d, but tube strip ranged 
to-day at from £6 down to £5 17s, 6d. and £5 15s. 

The plate trade was dull in Birmingham. Firms who had booked 
orders on account of bridge and roofing requirements were some of 
them complaining that specifications were being withheld because 
of the difficulty of continuing work in the erection yards during 
the inclement weather. Tank plates were in larger output, some 
to be used black and to be ——— upon the completion of the 
rivetting, and some to worked up in a galvanised state. 
Ungalvanised they might have been bought at from £8 down to 
£7 10s. per ton. Consequent upon the quarterly meeting business 
a trifle more is this week being done in boiler plates. 

Sheets varied in price according to the state of makers’ order 
books. Firms who are better off for work now than last week 
asked to-day a further 5s. per ton, making singles £7 15s., doubles 
£8 15s., and latens £10 5s. Consumers would not, however, give 
the money. Those consumers who were galvanisers made known 
that they were selling galvanised corrugated roofing sheets of 
24 w.g., some of them at as low as £13 to £13 10s. for minimum 
ay delivered in Liverpool. Sheets for tray stamping were 

m £12 for medium, up to £12 10s. for best qualities. 

Tin-plates were a little stronger, though the low rates at which 
the Welsh houses are delivering to Liverpool merchants leave the 
firms hereabouts but little chance of making a profit on any but 
best qualities. 

Pottery mine or calcined ore from North Staffordshire is in 
larger demand this week, and it is worth 6d. a ton more at the 
lowest. High class local stone increases in value and demand by 
the steadily advancing rates of the hematite ores. 

Coke sold better to-day, for the blast furnaces are now reduced 
to consume coke almost exclusively, through the suspension in 
the delivery of coal by canal. Most qualities showed a tendency to 
rise alike yesterday and to-day. 

Coal was obtainable at from 6s. 6d. for Cannock forge to 7s. for 
Tipton forge qualities; but an order for 1000 tons would have been 
ion at 6s. for Cannock sorts. Activity in the household branches 
in particular is increased by the colliers’ strike in West Lancashire. 
Furnace coal was offered to-day at from 8s. 6d. to 9s. per ton. 

The ironmasters in this district have now pot irc the scheme 
which they will submit to the ironworkers in lieu of the Employers’ 
Liability Act. It is proposed to embrace alike the manufactured 
and the raw iron trade. An Insurance Fund is to be established 
as a separate branch of the Mill and Forge Wages Board, and it is 
to be under a special board of management. There are to be two 
classes of contributions—first, ironworkers, whose wagesare regulated 
by the sliding scale, are to pay one penny per month as contribu- 
tions to the Wages Board, in addition to the premium for insur- 
ance; and second, persons whose wages are not regulated by the 
sliding scale are to pay only the premium for insurance. It is pro- 
posed to insure against death from accident, or to provide a weekly 
allowance in cases of disablement, and to find medical attendance. 
The scale of payments, it is pro 1, shall be left to the Com- 
mittee of Management to settle, but it is to be a principle of the 
scheme that both masters and men shall pay part of the premiums, 
and that the employers should pay as there contributions to the 
Wages Board a sum equal to that paid by the operatives. A 
representative meeting of the ironworkers is to be held to consider 
the scheme. 

At a mass meeting of ironworkers held at West Bromwich early 
this week to consider the wages question, the men were advised by 
the operative secretary to the Wages Board to do nothing to dis- 
turb the present amicable arrangements existing between them- 
selves and their masters. At the same time Mr. Capper contended 
that the men were not bound to have their wages regulated upon 
the basis of a single class of iron, as was now the case. The men 
decided to ti working under the sliding scale upon the 
understanding that at the end of March an effort should be made 
to obtain a reconstruction of the basis of the scale. 

The operative chainmakers in the Cradley Heath and surround- 
ing districts are again agitating for an advance of wages. 

A meeting of brass-workers, to protest against ‘‘ the continued 
reductions” in prices and wages attempted by Messrs. Smith and 
Chamberlain, Birmingham, was held on Tuesday. It was stated 
that female labour had been introduced into the factory, and that 
the process of manufacturing high-pressure water taps which 
Messrs. Smith and Chamberlain adopted meant a vedestion of 
30 per cent. upon the lowest prices paid in the trade. A price-list 
for making hinges had also been agreed upon by the trade, but 
Messrs. Smith and Chamberlain had—so the speakers urged—been 
underselling the ‘‘list.” It was decided to instruct all brass- 
workers to refrain from making application to the firm for employ- 
ment, and a resolution protesting inst the reducti was 
unanimously 

The operative casters in the employ of Messrs. T. and C. Clarke 
and Co., of the Shakespeare Foundry, Wolverhampton, are upon 
strike inst a proposal of the masters to increase, at a given 
point, the ratio of reduction from their py, hitherto e on 
account of spoilt castings. It is not likely that the men will 
remain out long. 

An order for 1000 revolvers for the use of the Irish constabulary 
has just been executed in Birmingham. Apart from this order 
several thousand revolvers not for constabulary use have been sent 
to Ireland within the past few months. Prices are said to have 
risen 15 per cent. The market price of the unconverted Enfield 
revolver has risen from two or three shillings to 7s. 6d. and 10s. It 
is stated that an order for 450 converted Sniders has just been 
declined by a Birmingham house. 

The chief accident during the gale on Tuesday calling for notice 
here was one at Dudley, where a chimney 136ft. high, at the iron 
founding works of Messrs. Harper, of Wadham’s Pool, Hall- 
street, was blown down. The engine-house, cistern, and shop ing 
were comgeetely wrecked, and damage estimated at between 21 
and £1800 was done. Noone was injured. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Munchester.—The strike in the Lancashire coal trade seems 
now to be drawing towards a close. Inthe Manchester district the men 
are returning to work, and since Wednesday the collieries owned 
by the principal firms have again been getting into operation. The 
pits, of course, have been opened under the Employers’ Liability 
Act, but with regard to the question of wages the advance of about 
ten per cent. asked for by the men is being held in abeyance until 
it is seen what action is taken in the West Lancashire districts, and 
also whether the Manchester colliery proprietors can maintain an 
advance in prices, the masters pointing out to the men that in Decem- 
ber last they had granted an advance of wages equal to about ten 
per cent. which had not yet been followed in other districts 
with which they had to compete, whilst the prices they were now 
obtaining practically only eal them in the same position in 
which they stood previous to the last reduction in wages. In the 
Ashton and Oldham districts the miners have also returned to 
work, but here the masters have conceded the advance in wages 
asked for by the men, and a similar course has been adopted in the 
Skelmersdale district where the pits got to work again at the close 
of last week. In the important West Lancashire districts, how- 
ever, the strike continues, and has resolved itself purely into a 
struggle for an advance of wages, the colliery proprietors having 
pee way on the question of the adoption of the Employers’ 

iability Act. With regard to this question, which primarily has 
been the cause of the almost general stoppage of our at the pits 
throughout the whole of Lancashire, may mention that 
the colliery proprietors distinctly disclaim any intention 
of bringing pressure bear upon the miners in order 
to compel them to contract out of the Act. They urge that 
the proposal for the adoption of a system of mutual insurance 
emanated in fact, in the first place, oo the miners themselves, 
and that the arrangements for carrying out this proposal were 
consequent upon the voluntary agreements wel into by the 
men at many of the collieries. Although the masters still think 
the miners would receive more substantial benefits from the system 
of mutual insurance than through the precarious remedies provided 
" the Act, now that the men, acting under the advice of the 
Trades’ Union Leaders, have insisted upon working only under the 
angen of the Employers’ Liability Act, the colliery proprietors 

ave readily consented to work their pits under these conditions. 
The employers, however, who have previously contributed liberally 
to the funds of the relief societies, and had offered to still further 
increase their contributions, will now have to reconsider their 
position with regard to these societies which have hitherto proved 
of considerable benefit to the mining population, but whose exist- 
ence on a sound basis is more than doubtful without the pecuniary 
assistance of the employers. 

A strike of so extensive a character as that which has been carried 
out through Lancashire could scarcely be ex 1 to be entirely 
free from some exhibitions of violence. Intimidation has been 
resorted to at some of the collieries to compel the men to cease 
work, and one or two collieries have been attacked by the men on 
strike to prevent the filling up out of stocks. But although the 
general cessation of the output of coal throughout Lancashire has 
naturally affected seriously, so far as the extra cost and increased 
difficulty of obtaining supplies are concerned, the important manu- 
facturing industries of the district, and in some cases mills 
and works have been stopped for want of fuel, it is 
remarkable how little actual scarcity of coal has been experienced. 

The strike indeed has demonstrated the important fact that the 
trade throughout the not yet developed into a general 
state of activity, but that there are still in the neighbouring coal- 
fields sufficient surplus supplies of coal to meet the requirements 
of Lancashire consumers almost independently of the enormous 
output of the Lancashire collieries. e temptation of a tempo- 
rary advance in prices, which consumers here have been willing to 
may to secure yn for their present requirements, has drawn 
arge quantities of coal into the district from Yorkshire, Derby- 
shire, Nottinghamshire, and Staffordshire, and the close of the 
strike will, no doubt, leave heavy consignments on the hands of 
some of the speculative dealers. Prices at present are, of course, 
scarcely quotable, as they have varied according to circumstances, 
but in many cases the edvences asked, coupled with the extra cost 
of delivery, have necessitated the payment on the part of con- 
—— of about double the ordinary rates to secure temporary 
supplies, 

i here has been only a very limited amount of business doing in 
the trade of the district during the past week, but prices generally 
are steady, any indication of weakness being chiefly in outside 
brands, where advanced rates have recently been asked. Buyers, 
however, who are mostly well covered for the next two or three 
months, do not show any anxiety to give out further orders, and 
as a rule are only making offers for long forward deliveries on the 
basis of present prices, which makers do not care to entertain. 

Lancashire makers of pig iron have during the week booked a 
fair number of orders over the next three or four months at late 
rates, which for delivery into the Manchester distriet remain at 
46s. 6d. for No. 4 forge, and 47s. 6d. for No. 3 foundry less 24 per 
cent., and at these prices, which are slightly under those now 
quoted for Lincolnshire and Derbyshire brands coming into the 
district, local makers are very firm. 

The finished iron trade generally is only dull, and local manu- 
facturers are still only very moderately employed. In heavy rails 
for shipment, and in hoops and sheets, a on vl has, however, 
been done, but no material advance upon late rates has been 
obtainable. Bars do not meet with much inquiry, and although 
£6 per ton is about the average quotation for delivery into the Man- 
chester district, a few transactions are still reported at slightly 
under this figure. 

Cotton machinists are reported to be not quite so busy as they 
were, but engineers and tool makers seem to be still fairly 


rrow.—The chief event of importance in the North Lancashire 
district this week is the threatened stoppage of supplies of coal from 
the Wigan district, and the consequent advance in prices to the 
extent of from 1s, to 2s. per ton delivered. The activity of the 
iron and steel works throughout the district is maintained, and 
makers, while busily employed in the production of metal to meet 
delivery engagements to home and foreign consumers, are in daily 
receipt of orders and enquiries from all parts of the world Hematite 
pig iron is in request, more especially for the p e of conver- 
sion into Bessemer and other kinds of steel. e steel trade 
itself is, perhaps, in a more active position than it has been 
known to be for some time, and this year promises to be a 
much more active period than any of its predecessors. Engi- 
neers are well supplied with orders, and especially in the marine 
department, and chipbuilders are very busily employed on con- 
tracts which will rantee a continuance of activity for many 
months to come. Indeed, for two years there is reason to believe 
there will be plenty of work in shipbuilding. Finished iron is in 
good demand. Throughout the district there is a general tendency 
in the direction of an improvement in prices. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been a brisk demand for coal from the whole of South 
Yorkshire and from Derbyshire for the Lancashire districts, but 
this, of course, will not be a trade of any prolonged duration. 
Fight train-loads—over 2000 tons to a train—have been sent off 
each day since the strike commenced, and the result is that heavier 
orders are placed with the local coalowners than they see their way 
to execute. The strike which was threatened in the South York- 
shire district has not quite collapsed, as the report went 
the round of the papers the other day. The men do not 


seem very enthusiastic over the matter; but the Miners’ Associa- 
tion at Barnsley seem reluctant to let the affair drop. Fresh reso- 
lutions have been passed calling upon those miners who have not 
given notice to do so at once. o not anticipate, however, that 
there will be any extensive strike in this district. The miners have 
not forgotten the suffering they endured on the last occasion, and 
they know their union is not wealthy enough to maintain them if 
they go out. The coalowners state most positively that they will 
not concede the 10 per cent. advance demanded by the men. They 
declare that the price of coal will not permit of any increase in 
wages, and they add further that the twenty-eight days’ notice 
given by the men is illegal, and cannot be acted upon. 

In addition to the orders for railway material noted last week, 
I find that the Caledonian Railway Company has ordered 1000 
wagons from Mr. 8. J. Claye, of Barrow-in-Furness, and another 
500 wagons are being tendered for on account of the same company. 
The Glasgow and South-Western Railway have ordered 300 pairs 
of axles and wheels from Messrs. Craven Brothers, Darnall Works, 
Darnall, Sheftield, and Messrs. Baker and Burnett, Conisborough. 
The Lancashire and Yorkshire Railway have placed an order for 
580 pairs of wheels and axles from the Leeds Wheel and Axle 
Company, and have invited tenders for 1500 more pairs. 1100 
wagons are at present in course of construction for the North 
British Railway by local and other builders, Heavy traffics must 
be anticipated by these Scotch companies. 

At this season of the year the agricultural machine and imple- 
ment makers give out their contracts for the year, and the greater 
part of the work has come to Sheffield, as in former years.. There 
is a particularly brisk demand for boiler plates on this account. 

I on to note an important change in the building of our war- 
ships. An order has been received by the Atlas and Cyclops Works 
for two-inch composite deck plates for H.M.S. Collingwood. Up to 
this order the deck or skin plates have been made of iron or steel; 
but the Admiralty, after experiments, have discovered certain 
advantages in composite plates for decks, and have resolved to 
apply the same principle to decks as to the sides of war-ships. In 
oblique firing it has been found that shot will almost glance off a 
composite plate, while it would enter or crack an ordi plate of 
iron, and maybe of steel. This information about the ‘“‘new 
departure” of the Admiralty in the adoption of posit 
comes to me from a reliable quarter, and may be accepted as 
authentic. 

The severe frost of the last fortnight has proved a good thing for 
skate makers. Three capital seasons—1877-8, 1879-80, 1880-81— 
have enabled the manufacturers to make up for adverse years when 
frost was rare, and did not last long enough to “‘ move” the accu- 
mulations on their shelves. This season the demand has been 
something extraordinary, and it has not been confined to English- 
made skates, but to the American and other inventions. 

A meeting of the shareholders in the Sheepbridge Coal and Iron 
Company, Limited, was held here on Monday. e resolutions 
referred to in my last—to increase the share capital by £245,000, 
and subdivide £100 stock into £25 shares—were agreed to. Mr. 
H. D. Pochin, of Conway, who presided, stated that the company 
was formed in 1864, with a capital of £500,000. The works at 
Sheepbridge then consisted of four blast furnaces, two acres of 
coal—nearly the whole of which was sub-let to tenants—some 
ironstone mines in different districts, and also a foundry. 
At that time their furnaces were producing less than 
tons of pig iron per week each, or 800 tons per week as 
the maximum production. The coal that could then be drawn 
from the Sheepbridge oe did not exceed 200 tons a-day. 
They had now seven blast furnaces, producing very nearly 
1500 tons of iron per week, and there was another blast furnace 
which could be put into operation at a very early date. In addi- 
tion they have now a forge for producing wrought iron, brick works, 
coke ovens, and other additions which had cost the company 
£232,000. The chairman further explained that the new capital 
was necessary for the vigorous working of the new ironstone field 
and collieries they had “ys At Newstead they proposed to 
double the get of coal, at Langwith to get 1000 tons a day instead 
of 400, and at Glapwell they proposed to spend £50,000 to £60,000. 
With the remainder they proposed to pay off, as far as they could, 
the debentures of the company. e meeting was a very 
unanimous one, and the proposals of the directors appeared to be 
generally satisfactory to the shareholders. With a return of good 
times there is no reason why Sheepbridge should not be as profit- 
able a concern as it was a few years ago. 

At the Canal Steel Casting Works, Blast Lane, since October 
last, Messrs. Hansell and Co. have effected considerable alterations, 
and erected several improved steel furnaces and foundries for the 
manufacture solely of genuine crucible cast steel castings for machi- 
nery and mining purposes. For these the firm claim special excel- 
lence for soundness, with toughness. These works have been partly 
used for this trade for some time back, but are now entirely devoted 
to their ‘‘ special” steel casting business. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at Middlesbrough iron market was, on Tuesday, 
quite up tothe average, but the amount of business actually done 
was very small indeed. The severity of the weather has been 
telling a tale, in the way of stopping ption and distribu- 
tion. Owing to the closing, by ice, of the North of Europe sea 
ports, and of the Forth of Clyde canal, shipments, foreign and 
coastwise, have fallen off considerably. The result is an increased 
accumulation of stocks, especially of those belonging to smelters, 
and a tendency towards weaker prices. Warrant purchasers have 
also become scarce for the moment, for all such expect, by waiting, 
to do better from their point of view. The —— and manu- 
factured ironworks have been seriously impeded by the frost. At 
the former it has been almost impossible to proceed with outdoor 
work. Men cannot safely handle iron when the thermometer 
stands at zero or thereabouts, It takes the skin off the hands just 
as excessive heat would, and, indeed, the effect is described by the 
artisans as ‘‘scalding.” At the rolling mills there have been two 
difficulties, viz., firstly, the usual one of burst, or stopped up, 
water pipes; and, secondly, the scarcity of coal. e latter 
arises from the lessened quantity brought to bank at the pits, and 
from extra difficulty in working the railway traffic. Engines 
eoming from the collieries have all been bringing lessened tram- 
loads, and a temporary scarcity at the points of consumption is 
the natural result. The effect of these impediments upon the pig 
iron market has been to flatten it, because the blast furnaces con- 
tinue unerringly to turn out their daily quantities whatever may be 
thepositionofconsumers. Thesamecauses have, doubtless, been pro- 
ducing thesame effects at Glasgow, and the consequent flatness of that 
market has not — its Middlesbrough rival. No. 3 foundry 
iron may be said to be 40s. 9d. for prompt delivery and 42s. over 
the first three months. Still more is asked for the second quarter. 
In fact, in the present state of mind of most producers, every 
additional month of postponement is worth some addition to the 
selling price. Connal’s Middlesbrough stores now contain 132,434 
tons, or 1690 tons more than a week since, At Glasgow their 
stock is 507,854 tons, and is said to be increasing by 900 tons daily. 

In finished iron the market is quiet and steady. The price of 

lates varies from £6 15s. at works for eo iron in 

ots to £7 per ton at works for smaller lots or less favourable 
specifications. Few sales are, however, being made, though there 
is not a little inquiry. Producers and consumers have, to a great 
extent, both pleted their arrang ts for the first and second 
uarters, and they cannot agree about price for the second and 
third quarters. Angle iron is £5 17s. 6d. to £6 at works, and bar 
iron Fa 15s. to £5 17s. 6d. Mr. Walterhouse’s returns for the 
sliding scale will be issued shortly, and it is expected by those who 
are most intimately acquainted with the trade that they will result 
in a reduction of wages, though not toagreatextent, There seems 


to be little doubt that the average value of the contracts of last 
=e was less than of those of the preceding quarter. The 
eveland Ironmasters’ Association has elected Mr. William 
Hanson, of the firm of B. Samuelson and Co., president for the 
current year. Mr. Hanson is well fitted for such a post, and his 

appointment has given general satisfaction. 
otwithstanding the extraordinarily prosperous state of the 
North-Eastern Railway, the directors have so far refused to listen 
to the petition of the Middlesbrough Town Council and the Middles- 
brough Chamber of © ce, to remit or defer the proposed 
increase of rates on mineral traffic. It has now been determined 
to send a deputation of ironmasters and mineowners to wait upon 
them, and to induce them if possible to modify their decision. 
Meanwhile the extraordinary success of the Hull and Barnsley 
roject, and the irritation which exists against the North-Eastern 
Cee on the above and other ts, is ing a feeling 
to arise in favour of inviting the Midland Railway Company to 
extend its lines into the Cleveland district, as it is said this 
might easily be done; and there seems every reason to believe it 
will be attempted unless the North-Eastern Company show a more 
conciliatory spirit, and are a little less exorbitant in their idea of 

profits. 

The miners at Brotton, in Cleveland, are eg hemp very best 
eir employers no 


— of that mine. The matter was referred to the final . 
ecis 


ion of Mr. G. B. Foster, a well-known mining engineer at 
Newcastle-on-Tyne. After hearing all the arguments on 
both sides, Mr. Foster gave his decision a few days since. This 
does not appear to have pleased the men, who at once struck work. 
Meetings have been held, and their representatives, Messrs. Toyne 
and Dunn, have done their utmost to point out the injustice and 
folly of the position they are adopting. All was, however, of no 
avail. After listening quietly to the speeches of their officers, they 
decided, by 166 to 35, to continue the strike: The disposition so 
frequently shown by English workmen to break away from con- 
tracts into which they have voluntarily entered is a sad and a 
serious thing. In the above, and similar cases, they practically 
constitute themselves into a court of appeal to review the decisions 
of the referce, notwithstanding that they are parties to the dispute. 
They not only do this, but they straightway put their own sentence. 
in their own favour, into execution. Such proceedings are so absurd 
that they would not be intelligible on any other ground than the 
sine imperfect civilisation of the perpetrators. Inexhibiting 
themselves in this light to the world, they are injuring themselves 
in more ways than one. They are not only losing their wages and 
crippling their pay-masters, but they are helping amazingly their 
political ant ists. When the approaching attempt at extend- 
ing household franchise to the counties is really e, there wi 
not be wanting those who point to Brotton, and say with much 
force, ‘“‘ Are such men as these worthy of the franchise? ” 

The ‘‘ Hunning” telephone has been for some time on trial in 
Middlesbrough. It was laid down about ten months since between 
the offices of Messrs. Stevenson, Jaques, and Co., and their 
furnaces at North Acklam, which are one mile, and their mines 
at Boosbeck, which are fourteen miles distant. So satisfactory 
has been the result that it has now been decided to extend the 
wires to the inmost recesses of the mines. The Gower-Bell tele- 
phone, the one adopted by the Government postal department, has 
also been exhibi at Redcar. There is no question as to the 
efficiency of either of the above for use within certain limits of 
distance. The disadvantage is likely to be the absence of any 
record of messages ing, and therefore the greater need to have 
only attendants who are abaialy trustworthy. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has again fluctuated this week, and it 
still continues to feel the burden of the large and constantly 
increasing stocks. There is undoubtedly a strong feeling, however, 
among speculators that the prospects of the trade are such as to 
justify investments in warrants at present prices. Large trans- 
ferences of warrants have accordingly taken place, and it is reported 
that the bankers do not hesitate to accept warrants just now as 
very reputable securities. Since last report close upon 4000 tons 
of pig iron have been added to the stock in Messrs. Connal and 
Co.’s stores, which now contain upwards of 508,000 tons. There 
are 123 furnaces in blast, as against 104 at the same date last year, 
the production thus being much larger, while the exports are not 
so good as in January, 1880. The last return of the pig-iron shi 
ments shows them a little better than in the preceding week, 
although they are yet below the mark. The arri from Middles- 
brough having been interfered with by the freezing of the Forth and 
Clyde Canal, are smaller than they were last week, and show a 
total decrease since Christmas of about 8000 tons. Some merchants 
report a rather improved inquiry for pig iron from the Continent, 
where prices are higher ; but the trade with the United States just 
now is small, and comparatively unremunerative. 

Business was done in the warrant market on Friday forenoon at 
from 538s. 5d. to 53s. 6d. cash and 53s. 7d. to 53s. 8d. one month ; 
the afternoon quotations being 53s. 6d. cash and from 53s. 74d. to 
53s. 8d. one month. The market was flat on Monday, with quota- 
tions down to 52s. 6d. cash and 52s. 8d. one month. Tuesday's 
business was from 52s. 5d. cash and 52s. 7d. one month to 52s. 11d. 
cash and 53s. one month. The market was flat on Wednesday, 
and to-day—Thursday—it was marked by a quiet feeling, with 
business from 53s. 1d. cash to 52s. 24d. one month, and 52s. 11d. 
cash to 53s. 1d. one month. 


The quotations for makers’ iron are rather firmer. There has 
been a good demand for No. 3 errie, free on board at 
Glasgow, No. 1, is quoted by merchants at 63s.; No. 3, 54s.; Colt- 
ness, 63s. 6d. and .; Langloan, 63s. and 54s.; Summerlee, 63s. 
and 54s.; Calder, 62s. 6d. and 54s. 6d.; Carnbrve, 59s. and 54s.; 
Clyde, 54s. 6d. and 52s.; Monkland, 54s. and 52s.; Quarter, do. do.; 
Govan at Broomielaw, 54s. and 52s.; Shotts at Leith, 63s. 6d. and 
55s.; Carron at Grangemouth, No. 1, 55s. 6d.; ditto, specially 
selected, 57s.; No. 3, 53s. 6d; Kinniel at Bo’ness, 54s, 6d. and 
51s. 6d.; Glen; ock at Ardrossan, 59s. and 54s, 6d.; Eglinton, 
54s. and 51s.; Dalmellington, 54s. and 51s. 

The malleable works are well-employed and the steel works are 
likewise busy, but there is no change in the values of manufactured 
iron and steel. 

At present there is a large trade in coals, but it is not very remu- 
nerative owing to the excessive competition, and the heavy output 
expenses necessitated by too many pits being in operation. e 
domestic inquiry has been good and the shipments are increasing. 
A large quantity of coals is consumed at the ironworks, but the 
inquiry for steam coals is not quite so brisk. The shipping trade 
in coals at some of the eastern ports has been rather backward 
whilst in the west it is sr good. 

Ata conference of miners’ delegates in Glasgow on Monday— 
Mr. Gillespie, of Stirling and Linlithgow, presiding—it was 
reported that in the districts represented, the colliers were, as a 

e, getting steady employment. The conference adopted a 
resolution a advising the men not to to contract 
themselves out of the Employers’ Liability Act, and also counselled 
the miners to press their employers for an immediate advance of 
r day. 

e 


Mining Institute of Scotland met at Hamilton a fewdays ago _ 


under the presiden 


of Mr. Ralph Moore, inspector of miiies, 
when discussions 


place on a paper by Mr. J. T, Robson, 


resource but coercion. A dispute arose some time since as to ; 
tonnage rate at which they were to be paid for working iron- 
stone. The general rate of the district varies by a sliding scale 
mutually adopted about twelve months since. At the last adjust- 
ment there was a slight reduction, which the Brotton men resisted 
on the ground of the special difficulty of working certain 
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assistant Accidents by Falls from 
Roof and Sides 


South Staffordshire thick coal. Mr. J. S. Dixon, 
mining engineer, subsequently contributed a paper 
on a system of screening coal, and the president 
called attention to oy waste of labour inc 


= ond present mode of trimming the tops of 


The shipbuilding trade of the continues 
active, and fresh contracts are received. 
Among the latest booked are they tained by 
Messrs. Scott and Co., of Cartsdyke, Greenock, 
for several vessels to different parties, aggregating 
rts of der fi G 

e exports of gunpowder from 

a the past year amounted to 1,434,000 = 
val at £30,150, of which 395,000 Ib. went to 
Melbourne, 310,000 Ib. to Sydney, 70,000 Ib. to 
Adelaide, 150,000 Ib. to South ‘America, and 
50,000 Ib. to Singapore. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

TRADE is stopped this week. On Tuesday 
evening most of the trains were discontinued, the 
Brecon train failed to start for its destination ; 
Swansea and Neath traffic was almost closed, and 
a greater part of the London and North-Western. 
The same evening the Cyfarthfa colliers were 
unable to leave the pits for home until near 
8 p.m., and casey only by a passenger train on the 
Taff Vale lin The same condition of things 
prevails ove the country, so that the weekly 
totals will be seriously lessened. All vessels 
weather bound. 

Last week there was one of the biggest totals 
known at Cardiff, 103,000 tons alone were cleared 
for foreign destinations, leaving out bunker coal 
and coastwise which would have made up another 
30,000 tons. Onone day, Friday last, the Cardiff 
Customs’-house entry was 30,000 tons, one of the 
largest one day’s totals known. Similar briskness 
in proportion marked the coal trade at Ne 
and Swansea. The French trade is in a h salthy 
state, and large demands are coming in from the 
East Indies, Brazils, and River Plate. Prices 
very firm. 

The iron, steel, and other branches of trade are 
in a good brisk condition. Prices are firm and 
are decidedly looking up. 

I have just heard that an American buyer who 

speculated largely at the last ‘‘ boom,” has notified 
to his agents in Wales = he is on his way again 
to this country, and I pen to know that large 
have taken place on the 
——. of his coming. "Hematite pig has been 
aa ly at £3 7s. 6d. f.0.b., and good orders 
are in hand. Pig is at present in free demand, 
but some works are better placed than others, the 
old-fashioned iron pig containing too much 
phosphorus for tin-plate operations, raising blisters, 
for instance, on the plate. Within a fraction, 
5000 tons of iron and steel left the Welsh ports 
last week. 
ible extensions at Dowlais, pos- 
e scale. The great sinking at 
og still continues unsatisfactory. The in- 

tention seems to be to plod on until some good 
suspended on the rphilly, Newport, an 
Rhondda line, also on the Clydach. A petition 
has been lodged agairst the junction of the Taff, 
Midland, and London and North-Western. This 
is in connection with the Rhondda. The Swansea 
railway movement in connection with this famous 
coal district is going on hopefully. 

I had an interview with the secretary of the 
Miners’ Permanent Fund a day or two ago, and 
was glad to learn that it is oy aagges A but hope- 
fully establiched. Lord Bute has paid his first 
contribution to the society, and ot = sums are 
coming in from employers and 
Nor is this all, four workmen are y reci- 
pients of weekly payments from the society. Its 
thorough establishment is only a question of time. 
That it is imperatively needed I have fullest 
evidence to show. More than a thousand 
accidents happened in Welsh collieries in 1879, 
and this in spite of enactment and personal care. 

One of the largest managers in the Rhondda dis- 
trict describing the appliances at work, and the vast 
amount of gas which has to be contended with, 
says we cannot expect to patel accidents, or to 
escape these disastrous explosions. The only 
thing we can do, with our best efforts, is to keep 
them at a minimum. 

The employers are now vigorously yet d 
all reckless colliers. ‘0 cases occurred t 
week, one at Pentre, the other at one of = 
Powells Duffryn collieries at Mountain Ash—men 
found with pipes and matches in their F says 
sion. In all cases fines were inflicted. ere is 
to be no screening from just punishment in 
future. Since employers are to be liable for 
accidents due to any —— shortcomings on their 
part, they will see that the shortcomings of the 
men shall be minutely watched. 

As my despatch is leaving, I hear of great 
damage xt the Ni Welsh ports—steamers and sailing 
ships blown ashore, and the loss already in the 
case of Cardiff shipping has been estimated at 
many thousands of pounds ster! 

The patent fuel trade is well maintained, and 
over 3000 tons left Cardiff last week. In answer 
to inquiries, there are several leading works at 
Cardiff or in the neighbourhood. One of the 
principal is the ‘‘Crown.” This week the com- 
pany was fined for ‘‘ smoke nuisance.” 

Rails, steel, are firm at £67s. 6d. to £6 12s. 6d.; 
bars, £5 to £5 5s. Good orders on Indian account 
booked at these figures. 

Warning” has again been issued to the 
iers, suggesting extreme care on account o 
barometrical depressions. 


SovuTH KENSINGTON Museum.—Visitors during 
the week ending Jan. 15th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 11, 83 ; mercantile marine, 
building nvaterials, and other collections, 3734. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1687; 
mercantile marine, building materials, and other 
Total, 17,291. Average of 
—s eek in former years, 16, 
the opening of the Museum, 19, 649, 961, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners a 
Patents, 


*,* It has come to our notice that some applicants of the 


4134, SiaNatuina Apparatus, E. Guende, Cavaillon, 
France.—12th October, 1880. 

4242. Reovatina APPARATUS, W. R. Lake, 
London.—A communication from 
Wilder, Brooklyn, U.S.—18th October, 1880. 

4546, SwitcHes, &c., of Ramways, C. W. Hartley, 
November, 1880. 


Patent-opiice Sales Department, for Patent Specisicati 
hare caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office oficials by 
giving the number of the page of Tue ENGINEER at 
which the Specincation they xt is referred to, instead 
of giving the proper number of the Specijication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specification, 


for Letters Patent. 

*.* When patents have been “communicated” the 
“pame an address of the communicating party are 
printed ics. 

11th January, 1881. 

W. P. Thompson.—{J. G. McAuley, 

nver 

122. Batioons, T. Martin, Guildford. 


123. Fastentnc Hanpves, F. Ryland, West Bromwich. 
124. Ratsina, &c., APPARATUS, H. Meinecke, Breslaw. 


125. Gas Enorves, H. J. Haddan.—(H. Nix and €. 0. | 


Helbig, Lindenau- 

126. Evevet Tare, W. jun., Ipswich. 

= ING SuvTrERs, Stones, T. Kirby, and E. 

198, Fasrextxos, W. H. Chase, London. 

129. Gatvanic Batreriss, J. Jo Faure, 
Paris.) 

130. Par, W. Martin, Manchester. 

131. Vatves, J. N. Rowe, Tuebrook. 

132. Harsours, &c., 8. Lake & T. W. Taylor, London. 
133. Catssons, &c., 8. Lake and T. W. Taylor, London. 
12th January, 1881. 

134. Toots, &c., J. M. Bibbins, London 

135. Srone- “BREAKING Macuryes, W. Taylor, Leicester. 
136. Pavixe, W. Page, London. 

137. WrrHprawine, &c., Pivas, J. Reffit and W. Irwin, 


138. TReEaTING TEXTILE Materiats, H. J. Haddan.— 
(S. Godchaux, Luxemburg.) 
189, Revrevine Strats, C. Sunderland. 
140. Preservine Supstances, T. F. Wilkins, London. 
141. Ki1ys, J. Briggs, Clitheroe. 
142. Treatinc Seaweeps, E. C. C. Stanford, Glasgow. 
143. Picks, Axes, &c., T. Brown, Sheffield. 
144. WATERPROOF, &e., Fasrics, W. Lake.—{D. M. 
Lamb, New York, U.8) 
145, Covertnc WaTER-CLOsET Seats, W. R. Lake.—(M. 
Bounefond, Paris.) 
HEatina FEED-W ATER, R. Cundall, Thornton. 
7. Securtnc Apparatus, J. Betjeman, London. 
. VENETIAN Biinps, J. Friborg, London. 
. Rowxocks, 8S. S. Hazeland, Cornwall. 


. PROPELLING Apparatvs, R. C. Nicholl, Streatham. | 


2. Evecrric Batrrrigs, J. A. Lund, London. 
3. Lamps, A. Muirhead and J. Hopkinson, London. 

and STEEL, J. A. Huggett, London, 

. Toors, Whitehouse, Bridgtown. 

5. Fornaces, J. H. Johnson.—(M. Perret, Paris.) 
157. J. Young, jun., Kelly. 
158. Ornaments, &c., L. A. Groth, London. 

13th Jenuary, 1881. 
159. Cueckine, &c., APPARATUS, 8S. Fynn, London. 
160. Carriaces, R. B. Butcher, Frome. 
161. Recutatine Tenston of Fasrics,W. Birch, Salford. 
162. VENTILATING APPARATUS, T. Rowan, R yde. 
163. Boats, H. E. Newton.—(N. Barney, Ps es Point.) | 
164. GLazinc Roors, J. Mellowes, Sheffield. 
164. Carpet Cizaninc Macutixes, J. H. Johnson.— 

(W. McArthur, Philadelphia, U.S.) 

166. Stoppers for J. Wilkinson, Swinton. 

167. Packxrne, C. A. Maynard.—(F. Walton, Lyons.) 

168. H. J. Haddan, 

169. &c., Woon, G. Ric Manchester. 

170. Rocyp Bars, W. H. Brown, Sheffield. 

171. Fornace Bars, C. Whitfield, Newcastle-on-Tyne. 

172. Dryixc Ciotu, W. L. Wise.—(J. Varinet, Paris.) 

173. Warerproor, &c., Mareriats, W. R. Lake.—(D. 
M. Lamb, New York, U.S. 

174. J. Briggs, 

175. Heatine R. Jackso nm, Leeds. 

176. Hanp Stamps, G. K. Cooke | E. Hurles.—(£. 

Gumbs, New York, U. sy 

14th January, 1881. 
177. Mortve-power, J. Imray, London 
178. Sirrinc Apparatus, C. Pieper. Nagel and R. 

Kaemp, Hamburg.) 

179. Foop, &c., E. —— and J. Kershaw, London. 
180. Gas ENGINES, W. Foulis, Glasgow. 

181. Husxrne Rice, J. H. C. Martin, Walthamstow. 
182. METALLIC ComPocnps, H. Hutchinson, Dulwich. 
183. Fastenrnc Doors, A. Rossand Palmer, Larne. 
184. CarponaTE of Potassium, E. P. Alexander.—{C. 

R. Engel, Paris.) 

185. Furnaces, G. Love, ge 
186. Woop Screws, A. 
Antonio, U.S.) 


146, 
147 
148. 
149. 
150, 
151. Microscopes, F. H. Wenham, London. 
152. 
153. 
154. 
155. 
156. 


(J. McLeod, New York, U.S. 

"Macuines, J. C. Mewburn.{B. Antoine, 

rance. 

189. Taps or Vatves, J. K. 

190. TREATING —(4. M. 
Mo:rbray, North Adams, 

191. Looms, J. Northrop, Shed. 

192, Sprxnine, &c., Cotton, J. Mounsey, Bolton 

193. VARIABLE SPEED, &e., Ww. Mather. — (Shaeffer, 
Lalunce, and Lutterbach. 

194. Cakes, &c., W. R. Lake.—(J. H. Mitchell, Phila- 
delphia, U.S.) 

195. CLose Stoves, H. Doulton & W. P. Rix, London. 

196. Five Tuses, J. A. & J. Hopkinson, Huddersfield. 

197. TrReatInG SACCHARINE W.R. Lake.—{4@. 
B. Boomer, New York, U.S. 


15th 1880. 
198. &c., Macuines, E. G. C. Bomford, 
Flad and H. J. H. Ki 


, Newmarket. 
199. STEERING Gear, J. -s bourn, Brixton, and G, 
Fossick, Stockton-on-Tees, 
200. Evecrricity, J. Imray.{G@. E. Cabanellas, Paris.) 
201. Mituis, H.J. Haddan.—({B. Towya, France.) 
Ay H. A. Bonneville.—(F. Brown, New 
or 
203. Stor Vatves, J. Dewrance & G. H. Wall, London. 
204. Brake Gear, B. Lefebure, South Lambeth. 
205. CoxpEnstna, &c., Arranazvs, T. Rayner, London. 
206. Furnaces, E. lewer. 
207. Steam Enaines, &c., T. Glasgow. 
208. TexTrLe Fasrics, R.W. Morrell, Bradford, and J. 
Shaw, Wakefield. 
209. CANDLES, &c., E. G. Brewer.—{F. M. Joly, Paris.) 
210. Beps or Cov CHES, G. , Salford. 
211. Sizinc, &c., Worsrep, C. Anderson, Leeds. 
lith January, 1881. 
212. Revo.vine Fats, J. Waterhouse, Bolton. 
213. Bossixs, H. Boden and 8. Whitehurst, Derby. 
214, Furnaces, H. Tooth & A. Wilson, Middles! 
215. Borra, &c., B. Sutcliffe, Halifax. 
216. Encines, J F. Dyson, Stainland. 
217. SEPARATING CINDERS & Asues, T. Williams, 
248. Exvecrric J. E. H. Gordon, Dorki 
219. Diccine Lanp, W. E, E. Crossby, Chelmsfo. 


Grants and Dates of “of Provisional Protec- 
tion for Six Months. 
3514. Cytinpers, &c., W. Pa: Masbro-road, Brook- 
green, London, and A. ilson, Wandsworth-road, 
don.—30th August, 1880. 


Hoipixe Fiicut Featuers, M. Arnold, Whi 
thorns, Acton.—A from P. Voitelller, 
Mantes, France,—dth Octeber, 1880, 


C. Jerome, Chicago.) | 


Eekford, San | 
187. and Ricoine &c., A. M. Clark.— | 


4722. Bricks, F. Wizih, Germany. —A communication 
from C, Grinzweig and P. Hartmann, Germany.— 
16th November, 1880. 

4784, ALIMENTARY Materia, J. McWilliam, Mansion 
House-chambers, London.—A communication from 
A. W. Armstrong, New York.—19th November, 1830. 

5071. LigHT-PRESERVING CoMmPosITION, N. Chevalier, 
Hyde Park, London.—6th December, 1880. 

5082. VELOCIPEDES, A. Kirby, Harpur-place, Bedford. 
December, 1880. 


builc , London.—A communication from L. P. 
iée, November, 1880. 

4808, Crosinc Apparatus, W. von Nawrocki, Berlin, 
—A communication from G. T, Fischer, Stuttgart. 
—20th November, 1880. 

4824. Sauces, &c., Henderson, Birkenhead.—22nd 
November, 1880. 

4886, Dynamo-gLecrric Macuines, J, Hopkinson, 
Westminster-chambers, and A, Muirhead, cy: 
street, Westminster.— 34th 1880, 

4898. Castino Merats, L. A. 

ment, London. Tellander, 
Stockholm.—25th November, 1880. 

5016. Waxep Tareaps, J. C. Mewburn, Fleet-street, 
London, communication from E. Guillemand, 
La Madeleine, France.—2nd December, 1880. 

5056. Treatixe Varicosr Verns, J. R. A. Douglas 


5087. SeparRatina Apparatus, G. Wilson, Parli t- 
street, Westminster.—7th December, 1830. 

5253. Gun Carriages, Glaser, Berlin.—A commu- 
nication from O. _— > Russia.—15th December, 1880. 

5255. Sprynine, &c., J. B. Farrar, Halifax, and 
W. Lumb, Mytholmroyd. bth December, 1880 

5257. Burners, &c., J. L. Corbett, Glasgow. 15th 
December, 1880. 

5259. Currers or Toous, C. G. Elrick, Aberdeen.— 
15th December, 1880. 

5261. Preparinxe Corton, &c., for Spixnine, R. South- 
worth, Bolton.—1l5th December, 1880. 

5263. Cotourntne Matters, J. H. Johnson, Lincoln’s- 
inn-fields, London.— A communication from A. 
Baeyer, Munich University. —15th December 1880, 

5265. SHearuinc Busks,W. R. Lake, Southamp- 
ton-buildings, London.—A communication from } 
H. Fouillet-Chevance, Paris,-—15th 1880. 

5267. Fasreninas for Neckties, &c., E. de Pass, Fleet- 
street, London.—A commuication ao 8. Hayem, 
Boulevs ard St. Denis, Paris.—15th December, 1880. 

5269. Locomotive Enarxes, J. R. Wigham, Capel- | 
street, Dublin.—15th December, 1880. 

5271. Reaisterine Apraratus, W. R. Lake, Southam: 
ton-buildings, London.—A communication from 
M. Vieillemard, Paris.—15th December, 1880. 


16th December, 1880. 
5277. Cuurns, E. AhIborn, Hildesheim, Germany.— 
16th December, 1880. 

5279. Dryino, &c., Yarn or THReEap, T. P. Miller, 
Cambuslang Dye Works.—16th December, 1880. 

5281. Workine Trarric, J. 8. Hughes, Portmadoc.— 
16th December, 1880. 

5283. Brocks, W. R. Lake, Southampton- 
buildings, London.— A communication from 
Loud, Everett, U.S.—16th December, 1850. 

5285. TRICYCLES, &c., J. Steele, Birmingham.—16th 
December, 18*0. 

5287. Sutpuatse of Atvmina, B. E. R. Newlands, East 

| Ham.—17th December, 1850. 

5289. Wueet Brake, G. M. F. Molesworth, Northdown 

| Hall, Bideford.—17th December, 1880. 

| 5291. Suurries, J. H. Pickles, Burnley.—1l7th Decem- 

ber, 1850. 

, 5293. Furnaces, &c., E. P.. Alexander, Southampton- 

' buildings, London. —A communication jrom C. Niki- 

| phoroff, Paris.—17th December, 1880. 

| 5295. Wixpow Sasnes, &c., W. Phillips, Leeds.—l7th 
December, 1880. 

5297. Tramways, W. F. Clarke, Lucan, and A. Ward, 
Hawarden.—17th December, 1880. 

5299. Catornic Enotes, M. P. W. Boulton, Tew Park, 
Oxford.—l7th December, 1880. 

5801. Motive-power, E. W. Hughes, the Grove, Cam- 
berwell, London.—17th December, 1880. 

53803, Vextitatinc Apparatus, T. Rowan, Ryde.—17 > 
December, 1880. 

| 5305. Seer Merat, H. R. Minns, Southampton-build- 

London.—l7th December, 1880. 

Rotary, &c., Motion, J. Frearson, Birmingham. 

| rien December, 1880. 

5309. Compounp for DecoraTING Vitreous SURFACES, 
O.Vallette, Paris.—18th December, 1880. 

5311. Cans, &c., W. . Marsden, Wirksworth,—18th 
December, 1880, 

5313. Merauiic Atioys, &c., G. A. Dick, Cannon- 
street, London.—Partly ns communication from C. J. 
A. Dick, Philadelphia, U.S.—18th December, 1830. 

5315. Tacks, &c., E. P. Alexander, Southampton- 
buildings, London.—A communication from W. R. 
Clough, Newark, U.S.—18th December, 1880. 

5317. Tram Rats, &c., C. Dunscombe, Liverpool.— 
18th December, 1880. 

5323. Prorectinc Copper Pires, T. Redwood, Bloo’ 
bury-square, London, and T. F. Blackwell, Soho- 
square, London.—18th December, 1880. 

5925. FEEDING Racks, C. Y. Campbell, Barbreck.—18th 
December, 1880. 

5329. Jacguarp Apparatus, J. Irving, Barnsley.—30th 
December, 1880. 

5331. SHapine, &c., Fert Bats, J. Eaton, Stockport.— 
20th December, 1880. 

5333. Vatves and Snarts, &c., C. R. Stevens, Lewis- 

| am.—20th December, 1880. 

; 5339, FINIsHING SILK Hats, D. M. Easton, Arcola, U.S., 

| —20th December, 1880. 

| 5341. Imitation Leatuer, G. W. von Nawrocki, Ger- 
many.—A communication from E. Fischer, M. E. 
Cohn, and Wollheim, Germany.—20th December, 1880. 

| 5343. Weicurtne MACHINES, &c., W. B. Avery, Bir- 
mingham.—20th December, 1880. 

5347. Encives, 8. Robinson, Westbromwich. —2lst 
December, 1880. 

5349, CasTRaTING InsTRUMENTS, J. Scott, Craigends.— 
Partly a communication from G. L. Matthew, New 
York, U.S.—21lst December, 1+80. 

5351. SURFACE Convensers, I. R. Blumenberg, Chan- 

cery-lane, London.—2lst December, 1880. 

5353. Cases or Tuses, E. M. Dixon, Newton Heath.— 

| lst December, 1880. 

5355. ConvERTER Lixincs, H. Wedekind, Fenchurch- 
street, London.—A communication from H, Bollin- 
ger, Milan.— 21st December, 1880. 

5357. Boxes, &c., P. Lawrence, Farringdon-road, 
London.—21st December, 1880. 

5359. Boots and Snoes, L. F. de Cuignitr and J. N. 
Lang, Hoxton, London.—2lst December, 1880. 

5861. Woop-TuRNiNG Macarng, W. R. Lake, Southam 
ton-buildings, London.—A communication from 
Hanson, Hollis Maine, U.S.—21st December, 1880. 

5365. Basic Fire-Bricks, &c., A. M. Clark, 
lane, London.—A communication from J. B. M. P. 
Closson, Paris. —21st December, 1880. 

5367. Woob-TURNING MACHINERY, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
F. Hanson, Ho ; Maine, U.S.—22nd December, 1880. 

5369. ComBrina MacuInery, A. Smith, Bradford.—22nd 
December, 1880. 

5871. Vatves, Cocks, &c., J. B. Denans, Paris.—22nd 
December, 1880. 

5378. Spapes, &c., J. M. Parsons, Wolverhampton.— 
22nd December, 1880, 

5375. E. Smethurst, Manchester.—22nd Decem- 


ber, 
79. J. F. £E. Ivy Lodge, East 
Acton.—22nd December, 1 

5381. W. Morgan- Southampton-build- 
ings, London. —A communication from E. and B. 
Holmes, Buffalo, U.8.—22nd December, 1880. 

5383. Sups, &c., J.T Tangye, and R. J. 
Cunnack, Heiston. —22nd December, 1 

5385. EXTRACTING Gotp, W. R. Lake, Southampton- 
buildin, London. — A communication from 0. 
Bailey, White Cloud, U.8.—22nd December, 1880. 

5387. Micro-TRANsMITTERS, W. Johnson, Sheffield.— 
22nd December, 1880. 

5389. Exrractinc Apparatus, A. M. Clark, Chancery- 
lane, London.—A communication from B. Odio, New 
York, and F. Perozo, Brooklyn.—22nd December, 1880, 

5391. Creantnea Roaps, &c., F. H. F. Engel, Hamburg. 
—A communication from 0. C. Barc! nn, Ham- 

--—22nd December, 1880. 

4222. Treatino Correr, E. G. Brewer, Chancery-lane, 

Lendon.--A communication —* P. Pesier, Valen- 


ciennes, France.—16th October, 
4804, Gniprnens, A, C, =. Seuthampten- 


December, 1880. 

5006. Sucar, M. de la Vega and L. D'Oliveira, New 
York, U.S8.— 4th December, 1880. 

5096, SUPPORTING Sappies of Bicye rs, J. A. Lam- 
ugh, Birmingham.—7th December, 1880, 

5108, SecurinG Enps of Wire, H. Eyre and E. Heath- 
field, Leadenhall-street, London. —7th Decenber, 1880. 

5238. ConsuMING SMOKE, W. et and T. T. Pearson, 
jun., Bolton.—14th December, 188 

5248, Bats, 8. W. Trimmings, Tufnell Park-road, 
London,—1l4th December, 1880, 

5254. Consrructina Founpations, F. W. Reeves, 
Eardley-crescent, London.—1l5th December, 1880. 

5282. Prerarine Vanivine, &c., G. de Laire, Rue St. 

les, Paris.—16th December, 1880. 

5298. MouLpina Gunpowper, &c., J. James, Princes- 
street, Lambeth.—1l7th Decem/cr, 1880, 

5304. Sewina Macurnes, W. L. ‘Bigelow, Chancery- 
lane, London.—A communication from J. Bigelow, 
Philadelphia. —lith December, 1880. 


5306. Preventixnc Waste of Warer, T. H. Goodson, 


5275. ELecrrio Licutixe, D, G. FitzGerald, Brixton.— | 


Chancery-lane, London.—A communication from H. 
E. T. Goodson, Berlin.—17th December, 1880. 

5312. Heatinc Apparatus, W. P. Thompson, High Hol- 
born, London.—A communication from J. Leiterr, 
Vienna.—18th December, 1880. 

5314. Reeunatinc Apparatus, F. E. A. Blische, 
Germany.—18th December, 1880. 

5326. Raris and Cuarrs, W. Brown, Smethwick.—18¢h 


December, 
. Drybrough, 


5328. Skates, T 
December, 1880. 

5330. Stream J. Hum Barrow-in-Fur- 
ness, and D. Joy, Anerley.—20th December, 1880. 

5334. BuRNIsHING Boots, H. eit addan, Strand, Lon- 
don. A communication from B. F. Larrabee, 
Boston, U.S.—20th December, 1880. 

5338, BUNDLING Currs, M. Glover, Leeds.—20th 
December, 1880, 

5340. Apparatus, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from 
G. H. Bliss, Pitsfield, U.S.—20th December, 1880. 

5342. Motive Power Exors es, E. Edwards, Southamp- 
ton-buildings, London.—A communication from GU. 
E. Bohmer, Dresden.—20th December, 1880. 

5344. Moutpine Macuiyes, H. Wren and J. Hopkinson, 
Manchester.—-Partly a communication Trem G. 
Sebold and F. Neff, Germany.—20th December, 1880. 

5346, VENTILATING Rooms, J. Smith, Liverpool.— 21st 
December, 1880. 

5348. Discnarorne Coat, &c., J. H. Johnson, Lincoln's- 
inn-fields, London.—A communication from G- W. 
Wood, Faribault, U.S-—21lst December, 1880. 

5356. FURNITURE, E. de Pass, Fleet-street, London. — 
A communication from A. ge Boulevard St. 
Martin, Paris.—2lst December, 1880 

5858. PRrotectrsc CORROSION, M. "Lyte, Putney. — 
21st December, 1880. 

5360. Propucine Desions, &c., A. Guattari, Chancery- 
lane, London.—2lst December, 1880. 

5362. Recutatine Apparatus, J. D. Churchill, Lang- 
don-road, London.—2lst December, 1880. 

5364. MANG ANIFEROUS IRON, P. M. Justice, Chancery- 
lane, London.—A communication from A. Jaumain, 

sur-Sambre, I —2lst December, 1880. 

5370. DisencaGcine Hook, &e., J, Brown, Water-street, 
Liverpool.—22ad December, is80. 

5376. PADLocks, A. Linley, Great St. Helens, London. 
—A communication from G, Cooper, Buenos Ayres. 
—22nd December, 1880. 

5378. Macuines, C. T. Burgess, Brent- 
wood, Essex.—22nd December, 1880. 

5880. Woop Pv B.C. Blake, Brixton,—22ad 
December, 1880, 

5382. Specracies, G. W. von Nawrocki, Berlin.—A 
communication from P, Goerz, Stuttgart.—22nd 
December, 1880. 

5334. Macnine Guys, W. Gardner, Southampton- 
buildings, London,—22nd December, 

PracticaL Mergeoro.ocy, F. H. F 1, Ham- 

— A communication from W. kerfues, 
Gottinges, —22nd December, 1880. 

5388, Wire FENCINO, J, Shaw, Sheffield. —22nd De- 
cember, 1830 

5390. Urinisinc Unconsumep Gases, R. Streat- 
field-street, London. —22nd December, 1 

5394. BIcaRBoNaTE of Sopa, W. Weldon, Redo Hall, 
Burstow, Surrey.—A communication ‘from A. R. 
Pechiney, France.—23rd December, 1880, 

5396. TreaTinc Ores, &c., J. H. Johnson, Lincoln's- 
inn-fields, London.—A communication from P. G. L. 
G. Designolle, Paris. —28rd December, 1880. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
119, CLoru Tenterinc Macuines, H. H. Lake, South- 

ampton-buildings, London.—A communication from 
G. P. Wood, Johnston, U.8.—10th January, 1881. 
138. TreatiInc TexTILE MATERIALS, H.  Haddan, 
trand, London.—A communication ‘from 8. 
Godchaux, Luxemburg.—12th 
158. ARCHITECTURAL ORNAMENTS, &c-, Groth, 
Finsbury-pavement, London.—12th 1881. 


Patents on the Stomp Duty of 

£50 has been paid. 

141. Metaturc Wixpow A. W. Itter, Shep- 
herd’s-bush.—11 th January, 1878. 

153. Exarves, G. Lowry, Salford. —l2th January, 1878. 

156. &c., ‘ACHINERY, J. Dodd, Oldham.— 
12th January, 1878. 

470. Screw Stock, P. Everitt, Great Kyburgh.—5th 
February, 1878. 

133. Sopa, &c., W. Weldon, Rede Hall, Burstow.—11th 
January, 1878. 

166. WaTerrroor Farrt>s, W. Abbott, Queen Victoria- 
street, London.—14th January, 1878 

289. Stert, &c., 8S. G. Thomas, Queen’s- -road, Batter- 
sea.— 22nd January, 1878. 

315. Macuines, A. Clark, Chancery-lane, 
London.—24th January, 1878, 

317. Giass Tubes, L. Peroni, Hatton-garden, Holborn, 
London.—24th January, 1878, 

181. Curtine the Teern of Fires, W. R. Lake, South- 

London. —15th 1878. 

182. Forno the Teeta of Rasps, W. R. Lake, South- 
ampton-buildings, London. —15th Janua 

173. SUPERHEATING Steam, B. Hunt, 7a 
Lincoln’s-inn, London,—14th January, 1878, 

190. DirrerentTiaAL Gearino, R. R. Gubbins, Wolver- 
hampton, and J. Whitestone and J. 8, W. Allin, 
London,—lith January, 1878. 

297. Stock, W. R. Rowan, Southampton- 
buildings, London.—23rd January, 1878. 

877. Wire Rore Tramways, F, Wirth, 
the-Maine, Germany.—29th January, 18 

171. ARmouR PLates, R, Hadfield, Shofhield, — th 
January, 1878. 

174. TreatTinc Paper, &., A. E, Healey, Willesden 
Junction.—14th January, 1878, 

185. Paper, &c., BLocks and Articies, A. E. Healey, 
Willesden J unction,—15th January, 1878. 

227. Reeps, H. Smith, Brixton. -17th January, 1878. 

213, Foreine Nvts, Seett, Manehester.—17th 
January, 1878, 
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296, Southampton-buildi; Lon- | 2488, 6d.; 2489, 2d.; 2492, 2d.; 2493, 6d.; 2496, 2d.; the vertical which are mounted u 
Patents on which the Stamp Duty of | Suan, C. D, Abel, ngs, 6d.; , 2d.; B, po 
on,--Com, from N. Rillieux.—17th December, 1880, 2497, 4d.; 2499, 6d.; 2523, 6d.; 2563, 6d.: 2589, 
£100 has been paid. 5299, Catoric Exarxes, M. P. W. Boulton, Tew Pari, | 2630; Gd.; 2937, Gd.: 4130, 4920, 4d.; 4345, 4d. the engine tase Pate 

163. Cuarcinc Rerorts, W. Foulis, Glasgow.—12th | “Oxford.—17th December, 1880. 

January, 1874. 6318. Heet Parine Macuryg, Cutlau, Cardiff.—18th | Specifications will be forwarded by t from 1729) 
202. Foatixe Docks, &e., J. L. Clark & J. Standfield, |" December, 1880. the Patent-oflice on receipt of the amount of price and boyd 

Victoria-street, London. —15th January, 1874, 5861. Woop Turntna Macuine, W. R. Lake, South- Sums exceeding 1s. must be remitted by 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition 4th February, 1881. 
$462. Weroutnc Macuines, T. Poseck and I, Selten, 
Berlin.—26th August, 1880, 
3514. Cyuinpers, &¢., W. Payton, Masbro-road, 
rook-green, London, and A, ilson, Wandsworth- 
road, London,—30th August, 1880. 

5649, Sonrrames, &c., J, Appleby and A. L. Stamps, 
Birmingham,—8th September, 1880, 

3671. Writino Instrument, J. Nadal, Southampton- 
row, London.—10th Se. ptember, 1880, 

8672. Banpaces, J. H. de Bussy, Lordship-lane, Dul- 
wich.—Com. from C, de a .— 10th September, 1880, 

3676. PresstInc APPARATUS, Marsh, yhitechapel, 
and J. Morris, .—10th September, 1880, 

3680, Sucar Canpy, Morgan, Cockspur-street, 
Charing Cross, London,—A zommunication from J. 
Pitman.—10th September, 1880, 

3692. Damask Looms, W. R. Lake, Southampton- 
buildings, London,—A ae from J. L. 
Dohmer,—10th September, 1 

3695, Gas, J. F. Parker, Gravelly: -hill, Birrningham.— 
10th September, 1880. 

3703, Screw Tureaps, G. W. von Nawrocki, Berlin.— 
Com. from W. Erichson.—11th September ‘1380, 

3705. Arr, &., J. C. W. Stanley, Barns- 
dale-road, London. September, 1880. 

8708, Setr-actino CasK-TILTERS, J. and H. J. Brookes, 
and F. Mason, Smethwick.—1l1th September, 1880, 

3709, BorrLes, Neal, Aston.—11th September, 1880. 

3714. Beatine Carpets, 8. Simmons, St. Augustine- 

+ road, Camden-square, London.—11th September, 1880. 

3715. TRICYCLES, $8. Chatwood, Cannon-street, London. 
—l1th September, 1880, 

$716, Sewixc T. Chadwick, T. Sugden, and 
C. Shaw, Oldham, September, i8s0. 

3718. Motive Power Enotes, W. Adair, Liverpool.— 
13th September, 1880. 

3720. Liquip Ee H. J. Haddan, Strand, London. 
—Com. from P. T. y — 13th September, 18£0. 

3734. SIGNALLING, x M. Ritchie, Dundee.—14th Sep- 
tember, ! 

3736. ROLLING Mitts, G. W. von Nawrocki, Berlin.— 
Com. from J. Schmidt.—l4ith 1880. 

3739, Steam Bovers, W. R. Lake, 
ings, London.—A communication from J. Prégardien. 
—l4th September, 1880. 

3752. Turnina Woop, &c., L. Vallet, Liverpool.-—15th 
September, 1880. 

3758. Rotting Stock, J. le Clair and J, de Rees, New- 
port.—ltth Septe mber, 1880, 

3806. Burrons, H. J. Haddan, Strand, London. —Com., 
from N. Fritzner.-—20th September, isso. 

3807. Drivine Bet, &c., 8. A. Dickens, St. Helen’s- 
place, London.—A from QO. Dickins. 
—20th September, 1880. 

3823. BuTTONs, . Cadbury, Birmingham,—21st 
September, 1880. 

Heatixa Apparatus, R. M. Ritchie, Edinburgh. 

22nd September, 1880. 

3387 73. Stock, G. C. Glaser, Berlin.—A commu- 
nication from G, Thomas.— 24th September, 1880. 

3883. Motive Power, W. Prowett, Birmingham. — 25th 
Seplember, 1880, 

380, Brewine Stout, P. L. Manbré, Valenciennes, | 
France.—25th mber 

3080. Motors, P. Jensen, Chancery- Jane, London.— 
Com. from E. J. Hahn.—1lat October, 1880. 

3982. Paver, P. Ambjorn, Boulevard St. Denis, Paris. 
—lst October, 1880. 

4044. STEAM Exc ines, G. F. Corliss, Rue Scribe, Paris. 
~-Com. from G. H. Corliss,—5th October, 1880, 

4657. Dress Stanps, E. Eavestaff, Upper Berkeley- 
street, London.—12th November, 1 

4706. KNITTING 8. Thacker, "Nottingham. — 
15th November, 1880. 

4852, Vatves, &c., W. Bury, New London-street, Mark- 

ne, London,.—23rd Nocember, 18) 
4982, Treatment of Ones, &c., F. M. Lyte, Putney, 
Surrey.—26th November, 1880. 

5093, Screw Proretters, W. Cooke and D, Mylchreest, 
Liverpool.—7th December, 1880. 

5272. Sawine MACHINES, R. Rayner, Liverpool.—16th 
December, 1880. 

Last day Jor fling opposition, 22nd February, 1881 
3728. Looms for Weavixo, 8, D, Rhodes, Huddersficld. 
3th September, 1880, 

35. Locks, W. H. 8 Aubin, Willenhall.—14th Sep- 
tember, 1880. 

37387. Expanpina Borer, &c., Tepes, W. Thorburn, 
Luton.— 14th September, 1830. 

3748. ANNEALING Boxes, C. Onions, Queen-street, 
Wolverhampton.—15th September, 1 

$749. Carpinc Woot, &c., E. Wilkinson, Marsden, 
Huddersfield. —15th 880, 

3750, CaRBoLic AciD, Wisehin, Albion-terrace, 
Manchester,—15th Bipte abe r, 1880, 

3768, Tupe-sTorrer, A. M. Clark, Chancery-lane, Lon- 
don.—Com. from G, Jobet. September, 1880. 

3779. Presses, C. D. Abel, Southampton-buildings, 
London.—Com. from W. Lorenz. —17th September 1830, 

3781. Nats, H. Sharrow, Smethwick, and T. King, 
Birmingham,—17th September, 1880, 

3803. Rartway Switcues, &c., W. R. Lake, 
ton-buildings, London.—A communication from 

8. Williams,—18th 1880, 

sons. Dampino TABLEs, J Clerkenwell, Lon- 
don.—23rd September, 1880 

3004. Cases, T. Birmingham,—- 

27th September, 1 
3909. HEATING Water, W. Standing, Nassau-street, 

Dublin.—27th September, 1880, 

3935. Type-wriTING Macurygs, A. M Clark, 
lane, London.—A communication from A, M. de 
Costa.— 28th September, 1880. 

$936. Suackie, &c., Insuzatons, J. W. Fletcher, 
Stockport.—28th September, 1880, 

3040, VENTILATING Sewers, J. 8., T. A., and E. R. 
Walker, W —20th Se ptember, "1880. 

3009, Taxine in, &e., Capes, J. Taylor, Birkenhead. 
—2nid October, 1880. 

4002. Furnaces of Steam Generators, J, Salter, Man- 
chester.—2nd October, 1880. 

4076. RecuLatina Apparatus, W. H. Thomas, Parlia- 
ment-street, London.—7th October, 1880, 

4186, Roap Locomotives, J. Marshall, Gainsborough, 
—14th October, 1880, 

4242. Recutatina Fiow of Gas, &c., W. R. Lake, 
Southampton-buildings, London.— A communication 
from M. G. Wilder.—18th October, 1880, 

4367, FasteNING TUBULAR Hanp tes, Ryland, West 
Bromwich,—26th October, 1880. 

5020. Serrine Brims of Hats, T, L. Sutton, Stockport. 
—2nd December, 1880, 

5082. VeLocirepes, A. Kirby, Harpur-place, Bedford. 
—6th December, 1880. 

5117. Drepcixe Buckets, R. Hadfield, Bloomsbury, 
London,—8th December, 1880. 

5252. OveRHEAD Sewrne, A. Storer, Vienna.—A com- 
munication from L. =m jun., and J. Boll- 
mann.—I4th December, 1 

5263. CoLouRING MATTERS, ce H. Johnson, Lincoln’s- 
inn-fields, London,—A from 
Baoyer.—15th December, 1880. 

5270. Rotary M. P. Boulton, Tew 
Park, Oxford.—15th December, 1880. 

5279, Drvixc Yary, &c., T. Miller, Cambuslang 
Dye Works, Lanark, —16th December, 1880. 

5283, Snatcu, &c., PULLEY BLocks, W. R. Lake, South- 
ampton-buildings, London, — communication 
from H. Loud.—16th December, 1 

5201, Suutties, J. H. Pickles, ipurnley.—17th Decem- 
ber, 1880, 
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ampton-buildings, London.—A communication from 
F. Hanson.—2lst December, 1880, 
= Woop-rurnino Macurinery, W. R. Lake, South- 
buildings, London,—A communication from 
anson.-—22nd December, 1880. 
6806. Uritisina Unconsumep Gases, R. Paulson, 
Streatfield-street, London. pd December, 1880, 

36. Wire NalILs, H. 
London,—A from J. and 
D. C. Knowlton.—4th January, 1881. 

74. Dumpina Wacons, W. R. Lake, Southampton-build- 
ings, London.--A communication from W. H. Paige. 
—tith January, 1881, 

119. Tewrerina Macuine, H. H. Lake, South- 
n-buildings, London.~-A ion f 


‘ost-office order, made payable at the Post-office, 5, 
to Mr. H. Weader La Lack, her Majesty's 
Patent-office, Sov y-lane, 
London. 


ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


5122. Ovens ror Maxine Coxe, 4. M. Chambers.— 
Dated 15th December, 1879. 6d. 
This consists in the employment of a pipe for the 


Wood,-—10th January, 1881, 


Patents Sealed 
(List oy Letters pong a which passed the Great Seal on 
he 14th January, 1881.) 
2556. NAILs, W. von Nawrocki, Berlin.—23rd 
June, 1880. 
2907. Water Gavoes, J, Ellis, Gun-square, Houns- 
ditch, London. —lith July, 1880. 
2033, TRAPPED Guiiies, C, W. Burge, Marylebone- 
, London.—16th July, 1880. 
2046. Macuines, D. McGlashan, Glas- 
gow.—l7th July, 1860. 
2948. Teapot, &., Hanpies, J. Ridge, Sheffield.— 
17th July, 1880. 
2049. Suips’ WinpLasses, A. Steenberg, C h 
—lith July, 1880. 
2959. Inrusions, R. U. Etzensberger, St. Pancras, 
London,.—l7th July, 1880. 
2071. Mera, Eyeets, &c., W. R. Harris and J. G. 
Cooper, Manchester. 19th July, 1880. 
2981. AERATED WATERS, D. J. Fleetwood, Birmingham. 
—220th July, 1880. 
2990. Sramprno Apparatus, A. Scherb, Vienna.—20th 
July, 1880. 
3059. SAND-PAPERING Woop, &c., M. Benson, South- 
ampton-buildings, London.—24th July, 1880. 
3091. Winpow Sas, &c., Bars, J. D. MacKenzie, 
Glasgow.—-27th July, 1880. 
3144. Pans, &c., W. L. Wise, Whitehall- 
place, London,—30th July, 
3159. Wixnpinc Apparatus, A. M. Clark, Chancery- 
lane, London.—31st July, 1880. 
3253, ATTACHMENTS, W. Clark, Chancery-lane, 
London.— 9th August, 1880. 
$322. Burrers for Rartway Locomotives, &c., D. N. 
Arnold, Solihull. —16th August, 1880. 
8481. Locomotive Enotes, T. Hunt, Manchester.— 
27th Auguat, 1880, 
4001. CoLourinc Matters, J. A. Dixon, West George- 
street, Glasgow.—-8th October, 1880, 
4477. Formine Junctions of Raitways, R. P. Williams, 
liament-street, London.—2nd November, 1880. 
4561, Furnaces, &c., F. J. Cheesbrough, Water-street, 
Liverpool.—6th November, 1880. 
4509. Rartway Venicies, W. R. Lake, Southampton- 
buildings, London. ne Nove mber, 1880. 
4601. Toy Moxey Box, R. Lake, Southampton- 
buildings, London. November, 1880. 
4649. Castes, 8. Baxter, Mansion House- 
buildings, London.—l1th November, 1880. 
4665. Fire-arms, W. R, Lake, Southamp ildings, 
—12th November, 1880. 
| 4753. Dressinc AXLE Arms, J. B. Savage, Southington, 
| ‘US 8.—18th November, 1880. 


List of Letters Patent which passed the Great Seal on the 
18th Janvary, 1881.) 

2490, Curvinc Rartway Bars, L, Richards, Dowlais.— 
on July, 1880. 

2775. ExpLosive Matrer, A. Hellhoff, Mayence.—7th 
Sule, 1880, 

2984. Borers, A, Henderson, Southampton- 
buildings, London.—20th July, 1880. 

2086. Frame Bossrins, H. Southwell, Rochdale.— 
20th July, 1880. 

3003. Bricks, &c., E. J. Shackleton and G. J. Kemp, 
Dartford.—2lst July, 1880. 

3013. Lire-savine, &c., Dress, G, B. Thornton, Edin- 
burgh.—22nd July, 1880. 

3016. Tip-vp and Prive Basixs, &c., C. F. Clark, 
Wolverhampton.—22nd July, 1880. 

3032. Cases or Houpers, C. cheswright, Parkhurst- 
road, London.—23rd 

3067. Doo- “CARTS, &c., and McDowell, Warring- 
ton.—26th July, 

3000. Rotary Enornes, &c., M.G., A. M., and 8. M. 
Imschenetzki, Russia.—27th July, 1880. 

$106. AtracuiInc Door and other Knoss, G. Hookham, 
Birmingham.—238th July, 1880. 

$148. =Macnines, C. Cresswell, Lough- 
borough.—31st July, 1880. 

3169. Brake Apparatus, H. H. Lake, Southampton- 
buildings, London. —2nd August, 1880, 

$458. CLorHes WasHER and WrinxGe_r, W. Clark, Chan- 
cery-lane, London.—26th August, 1880. 

3563. Danpy Ro.tiers, W. Green, Camberwell, Lon- 
don.—2nd September, 1880. 

3620. Srrarner, &c., APPARATUS, F, N. Miller, Sunder- 
land.—6th September, 1880. 

8894. ELEcTRO-MAGNETIC RAILROADs, P. Jensen, Chan- 
cery-lane, London,—25th September, 1880. 

8915. BLackine Brusues, A. M. Clark, Chancery-lane, 
London,.—27th September, 1880. 

8978. Borne, &c., Macuinery, J. A. McKean, Covent- 
garden, London.—lst October, 1880. 

4255. REPAIRING CONVERTERS, &c., 8. G. Thomas, Chel- 
sea, and P. C. Gilchrist, Redcar.—21 st October,"1880. 
4286. Stop-moTion DouBLine Frames, 1. Briggs, jun., 

Wakefield. —2lst October, 1880, 
4395. Gas Sroves, C. A. Brodril\b, Robertson-street, 
Hastings.—27th October, 1880. 
4448. Fire-crates, E, R. Stoke Newington- 
green, London.—30th October, 1880. 

4496. Extrractinc &c., from Ores, W. W. 
Hughes, Bayswater, London. —3rd November, 1880. 
4502. Firesn Groves, &c., I, Livermore, College- -hill, 

Cannon-street, merge November, 1880. 
4514. Dextrine, Suaar, &e., W. F. Nast, Paris.—4th 
November, 1880, 
4536, Trppinc Wacons and Vans, A. G. Margetson and 
W. 8. Hek, Bristol.—5th November, 1880. 
4556. &c., APPARATUS, C. D. Abel, 
ton-buildings, London.—6th November, 1880 
4593. Foc Horns, A. L. Wharton and 8. J. “Dobson, 
Great Grimsby.—9th November, 1880. 
4650. Ancnors, &c., 8. Baxter, Mansion House-build- 
ings, London, —lith November, 1880, 
4670, Sewinc Macutnery, W. H. Dorman, Stafford.— 
12th November, 1880. 
4699. Srraiver, C. Kesseler, Mohren-strasse, 
Berlin.—15th November, 1880. 


List of of Specifications published cursing the 
ding Janusry 15th, 1881. 

5122, 1597, 6d.; 1614, 6d.; 1729, 1780, 
dd.; 1944, 6d.; 1964, 2d.; 2161, 2248, 6d.; 

9280, 6d.; 2318, Gd.; 2319) 
2891, Gd.; 2392, 6d.; 2393, Gd.; 2403, 
2407, 2d.; 2408, 2410, 2d 


3, 6d. 3 6d.; 
2422, 6d.; 2424, 6d.; 2425, 2d.; 
+} 2480, 4d.; 2482, 6d.; 2433, 2d.; 


2443, 4d.; 2446, 4d.; 2447, 2d.5 2448, 
2450, 2d.; 2451, 2d.; 2452, ; 2456, 6d.; 
2458, 6d.; 2460, 2d.; 2462, 6d.; 2463, 2d.; 
464, 4d.; 2466, 6d.; 2467, 2d.; 2468, 6d.; 2470, 2d.; 
2471, 2472, Gd.; 2473, 2474, 6d.; 2476, 
2478, 2d.; 2482, Gd.; 2484, 2d,; 2485, 2d.; 2487, 2d.; 


i of hot air into coke oven, such 
being provided with a regulating inlet valve, and its 
inner end being directed across the oven exactly to the 
centre of exi to the so that a single 
current of heat admitted, and traverses 
the oven in unbroken volume. 
bination with such pipe so arranged, 
pipe through which the coniniion and temperature of 


2 


the oven are ascertained. A isthe body of on beehive 
or domed-shaped oven; B is an opening or doorway 
through which the coke is with rawn; G is a pipe 
surrounding the crown of the oven close to the fire- 
brick lining of the latter. H is the regulating air valve. 
In a line _ an open end of the pipe at I is fixed 
the small pipe L, through which the state of the in- 
terior of t m les at Ecan be observed, or a pyrometer 
can be introduced in order to ascertain the temperature. 


1007. Minis, A Berry.—Dated 19th April, 


This essential] in the of one 
or more twisted or rifled pipes, troughs, or boxes to 
cover the billet or bar from one pair or set of rolls to 
a second pair or set of rolls, and turn the said billet 


(87) 


or bar laterally one-fourth part of a revolution. A A 

is the first of rolls which — the billet to the 

improved Pe, box, or trough D, and B B is the second 

pair of rolls to whica the billet is delivered by the 

pipe D. 

1614. Derectinc VARIATIONS OF PRESSURE AND TEM- 
&e, G. Pritchett.—Dated 20th April, 
1 6d. 


This ists in so b and fixing tubes and 
bulbs of glass, metal, or "ae - suitable materials, that 
when mercury, spirit, gases, fluids, or other com- 
pounds are inserted into or connected with the same, 
a variations in the weight or density of the atmo- 

ere will so effect the said rument3, and their 
per that they will indicate such variations, 


automatically or otherwise, for barometrical, ther- 
mometrical, and laboratory purposes, and other 
observations. Indexes or , or both, are attached to 
the said instruments, and are actuated by the motion, 
alteration of balance, or changes of position oj the in- 
str , and by magnetic or electric currents. 
1780. APPARATUS FOR THE REMOVAL OF EARTH IN 
Getrinc IRonsTonE, Ores, &c., H. Rider.—Dated 
30th April, 1880, 6d. 

A rope is strained across the space over which 
earth is to be transported by means of the anchor C, 
to which one end is attached, and near to which is a 
trestle D to raise the ro to a convenient height. E 
is a post at the other end of the space to be traversed, 


carrying a slide H, to which the other end of rope Bis 
made — and capable of being moved vertically on 
the post E. A tub receives the earth, and it is 
hung from pulleys or wheels, which run on the ro 
To send the tub towards anchor C, the slide is 
raised by means of a chain, and for its return the 
slide is lowered. 


1729. Marine H. B. Young.— 
Dated 28th April, 1 
In the drawing 


c c 


is fixed u hgh and E is the 


1830. Lames, 0. Sweeney. —Dated 5th May, 
1880.—{Void.) 2 

The oil reservoir ion at top a nozzle through which 
the oil enters, and fitted with a cap Sect a vent. 
Surrounding and extending some p> Boos beneath the 
reservoir is a casing, between which and the reservoir 
is an annular s) , and a chamber is formed between 
the bottom of the case and the reservoir, such chamber 
communicating with the reservoir, and through a 
hollow block and pipes with a lamp tube fitted with 
suitable burners. Within the chamber is a float free 
}-4 — on a central hollow stem to which a valve is 


1901. Gas-Licntine Apparatus, J. T. Dann.—Dute 
10th May, 1880,—{4A communication from W’. Effer.) 
ing 
relates to apparatus for automatically lighti 
and extinguishing street and other gas lam’ 


which the ignition and extinction are produced } 
alternate increase and d of the p Vy the the 
gas in the main. 


1944. Leap anp Crayon Hoipers, M. Weill (ad- 
ministrator of J. sllfelder.)—Dated 12th May, 1880, 


The ‘ead and crayon holders are constructed with 
the inner jaws of conical or tapered form, so that leads 

or —— of various sizes may pass through and be 
held therein. The lead or _— is contained ina 
longitudinal 1 in the case of 
the body of the holder, and ‘the jaws are acted upon 
by the tube or sleeve, which is moved longitudinally 
by means of wires connected with a spring. 
1964. CrusHinc on Stones, &c., S. Mar- 

shall.—Dated 13th May, 1880. 2d. 

The the jaws, instead of being 
parallel, are made wider as they a) h the bottom, 
so that the crushed materials als deep down. 
2161. Exevators, J. Hancor.—Dated 27th May, 1880. 

6d. 


Ais the main frame of ~ elevator; Bis the hopper. 
Two brackets are a to the frame A, each formed 


thence over quite leys and pulleys. 
latter pulleys are fixed tos spindle carrying a worm- 


wheel K; thus by winding up the chain b Fae at ap 
gearing with the worm-wheel the trough is 

the slots in the brackets, the upper part of the trough 
being supported on pulleys L, fixed to the tops of 
raising arms M, and the hopper supported or hung at 


the bottom on two pivots moving in iron bearings, - 


whilst at the top are fixed hooks and chains for regu- 
lating the height of the hopper to suit different thrash- 
ing machines. 

2267. Taste Cuttery, McGrah and C. H. Wood.— 

* Dated 3rd June, 1880. 6d. 

This consists part] Lape 7 in making the whole or part of 
the tangs or stems of table blades and forks of a flat or 
oval form, and in making the holes in the handles 
intended to receive the tangs or stems of a correspond- 
ing shape, so as to prevent the tangs, when inserted, 
from turning round in the handles. 

2280. Incusatine Apparatus, M. Arnold.—Dated 4th 
June, 1880. 6d. 

In the case A is placed a hot-water tank B, Tho 
hatching chamber F is within the water tank, and at 
its bottom is a layer of sand, covered by a layer of 
chaff, on which the eggs are p! laced. The sand allows 


all moisture to find its way through holes in a sliding 
tube H into a well I, and the chaff allows air for 
chickens hatched downwards to breathe. The ventila- 
tion of chamber F is effected by wooden plugs O, per- 
forated in a special manner. 


22977. MATTERS FROM DISCARDED 


HEALps, th.—Dated Tth June, 1880.—{Not 
with. 2d. 


yarns are used in the formation of a heald, one 
peng the other leoped. The fermer is 
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cut away, and the other is subjected to the action of 
an apparatus which unwinds the binding yarn, and so 
releases the heald yarn, which is then wound upon a 
reel. The binding yarn is at the same time wound 
upon a swift. 


2318. Lusricatinc Mecnanism, G. E. Vaughan.— 
Dated 9th June, 1880.—(A communication from C. J. 
A. Dick.) Gd. 

The axle box A is of usual construction, and is 
furnished with the ordinary bearing B for the journal 
of the axle D. In the interior of the said box and to 
one side of the same is pivotted a weighted arm or 
lever G, by means of a stud, and this arm or lever is 
acted on by a spiral spring. By the combination of 
the said arm with pumping applances, the oil which 
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falls from the journal and bearing into the bottom of 
the box is raised through a pipe and re-applied to the 
journal or bearing. The pump consists of two discs M 
and N, formed of leather and properly secured together 
near their edges. A force pipe P extends upwards 
from the upper disc M of the pump, and terminates at 
such a point that the oil will be discharged from it 
against the journal of the axle immediately below the 
edge of the bearing. 


2319. Movinc Heavy Weicurs, &c., T. Hodge.— Dated 
9th June, 1880. Sd. 

The platform B is free to revolve on a centre. The 
shaft G is driven from the engines, and carries a 
pinion gearing with a wheel on the intermediate shaft 
J between the engine shaft and the winding drum, 
and on which a friction pulley is mounted. The drum 
shaft also carries a friction wheel which can be 
brought in contact with that on the shaft J when 
required to drive the drum, for which purpose the 
shaft J is mounted in excentric bearings, and can be 
shifted by a hand lever P. A brake N operated by a 
treadle acts upon the drum spindle. A frame Q is 


secured on platform B between the crane and the 
steam generator, and supports a shaft T ing a 
chain wheel driven from shaft G, and also a friction 
pulley. A second drum V carries a friction wheel and 
is mounted in excentric bearings, so as to be capable 
of being moved by means of lever Y to bring its fric- 
tion wheel in contact with the pulley ons T. The 
chain from one drum serves to raise and lower a 
grapple bucket, and the chain from the other serves to 
open or close the same, or when — to an exca- 
vating apparatus one chain is attached to the rear end 
of the scoop, and the other to the front end as shown 
in the drawing. 


2337. Gasauiers, &c., R. Phelps.—Dated 9th June, 
1880.—{Not proceeded with.) 2d. 

To the outside tube of a gasalier where the water 
cup is usually affixed, are placed two horizontal studs, 
while outside the tube is a second tube with one or 
more slots in which the studs travel. The slots have 
apertures at intervals into which the studs may enter 
so as to hold the gasalier in any desired position. 
2350. Strockrxas anp Socks, L. Woodward.—Dated 

10th June, 18t0. Ged. 

Single narrowings are made at the instep and near 
the toe of the foot piece at a distance in from the sel- 
vage nearly equal to the length of the side of the heel 
pieces. One broad set of points containing nearly as 
many points as there are loops in the side of the heel 
takes the loops of this broad band of fabric, from the 
needles at one edge of the piece, and after shifting 
them inwards lands them on to other needles. Simi- 
larly on the other side another set of points shifts the 
loops on the other edge of the piece. When making 
the narrowings for shaping the toe, the number of 
loops shifted at the successive narrowings may be 
gradually decreased as the toe end is approached. 


CookiInc AND Disuinc up Meat, Fisn, &c., J. 
Hall.—Dated 10th June, 1880.—(Not proceeded with.) 
2d. 

The fish or meat while being cooked is supported on 

perforated tray placed inside the saucepan but not 
reaching to the bottom. Water is placed in the 
saucepan, but does not reach up to the tray, so that 
the fish is cooked by steam. 


2365. Apparatus ror Packinc SUBSTANCES INTO 
Parceis, W. A. G. Schinheyder.—Dated 11th June, 
1880. 8d. 

A is the base plate on which are mounted the two 
standards B B, which carry the principal parts of the 
working gear. C is the driving pulley, and D thecam 
shaft on which most of the cams are fixed. E E are 
two connecting rods—one on each side of the machine— 
actuated by cams, and giving motion through the 


smaller rods F F to the rocking levers G, to which the 
variously shaped finger-pieces are fixed. HH are levers 
worked by cams I at the lower ends, and fulerumed 
at the top, and giving motion to the four plungers G? 
on which the rocking levers G are hinged as well as to 
two intermediate plungers Gl, each with a fixed 
finger or creasing tool. J is a guard-piece for prevent- 


ing the material which is to be packed from s; 

sy Seer ; one is furnished on each side of the machine. 
L is the presser which forces the paper and material 
into the dies of the intermittently revolving wheel. 


2371. Breecu-Loapinc OrpNanck, &c., J. Needham.— 
Dated 11th June, 1880. 6d. 

The body of the gun is built up of a series of tubes 
A closely fitting each other, but instead of shrinking 
them one over the other or forcing them into position 
by hydraulic pressure they are formed slightly conical, 
and to enable them to be forced well home their 
breech ends are formed with screw threads which by 
turning one tube on the other force the tubes fully 
home. The conical breech piece B is formed with a 


screw to fit a thread in the breech, but it is made 
conical, and its seat is formed so that it can take a 
firm hold of all the tubes A, excepting, if desired, the 
outer one. This arrangemeut of gun is suitable for 
muzzle-loaders, but for breech-loaders the breech piece 
B is divided longitudinally in two parts which close 
on te each other as the piece B is screwed home, and 
open out when it is withdrawn for the purpose of 
loading. The screw on B is formed with projections, 
and the thread in tubes A with a corresponding under- 
cut as shown in the second Fig. 

2391. MecranicaL MEANS oF VARYING THE HB&IGHT 
or Seats, TaBLes, &., W. Dewes.—Dated 12th 
June, 1880. 6d. 

This consists in the application and use of a series of 
waved line or sloping notches, hollows, or surfaces, so 
constructed and arranged that projecting pins, studs, 
or other surfaces fitting or sliding into them, shall be 
capable of both safely adjusting and firmly supporting 


Fic2a 
os 


at any desired height the top or adjustable portion of 
tables, seats, or other articles. Fig. 1 is a portion of 
the waved line notches and hollows (with the support- 
ing and the upper pins), as a rib or projection. ig. 2 
is a plan of a table or large oblong seat with the 
waved line lifters at the corners. 


2392. Marrver’s Compass, D. McGregor.—Dated 12th 
June, 1880. 6d. 

A B are two basins or bowls having os 
bottoms, the bowl A floating within the bowl B and 
being provided with any convenient form of guides 
and top springs, such as C, to keep the bowl A floating 
in a central position in the outer bowl B. A ring of 
copper, may, if desired, be fitted inside the inner 
bowl, and centre pivot D of the bowl A is of fine 
tempered steel (or other suitable metal, or it may be 
pointed with a polished jewel) with brass mountings, 
or may or may not be fitted in a tube with any elastic 
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material to compensate for vertical vibration on ship- 
board. The bowls A B can be arranged with glass 


The inclination of axle and wheel will be made adjust- 
able by placing the step-bearing of the axle in a sledge 


footstep, which can be shifted on an inclined bed plate 

forward or backward by a lever or screw transmission, 

2410. Compinc Woot, J. H. Johnson.— Dated 14th 
June, 1880.—(A communication from A, Skene and 
L. Devallée.)}—{Not proceeded with.) 2d. 

The brush is caused to descend vertically on to the 
needles of the comb, whereby the work is more effi- 
ciently and advantageously performed. 

2411. Compine Woot, &c., J. H. Johnson.— Dated lath 
June, 1880.—(A communication A, Skene and 
L. Devallée.)\—{ Not proceeded with.) 2d. 

The rods with friction balls for press’ the holder 
are dispensed with, as well as the two pieces of cast 
iron which connect the rods to the said holder, and in 
lieu thereof, rollers, cylinders, or segments are 
employed, acting upon the flat upper side of the 
holder. 

2412. SeraratTinc ANIMAL FROM VEGETABLE MATTER, 
&e., W. R. Lake,—Dated June, 1880,—(4 com- 
munication From A, Faidherbe-Danhier.)—{Not pro- 
ceeded with.) 2d. 

This consists in a process based entirely upon chemi- 
cal or scientific action, either by reaction or by macera- 
tion in the open air, and it effects a series of operations 
heretofore performed separately and by hand by a 
combination of mechanical apparatus whose operation 
is certain and continuous. 

2393. on Banps ror Drivinc MACHINERY, M. 
Gandy.— Dated 12th June, 1880. 6d. 

B is a roll of canvas, which passes through pressin, 
rollers A, and then through adjustable ae pieces x, 
from whence it is led through one of a nest of concen- 
tric rings C, according to its width, and through an 
oval former D, the rings and former imparting a 
tubular form to the canvas. The canvas tube then 
passes through pressing plates E, which fold it flat, 
and it is then pressed by the rolls F. The guiding 


appliance G opens the canvas and makes it in the 
form of a trough, into which any number of canvas 
cloths are laid, so as to form the complete belt, such 
cloths being supplied from rollers Y. e whole then 
passes over a table and Nene pressing plates and 
rollers H, and finally enters a forming machine, where 
it is acted upon by press plates I, a nipping guide J, 
and press rolls K. The material used is cotton canvas, 
composed of warp stouter than the weft, both warp 
and weft being hard spun, and the canvas hard or 
tight woven. 
2413. Raisinc Sunken Suips, &., P. Kyle.—Dated 
15th June, 1880. 6d. 

Nets B are attached to the sunken vessel A by 
means of cables C running the whole length of the 
vessel and cross cables D, E is a floating body carry- 


bottoms in manner similar to ordinary t T 

compasses, so as to let light through from beneath to 
illuminate the card E. The directive power of the 
card is supplied by the ts H, which are d 


of one or more flat thin steel bars of equal or varying 


lengths, similar to the steel used for 

springs but of harder temper. These magnets or 

needles H H are fitted to the underside of the card E 

by means of the springs J. second Fig. is a sec- 

tional elevation on a larger scale of a compass card and 
magnets. 

2403. CoLourinc anp FLavourtne Beer, &c., J. R. 
Plunkett.—Dated 14th June, 1880. 6d. 
is consists in employment, of roasted maize, 

malted or unmalted, as a colouring and flavouring 

agent. 

2406. Maxine Paper Baas, &c., R. Woods.—Dated 
14th June, 1880.—(Not proceeded with.) 2d. 

This relates to apparatus for automatically makin; 
bags, wrappers, and envelopes from a continuous wel 
of paper fed into the machine. 

2407. Tureap Hovper ror Sewino Macuines, H. G. 
Grant.—Dated 14th June, 1880.—(A communication 
from G. Toussin.)}—{Not proceeded with.) 2d. 

The appliance is in the form of a “ Tyrolese box.” 
On and around the circumference of the box and mid- 
way of its length, a groove is formed to receive the eye 
of a wire clip. The clip is formed with two arms, one 
being formed with an eye, in which the other arm 
of the clip is held when the appliance is attached to any 
convenient part of the sewing machine. 

2408. Water Wuees, F. H. F. Engel.—Dated 14th 

ag 1880.—(A communication from G. H. Miller.) 


The original part of this water wheel consists in 
the inclined bearings for the axle, thus forming a water 
wheel which is neither a horizontal nor a vertical one. 


ing guides F, down which a number of balls of some 
material of less specific gravity than water are forced 
by means of rams G, and enter the nets attached to 
vessel A, which, by their buoyancy, they raise to the 
surface of the water. 
2416. Marine Curonometers, J. S. Matheson.—Dated 
15th June, 1880. 6d. 
The invention consists essentially in attaching a 
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1 2 
\ B 
\ 
° ° 
small toothed wheel A tothe oi winding square, or 
fusee arbor Al underneathand ¢ the chronometer 


case 2 with which’ a toothed pinion B, fitted in the 
corner of the box 1, in which the whole is enclosed, 
may be put into gear when desired. The pinion B is 
preferably fitted on a vertical spindle B! the upper end 
of which is made in the form of a key B*. This 
arrangement admits of winding the chronometer with- 
out the necessity of turning it over. 

241'7. Apparatus EmpLoyvep Errectinc CHEMICAL 
Decomposition, &. and F, 8. Newall. —Dated Lith 
June, 1880. 6d. 

The pans employed are made of phosphor bronze, 
and are so formed that they may be heated by steam or 
hot air instead of by a furnace, for which purpose it is 
made double, and steam or hot air admitted between 
the two walls. Supposing it is salt that is to be de- 
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posed in the facture of soda, the mixture of 
salt and acid is placed on the upper surface of the pan, 
and stirred by mechanical means until the decomposi- 
tion is carried to the required degree, when the 
sulphate is expelled from the pan into the roaster, 
where the d position is pleted he pan is 
covered as usual to collect the gas which is conveyed 
to the condenser. The form of the pan is shown in 
the drawing. 
2420. Tites anp Roorina, F. Bacléne.—Dated 

15th June, 1880.—(Not proceeded with.) 2d. 

The roof tiles are sonnel with a rib or flange along 
the top and down one side of the face of the tile, the 
opposite side being provided with an enlargement or 
hooked flange, which is intended to fit over the rib or 
flange on the side of an adjacent tile. 

2421. Looms, G. Kirk.—Dated 15th June, 1880.—(Not 
proceeded with.) 2d. 

A — bar is operated by a cam on the star or 

ng wheel, which is so set and lated as to 
push the sliding bar underneath steps formed in the 
end of the bell crank levers, which holds them up 
until the cam has moved out of the way, when a 
spiral or other spring withdraws the sliding bar from 
under the steps in the bell crank levers. At the end 
of the sliding bar are loose catches, which are held 
by spiral or other springs, and can be pushed out of 
the way on the rising of the bell crank levers. 


2422. Gas Evoines, W. Foulis.—Dated lith June, 
1880, 6d. 


The cylinders are formed so that while the in 
which the heat of the combustion of the mixture of 
gas and air is developed is maintained as hot as prac- 
ticable, the part in which the piston works is t t 
much cooler. For this 7 the cylinder is made 
in two parts; A in which the combustion takes place, 
and Bin which the piston works, The piston carries 
a projecting tubular piece E, of the same diameter as 


the cylinder, and nearly as a ty either part of it, 
and is lined with asbestos, e part A containing 
the com charge has a combustion chamber F 
and from the centre of the piston secon 
piston G to work in chamber F. H e igniter. So 
as to delay the ignition of the charge until all the 
and air has been forced into the combustion cham 

F a sleeve I is fitted to 

aiter during this period of delay. e 

by a water An arrangement is decribed 
for mixing the air and gas in the proper proportions. 


2424. Emery Wueexs, W. R. Lake.—Dated 15th June, 


1880.—{ Partly a communication from Heaton.) 6d. 
In the drawing, A represents the wheel formed of 


emery powder or similar subst and B rep 


a disc or dises of wire within the said wheel. The 

discs are arranged to extend in all directions from the 

centre hole of the wheel to the outer periphery or 

grinding surface of the latter 

2425. Movas_e Staces ror Loapinc anp UNLoap- 
ina Goons, C. D. Abel.—Dated 15th June, 1880.—(A 
communication from A, Sue and M. H. H. Compte 
Delamare.—(Not proceeded with.) 2d. 

The platform, which may be framed of metal and 
covered by planking, paving, or otherwise, and which 
may have on it rails or a curntable, is fitted to sink into 
a hollow in the ground or floor, so that when it is 
lowered its surface is level with that of the ground 
and under this hollow are arranged the means of 
raising and lowering it. 

2426. Cuains, S. Pitt.—Dated 15th June, 1880.)+(A 
communication from J. M. e.) 6d. 

The drawing shows a longitudinal central section of 
a chain. AA represent double bar links, and BB 
single bar links. The a links are in this case 
shown as being of cast m ble iron, and are made 
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with lateral projections at or near each end, that are 

adapted to engage with certain projections on, and the 

pene mo fete of the two bars of the double links, 
while the latter are composed of two bars or castings 

A A, each of which has an inwardly projecting rim or 

flange-like device D at each end. 

2428. Apparatus FOR PREVENTING ACCIDENTS TO 
VenicLes, H. J. Allison.—Dated 16th June, 1880. 
—{A communication from L. Lievin, . 

The splinter bar is recessed receive the cnds of 
the shafts or the roller bolts E through which pins D 
pass from the upper side of the splinter bar. These 
pins are secured to a metallic piece fitted with a handle 
A, extending up in front of the driver near the splash 
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board. By raising this metallic piece the 

withdrawn from ends of the which 
be pulled out of the recesses in 

splinter bar, by the forward motion of the horse or 
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horses, leaving the vehicle behind. The metallic 
is in its movement and secured to the splinter 
bar by means of two guide bolts B attached to the 
inter bar, which —_—_ the necessary play to enable 

e pins to be wi 
2430. Sewine OR QUILTING MACHINE, 
W. R. Lake.—Dated 16th June, 1880.—(A communi- 
Srom H, Buckofrer. {wot proceeded with.) 


The a tus for laying the iff t folds 
chiefly of two knives of steel plate which lic one over 
the ether, each one being tely movable on pivots 
and arranged to work in die tne the frame. 
2432. Suips’ Binnactes anp Lamps, &c., J. M. Sim. 

— Dated 10th June, 1880, 6d, 

The binnacle dome A has a hole in the we | ny 8 the 
lamp, and a raised flange, over which the lam: 
fits, C is the compass card, and D the lamp globe with 
holes to admit air under the rounded bottom of the 
lamp E, The air is deflected downwards, so that in- 


(2432) 


Sat 


stead of blo 
lainp and rises 
lamp cistern the in an which 
promotes combustion and cools the globe. A "handle 


out flame it under 


or rod X serves to lift out the lamp. The globe D 
the top. night shade, an open 

thro which the viewed. 


2433. Movine Lockinc Raitway Points anp 
KR, Hill and D. Marlor,—Dated 16th June, 
1880.—{Not proceeded with.) 2d. 

The mp are connected with a sliding bar or 

which uated P9 screw, formed upon or at 

te or pedo with a hand lever. 

2434. Securinc tHe Biapes or Scissors, SHEARS, 
&e., W. and W.T. W. and J, Wilkinson,— 
—Dated 16th June, 1880. 

The drawing shows a cross Pailin of the joint of a 


-k nut, and C is a washer of ordinary constru 


2435. Uscovpiinc Rattway anpD 
Tramway Wacons, &c., 7. @. Massicks.—Dated 
16th June, 1880, 4d. 

A bracket A is attached to the end of a wagon and 
supports a slotted pivotted lever B with a projec’ 
and a hook at one end. On the coupling is a stirrup 
C having a hook so that it can be ra by the lever 
B and p) on the coupling hook of the next wagon. 


There are two slotted levers on each wagon, one at each 

and at ite cross corners, so that there is always 

one lever within reach of the —_ The lever B 

rests on a hook D when not being 

2436. PernamBucators, J. ie"! —Dated 16th June, 
1880, with.) 2d. 

The is constructed somewhat as 
hin the handle. ently 
secured, the seat, back, and sides, with heel 
which are independent’ of the body, are caused to 
rotate by means of a pin or pivot pening through, or 
in some cases affixed upon the base or bottom of "the 
vehicle, secured by a cotter pin or other suitable 
means, 

PRESERVATION OF ALIMENTARY SUBSTANCES, 
T. F. Witkins.—Dated 16th June, 1880.—(Not pro- 
ceeped with.) 2d. 

This consists essentially in first antes the article 
to be preserved with an antiseptic, and then coating it 
with a paraffin melting only at a very high tempera- 
ture, and devoid of taste and smell. 

MANUFACTURE OF A, F. Wenger.— 
8 rel rs an mprov r or 
wherein raw clay is made to slip. the Senge r A is 
made round ini of hexagonal, “but instead of giving 
the usual rotary motion to the plunging arms, a 
reci ting or agate, motion A» given to them by 
means of a revolving crank, The second Fig. shows 
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2440. CoLLectine Strive AND Separatine Dust, &., 
us Workina Mitt Macuinery, J. F. Stewart,— 
Dated 16th June, 1880.—(A communication from G. 
T. Smith.) 8d. 

The stive trunk A communicates by two branches 
with the lower ends of two closed wire gauze cham- 
bers B surrounded by acasingC. Brushes D mounted 
on shafts revolve in Contact with the inner surfaces of 
the cylinders ; F is a flap valve worked automatically 


A 
ep 
B 
c 
F 
D- 
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from a cam L so as to alternately open and close com- 
munication between trunk A and the two chambers B. 
brushes the ‘accumulated stive 
harged thro which are an 
closed at the same tone as the flap valve F. a 
2441. Compounp Stream Pumpina Enornes, B. 
Ellington. —Dated 16th June, 1880. 6d. 
A central high-pressure cylinder has a low: 


with sheaves ) revolving on pins. Groups of sheaves 
E are fixed on opposite parts of theframe A. Fis 


a rope or chain whose ends are made fast to the 
stan B at d, while the — passes over the 
sheaves and E. 


the sheaves f and G, which may represent 


Fic.2 
-| the keel of a steam boat, while g may be the floats 


that feather when moving in one direction, and o; 

their full surface when moving in the other. When 
the carriage D is moved a short distance by the rod C 
which is attached to an yay ~ floats move through 
a much greater space, ) is reciprocated, 
a reciprocating motion is imparted to th to the floats or 7 ae 


pellers y. If the of 

pulley H, motion eek on the for- 
ward movement of D Mann the ratchet and pawl 
semngunes, while it will remain stationary on the 
return stroke of D. 


2449. anp SunsHapes, A. M. Clark.— 
Dated 16th June, 1880.—(A communication from 


=— on each side of it. The pistons of the three 

ers are directly connected to the plungers of the 
fheve pumps P and are linked by connecting rods in 
the usual way to the cranks of a three-throw crank 
shaft C. The condenser D with air pump is situated 
at the back. 8 is the main steam pipe which besides 
leading directly to the slide cases of the high-pressure 
cylinder, communicates by branch pipes 8! with the 
slide cases of the low-pressure cylinders B, the com- 
munication being governed by the apparatus shown 
in the second figure, in which E is a water cylinder 
fitted with a plunger, the stem of which butts against 
alever F. To this leveris jointed another loaded lever 
G, the joint having a butt, indicated by the dotted 
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line, so that G is free to descend, but when it is raised 
it causes F to rise. The lever G is connected by a 
chain over a pulley to a counterweight sus- 
pended over the accumulator, so that w 
accumulator rises beyond a certain t, raising this 
counterweight, the lever G descends, and when the 
accumulator descends the counterweight also descend- 
= causes the lever G to rise. To the lever F is linked 
a slide K which governs a port opening to the branch 
oe $1 leading to the low ure cylinders. At the 
of the water cylinder B i a piston slide H, which 
either of two one pressure 
om ————s with the discharge pumps P, and 
pipe for relief of 

pressure. 


2443. Consuminc SMOKE AND Fuet, J. 
Turnpenny.— Dated 6th June, 1880. 
A is seams between 


bridge, the perfora- 


A perforated block or gratir 
the ends of the fire-bars and 


LSS 


MAA 


being preferabl; and smallest at the to; 
is throogh A and causes the ignition of 


PREPARING AND Decotourine Jute, CHINA 

&e., J. J. Sachs. 16th June, 
The fi are treated and al! 

or the addition of <4 suitable 

substances, 

2447. Ixpia-ruBBER Banps oR Corps, C. Kesseler.— 
Dated 16th June, 1880.—(A communication from the 
Continental India-rubber andGutta-percha Company.) 
—{Not proceeded with.) 2d. 

This consists in manufacturing india-rubber bands 


‘| or ropes by means of a machine, such bands or ro) 


an insertion of rope or twine of hem: 


cotton, 
flax, jute, or other suitable 


or even 
2448. Transmirriva AND ACCELERATING MoTIoN, 4. 
M. k.—Dated June, 1880. (A conmunica- 
tion from J. Schojield.) 6d. 
The drawin; 


an improved filter press used for the water, 
the slip clay. The chambers 
aré carried on two ror is or bars E, and in order to 
facilitate the hen J of the chambers anti-friction 
rollers G G are in’ bet the and 
rods or bars, and to went the chambers from rocking 
side levers or rods H are em, 


gs show the application to produce in- 

termittent or _reci; motion. The frame A 
supports standards B with holes in which —— rod C 
moves, such rod carrying a sliding carriage D fitted 


This the combination with the 
joint uniting the ribs and stretchers of # 
applied and acting in such manner as to press th 
and stretchers against the stick when the manehnw Sng is 
closed. Secondly, in an internally grooved runner 
notch in paca nH aad with an inner split tube for 
retaining the joint pins of the stretchers, and uniting 
the same to the runner. 

2450. Lamps ror Sewinc MAcuines, R. 
Dated lith June, 1880.—{Not proceeded with.) 2d. 

This consists in enclosing the light within a metal 
covering containing upon one it a circular 
opening, in which may be p! within this 
case or a upon the conte side roe the light is 
placed a reflector of metal or glass, pivotted so that it 
can be ae: to any an; fase throw the 

ht which passes e opening con the 
= upon any object ot within focus. 


2451. Recepractes ror Powpers, MatcueEs, &c., R. 
.—Dated ith June, 1880.—(Not proceeded 
with 

This eA in forming a box or case, made of wood, 

metal, or other Suitable material, in which is a 

false bottom ds one end or side 

of the box, thus s forming ber ox at that end or side 


it the contents can move 
up into position under the "slide. 


2452. Meratiic Fenpers, R. Roberts.—Dated 17th 
June, 1880.—(Not proceeded with.) 2d. 
The front and sides of the fenders are constructed of 
a series of detached panels or portions, which are 
afterwards connected together. 


2456. Woo Fasrics, J. Wetter.—Dated 
lith June, 1880.—(A communication from N. J. 
Hannemann.) 6d. 

The machine consists of a metal trough lined with 
(preferably) pairs of rollers placed the trough 

ad forma a series of pairs, the lower of each 
vary Fhe direct by means of a belt or belés or 

gearing, whilst the five rollers are 

set in motion by their cerresponding lower rollers, 


upon which they rest with their full weight. For the 
further gui ef the rollers (preferabl, 
two) are in the above said trough through whic 
the fabric een two consecutive pairs 
rollers is a wa vided with perfora- 
tions or an equivalent a ce for conveying water 
to the fabric when required. 


2457. Levers ror AcruaTING THE BRAKES OF 

BE. W. Lemm.—Dated lith June, 

Ahandle A is pivotted to the pro; arm of a 

socket piece B pa sind Cc 
teet! 


at top an enlarged piece 


ponding ry on a piece pivotted to lever A. 
By iy boeeing A the teeth engage, when A is revolved 
and imparts motion to the spindle C, on which is a 
pontied wheel, which by intermediate gearing actuates 


2460. Low Water ALARMS For STEAM GENERATO! 


S.and H. N. Bickerton and D, Orme.—Dated Vth 
June, 1880.—{Not proceeded with.) 2d. 
This relates to a low water | indicator, in which a 
float working in an ploy for 


is 
opening a communication with a whistle. 


2468. Davirs ror CarRyinc aND Stowrna Surps’ 
Boars, J. W. D. McDonald. —Dated 18th June, 1880. 


two of 
bed ‘together for part of 
length, and for the loner part they are spread whe ‘ 
as to form, as it were, two feet, which are hinged to 
lugs or brackets stepped on the rail or other convenient 
part of the ship. the top of a on placed 


midway between the feet of each davit, are pulleys, 
over which passes the topping lift for the davits; 


which is secured to the davits at the top of the spread- 
out legs theveet, and is worked * any convenient — 


cond: 
ve where there is an inlet cold = 

le distance below which is an inlet 


the bottom is an outlet steam i D, and an outlet 
hot water pipe E. The water ve 
in a shower, and co in contact with the steam 
the harder matters incrust around the interior of the 
condenser, while the softer matters run out with the 
water into a tank, where they fall to the 
leaving the water soft and free from 
matters. 
2462. Expansion Gear oF STEAM ENGINES, A. Dobson. 
Dated 18th June, 1880. 6d. 
-.. loose sleeve A is employed, which slides along a 
or rod D, and is actuated by a lever Land 
ttached tothe excentric rod. The bar, le,or 
amy D is attached to the valve spindle, is pro- 
vided with a = or groove E, into which, as the oose 
sleeve A slides alo loose piece or key ’B carried by 
the loose sleeve A y ot by its own gravity, or assisted 


, and the bars, s pay or rod and valve 
spi le are * thereby actuated and moved with 

e loose sleeve, and the steam valve is opened and 
8 itted to the cylinder. Im order to close the 
valve and shut off the steam, a lever or levers is or are 
- loyed, attached at one end to the loose sleeve, and 

e other end to the governor rod F, and 
upon as a snug or pin on the eee piece or key, by wi 
loose piece or key is thrown out of the slot or 
2464. Curinc anp Disryrectine Casks, Vars, &c., F. 
Bazxter.—Dated 18th June, 1880. 4d. 

Sugar or other saccharin 
moisture and extraneous 
heated in a furnace until it approaches to or has just 
arrived at the carbonaceous point; material is 
then mixed with water of “> same weight. Into the 
same or a is placed one-half of the 
above quantity of sugar or other saccharine material ; 
this new charge is treated in the same manner as the 
other, except that the operation is not carried so far, 
and no water is added. phate of zinc of commerce, 
or any other soluble salt ing 
is then dissolved in water in the pro; 


to 
of sulphate of zinc to the water, which should be about 
eight times more than the gosatity sore 3 above mentioned. 
To the second named quan’ bisulphate 
of lime is added to the extent Not about ¥ of the whole. 
e three solutions are now mi together and are 
ready to be applied to the interior of the casks. 
2466. THE FLow or Liquips TANKS, 
&c., D. Young.—Dated 18th June, 1880. 6d. 
A wedge is cennected to the short arm of a ball lever 
by means of an eye, so that when the ball falls the 
valve is opened by the wedge, and when the water 


similar prope: 
rtion of 


rises and lifts the ball the wedge is withdrawn, and 

the valve is closed by the pressure of the liquid. The 

drawing shows the A of the valve fitted with 

a friction roller, but it = its end next the 

wedge simply rounded. pin B prevents the 

plunger turning round. 

2467. Propucine Gas GASOLINE, &c., 
C. Kesseler.—Dated 18th June, 1880.—(A communica- 
tion from P. Richter and W. Triebel.)—-(Not pro- 
roduced within the mixing 

vacuum 

vessel, so that the Gibepetion of the gas liquid is 

always regulated acco} 1 The vacuum 

duced by two air pumps or fans, of which one delivers 

the required quantity of air into the apparatus, while 

the other draws off the more, the more hydro-cafbon 
is evaporated. 


24°70. FasTenixcs For Betts, Straps, Cravats, &c., 
A. E. Sabatier.—Dated 18th June, 1880.—{Not 

fasten: upon the employmen: 
clined plane or of the wedge, and is thus exempt 
onal springs or other means of pressure. 
24'71. Cans on VessELs, W. B. Williamson.—Dated 
18th June, 1880.—(Not proceeded with.) 2d. 

This consists of the construction and arrangement 
of parts for making a liquid and air tight joint between 
yor cover and can, or box, case, an 1, and also of 

neces constructed for fastening the cover to and 
tening it from the said can or box, or case. 


2468. Apparatus FOR TELEPHONIC G.E. 
H. Johnson.— Dated 18th June, 1880. 

Thisinvention relates to that portion of the the apparatus 
used for automatically eg ng the connections and 
effecting the signals. improvement is 
in connection with a toot! ay v= eel and ¢ 
lever. In the front view shown A is a vibrating lever 
mounted on a centre in the case B terminating in a 
hook or support to carry the receiver C. A binding 
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serew and relay D to bring into eperation a bell is 
in circuit with line, when A is in a 
position. Another binding screw admits of C being 
placed in line under other conditions, the bell or 
signalling device being then cut off ; F is another vibrat- 
ing lever which, when parts are as shown, is in contact 
with a binding screw, placing transmitter in circuit. 


Ordinarily the motion of A is too rapid, and this inven- 
tion is intended to obviate this ditsculty, which is 
i A spur pinion fast on a spindle 
is carried as shown. A seg tal rack engages this 
pinion, so that as the lever moves the pinion moves. 
On the spindle is an escape wheel, the teeth of which 
engage the pallet of an anchor carrying a pendulum, 
the bob of which may be varied in position to regulate 
the velocity of motion. 

2472. Firrerrsc Water, G. W. Daiwson.—Dated 18th 

June, 1880. 6d. 

The filtering receptacle is fitted with a four-way 
cock case having four ports, and a key or plug with a 
central partition having a large recess or water-way 
on each side, adapted to reverse the currents of water 

n the filtering receptacle without shutting off the 


inlet or discharge openings. The receptacle A is filled 
with filtering material and is connected with pipes C, 
to which is secured the four-way cock G operated bya 
handle I so as to reverse the flow of the liquid through 
A when required to remove the sediment from the 
filtering material. 
24°73. Rearrsc Macuines, €. A. Duvall and T. Hos- 
kison.—Dated 18th June, 1880. 6d. : 
The first part consists of novel mechanism for con- 
ing the switch, so that any desired number of the 
rakes may be made to act as gatherers or sweep the 
platform at the will of the driver, and such mechanism 
being operated by the rollers on the rake arms in their 
along the cam tracks. In Figs. 1 and 2 A isa 
of the cam track ; B is a movable part or switch; 
C is the spring for holding the switch in the position 
for causing the rakes to sweep the platform, wh in 
di lines ; D is the tail-piece, by which the switch 
is moved into the position shown in full lines; E E 
are rollers on the rake arms; F is the spring catch, 
which holds the switch in the last-named position 


until locked ; G is the tappet piece fixed to the spindle 
Al, and ecting partly path rollers 


ngel 
lines in the raised position C1, and the platform wheel 
shifted to the axle on the main frame for its recep- 
tion, Dl. 
24°76. Matcues, W. R. Lake.—Dated 18th June, 1880. 
—{A communication from La Société des Allumettes, 
Caussemille Jeune et Cie., et Roche et Cie.}—(Not pro- 
ceeded with.) 2. 


This invention is designed to provide matches in 


blocks of prismatic form, the separate matches being 
made by cutting a block of wood with a saw or saws in 
such a manner that each match remains attached at 
one end to a part of the block remaining uncut, there 
being a clear space between all the matches, so that 
any one of the same may be readily broken off for use. 
24'74. Giazinc HorticutrvraL W. G. 
Smith.— Dated 18th June, 1880. 6d. 

The bars A are notched so that the panes of 

glass may bed flat upon them. 


The panes B are 


clamped to the sash bars by screws C, dished rings 

glass, their edges coming against the margins of the 

panes of glass. The es are further kept in place by 

metal hooks of special construction. 

24'78. Hoist Prorecrors, J. W. Midgley.—Dated 18th 
June, 1880.—{Not proceeded with.) 2d. 

In hoists having a number of stories, at the bottom 
and top rollers are fixed to which are attached belts of 
canvas, wood, or iron lattice, or other suitable material 
the width of the hoist. The cage of the hoist is be- 
tween the two lengths of the canvas or other belts. 
The rollers are connected by ropes or chains, and are so 
arranged that in whatever position the cage stops, the 
entrances from the other rooms are blocked with the 
canvas or other belt. 

2482. Heatinc, HARDENING AND TEMPERING STEEL 
Wire, J. Sykes.—Dated 19th June, 1880. 6d. 

Petroleum spirit by pipe 2 through the shell 
of cylinder 3, within which is an axis with lags to 
receive a lamp wick. The axis is revolved by means 
of a pulley so as to present a changing surface of wick 
to the spirit to secure free evaporation. The pipes 7 
supply air which, with the gas, passes thro’ wire 


2482) 


gauze sheets in the domes above the cylinder, and 

through pipe 8 to the receiver 9, to which more air is 

— y pipe 10. The gas and air is burned on the 

surface of wire gauze at 9. The wire from swifts 13 

= through the flame, then through the oil or water 

ith 14 to the heated metal plate 15, whereby the wire 
is tempered or reduced in degree of ess and 

passes to the creel 16. 

2484. RecuLatinc ApMission oF STEAM TO CYLINDERS, 
Hi. A. Bonneville.—Dated 19th June, 1880.—A com- 
munication from G. von Brochowski.}-{Not pro- 
ceeded with.) 2d. 

This consists in the slide valve now in use 
by a new or improved slide valve, and in controlling 
the excentric rod—enclosed or not in a tube—by a 
spring or an oscillating click. 

2485. Covurtines, FE. Wilson.—Dated 19th June, 1880. 

The onde! hed 

e ends of the are pro ks or 
catches somewhat of the form of a or harrow- 
head, an extension from which is e to run freely 
on a pin in an upward direction. The one hook or 
catch consists of a single bar, whilst the other consists 
of double bars with a space between them so as to 
allow of the single bar-hook or catch catching or 
er within the double one when two carriages are 
pushed each other. 

2487. Drawinc anp Spinntnc Macutxes, E. Sykes 
and W. Cliffe.—Dated 19th June, 1880.—(Not pro- 
ceeded 

This consists combining tube and drawing 
rollers in such manner that they revolve together, 
and so avoid what is known as “false” twist. 

2488. Sroprers ror Bortes, J. Lamont.—Dated 19th 
June, 1880. 6d. 

This relates to internal stoppers, and it consists of a 

stem A, round the lower end of which a groove 
is formed to receive a tube of india-rubber D. The 


2486) 


larger end of A is recessed or made hollow so as to 

e the opposite end heaviest, and thus facilitate its 

entering the neck of the bottle from the inside in its 

proper position to close the mouth. 

2489. Stovine, YARN oR THREAD, P. 
Miller.—Dated 19th June, 1880.—(Not proceeded 
with.) 

ists in a rectangul hamber, h 
which heated air is forced, and amp which the 


material is passed by means of endless cloths. 


Lamp, J. Lucas.—Dated 19th June, 

To the u vttion of the body of the lamp two 
semi-cylind: ca Jorma are arranged in a horizontal 
line and extendimg the width of the lamp, or nearly 
so. These are gmnected by means of a hinge 
or joint at the t One of the forms is securely con- 
nected to ths body ; the other is securely cted to 


the other end of which is turned to fit a part Din 
which the ving cone and overflow orifice and 

are formed, and the lower end of this part is 
‘ormed to fit a cone in a cap E screwed on to one of 
overflow ugh passages Y, and t passing 
through a hole in the end of cap E, which may be 


24399) 


closed against admission of air by valve F pressed 
against its seat by a spring round its spindle. The 
receiving cone branches into two passages at a right 
angle to it, and enters a 5) between C and D and the 
~ E, and passes th a branch of A to the pipe W 
which conveys it to the boiler. V is the pipe supplying 
the water. Wir 
2523. Puriryinc Aceinc Liquor, W. R. Lake. 
—Dated 22nd June, 1880.—{A communication from 
A, L, Wood) 6d. 

A indicates a barrel containing liquor B; E is a 
saving or overflow chamber having an open-mouthed 
conical neck adapted to fit within the bunghole. G 
is a hot-air pipe from a coiled pipe located 
within a heater, into which steam is forced through a 
pipe. A pump or air distributor is used, by means of 


and provided with inlet ports to the cylinder A, and 
exhaust port. Above the steam chest in suitable 

ngs is a cross-shaft carrying the steering wheel 
G1, and also carrying excentric from which* rods 
extend toa crosshead on the valve rod, so that the 


ra 
valve is moved by o tion of the shaft. The 
cylinders B are provided with passages to allow the 
fluid to from one side of the piston head to the 
other. These cylinders will be preferably filled with 
oil. 

4320. Skate Arracuments, H. J. Haddan,.—Dated 
2rd October, 1880.—{A communication from C. 
Brewster,)}—(Complete.) 4d, 

This consists partly in the combination of a plate 
having inclined slots, a slide having slots, and clamps 
having studs, with an operating device. 

4345. Srinit Levers, W. W. Vaughan aad A. Clark. 
— Dated 25th October, 1880,—(Com plete.) 4d. 

The level is provided with a longitudinal central 
tube B and a transverse tube C fora plumb, both of 
ordinary construction, and opening equally to both 


(4345) 


sides of reflectors pivotted or journaled above the 
tubes, so that the angle of the reflection may be 
changed from one side to the other, and thrown out- 
ward to any desired degree. So as to render the 
image of the bubble distinct the bubble tube is 
enveloped by a bright reflecting surface H. E is one 
of the reflectors. 


which the air is forced th a pipe to a coiled > 
where it is heated, and esses on through the sed 
pipe G, and thence into the liquor in the barrel through 
a perforated bent pipe or coil G3, of such a form that it 
may be inserted through the bunghole of the said 
barrel. H is an outlet pipe leading from the top of the 
saving or overflow chamber E, and terminating within 
a water tank in a perforated bulb. 


2563. Fastexixc ror SusPenpInc Srockrxcs, &c., 
H. W. Everard.—Dated 3rd June, 1880, 6d. 

This fastening consists of a frame, to which a 
pronged tongue having a looped end is jointed at the 
top, the bottom of the said frame being furnished with 
an open loop or pocket, the edge or part of the 
stocking, dress, or other article being secured to the 
fastening. 


2589. Packie Sucar, &c., A. Stewart and A. Hunter. 

-plate A carries over it all the-w parts 
below the ordinary vibrating or raising and lowering 
platform B on which the casks are set to be filled. In 
centre of A is a cylinder C, fitted with a plunger 
actuated to tilt the cask when filled. A large vertical 
eye or annular flange formed on A carries a worm- 
wheel D, driven by worm E, and fitted with inclines X 


to actuate the vibrating platform B. The top of A is 
formed with an annular grooved rim, fit with a 
ring of hard wood F, forming a bed or cushion for the 
ee B. The cylinder C may be either a steam or 
ydraulic cylinder, and serves to tilt up the filled casks 
for convenience of removal from the platform B. The 
piston in the cylinder is secured to a disc G, which, 
when raised, comes in contact with the bottom of the 
cask and tilts the same. 
2630. Provision Boxes or Cases, &c., F. S. Colas.— 
Dated 2th June, 1880. 6d. 

s consists in the insertion of a wire between a 
box or case and the flange of its cover, which wire is 
fitted at its end with a button or pin, and used to tear 
open the flange of the cover of the box. 


263'7. Corsets or Stays, W. R. Lake.—Dated 28th 
June, 1880.—{A communication from M. K. Bortree.) 


This consists of a corset or stay in which i breast 
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portions are cut away, and the of suc y 
parts are provided with guides or fastenings, ada 
to receive and vertically, adjus 
breast which are not otherwise permanen 
4130. Sreerinc Apparatus For VessEts, A. M. 
Clark.—Dated 11th October, 1880.—(A communica- 
tion {7s J. F. Guild and A. B. Knight.)—(Com- 
ete. 
lisa view of the stee apparatus, and 


ese cylinders have separate pistons, the rods of 
which extend through the heads at both ends and are 


the door, whic. is the fron 


it of the lamp, the door 
being locked in two lamina springs 
base of the body the lamp. . — 


asso. Issectors, S. Borland.—Dated 21st June, 1880. 


cone B, an a 
of A which is bored te receive t ¢ combining conc C, 


y Bl, The steering chains or 
ropes are connected to the crossheads by shackles to 
hag and pass around fixed sheaves al, and along 

e deck to the excentric C, from which chains or 
ropes pass around a quadrant D! that is fixed on the 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—“Bya —- knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected , Mr. 

has provided re — with a deli- 
cately flavoured beverage w! may save us 
ose heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until ooms enough to 
resist every tendency to disease. Hun of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ James Epps AND CO., 
Homeopathic Chemists, London.”—Also makeTs 
of Epps’s Chocolate Basence for afternoon use. 
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2402. Movipinc Paste aNp Makino Pies, W. &. 
Clark, D. Edwards, and R. Davenport.—Dated 19th 
1s 4 Spring Which pt  tappet piece G forwar June, 1880.—(Not proceeded with.) 2d. 
after a roller has passed; J is the cylinder having This consists in attaching two dies to a plunger in 
ratchet teeth on its end face ; C1! C' are projections on | such a manner that they may act simultaneously on 
cylinder J, and which engage the cam L, which may | the paste to be moulded, one to mould the pie, ond the 
be set upon the cam shaft M by the spring stop N | other to lid it. 
opposite to any set of projections C!. The figures 1, 2, 
3, 4, and 6 indicate the number of rakes which are to 
sweep the platform, as 1 in 3, 1 in 6, &c. Fig. 3 shows 
. an arrangement for facilitating the raising of the 
finger bar for transpurt. A is the driving wheel; B is cylinders. e 8 cylinder an e liqu 
the main frame of the machine; C is the finger bar ; 
D the platform wheel ; E is the leg or support hinged 
rudder post, the ends of the chains or —_ being 
connected to the fore arm of the rudder-h or shaft, 
which may be extended to any desired height as 
required ; D is the steam chest containing slide valve 
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THE INDICATOR. 
No. II. 

Indicators for High Pressures,—lf diagrams for very 
high pressures are instance, with engines 
worked explosively—the strongest spring graduated to 
fifteen atmospheres is too weak. In order to make experi- 
ments at a pressure of forty atmospheres with the 
usual springs, Messrs. Kraft and Sohn supply the tapered 

iece d, Fig. 2—see vol. xl, page 415—with a bore 
naving a diameter of 12°66 mm., = 0°5in., in which a 
sorresponding piston travels. At pressures of about 100 
utmospheres, the indicator is supplied with a separate 
cylinder, of which the diameter is 8°17 mm., = 0°32in. 


The indicators of these three sizes are sold with springs of 
various limits of load, as given in the following table :— 


Indicator | the Limite of load in atmo- 
pisto’ . | ton in proportion |spheres for the i 
to that of No. I. of cath instrament, 
-lto +2 
-1t04+5 
No. I. = 1 tues 
-lto +15 
Oto +5 
‘bi 2 + 
Odin. OM 
8'17 mm. 
No. IIL = 
— 0 to + 90 


Fixing and Management of the Indicator.—N otwithstand- 
ing that every steam or hydraulic cylinder ought to have a 
proper entrance for screwing in the indicator, it is very 
seldom that this is found, even in new engines. The 
indicator is therefore always provided with a steel tap 
corresponding to the pitch of the piece 7. 

The proper place to put the piece 7 on the cylinder will 
be determined by its giving the most convenient arrange- 
ment of the indicator, and the most perfect communication 
between the cylinder and the indicator-piston. Hence it 
must not be at a place within the stroke of the piston. 
The indicator must accurately report the general pressure 
in the cylinder, and therefore must not be placed near the 
ports, where the steam is rushing out or in, or at any part 
where condensed water may be found. The system of 
coupling the top and bottom ends of the cylinder together 
by res cps to the indicator, in order to avoid the 
little difficulty of having to remove the indicator from to 
to bottom, and bottom to top again, is a very great evil, 
especially at high Bray, as the steam pressure will be 
seriously diminished by passing through these long and 
narrow tubes, To put another spring into an indicator- 
cylinder, the cover is to be unscrewed, and the — 
motion, the pencil, and the piston to be lifted off. The 
connection between the piston-rod and the pencil-lever is 
then to be loosened, the piston and the spring unscrewed, 
and the latter replaced by the new spring. Great attention 
must be given to insure catching the nut and not the coils, 
and to see that the new spring is completely screwed u 
Before replacing the piston in the cylinder, it ought to 


oiled. Having screwed a fine-pointed hard lead-pencil 
into the loop of the lever p, and fixed the paper, the 
regulation of the paper-drum is the only point left. Sup- 
pose that the spring of the paper drum is in its unstrained 
position, it has to be bent in order to give the drum a 
correct and quick return after having been turned by the 
string. This operation is pebresi. by lifting off the 
barrel, loosening the nut 2, and turning the cover w until 
the pull of the string has reached the desired tension. In 
this position the nut is firmly screwed against the cover, 
by which means the latter is secured to the spindle. Before 
the barrel is replaced on the pulley, its interior, as well as 
the exterior of the cap, must be oiled, in order to facilitate 
the lifting up of the el during the motion. After the 


DARKE'S INDICATOR, 


termination of the experiment, the spring must be restored 
to 

Taking of the Diagram.—We will now suppose the indi- 
cator-paper—3jin. by 7in.—to be placed on the cylinder, 
and the important matter of transferring and reducing the 


Fic, 


KENYON’S INDICATOR. 


motion of the steam piston to be completed. We have 
then to describe briefly how, when the indicator has 
reached the normal temperature, a di may be taken. 
The plug of the cock is so turned that the indicator is in 


communication with the open air; the spring, having 
atmospheric pressure on the top and bottom, is then neither 
compressed nor extended. is position of the piston is 
fixed by the pencil’s drawing a straight line, called the 
atmospheric line, which forms the base for all the calcula- 
tions made by the diagram. The cock is then turned to 
connect the open air with the steam cylinder, in order to 
let the steam blow out through the tubes. Afterwards the 
connection between the steam cylinder and the indicator 
piston is effected by turning the plug into the position 
shown in Fig. 2. The diagram is then immediately taken 
by simply pressing mph cong slightly against the paper. 
If the diagram is only taken to ascertain what power the 
engine is exerting, it is sufficient to take a double stroke 


I 


! 
' 
! 
' 
' 
i 


and to repeat this several ‘times in order to obtain a 

mean value. If it is important to know the effect of 
oon which take place in the engine during the motion, 
the diagrams are best taken on the same paper, in order 
to make a comparison. It will be easy for an experienced 
experimenter to change the paper without stopping the 


CASARTELLI'S AND POTTER'S INDICATOR. 


motion of the indicator, even at high But it is 
much more convenient to make use of the detent motion 
with which most indicators are ~~ and by which 
the motion of the paper drum is aay wir stopped with- 
out breaking the connection between the indicator and the 
engine. Such detent motions will be described later. It 
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is well worth while to take a great number of di: in 
order to have ample material for subsequent study. The 
diagram must contain on its face the most important facts, 
which are n y for its calculation. These are (1) the 

and effective boiler pressures ; (2) the point of cut-off ; 
@) the number of revolutions ; (4)the vacuum ; (5)the dimen- 
sions and position of the examined engine ; (6) the scale of 
the indicator spring ; (7) the areas of the steam and exhaust 
ports, and of the inlet and outlet passages ; (8) the cubical 
contents of the clearance spaces. We will now go on to 
describe some other types of improved indicators, each 
having special merits of its own. 

Richards Indicator, with Darke’s Parallel Motion.—This 
indicator was illustrated in our impression for March 5th, 
1880, but we reproduce the block on the preceding page to 
make this series of papers complete. Fig. 5, 6, 7, 8, and 9 
are drawi of this indicator, as it is made by Messrs. 
Elliott Brothers, Strand, London. The indicator cylinder 
is accurately bored, and the piston is made an exact fit, 
in the same manner as we have described in Kraft’s 
instrument. The piston rod is firmly fastened to the 
piston, and through a hole in the cover. The con- 
struction of the parallel motion wili be seen to differ very 
much from that of Kraft’s instrument. This motion is 
formed by a single light steel lever, carrying at one end a 
crosshead, moving upon steel centres. To this lever the 
motion of the piston is communicated by a jaw, fitted on 
the piston rod head, which jaw supports, between centres, 
a sleeve, through which the lever slides in accordance with 
the varying angle of its motion. The metal pin formin 
the pencil is carried by a block sliding upon the other en 
of the lever, the pin being kept in a straight line, parallel 
to the axis of the paper drum, by moving in a slot guide 
placed between the sliding block and the paper drum. The 
pin is kept against the paper by the elasticity of the lever. 
The paper is drawn through a slot in the paper drum from 
a roll in its interior, and torn off after each diagram is 
taken. In order to stop the paper drum without breakin 
off the connection with the engine, the indicator is aati’ 
with a detent motion shown in the drawing. is consists 
of the pawl M turning on a pivot, and kept from engag- 
ing with the ratchet wheel N by the action of the spring 
L. On displacing the spring, the pawl will fall into 
gear with the ratchet, and prevent the recoil spring 
from dragging the paper drum back. The drum can be 
8 in by replacing the spring and pulling the 
string. This indicator is specially constructed for examin- 
ing engines running at high speed. In the high-s 
indicator the piston is }.square inch in area only, and the 
diameter of the paper drum and the movement of the 
pencil are decreased. 

Casartell’’s and Potter's Indicator.—Fig. 10 and Fig. 11 are 
drawings of this indicator, as it is made by Mr. Casartelli, 
of Manchester. ig. 11 shows the manner in which 
the unscrewing of the top part of the indicator is to be 
managed for changing the spring and cleaning the cylinder. 
The standard and the parallel motion are in one piece on a 
socket, enabling them to be rotated round the cylinder 
without moving'the latter. The indicator piston, and the 
interior construction of the cylinder are the same as in the 
two other indicators already described. The new sto 
motion or detent B, by which the actuating cord is held 
fast, isin one piece with the pulleys, and consists of an 
excentric on the same shaft as the handle B. By moving 
the latter from the left to the right, the string will be 
pressed against the pulley and thus be held fast. The 
parallel motion is shown in Fig. 11. If the points a, b, and 
e are set in the same straight line, the point a—the 
pencil—will move in a straight line parallel to the piston 
rod. For the lines e a and d b are always parallel to each 


other, therefore ==) ; hence if the point d is describ- 


ing a straight line, the point a must do the same. The 
pencil will thus move in a perfectly straight line, and if the 
axis of the indicator cylinder and the paper drum are 
parallel to each other, the straight line described by the 
pencil will also be parallel to these two axes. The fasten- 
ing of the indicator to the cock-piece is effected in the same 
way as in the Richards indicator, by the differential motion 
of the tightening nut g. 


Kenyon’s Pistonless Indicator.—This instrument is made 
by Messrs. Storey and Sons, of Manchester, and is 
shown in Fig. 12. Its most striking peculiarity is the 
absence of the cylinder, the piston, and the piston 
rod, which are replaced by the Bourdon tube, well 
known to every engineer from the ordinary Bourdon 
pressure It is acoiled oval tube, of which the 
form changes under changes of pressure. One end 
of this tube is open and connected with the steam pipes, 
and the other end is closed. The higher the pressure, the 
more will the oval section of the tube approach toa circular 
one ; it will therefore widen the breadth of the tube, and 
increase its radius of curvature. It is this tube with which 
Mr. Kenyon replaces the usual piston and piston rod. 
When the tube is subjected to the steam pressure, it must 
change its form in proportion to this pressure, and this 
movement of the tube is communicated to the pencil by 
the parallel motion, as shown in Fig. 12. The lel 
motion is placed on a socket enabling the pencil to be 
moved to and from the paper drum. 


THE PALLISER GUN EXPERIMENTS. 


Tue recent storm and the state of the ground at 
Erith have, among other causes, prevented the double- 
loaded trials of Sir William Palliser’s 7in. gun being 
proceeded with. We have now received the following 
information with regard to them :—It is intended to 
resume them as soon as the weather will permit. The 
projectiles will consist of a flat-headed shot in the rear 
and a conical shell in front, as shown in the engraving here- 
with. It has been considered by some that the shell is 


likely to break up, and thus add to the strain upon the 


gun. In order, therefore, to meet with every possible 
requirement, a shell should be the front projectile in future 
double-loading experiments. The gas check is attached to 
the shell by means of a large hollow central plug ; into 
this plug is screwed the pressure gauge, which is thus pro- 
tected by the hollow ring of the plug. The rear projectile 
is made flat-headed in order that when it eventuall 
impinges on the front projectile in the earth butt it shall 
not injure the pressure gauge. It is hoped that the pres- 
sure exerted by the front charge on the base of the shell 
will be ascertained. The first charge with which the gun 
will be fired will be a 22 Ib. charge in the rear and a 14 1b. 
charge in the front, both of pebble powder ; the rear shot 
will weigh 100 Ib., and the front shell 85 Ib.; both pro- 
jectiles will be fitted with gas checks and studs, Should 
the gun not burst under this test, the coup de grace will 
be given with 24 1b. of powder in rear and 16 lb. of 
powder in front, the projectiles being the same. 

The gun has, we understand, already been sadly knocked 
about, having been fired with excessive experimental 
charges of R. L. G. powder, and 180 lb. shot, besides the 
late course of double loading. We do not ourselves expect 
that it will go through the proposed tests without bursting. 
In fact, we put forward this notice of what is proposed in 
order to call attention to the subject, and to invite sugges- 


There were elected within the year 80 members of all 
classes ; there were lost by deceases 8 members of all 
classes, and by resignation or removal from the register 
40 members of all classes. This effective increase of 32 
is highly satisfactory, considering the position in which 
engineers in general have been placed during the past 
year, being fully equal to the average annual increase in 
the Institution. The following deceases of members of 
the Institution have occurred » et the past year :—Sir 
Thomas Bouch, Edinburgh ; William Clark, London ; 
Thomas Elwell, sen., Paris; Thomas Hawthorn, Gates- 
head ; William Ebenezer Marshall, Leeds; General 
Arthur Morin, Paris ; Lewis Olrick, London. 

Of these General Morin, director of the Conservatoire 
des Arts et Metiers, was an honorary life member of the 
Institution, having been so nominated by the council on 
the occasion of the first- meeting of the Institution in Paris 
in 1867. 

The following gentlemen have resigned their member- 
ship in the Institution during the past year :—William 
George Beattie, London; John Addison Birkbeck, 
Middlesbrough ; James Irving Carson, Annan ; Walter 
Chamberlain, Birmingham ; Charles Clayton, Preston ; 
Robert Moss Collingham, Hull ; William Hackney, New- 
port, Mon.; William Edward Heap, Rochdale ; Wilson 
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PROPOSED LOADING FOR PALLISER GUN. 


tions which may be valuable, rather than criticisms or 
obetens which after the trial will come too late. 

e will then ourselves take this opportunity of express- 
ing our opinions before the event, and may say at once 
that the programme is not exactly the one that we should 
carry out were we in Sir William Palliser’s place. The use of 
pressure gauges, and also the employment of a shell as the 
front projectile, is what we have urged strongly throughout ; 
but it is just because we lay such stress upon each of these 
features that we should modify the programme now pro- 
posed. We may say briefly, that the common shell in the 
Arsenal shows evidence of such wedging, grinding, and 
violence, that we believe it must have had a share in the 
actual rending of the Thunderer gun. Our reasons for this 
belief we have already fully explained. 

Sir W. Palliser, we think, does not agree with us; 
hence he embodies both features in the very next trial 
without hesitation. We should repeat the last experiment 
with pressure gauges first, in the hope of giving a value to 
all the past experiments which they cannot otherwise pos- 
sess. Nay, more, we should, if necessary, decrease the 
strain on the gun sufficiently to make sure that the gun 
does not burst. We should thus register with pressure 
gauges some stage of the past trials, the higher the better, 
so long as the gun does not burst. This we think essential, 
because a burst may interfere with the register. Having 
done this, which we look upon as desirable from Sir 


W. Palliser’s point of view, we should proceed to fire with | 


a common shell in front, and as large charges as we thought 
our gun had a fair chance of bearing, or the pressure 
uges of registering. We should expect the gun to 
urst, and the shell to be found wedged and jammed in 
somewhat the same way as took place in the Thunderer 
gun. 

Very possibly the front pressure gauge would be broken 
and jammed up in such a way as to show only that it had 
exceeded its maximum record pressure, but by how much 
it would be impossible to say. We lay no stress on the 
flat head or the protection afforded to the gauge by Sir W. 
Palliser’s hollow plug—see the engraving—because in the 
case of the Thunderer gun burst in the Arsenal, the front 

check was but little deformed, yet the pressure gauge 
in its centre was, in a sense, destroyed, and the shell 
broken and jammed into the state described in THE Enet- 
NEER at thetime. In short we should carry out two trials : 
(1) To obtain a record by pressure gauge of past experi- 
ments ; (2) to re-produce the full strain and conditions 
of the Thunderer experiment. As many more trials might 
follow, as Sir W. Palliser likes, if the gun is still whole, 
but this we candidly say we do not expect. If it is whole, 
we shall feel ourselves bound to record that as far as the 
conditions can be representative on a smaller scale, Sir W. 
Palliser has repeated them, and obtained a wonderful 
success. If great stress is laid on the difference of scale, and 
we hardly know what stress to lay onit ourselves, it is met by 
the fact that Sir W. Palliser has made an offer to take in 
hand the actual 38-ton gun itself. He proposes to re-line 
the stump and fire it double-loaded at his own expense. 
This will be done by boring out the remains of the steel 
tube and inserting a coiled wrought iron barrel in its 
saaee The front part of the gun will be rebuilt upon this 
yarrel to the outward form which it originally px , 
Sir William bc prover} complete confidence that the gun 
thus altered will stand the test of the double charge. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Tue annual general meeting of the Institution of 
Mechanical Engineers began yesterday, in the hall of the 
Institution of Civil Engineers, the president in the chair, 
at 7.30. The formal business consisted in the announce- 
ment of the names of the new officers and members elected, 
and the reading of the annual report of council, 1881, from 
which we learn that this is the 34th anniversary meeting, 
and that at the end of the year 1880 the total number of 
members of all classes on the roll of the Institution was 
1210, as compared with 1178 at the ae period 
of the previous year. The increase arises as follows:— 


| Lloyd, Wednesbury ; William Moor, Hetton ; John 
Edward Pearson (Graduate), Newton-le- Willows ; Thomas 
| Dyne Steel, Newport, Mon.; James Evers Swindell, 
| Stourbridge ; Enrique de Vial (Associate), Santander. 

| The following gentlemen have ceased to be members of 
| the Institution during the past year :—Henry Berriman 
| Cuss, Manchester; John Gillett, Melksham; John R. 
| Griffiths, Pontypool; Robert Grundy, Wigan ; Joseph 
Holiday, Bradford; Henry Kinsey, Swansea; James 
Lees, Derby ; Alexander McNeile, London ; William 
Prideaux Nash, Birmingham ; William Manfield Newton, 
London ; John James Trow, Wednesbury ; John William 
Wass, Newcastle-on-Tyne ; John Withinshaw, Birmingham. 

The accounts for the year 1880, having been passed by 
the finance committee, and having been audited by Messrs. 
Robert A. McLean and Co., public accountants, were sub- 
mitted to the members. The receipts for the year have 
| been £4085 lls. 7d., while the expenditure has been 
| £3325 7s. 10d., showing a balance of receipts over expendi- 
‘ture of £760 3s. 9d. The total investments and other 
| assets amounted to £13,164 9s. 5d., and the liabilities 
| were nil, the capital of the Institution at the end of the 
| year being then £13,164 9s. 5d. The greater part of this 
|is invested in 4 per cent. railway debenture stocks, 
| registered in the name of the Institution. 

Referring to the subject of experimental research, the 
| committee on the hardening, tempering, and annealing of 
steel were enabled to avail themselves of a very generous 
| offer made by Professor Williamson, F.R.S., to carry out a 
| series of analyses of hardened and unhardened steel, at the 
laboratory, University College, London. Much time has 
| been expended upon the experiments, owing to the great 
difficulty of finding any system of analysis which would 
give conclusive data on the particular points on which 
the committee wished for information ; but the committee 
expect now to have the final results in their hands at an 
early date. Upon rivetted joints a long and valuable 
series of experiments has generously been carried out at 
University College, by Professor Kennedy, with his 
excellent testing machine ; the steel being supplied by the 
Landore Steel Company, and the specimens prepared by 
the Wallsend Slipway Company, and in both cases free of 
expense to the Institution. The council feel that the 
thanks of the Institution are due to all these gentlemen 
for their kind assistance, in thus enabling the committee 
to conduct an investigation which they believe will be 
found of great practical value. The results would have 
already been in the hands of the members, but that it was 
considered desirable to check them by some final experi- 
ments on a larger scale, but embodying in fact the results of 
the investigations already made. These experiments are now 
in progress, the Barrow Hematite Steel Company having 
offered’ the use of their large testing machine for the 
purpose ; and it is hoped that the results of the inqui 
will shortly be in a condition to be laid before the Insti- 
tution. 

The library of the Institution has been considerably 
augmented during the past year, by the books purchased 
with the bequest of £100, received in February from the 
executors of the late Mr. Robert Napier, past president. 

The attendances at the meetings have been very satis- 
factory. There were at the annual general meeting 110 
members and 63 visitors ; at the spring meeting 73 mem- 
bers and 73 visitors ; at the summer meeting 164 members 
and 67 visitors ; and at the autumn meeting 67 members 
and 66 visitors. 

The routine business having been transacted, the reading 
of Ts n. We are compelled to hold over our 
notice of these until next week. The programme includes 
the following papers :—“ On the Various Modes of trans- 
mitting Power to a Distance,” by M. Arthur Achard, of 
Geneva ; “On Harvesting Machinery,” by Mr. Ernest 
Samuelson, of Banbury; “On Machines for Producing 
Cold Air,” by Mr. T. B. Lightfoot, of Dartford; “On 
Machinery for Dressing Silicious Stone,” by Mr. J. 
| Dickinson Brunton, of London; “On the Farquhar 
| Filtering Apparatus,” by Mr. Henry Chapman, of London ; 
'“On Rivetting, with Special Reference to Shipwork,” by 
|_M. le Baron Clauzel, of Toulon. 
| The business of the meeting will be resumed to-day, at 

3 p.m. 


| 


| 
| 
| 
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RAILWAY MATTERS. 
THE South-Eastern Railway Company proposes to make a branch 
line to the Crystal Palace. 
THE Arlberg Tunnel is being pushed rapidly forward. The 
length bored on the Tyrol side is upwards of two hundred metres. 


THE report of the London and Brighton Railway is unsatisfac- 
tory, welling expenses showing a considerable increase for the half 
year. 

Tue roof of the Londou, Chatham, and Dover Company’s 
station at Ludgate-hill is now worse than ever, which is saying a 
great deal, 

The Italian Government have decided that the St. Gothard 
Railway shall be united with the Italian system by the line ing 
to the left of the Lago Maggiore, this being the shortest and most 
convenient route. 

On the Erie Railway on Saturday, at midnight, a enger 
train for New York was running at thirty-five miles an hour near 
Elmira, when an axle of the locomotive broke, throwing the 
train off the line. The coaches were turned over several times. 
The postal car caught fire, and four postal clerks inside, with the 
express messenger in the express car adjoining, were burnt to death 
in full view of the passengers, who were unable to rescue them. 
Eleven of the passengers were more or less severely injured. 


Ons of the Indian correspondents of the Times states that the 
opponents of the metre gauge for Indian railways have secured a 
triumph in the selection of the broad gauge for the new Bhopal 
line. It is believed that this in a great measure is due to the objec- 
tions to the narrow gauge urged by the clever Begum of Bhopal. It 
is now almost universally admitted that the metre gauge is quite 
inadequate for traffic on all except some small branch lines, and 
there seems to be little doubt that it will eventually become 
necessary toreconstruct the Rajpootana and other important systems 
of railway on the standard gauge. 


THE East Anglian!Daily Times announces that important 
changes are about to be made on the Great Eastern system. The 
main route between the metropolis and Norwich will be vid Ipswich, 
instead of Cambridge, effecting a saving of ten miles in distance, 
and about a quarter of an hour in time. A new branch from 
Forncett to Wymondham will be opened on March 1st, which will 
bring central and north Norfolk into quick communication with 
London, and will open up the important market of East Dereham 
to traders of the adjoining county. A service of express trains will 
be run from London to Norwich, stopping at Ipswich and Forncett 
where the train will divide, a portion going on to Norwich, and 
the r inder to Wy jham, Dereham, Fakenham, and Wells. 


A VERY curious accident has taken place on the Midland Rail- 
way, near Oakham, blocking both lines for some time. The acci- 
dent, it has been ascertained, was caused by the extended jib of 
a heavy crane, which was being conveyed on the front portion of 
the train, breaking loose and projecting outwards, causing it to 
come into contact with a si -box at Egleton, which box it com- 
pletely destroyed. The signalman had a miraculous escape from 
instant death. He was knocked down and had his arm injured. 
The force of the collision threw the wagon and the crane on to 
the down line, and piled all the wagons ina heap. It is fortunate 
that the jib did not extend tow the other line, or a terrible 
collision mignt have occurred with the first passenger express, 


A MEMORIAL is at present in course of signature to the Premier 
and to Lord Salisbury, as chairman of the Great Eastern Railway, 
urging the adoption of uniform rates on railways, without respect 
to distance, for quantities of milk and sea water of 20 gallons and 
under, and also for pigs, sheep, cattle, and horses, according to 
class, per head. It is also suggested that similar rules should be 
adopted for rates for sewage trucks and water tanks of: not more 
than five tons for corporations and local boards of health. It is 
further suggested that letters go by every train, and that weekly 
or monthly season tickets to cover the three kingdoms for farmers 
and merchants might with advantage be adopted, and a five-mile 
ie weekly season ticket taken out anywhere for clerks and 
workmen, 


THE Chicago City Railway Company is eh. arrangements 
to’ put down an experimental section of the rope railway now used 
in San Francisco, and illustrated in our pages, for motive power, to 
see how it will stand the test of a Chicago winter. The inventor of 
the rope system is in Chicago to superintend the proposed construc- 
tion. He sees no difficulties about the two points as to which 
question has been raised (1) whether the rope would work round a 
curve, and (2) whether the trench in which the rope is laid would 
not fill up with snow and ice and prevent the running of cars. 
With the rope one man and an engine can do the work of three 
hundred horses. The ropes have been in use in San Francisco four 
or five years, and their utility and economy have, it is said, been 
demonstrated, 


EITHER a lot of rolling stock is just now upon its last legs or con- 
siderable increase in traffic is expected. Several heavy orders have 
recently been given out. The Caledonian Railway Company has 
ordered 1000 wagons from Mr. S. J. Claye, of Barrow, and another 
500 wagons are being tendered for on account of the same company. 
The Lancashire and Yorkshire Railway has ordered 580 pairs of 
wheels and axles from the Leeds Wheel and Axle Company, and 
has invited tenders for 1500 more pairs. The Glasgow and South- 
Western Railway has ordered 300 pairs of wheels and axles from 
Messrs, Craven Brothers, Darnall, Sheffield, and Messrs. Baker 
and Burnett, Conisborough. The Scotch railway companies must 
— heavy traffic, for the North British Company is also having 
1100 wagons constructed in the Sheffield district. 

Ow1ne to the severe weather prevailing for a fortnight past, the 
works upon the Berlin Electric Line have been much retarded, and 
cannot be resumed until a thaw sets in. A period of four weeks 
must then pass before p sufficient can be made with the line 
to enable it to be opened for traffic. It is obvious that if insulated 
conducting rails are a no less necessary part of the system than 
the Siemens dynamo-electric machine, a heavy fall of snow will 
be a more serious impediment to the new line than to railways on 
the ordinary principle. The carriages on the Electric Railway will 
convey twenty passengers each. There will be seats for twelve, 
and standing room for the remaining eight. The dynamo- 
electric machine will be placed between the axle-trees and the 
floor of each carriage. The rate of travelling will be greater than 
that usual on tramways, and is expected to reach about twenty 
miles an hour, Powerful brakes, combined with an arrangement 
acting on the electrical apparatus, will enable the official in charge 
to bring the carriage to an almost instantaneous standstill, 


A RAILROAD enterprise, still in the preliminary stage, contem- 
plates the construction of a narrow gauge road through the north- 
western aig of Colorado, with a possible extension to the Pacific 
coast. e precise route has not been determined ; but its general 
course will be north-westward from Denver to the rich coalfields 
south-west of Erie, twenty or thirty miles from Denver, and 
through Estes Park, a summer resort; thence through Middle 
Park, and following the course of the Grande River, ing the 
Eagle River and other — camps, to Iron City, Utah, The 
immediate object is to reach the coalfields, mining camps, timber 
lands, and quarries surrounding this route. The ground of the 
route as far as the Utah boundary-line is said to have been already 
examined, and the survey will be at once. The name of the 
company will be either the Colorado, Utah, and California Rail- 

Company, or the Denver, Middle Park, and California Railroad 
Company. Articles of incorporation have been filed with the 
Secretary of State of Colorada. Among the incorporators are 
governors Tabor and Routh, of Colorado, D. H. Moffat, jrn., 
president of ‘the Fiat [Bank of Denver, and Mi, Wales 
manager of the Argo Smelting Works, near Denver, @ Ca 
is fixed at 30,000,000 dols, 


NOTES AND MEMORANDA. 


THE total traffic of the Suez Canal during 1880 amounted to 2026 
ships of 4,349,548 tons, producing a revenue of 39,750,000f., thus 
enormously surpassing the traffic of any year since the opening of 
the canal ten years ago. 

At the Royal Observatory, Greenwich, the duration of registered 
bright sunshine in the week ending the 15th inst. was 3°8 hours— 
against 7°6 hours at Glynde-place, Lewes—the sun being above the 
horizon during 57°2 hours ; the recorded duration of sunshine was, 
therefore, equal to 7 per cent. of its possible duration. 


In the course of dredging operations in the bed of the Limmat, 
at Zurich, some very interesting objects have been brought to light, 
among others ancient precy = me fifty gold pieces of Brabant, 
swords, and the skeleton of a en, A a species now extinct in 
Switzerland. The piers of a Roman bridge which once spanned the 
river have also been laid bare. All the finds are being placed in 
the Zurich Historical Museum, 

THE — recipe for —— lamp chimneys from cracking 
is taken from the Diamond, a Leipzig journal devoted to the glass 
interest. Place your tumblers, chimneys or vessels, which you 
desire to keep from cracking in a pot filled with cold water, add a 
little cooking salt, allow the mixture to boil well over a fire, and 
then cool nate ¥ Glass treated in this way is said not to crack 
even if exposed to very sudden changes of temperature. Chim- 
neys are said to become very durable by this process, which may 
also be extended to crockery, stoneware, porcelain, &c. The pro- 
cess is simply one of annealing, and the slower the process, especi- 
ally the cooling portion of it, the more effective will be the work. 

A NEW microphone, made by M. Boudet in Paris, and described in 
La Nature, has the general shape of a telephone on a support. It 
comprises a mouthpiece, in which is an ebonite plate 1 mm. thick, 
with a short bar of copper penetrating from its middle a short way 
into a glass tube in which are six little balls of retort carbon in a 
row ; a second mass of copper following the last, and resting on a 
small spiral spring in acase. The pressure can be varied by means 
of a screw. The instrument is worked with six Gaiffe ts 


MISCELLANEA. 


A PATENT has been granted in America to Professor Bell for the 
photophone. 

CONSIDERABLE exertions are now being made to induce the 
Government to advance £72,000 for the improvement of Newry 
Harbour. 

WE are requested to state that Mr. Wurr having retired from 
the firm of Wurr and Lewis, the business will be carried on in 
future under the title of Lewis and Lewis, Cambridge Works, 
Cambridge Heath-road, E. 


In the German Post and Telegraph om ao large sums have 
been spent since 1872, chiefly in telegraphs, under which head we 
should more icularly notice the laying of an underground 
cable from Berlin to the Rhenish provinces and Alsace-Lorraine, 
and pneumatic tubes in Berlin. Under these heads we find an 
expenditure in round numbers—4,000,000 marks in 1874, 7,500,000 
in 1875, 11,000,000 in 1876, 14,000,000 in 1877, 13,000,000 in 
1878-79. The estimates for 1880-81 are moderate, the extra- 
ordinaries only 2,500,000 marks. 

Les Mondes states that plans have been pone a> for a large 
crystal palace, to be built in the park of St. Cloud, for permanent 
exhibitions of industry, art, horticulture, scientific spectacles with 
experiments upon a large scale, together with pictures and repre- 
sentations of the vegetable and animal kingdom in different 
geological ages. There will also be views and models of ancient 


and modern monuments, and curiosities from all of the : 


world. It is proposed to combine the attractions of Sydenham 
Palace, the South Kensington Museum, and Kew Gardens. 
CLARKE’s apparatus for getting rid of snow has been at work in 
Fore-street. It consists of a series of metal plates placed in an 
inclined position one above another, directly beneath the man- 
hole, so that the snow deposited therein falls upon them ; beneath 
each plate are atmospheric gas burners by which they are heated 
as well as the 1 gy rc them, the burners are supplied with 
gas from an adjacent main. An air shaft communicating with the 


—peroxide of manganese and chloride of zinc—mounted in tension, 
and a Bell telephone. It is said to transmit the voice very dis- 
tinctly without altering its timbre and without disturbing sounds 
being produced, 

AccorDING to the Registrar-General’s returns of births and 
deaths in London, and in nineteen other large English towns for 
the week ending Saturday, January 15th, the annuai rate of 
mortality in twenty of the Snes English towns averaged 23°6 per 
1000 of their a te population, which is estimated at more than 
seven and a half millions of persons in the middle of this year. 
The rates of mortality in the several towns, ranged in order from 
the lowest, were as follow:—Brighton, 13°4; Newcastle-on-Tyne, 
16°2; Portsmouth, 16°4; Hull, 19°8; Bradford, 20°8; Leicester, 
21°7 ; Wolverhampton, 21°7; Sheffield, 22°2; Birmingham, 22°3 ; 
London, 226; Leeds, 22°7; Plymouth, 23°4; Norwich, 2411; 
Bristol, 25°2 ; 25°2; Sunderland, 26°3; Liverpool, 
29°3 ; Salford, 30°4; Manchester, 32°4; Oldham, 33°2. 

Mr. E. H. PLUMACHER, commercial agent of the United States, 
at Maracaibo, says there is in Venezuelaa sand-bank full of holes, 
out of which streams of petroleum, mixed with boiling water. 
The sand-bank is about 7 kilos. from the confluence of the rivers 
Tara and Sardinarte. It is 10 metres high and 30 metres long. 
On its surface can be seen several round holes, out of which rises 
the petroleum and water with a noise like that made by steam 
vessels when blowing off steam, and above there ascends a column 
of vapour. There is a dense forest around this sand-bank, and the 
place has been called ‘‘ El Inferno.” About 240 gallons of water 
and petroleum are spurted forth per hour. The oil is of a very 

ou. There are also many inferior wells in the country. 

e oil is gathered by the inhabitants in cloths, from which it is 

out. 

CONSIDERABLE differences of temperature are often recorded 
at nearly contiguous places, and it is probable that much of this is 
due to inaccuracy in the thermometers. M. J. Salleron says that 
even with well made thermometers, the indications of which are 
erroneous to 8deg. or 10 deg., or more, especially at the higher 
temperatures and when in constant use at these, the glass under- 
goes sufficient change to cause inaccuracy. Such changes occur at 

printing-ink works, where oils are heated for several days to 270 
hes in glycerine works, and with rectifiers of benzol. Glass is 
not merely modified when heated to 300 deg.; it undergoes true 
deformations at far lower temperatures. Thus the hydrometers 
used in sugar works, which are often exposed for a considerable 
time to temperatures of 95 deg., are affected. After an immersion 
of some days they are completely modified ; their weight decreases, 
and they become erroneous to the extent of 7 deg. or 8 deg. B. 

In writing to a contemporary on the effect of the great 
easterly gale, of the 18th inst., in abnormally raising the afternoon 
tide, Mr. J. B. Redman, M.1.C.E., says that high-water was 4ft. 
10in. above Trinity standard at London Bridge, at Westminster, 
5ft.—in each case 3in. higher than the remarkable and then 
hitherto exceptional tide of the 15th of November, 1875, which 
marked relatively 4ft. Gin. and 4ft. 9in. above Trinity. The tide 
on the 18th was also 5ft. above the computed elevation by the 
tables of the Hydrographic Department of the Admiralty, so 
remarkable for their accuracy, but which do not, of course, allow 
for or predicate the excess resultant on gales. Hitherto 3ft. to 
3ft. Gin, has been the excess in rise over the Admiralty estimate of 
those abnormal tides resultant on great gales of winds. The tide 
was, therefore, 3in higher than any recorded tide, and the super- 
elevation above computation under authority was 18in. in excess 
of any previously recorded spring tide. 

IN a paper on car painting, read before the Master Car Builders’ 
Association, Mr. W. C. White said of priming that though seldom 
looked upon as of chief importance, it is upon its excellence that the 
quality of the subsequent work d is, The p of priming 
is to fill the pores of the wood with a solid cohesive or elastic sub- 
stance, which shall readily assimilate with and take to itself any 
subsequent coatings this work may require, and he is wise who 
adapts his means to the desired end. It is too often put into the 
hands of careless and inexperienced workmen, and some painters 
think anything in the shape of paint will answer for a primer. On 
the contrary, it bears the same relation to the subsequent coats 
which the foundation of a building does to the superstructure. A 
defect in the first endangers the whole. ith reference to 
material, it should be of the best. Good white lead and raw oil, 
with enough litharge or other dryer to avoid any fattiness of the 
oil, are the essential components, The patent primers, or those 
made by some vaunted secret formula, cannot recommended. 
On the other hand, it is a mistake to sup that a primer can be 
carelessly made or mixed. The materials should be of the best, 
and the ingredients thoroughly incorporated. 

AccorDING to the Comptes Rendus, E. Moridehas prepared a new 
elementary substance, which he calls nutricine. He combines raw 
flesh with other nitrogenous food, which absorbs the juices of the 
flesh, and perhaps forms with them some organic combinations 
which are, as yet, undetermined. He dries the whole in the air or 
in a stove moderately heated, then pulverises and sifts it. The 
powder is of a fine gray or yellowish colour and of an agreeable 
taste. It may be solidified by gum water, albumen, or e, 80 
as to form tablets, cylinders, and cubes of various weight, which 
can be divided, as needed, for making soups, sauces, or biscuits. 
The nutricine contains all the elements of the flesh in their natural 
condition; even the blood preserves all its properties of solubility, 
colouration and coagulation under the influence of heat. It is 
more nitrogenous and more nourishing, for equal weights, than 
meat itself, because all the worthless portions of the meat are 
rejected, and the fluids are replaced fari substances, 
which contain some additional amount of nitrogen. The same 
system, when applied to the blood or meat of horses and the refuse 
of abattoirs, gives a useful food for dogs, hogs, chickens, and ducks, 


outer atmosphere is provided for ventilation. Flues are also fixed 
to carry the heat from the spaces between the heated plates to the 
manhole shaft, so as to operate upon the surface of the snow 
placed therein. One labourer only is required to work the 
apparatus, viz., to rake the street scrapings from the plates as the 
snow is melted, the resulting water runs direct into the sewer. 


THE Government Telegraphs Department in Calcutta appear to 
be following the lead of the Postmaster-General in this country. In 
November last they obtained a sample supply of some thirty of 
the loud-speaking telephones of the Gower-Bell Company for 
experimental trials, and we understand that the results have given 
so much satisfaction that the company has now received by tele- 
graph a substantial order for a large number of its instruments. If 
this may be taken in conjunction with the recently announced 
refusal of the Government of India to sanction the setting up of 
telephonic exchanges on the part of private speculators, it would 
seem to indicate a resolve on the part of the executive to itself 
supply the Indian public with what will soon be found to be an 
in nsable aid to the business and pleasure of life in India. 

A SINGULAR explosion occurred in a dwelling house at Salford 
on Wednesday. Mrs. Jones, living in Hodge-lane, had placed a 
bottle full of water, and holding abouta gallon, in the heated oven, 
to warm the water to place it at the feet of her sick husband, 
when the bottle suddenly exploded, breaking into fragments the 
oven door and the bottle. The rg fragments struck Mrs. Jones 
and her three children, so severely injuring them that the latter 
are all detained at the ve one of them being in a critical 
condition. It is very probable that we have here a case of delayed 
ebullition due to the water being heated in a clean glass vessel, 
although it is possible that the bottle may have been tightly corked, 
and that pressure thereby accumulated in it. It is not likely, how- 
ever, that the explosion would have been so violent in that case. 


Mr. EDISON is now seeking for bamboo filament for his electric 
lights, which will last, he says, for six months. Between seven 
and eight miles of line are about completed at Menlo Park, and 
between seven and eight hundred électric lights have been tried. 
It is estimated that to furnish New York city with 500,000 lights 
it would cost £750,000, or an average cost per light of £1 9s. 4d. 
per year, while gas costs from £1 9s. 4d. to £2 5s. 6d. each per 
annum. Mr. Edison has also designed a new combined engine 
and dynamo machine. The engine is to make 600 revolutions per 
minute, and indicate 100-horse power. _The armature weighing 
one and a-half ton is mounted directly 6n the crank shaft. We 
may as well point out that no steam engine has yet been made 
which will run continuously and quite steadily for long periods of 
time at 600 revolutions per minute. 


THE new steel works of the North Chicago Rolling Mill Com- 
pany, at South Chicago, are fast nearing completion, and will 

oubtless be finished by the coming February. e blast furnaces, 
four in number, are heated by fourteen Whitwell’s patent stoves. 
The latter are nearly ready, and are said to be the largest in 
America. Into each furnace will be driven twenty thousand 
cubic feet of air per minute. The blast chimney is 195ft. high by 
12}ft. in diameter. Besides these buildings there are four casting- 
houses, each 124ft. by 59ft., and another building, 368ft. by 98ft. 
for stock. The boiler-house, 250ft. by 28ft., will contain seventy- 
two boilers, each 35ft. by 4ft. These buildings, together with the 
engine-house gas stack, are nearly all completed. The founda- 
tions alone of the blast-house are finished. The company intends 
to-make the machinery of this department the largest in the 
country. The building will have a boiler and. engine-house of its 
own. The rail mill lacks only the roof of being finished, and 
when completed it will, according to an American exchange, be one 
of the largest in the world. 


“THE second trial,” says the Melbourne Argus, December 7th, ‘‘of 
the two London-made fire-engines by Shand, Mason, and Co., and 
by Merryweather and Sons, took place yesterday, in the presence 
of the jurors and a large number of spectators. On this occasion 
the competitors were placed well apart, so that neither should have 
their fires put out = showers of spray. Fires were lighted at the 
same moment. The temperature of the Shand-Mason engine 
stood at 75 deg., and in Merryweather’s boiler at 74deg. It was 
provided that they were to begin work as soon as the pressure in 
the boilers reached 100]b. on the square inch. Shand, Mason’s 
engine was ready in eight minutes ten seconds; Merryweather’s 
in eight minutes fifty-eight seconds. Water was projected into 
the air by single jets, then by two, three, four, five, and six jets. 
In each case the Shand-Mason engine did the best work. The highest 
altitude reached by the single jet was about 130ft. Water was 
thrown from four hydrants simultaneously to the height of 106ft. 
and upwards. The test all through was in favour of Shand, 
Mason, and Co., but both engines did good work.” 

A LARGE hydraulic pumping engine for draining the Chollar 
Norcross and Savage shafts—the largest of the kind, it is repre- 
sented, ever built—has just been compieted in San Francisco. 
The engine occupies a space 65ft. by 20ft. and weighs between 200 
and 300 tons, which the underground machinery will increase to 
about 1000 tons in all. According to the American Manufacturer, 
the engine accumulates water at 1000 lb. pressure to the square 
inch, in a reservoir at the surface 60ft. high, from which it wil be 
conducted by a pipe 2400ft. to the bottom of the shaft, there to 
operate a pump which will raise the drainage water 800ft. to the 
Sutro Tunnel, into which it will be discharged. The water which 
does the work returns to the surface by another pipe. The system 
can be extended to 3000ft. in depth or take water from mines half 
a mile away, simply by extending the pipes. The new system is 
intended to a with the heavy and cumbersome pump rods 
heretofore . It appears to us that this very system is the 
invention of Mr. Henry Davey, of Leeds, who has, if we are not 


mistaken, patented it. Nothing is said, however, on this point by 
our contemporary. Why? 
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Tuer two engravings at the top of this page illustrate a 
pump valve invented by Mr. Charles Markham, of Stave- 
ley, which has been severely tested at the Hartington Col- 
liery of the Staveley Coal and Iron Company. It will be seen 
that it consists of a block or seating, in which are fitted seven 
small valves. The seating is treated as one valve, and fixed in 
its place in the usual way. It can be drawn by the slings shown 
in the cut. The valves are of the Cornish or double-beat type, 
with a sufficient excess of area in the ring valve to provide for 
a quick lift. This system possesses many advantages. We 
illustrate for the sake of comparison, the ordinary 
double-beat as used in South Durham collieries, and the 
old type of butterfly valve used at Staveley, and now 
being supplanted by the “Staveley” valve. The following state- 
ment will make the matter quite clear to our readers, we think, 
without further explanation :— 


Comparative efficiency of pump clacks. 


Diameter of pumprams... ..| ft, Sin. ES 
Stroke of diito .. ..| 10ft.0in, 42 i¢ 
Diameter of risingmain  .. ..| lft. 6in. Ee 
Area of ditto | SZ | 
Height ofcolumn .. .. .. ..| 720°0ft. | 
Pressure in Ib. per sq. in. due to £5 ;,°9 
‘Area of valve under pressure of column .. ..| 16°9 | 367°6 | 415°4 
Area of openings in clacks for delivery .. ..| 222°6 113°08 156 
Area of beating surface .. .. .. .. .. ..| 55°65 56°5 118°2 
Pressure per square inch on dittoin Ib. .. ..| 664°24 | 2033" 1098°1 
cd av se 466" | 218° 
Lifting area of ditto.. .. .. .. .. .. «. 9° 299°4 | 219°3 
Pressure per sq. in. required to lift ditto.. .. “TTT 1°55 “994 
Percentages. 
Area of delivery, rising main being taken at 100| 87°47 44°4 
Area of delivery, Staveley valves being taken | 
per sq. in. on beating surface, ditto | 
Pressure ditto required to lift valves, 100.. ..| 100 199°5 | 127°9 
Average time of clacks worki ithout | 
changing .. .. .. .. .. .. .. .. ..|65weeks| — 8 weeks 


LIVERPOOL ENGINEERING SocretTy.—The hundred and fourth 
meeting of this Society was held on Wednesday evening, at the 
Royal Institution, Mr. A. Holt, president, in the chair. A paper 

read by Mr. C. F. Findlay, M.A., C.E., of the Dockyard, 
Liverpool, ‘‘On the Design of Movable Bridges.” After enume- 
rating the different types of bridges made use of in different 
localities, and describing the advantages and defects of each type, 
the author proceeded to discuss the comparative merits of swing 
bridges constructed in one leaf and in two, advocating the single 
leaf system on the score of economy up to a limiting span, depen- 
dent on the proportion of the moving load to the dead Ic oad. 
then investigated the ratio which the tail end of the bridge should 
bear to the total length to make the cost the smallest, and 
described methods of determining the strains on the continuous 
girders of a single leaf bridge, which were illustrated by diagrams. 
The paper was further illustrated by sketches of a bascule bridge, 
a drawbridge, and a single leaf and a double leaf swing bridge. A 
discussion followed the reading of the paper, and the further dis- 
cussion was adjourned to the next meeting on February 2nd. 
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JONES'S VERTICAL BOILER. 


THE accompanying illustration explains itself. It shows in sec- 
tion and plan avertical boiler, patented by Mr. Jones, of Liverpool, 


SECTIONAL PLAN 


and manufactured by Messrs. C. Wilden, King and Co., Parliament- 

Westminster. It resembles in some respects Cochran's 
vertical boiler, but instead of having horizontal fire flues it has 
vertical water tubes. At each side of the central chamber are 
pipes, as shown, which return the water from the top to the 


bottom. This should be a very efficient boiler. The tubes are of 
brass, and the fire-box of Lowmoor. 


BLOWING ENGINES AT THE STAVELEY 
TRON WORKS. 
WE give herewith a set of diagrams from one of the engines and 
blowing tubs which we illustrated on the 14th inst. The di 8 
or both engines are nearly identical, and on working the calcula- 
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tions out it will be found that the effective work is nearly 92 

cent. of the total work done. It will not fail to be noticed that 
the air pressure di s do not begin with a curve, the pressure 
rising in an inclined line. It is not easy to account for this. We 
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have failed to find any satisfactory explanation of the fact, which is 
equally apparentin both blowing cylinders. The rise of temperature, 
we may add, is very small, the large surface of metal exposed 
and the small pressure acting together to keep it low. 


Tue Artzona.—For this ship it is claimed that she is the fastest 
ocean steamer in the world. The Arizona is 465ft. long, 46ft. 
beam, and 37ft. 6in. depth of hold, and about 6000 tons burden, 
and propelled by engines of about 7000 indicated horse-power. Her 
cargo space measurcs 167,000 cubic feet, and she carries over 
2600 tons of dead weight cargo, exclusive of 1200 tons of coal fer 
fuel. She is steered by steam, her anchors lifted by steam, and in 
fact steam does the work of the ship. She has four iron (hollow) 
masts, which serve as ventilators to the holds, carries ten > life- 
boats, and is in every respect a first-class steamer. The following 
cer i statement of some of her voyages will give an idea of her 
speed :— 


d. 

ae Point 12.35 p.m., June, 1 1879; Sandy Hook, 7.45 p.m., 
8. H. 6 p.m., June 17, 1879; R. P. 7.200am. June 25 .......... 
8. H. 10am., July 22, 1879; R. P. 10.30 p.m., July 29........ 
R. P. 9.27 am., August 10, 1879; 8. H. 9.30 p.m., August 17 .. 
8. H. 2.55 p.m., August 26, 1879; R. P. 5.15 p.m.. September 3 
R. P. 10.12 a.m, Sept. 14, 1879; 8S. H. 10.20 p.m., Sept. 21 .... 
H. 7.25 a.m., February 10, 1880; R. P. 9am., 18.. 
55 p.m., — 20, 1880; R.-P. 6.58 p.m., April 28 ...... 

R. P. 12.45 p.m., May 9, 1880; 8. H. 7.10 p.m., May 16.. 

8. H. 8.45 a.m., May 25, 1880; R. P. 9.23a.m., June2 .. 
8. H. 1.27 p.m., June 29, 1880; R. P. 

8. 


a.m., July 7 ..... 
.10 p.m., July 25........ 


9 
R. P. 9.34 a.m., July 18, 1880; 8. H. 9. 
P. 2.15 p.m., August, 11 .. 
1 
1. 


8. H. 5.30 p.m., August 3, 1880; R. 
R. P. 9 a.m., August 22, 1880; 8. H. 
8. H. 9.30 a.m., Sept. 7, 1880; R. P. 
R. P. 9.20 a.m., Sept. 26, 1880; S. H. 6.10 p.m., October 3 
R. P. 12.44 p.m., October 31, 1880; 8. H. 7.20 p.m., Nov. 
8. H. 6.50am., Nov. 16, 1880; R. P. 11.48 p.m. Nov. 23 - 
Queenstown 9 a.m., Dec. 5, 1880; 8. H. 3.15 p.m., Dec. 13 .... 


. 11.30 p.m., August 29.... 
16 p.m., Sept. 15 ...... 


~ 


The last trip but one in the preceding table, the Arizona left her 
dock at New York at 4.30 a.m., November 16, and passed Queens- 
town 11.48 p.m., November 23, but was unable, owing to a heavy 
gale, to land her passengers, and continued on her voyage, docking 
at Liverpool at 4 p.m. on the 24th of November, making the run 
from dock to dock in eight days and seven hours, without deduc- 
tion for stoppages. Abbreviations :—R. P., Roche’s Point ; 8. H., 
Sandy Hook. 


KrtcHen BorterR EXxPLosions.—The Manchester Steam Users’ 
Association have issued the following circular on kitchens and circu- 
lating boiler explosions :—‘‘ Kitchen boiler explosions are due to 
an accumulation of pressure in the boiler in consequence of the 
outlets bein sapped up while the fire is burning. These explo- 
sions occur during the frost through the choking up of the pipes 
with ice. Sometimes stop _ are placed in the circulating pipes, 
and should these taps be shut, or should the circulating pipes 
become choked with sediment or stopped up from any other cause, 
the pressure would then be bottled up and an explosion might 
result at any time, whether summer or winter. To prevent this 
every boiler should be fitted with a small reliable safety valve, 
whether the boiler be of copper or of cast iron, and whether it be 
fitted with a copper cylinder or not. A safety valve of dead weight 
construction is recommended as the most simple. In the event of 
the outlets becoming choked, it would relieve any undue pressure 
and prevent an accumulation, while at the same time it would emit 
a slight hissing noise, which would tell those in the kitchen that 
something was wrong. In the meantime, until a safety valve can 
be fixed, open the hot water tap in the bath room, and any other 
hot water taps connected with the boiler. If the water cannot be 
drawn freely from these taps, do not light the fire, and if the fire 
be already lighted, put it out at once. If the water flows freely 
the fire may then be lighted, but this must be done with caution, 
and the taps A described frequently opened to see that the flow 
continues and that the water gradually heats. If the flow does 
not continue, or if the water does not heat, the supply of water 
to the boiler must be running short or something must be wro 
with the circulation and the fire must be drawn. Also the col 
water cistern as well as the ball tap should be examined, and the 
cold water taps in the bath room, and elsewhere, opened to see 
that the water supply is free, otherwise the boiler may run dry. 
When the fire is once lighted and the circulation proved to be free, 
the fire should be kept burning by night as well as by day as long 
as the frost lasts, otherwise the frost may get the mastery during 
the night, choke the pipes with ice, stop the circulation, bottle up 
the pressure, and thus lead to the bursting of the boiler. But the 
only true saf is a reliable safety valve, and the sooner that is 
fixed to the boiler the better. e Manchester Steam Users’ 
Association has nothing whatever to do with the manufacture or 
sale of the dead weight safety valve recommended ; but it may be 
of convenience to the public to state that one made in accordance 
with the association’s drawings may be obtained for 10s. 6d. at 
Messrs. Isaac Storey and Son’s, Cathedral-yard, Manchester.” 
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STEAM PLOUGHING TACKLE, 


MR, T, R, H. FISKEN, ENGINEER, LEEDS, 
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SCALE OF FEET 


THE accompanying engravings illustrate the 
steam plough tackle tried with much success 
by Mr. Fisken at the Carlisle Show of the 
Royal Agricultural Society, and noticed at 
some length in our columns at the time. It 
will be seen that the plough is moved by two 
steel ropes, one end of each of which is inclined, 
while the other is fixed to one of two drums 
mounted on the plough or implement. The 
drums are driven alternately by the well-known 
Fisken fly-rope, and as the drums revolve they 
haul the plough backwards and forwards, and 
the hauling ropes are not rubbed along the 
ground. The balance plough is mounted in 
such a manner that it can be moved up and 
down, each end alternately being in the ground. 
The frame carrying the winding drums is 
as it were the plough middle, and the whole 
forming a combined windlass and cultivator. 
The anchors are mounted upon road or 
travelling wheels, the shafts of which can be 
drawn when at work to the field-side of the 
anchor, and thus prevent the latter being 
turned over when the strain of the cultivating 
implement comes upon it. One end of the 
coiled steel wire being made fast to the anchor 
is shown at the end of the field remote from the 
windlass cultivator, motion is given to the 
grooved pulley by an endless rope from the 
engine or other motor, and the plough being let 
down, the drum of the extended rope is 
clutched into its spur wheel and winds up the 
rope, drawing the cultivator towards the far 
anchor ; the other drum lays out or uncoils its 
rope behind the cultivator in readiness to draw 
it back. On reaching the end of the field the 
drum which has been winding up is unclutched, 
the end of the plough which was in work being 
raised and the other end brought into action, 
then the other drum is clutched and motion of 
the cultivator is reversed. 


ELEVATION 


TYPE DRAWINGS OF SEWERS. 


AT page 68 we give another of the Local = 1 i 
Government type drawings, of which we have : | \ TTT 
already published several, the last appear- 
ing in Tue Enorveer for July 9th 1880. The = 
present drawing is a modification of No. 1, with 
one or two additions. The modification consists 
in making the outgoing sewers from each manhole 
lower than the incoming sewersto the extent of its 
full diameter—that is, the crown of the outgoing 


SIDE ELEVATION 


been done by allowing a sewer to enter a 
' manhole at the necessary height, while the out- 
goi sewer is perhaps some feet lower. 
The result of this arrangement is that the 
sewage is churned up, and produces most 
pernicious smells. By constructing an inverted 
— as shown, all risk of annoyance from 
cause is done away. The syphon can be of 
small size to take the dry weather flow, the 
storm water being allowed to pass as shown. 
This arrangement is equally effective on very 
steep gradients for checking the too rapid flow 
of sewage and consequent bursting of pipes, 
and for preventing the upward flow of sewage 
gases. Figs. 5, 6, and 7, show various forms of 
manhole with and without sluices. 


THE WESTINGHOUSE AIR BRAKE COMPANY.— 
Although the works of the Westinghouse Air 
Brake Company now cover the block of ground 
bounded by Liberty, Twenty-forth and Twenty- 
fifth streets, and Spring-alley, to which a large 
addition was recently made by purchases of 
property on Twenty-fifth street to provide for a 
steady increase of the regular passenger-car 
brake trade, the commencement of the freight- 
brake business has rendered the present great 
establishment totally inadequate to the ane 
7 da h Mr. William 
company bought yesterday, throug’ 

Roseburg, cashier of the Bank of Pitsburg, 
completed the purchase—from Messrs. Bi 
ham, Watson and Co.—of the large property in 
Allegheny City, two blocks from the Suspension 
Bridge, known as the Anchor Cotton Works, with 
the buildings thereon erected, the Corliss —— 
shafting, and all the appurtenances. The 
perty on which the main works are situa‘ 
by 130ft. on Robinson and aah oer 
and that piece on which the iron foundry and 
stable are situated fronts 120ft. on Lacock-street 
by 114ft. on Balkam-street. The old brick cotton 
warehouse will be converted into an iron foundry ; 
new offices will be erected on Robinson-street, and 
the present office buildings will be torn down and 
converted into immense blacksmith and boiler 
shops. Some alterations will also be made in the 
ilding to furnish increased light. The 
main’ machine shop building ‘will’consist ‘of nine 
floors about 50ft.by 130ft. each; all provided 
with steam heating, water, gas, and rforated 
iron pipe fire-extinguishing devices. e engine 
is a model in its way, having a cylinder 24in. by 
48in., with 20ft. band wheels. The establish- 
ment will admit of the employment of about 
1000 workmen, and, when completed, it is 


— is level with the invert of the entering 

arrangement, of coursé, can 
= ‘be made where there is sufficient fall to enable 
one to be somewhat lavish of it. The object claimed to 
be effected by this arrangement is that the branch sewers 
cannot be backwatered until the main sewer is running full 


and 8, show various arrangements of aksnbeubds and sluices. mys 4 
is intended to show a means of connecting sewers at different 
levels, where the gradients are considerable, This has hitherto 


up. Hence there is less risk of deposit occurring ‘Sees Brake Company, on Liberty-street, will in future be 


pera. will be one of the most complete manu- 
establishments in the Uni States. 
tt is probable that the present works of the West! 


occupied @ new: com , about to be organised, and to be 
known as ie Wertnghou i achine Company, and to be devoted 


the manufacture of patented specialities,—Pittsburg Telegraph, 


= 
| 
| 
a 
| 2 3 + 5 
7 Vi | 4 
/ : LA = 
= 
= PLAN = 
~ Be We | | if 
N | = 
= 
= | = 
| 


66 


THE ENGINEER. 


JAN. 28, 1881. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ON THE COMPRESSION OF AIR, WITH HYPOTHETICAL CON- 
SIDERATIONS REGARDING THE NATURE OF HEAT. 


Srr,—In a letter to THE ENGINEER of November 5th, p. 345, it 
is said that the work expended in compressing 1 Ib. of air is in 
foot-pounds 183°45 times the augmentation of temperature in 
Fah. dee or, as said to be expressed by D. K. Clark, the work 
W = 183-45 (Ti — 

This expression, however, as with your permission I shall 
endeavour to explain, does not signify the work of comyiession 
only, but includes also the work expended in expelling from the 
cylinder the pound of air after having been com . Ata 
pressure of one atmosphere of 14°7 lb. square inch, or 2116°8 Ib. 
re square foot, and temperature of 68 deg. Fah., the volume V of 

Ib. of air is 

Vv = 5815 x (4612 + 68) _ 13-087 cubic feet. 
2116°8 

In the annexed figures let the lines A B C D in Fig. 1 represent 
the longitudinal section of a cylinder 13°287ft. in length and 
1 square foot in area, and containing 1 Ib. of air at 68 deg. Fah. 
under a movable piston C D. The end C D of the cylinder being 
open, the atmospheric pressure of 2116°8 Ib. upon the opposite sides 
of the piston would be the same, and those pressures being equal, 
it is obvious that the piston would be driven a small distance into 
the cylinder by a slight additional force applied to the external 
side. In driving the piston Ift. into the cylinder, and thereby 
reducing the volume of air from 13°287 to 12°287 cubic feet, the 
pressure would rise—as indicated by the line which curves from C 


towards V—from 2116'S to 17°" = 2289 Ib., assuming the tem- 
perature to be prevented from rising by the injection of water or 
otherwise. 

The work expended in driving the piston 1ft. into the cylinder 
at constant temperature would be 


W = (21168 x 13-287 x hyp. log. — 2116'S = 85 2ft.-Ib. 


But as the external atmosphere also follows the piston with a 
constant force of 2116°8 lb., the quantity of heat generated by 
this compression is equivalent to 2116°8 + 85°2 = 2202 foot-pounds, 
which corresponds to that which would raise the temperature of 
2202 + 772 = 2°85 lb. of water from 67 deg. to 68 deg. Fah, this 
quantity of heat being nearly equivalent to twenty-six times the 
work expended. If, however, the heat generated by compression 
was not extracted, but retained entirely by the air itself while 
reducing the volume from 13-287 to 12-287, the pressure would rise 
21164 13°287 1°408 _ 
from 2116°8 to 2116°8 x (s5s87) = 2364 Ib. per sq. ft., 
and the absolute temperature would rise from (68 + 461°2) = 529°2 
to 529°2 x ( ox 408 — 529-2 x 1:0825 = 546-4 deg., being an 
elevation in temperature of 17-2 deg., while the work expended is 
only 17°2 x 130°3 — 2116°8 = 124 foot-pounds; the quantity of 
work requisite to raise 1 Ib. of air at constant volume 1 deg. Fah 
being 130°3 foot-pounds. Having now under the piston 12°287 
cubic feet of air at a pressure of 2364 lb., with the atmospheric 
air on the opposite side following the piston with a constant pres- 
sure of 2116°8 Ib., let the air now be expelled from the cylinder 
through a small orifice or delivered into a reservoir containing air 
at a constant pressure of 2364 — 2116°8 = 247°2 lb. per square foot 
above the atmosphere. The work expended could not be less than 
W = 247°2 x 12°287 = 3037 foot-pounds, and in adding to this the 
quantity a in compression—124 foot-pounds—the whole 
work expended in first compressing and then expelling from the 
cylinder the pone of air at a uniform pressure of 247°2 lb. 
square foot above the atmospheric pressure is W = 124 + = 
3161 foot-pounds, and it will now observed that those figures 
correspon a a the equation referred to by your corre- 
mdent, in which W = 183°45 (T, —T,) since in this instance 

1 — T, is 17°2 deg., and therefore W =183°45 x 17°2 = 3155 
foot-pounds. 

Let us now suppose the pound of air in cylinder A B C D, Fig. 1, 
to be compr at constant temperature into half the volume by 
forcing the piston C D into the position EL. The pressure of one 
atmosphere of 2116°8 lb. being represented by the length of the 
line D C or LE, would rise to two atmospheres represented by L V 
or A P, and the quantity of heat generated and transmitted to the 
cooling medium during this compression would be P V hyp. log. 2 = 

2116°8 x 13°287 x "693 = 28,127 x °693 = 19,490 foot-poun 
represented by the area—in Fig. 1—D C V L D, but as the external 
atmosphere follows the piston through 6°643ft.—while the piston 
is moving from the position C D to E L—with a constant pressure 
of 2116°8 lb., the work expended is only 
19,490 — 6°643 x 2116°38 = 
19,490 —{14,060 = 5430 foot-pounds 
represented in Fig. 1 by the areaC VEC. The heat thus gene- 
rated by the expenditure of 5430 foot-pounds of work is, therefore, 
equivalent to that which is required to raise the temperature of 
19,490 + 772 = 25°2 lb. of water 1 deg. Fah., and this quantity of 
heat must be abstracted during compression, or otherwise the tem- 
perature would be augmented, and the pressure thereby rise to 
more than double by compressing the air to half the initial volume. 
The area—Fig. 1—A B C D is equal to the area A P V L, and the 
area C V I D C is also equal to the area C B P V C, and either of 
those first two areas are to either of the last as 1 is to hyp. log. 2, 
which is °693. Or say, if the area A P V L represented one square 
foot of surface, the area C V LD C or C B P V C would represent 
“693 square feet. 

The lines B P V C B, Fig. 1, correspond nearly with those which 
would be traced by the pencil of an indicator if applied to a non- 
condensing engine working with steam admitted at a pressure of 
two atmospheres, cut off at half stroke and expanded down to one 
atmosphere. Under those conditions the work obtained from 


(2) = 6°643 cubic feet of steam of two atmospheres would 


also be nearly the same (19,490 foot-pounds) as is required to com- 
press at constant temperature 13°287 cubic feet of atmospheric air 
into half the volume, and then deliver the same into a receiver at 
the constant higher pressure of two atmospheres. 

Having now under the piston E L—Fig. 1—6'643 cubic feet of 
air at a pressure of 2x 2116°8=4233'6 lb., and the external atmo- 
sphere following the piston with a pressure of 2116°8 lb., the work 
expended in driving forward the piston from the position E L to 
B A, and thereby expelling the pound of air through an opening in 
the end of the cylinder, conducting to a receiver containing air at a 
uniform pressure of two atmospheres, would be 6°643 x 2116°8 = 14,060 
foot-pounds, as represented by the area E V P B, and as this area 
is equal to the area D C E L, which represents the potential ene 
or work done by gravity upon the external air which descends while 
following the piston ogg aye or weight of 2116°81b. per square 
foot during compression, the 25°2 units of heat then generated and 
discharged is therefore equivalent to the work expended in first 
compressing and ther disc! ing the air from the cylinder at the 
higher pressure. 

While the 6°643 cubic feet of air is entering the receiver, let the 
same air, or a similar pe from the receiver, be admited under 
+ 2 we A B, Fig. 2; so that while the piston in Fig. 1 moves 

ow. 


y from L E to A B, the piston in Fig. 2 shall, under a similar 
resistance, simultaneously move from A BtoLE. The work trans- 
mitted to the piston in Fig. 2, excluding friction, would, it is 

zt, bo measiy equal to that expended in driving the piston in 


Let the pound of air (6°643 cubic feet at a Pressure of two atmo- 
spheres and absolute temperature of (68 +461°2) =529°2 deg.) now be 
supposed to expand, without receiving heat from the sides of the 
cylinder, down to a pressure of one atmosphere as indicated by the 
curve V C in Fig. 2. The temperature would then fall from 529°2 
deg. to 529°2 x (4) *®=529°2 x ‘8179 = 4328, which is 28°4 deg. below 
the zero of Fah. thermometer, or which corresponds to a fall— 
from 68 deg.—of 96°4 deg. In consequence of this fall in tempera- 
ture the volume of air, while falling to half the pressure, would 
only increase from 6643 to 6°643 x 3°T!=6°643 x 1°636=10°867 
cubic feet, and the pressure upon the opposite sides of the piston 
would be equal after travelling (from I L to C D) 4°223 feet. 
The useful effect or work recov from the pound of air on being 
admitted under the piston, Fig. 2, at a constant pressure of two 
atmospheres and then expanded to 1°636 times the initial volume— 
when the pressure would fall to one atmosphere—and finally dis- 

harged at an absolute temperature of 432°8 and volume of 10°867 
cubic feet is 183°45 x (529°2—432°8)=183'45 x 96°4=17,684 foot- 
pounds, as represented by the area B P V C B, Fig. 2. The work 
expended in supplying the same air to the receiver, as already shown, 
is 19,490 foot-pounds represented by the area C V P BC in Fig. 1. 
The a of those quantities being 19,490—17,684 = 1806 foot- 
pounds, 

With a perfect compression air pump and expanding cylinder, 
and sufficient supply of injection water at a temperature rather less 
than 68 deg., it therefore appears that by the expenditure of 
1806 foot-pounds a cooling chamber may be supplied with 10°867 
cubic feet of air of atmospheric pressure and temperature 50°4 deg. 
Fah. below the melting point of ice, and which corresponds to a 
supply of 10°867 x 33,000 + 1806 = 198 cubic feet per minute 
from the work of an engine or water-wheel of 1-horse power. It 
is, however, scarcely necessary to say that from mechanical imper- 
fections and losses in the transmission of heat to and from the 
walls of the cylinders the practical efficiency of a machine of this 
character would be small compared to what is here stated. That 
efficiency is also much impaired by the presence of a small quan- 
tity of the vapour of water which ly liquefies during expansion, 
and thereby yielding heat to the air while expanding. Since the 
areas P B V E in Figs. 1 and 2 are equal to each other and repre- 
sent 14,060 foot-pounds, the work expended in com jon exceeds 
the work of expansion as far only as the area C V E C in Fig. 1 
exceeds the area V E C V in Fig. 2, and as the former area al 
sents 5430 foot-pounds the latter corresponds to 17,684 — 1406 = 
3624 pou: the difference, as already stated, being 4530 — 
3624 = 1806 foot-pounds. 

While the areas C VP BC and C VLD Care in 1 equal 
to each other, those areas in Fig. 2 are to each other as the specific 
heat of air at constant pressure is to the specific heat at constant 
volume, viz., as 1°408 is to 1 or as 183°45is to 130°3. Hence the 
area C V L D C in Fig. 2 corresponds to 130°3 x (Ti — Tz) = 
130°3 X 96°4 = 12,561 foot-pounds ; but as 4°223 x 2116°8 = 8939 
foot-pounds of this work is expended in repelling the ey ee 
as represented by the area E C D L, the useful effect of the air 
while expanding, as has already been otherwise computed, is only 
12,561 — 8939 = 3622 foot-pounds as represented by the area 
VECV Fig. 2. 

When the piston arrives at the position E L Fig. 2, let us sup- 
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pose an exhaust port to open. The pressure 
ra 44 fall from two to one atmosphere, but the fraction only of 
“3887 Ib. of air would flow out. arresting the velocity with 
which the first part of this fraction rushes into the atmosphere the 
heat thereby generated would be sufficient to prevent the tempera- 
ture from i Tling sensibly below 68 deg.; at as the air in the 
cylinder continues to expand and lose heat in giving motion to that 
portion which is expelled against atmospheric resistance, the tem- 
perature of the fraction 6113 lb.—6°643 cubic feet—finally left in 
the cylinder falls as before from 529°2 deg. to 432°8 deg., and the 
temperature of the last portion of the “3887 Ib, expelled would not 
be sensibly higher. By this method of expansion the useful work 
of 3623 foot-pounds as represented by the area V E C Fig. 2 would 
be lost, and this work is sufficient to elevate the temperature of 
“3887 lb. of air at constant pressure (3623 + ‘3887 = 183°45) = 50°8 
deg. Fah. The mean chad temperature of the ‘3887 Ib. of air 
expelled would therefore be 432°8 + 50°8 == 483°6 deg., and as the 
volume of °3887 lb. of air at this temperature is—at a pressure of 
2116°8 lb. per square foot—4’718 cubic feet, the work done in dis- 
placing the atmosphere would be 2116°8 x 4°718 = 9987 foot-pounds, 

his work, it will now be observed, although producing no useful 
mechanical effect, is precisely equivalent to the quantity of energy 
or heat lost by the pound weight of air. 

The diminution in temperature of °6113 Ib. being 96°4 deg., is 
equivalent to *6113 x 130°3 x 96°4 = 7678 foot-pounds, while the 
x 130°3 x 45°6 = 


would, of course, 


shall, in consequence of the ——- volume, simultaneously 
travel from B A to E L through a space of 8°123ft. Further 


will be alike, and this a inder—Fig, 3—will now contain 
in 


‘287 cubic feet of air at 
cylinder Fig, 1; the 117°8 deg. 
by a heater to the wi i 


now ace what we have got in equivaleyee for this loa 


heat. In the first place, when not heated, it will be observed the 
pound of air only drives the piston at the full pressure of two 
atmospheres—4233°6 lb. per square foot—through a distance of 
6°643ft., whereas when heated, the distance travelled under full 

ressure is 1°48ft. in excess of this, which corresponds to 

*48 x 4233=53°15 x 117°8=6260 foot-pounds as represented by the 
area mSL Vm, and as this quantity never appears as heat, but 
represents the gross resistance repelled by the air while being 
heated and expanding under constant pressure, it is termed the 
latent heat. Hence, after having augmented the temperature of 
1 1b. of air te the extent of 117°8 deg. Fah., that air only contains 
130°3 x 117°8=15,350 foot pounds more heat or energy than it did 
before being heated, and this energy—as hee 4 by the area 
VLDCYV, Fig. 3—corresponds to the gross mean resistance 
repelled by the piston, while the pound of air—without receivin, 
heat from the walls of the cylinder—expands from a volume o' 
8°123 to (8°1382+5°164) =13°287 cubic feet, and is therefore entire] 
exhausted when the piston arrives at the position C D, the poun 
of air being now restored to its original volume of 13°287 cubic 
feet, temperature of 68 deg. Fah. po pressure of one atmosphere 
of 14°7 lb. per square inch, While so expanding, however, it will 
be observed that much the largest portion of heat lost is expended 
in repelling the atmospheric resistance through a space of 
5°164 buble feet, as represented by the area EL DC, Fig. 3, and by the 
expulsion of this volume of air (5°164 x 2116°8)=10,931 foot pounds of 
heat energy is, in lifting the atmosphere against the force of gravity, 
converted into potential energy. The actual work or useful 
mechanical effect realised by expanding the pound of air to half the 
pressure is therefore only 15,350 — 10,931=4419 foot-pounds as re- 
presented by the area V & CV. This of course also corresponds to 
the work required to compress 1 1b. of air to two atmospheres when 
the temperature rises from 68 deg. to (68 + 117°8) = 185'8 deg. Fah., 
or to (461°2 + 185°8)=647 deg. absolute, and those figures 4419 foot- 
pounds differ widely from about 21,500 as computed by your corre- 
spondent. If, however, we add to these figures (4419) the work 
expended in delivering the heated pound of air into a receiver at a 
uniform pressure of two atmospheres, which is 8°123 x 2116°8 = 
17,194 foot-pounds, as represented in Fig. 3 by the area V P B E, 
the whole work expended in first compressing and then discharging 
is 4419 + 17,194 = 21,613 he was as represented by the area 
C VP BO, and which also corresponds to the area mS DC Vm. 
Either of those areas agreeing, as may now be noticed, with the 
equation referred to by your correspondent in which the work 
W = 183°45 x (T: —T:) as in this instance T; — T2 = 117°8 and 
183°45 x 117°8 = 21,610. 

The difference between the work expended in driving a force 
pump supplying air to a heater at a pressure of two atmospheres 
(and constant absolute temperature of 529°2 deg.), and the work 
obtained from each pound of air after being heated to 647 deg. 

is 183°45 x (647 — 529°2) — 53°15 x 647 x hyp log. 2 = 

= 183°45 x 117°8 — 28,127 x 693 = 

21,610 — 19,496 = 2114 foot-pounds 
as represented in Fig. 3 by the area C m V C, and which is less than 
one-tenths of the quantity of heat (21,610 foot-pounds) expended in 
elevating the temperature of the pound weight of air. Although the 
whole heat su ried to the air disappears in doing work upon 
piston Fig. 3, this work is only about one-tenth in excess of that 
which is required to compress and deliver the same mass of air into 
the heater at a constant absolute temperature of 529°2 and pressure of 
two atmospheres, which work (19,496 foot-pounds) is represensed (as 
already stated) in Fig. 1 by the area CVPBC, and which corre- 
spond to the area Cm PBC, Fig. 3, which is also equal to the area 
mSDC. Either of those areas represent what is termed the 

rejected heat, being the quantity of heat transmitted to the injec- 
tion water, so as to prevent the temperature of the air or other 
fluid from rising during compression. 

As a general expression which is applicable to any fluid when 
equal incr ts in quantity of heat supplied to that fluid produce 
equal increments in temperature, 


Rejected heat = CT: x hyp. log. 


=superior absolute!temperature, and the inferior, C=specific 
heat of the fluid, and if written in foot-pounds, the heat rejected 
is also expressed in foot pounds. Then, according to this expres- 
sion, when the absolute temperature of a pound weight of air is, 
under any constant pressure, raised from 5292 to 647-—, then ex- 
panded until the temperature falls from 647 to 529°2, and finally 
ae to the original volume at a constant temperature of 
529°2, the heat generated and rejected during that compression is 


183°45 x 529'2 x hyp. log. 188'45 x 5292 x “201 = 183°45 x 
106°4=19,519 foot-pounds, 


and which agrees nearly with the quantity (19,496) otherwise com- 

ui! Then, since the pound of air was elevated 117°8 deg., and 
The quantity of heat rejected during the compression is equivalent 
to that which would heat the same air 1063 deg., the difference 
being 117°8-106°3=114. The work while expanding would exceed 
that expended in compression to the extent of 183°45 x 114=2110 
foot-pounds, and this corresponds nearly with 2114 foot-pounds as 
otherwise computed. 

Let us now suppose a pound of water to be confined under a 
piston at a similar temperature of 185°8 deg. Fah. The pressure 
at that temperature being fully 8 lb. per square inch, let the piston 
be permitted to yield to the vapour pressure by gradually reducing 
the load from 8 ib to 7; lb. per square inch, when the temperature 
of the water and vapour would fall from 185°8 to 68 deg. Let the 
piston now be returned — the vapour at a constant tem- 
perature of 68 deg. and pressure of y3; lb. per square inch. The 
work of expansion would then exceed the work of compression 
and liquefaction of the vapour to the extent of 772 x 114 = 8858 
foot-pounds, corresponding to the equation 


W=772 x { Ts) ~ Ts x hyp. log. nt 


In the first place the quantity (T, — T) == (185°8 — 68) = 117°8 
units of heat entirely disappears in evaporating about one-tenth of 
the pound weight of water and repelling the piston under a load 
diminishing from 8 Ib. to nearly 3; Ib. per square inch, and through 
a space of fully 93 cubic feet; but on the return of the piston, 
compressing and condensing this 93 cubic feet of vapour at a con- 
stant pressure of fully ;4; lb. per square inch (or 47°87 Ib. per 
square fout) and temperature of 6 + Fah., the quantity 
T: x hyp. log. n = 529°2 x hyp. log. ae = 1063 units of 

heat—or say as much as would raise the temperature of 106°3 lb. of 
water from 67 deg. to 68 deg.—reappears, and must be abstraeted 
during compression so as to prevent the temperature and pressure 
from in rising while liquefying the vapour. Hence, whether 
using liquid water or air, te appears that while expending 117°8 
parts of heat, not more than 114 of those parts can possibly, under 
the conditions specified, be utilised as a motive agent. 

It is now about thirty-eight years since, when in New Orleans, I 
was shown by Dr. Gorrie a small machine with two cylinders, 
which he had constructed for the purpose of freezing water by the 
compression and — of air under pressure. Many cooling 
snacbines have since been made; but although the process may be 
reversed by first expanding and then compressing, and air thereb: 


moderately heated supplied to a vinery or other building by a small 
— of power, Tom not aware of this having ever coon put 
ice. 


uppose, for example, one pound of air of atmospheric pressure 
to be maintained by the injection of water at a constant absolute 
temperature of (38°8 + 461°2)=500 deg. while expanding in a 
cylinder under a piston to a double volume and pressure of half an 
atmosphere ; then discharged into a receiver, in which receiver the 
pressure is prevented from rising above half an atmogphere by a 
pump drawing away the same air, in which it is reoompressed, 
pad Finally discharged into the building to be heated at atmospheric 
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2309 foot-pounds, and those quantities taken together correspond, 

as already stated, to 7678 + 2309 = 9987 foot-pounds. When 

expanded freely into the atmosphere it will be dourvel that the 

final volume of the pound of air is 6°643 + 4°718 = 11°361 cubic 

feet ; whereas it is only 6°643 + 4°223 = 10°866 cubic feet, when 

doing the maximum amount of work by expanding under a piston 

down to the same terminal pressure. 

' Let us now suppose the pound of air as it is discharged from the 
cylinder, Fig. 1, to be delivered under the pie AB of Fig. 3, but 
in its passage to be vaised in temperature from (68 + 461°2)=529°2 
to (529°2 + 117°8) = 647 deg., so that while the piston in Fig. 1 
travels from EL to A B—through 6°643ft.—the piston in Fig. 3 
air = = now = the 
piston E L move onwards under a eey diminishing Los 
through a further distance of 5°164ft., when having arrived at C D 
the internal and external temperature and pressure upon the 
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at 500 deg. (38°8 Fah.), and discharging the same (15°35 cubic feet) 
at atmospheric pressure and temperature of 611°3, is 183°45 x 
(611°3 — 500) =20,420 foot-pounds, But the work obtained from the 
same air when taken in at one atmosphere, then expanded to a 
double volume, and finally disc into the receiver at a 
pressure of half an atmosphere and constant temperature 500 deg. 
absolute would be 
53°15 x 500 x *693=18,340 foot-pounds, _ 

By this -, 18,340 foot-pounds=23'7 units of heat is first ex- 
tracted from the injection water, the temperature of which water 
must be rather higher than 38°8 deg. Fah., and this heat, along 
with (20,420 —18,340)=2080 foot-pounds expended in driving the 
machine, is delivered into the building to be heated, 

Then, since one pound of air (12°55 cubic feet) is taken in to the 
first cylinder at 38°8 deg. Fah., and diseharged from the second at 
150°1 deg. Fah., and volume of 15°35 cubic feet by the expenditure 
of 2080 foot-pounds of work, a steam engine or water wheel of one 
horse power would, under the specified conditions and exclusive of 
losses, yield a constant supply of 15°3 x 33,000 + 2080=242 cubic 
feet of air per minute at the above temperature of 150°1 deg. Fah., 
this quantity of heat being nearly equivalent to ten times the work 


expended, 

The pressure of air, or other gases and vapours, is supposed to 
result from the impact of the molecules against the sides of the 
vessel in which they are contained. The velocity of the gaseous 
molecules requisite to produce the observed pressure as propounded 
by Kronig, Herapath, Thomson, Joule, Clausius, and others, corre- 
sponds to that which a body would acquire by gravity in falling 
from one and a-half times the height of a homogeneous atmosphere 
of the same gas, the weight of which, on any unit of base, corre- 
nonds to the pressure. As long as a gas strictly follows the law of 
Sayle—tinving at any constant temperature precisely a double 
pressure at half the volume—the height of a homogeneous atmo- 
sphere of that gas is proportional to the absolute temperature, and 
1s unaffected by pressure. With air, the height referred to is 
53°15 T ft., and the mean velocity of air molecules at any abso- 


lute temperature T will be v = ¥2q x 1} x 53°15 T = 71°65 
7 T feet per second. Since the density of hydrogen is ‘0692, the 
height of an atmosphere of uniform density of that gas will be 
53°15 

ait T = 768 T, and the velocity of the molecules v = ¥ (2g x 14 


x 768T) = 272 / T feet per second. The density of gaseous 
steam being nine times that of hydrogen, the velocity of the 


molecules will be (2 T=907 and since the 


density of oxygen is nearly sixteen times that of hydrogen, the 
molecules of that gas will, when at the same temperature, only 
move with one-fourth the speed of the hydrogen molecule. 

The temperature or intensity of heat manifested by a gas is not 
sensibly affected by the quantity of matter or number of molecules 
enclosed within any given space, but is nearly proportional to the 
square of the velocity into the weight or mass of the individual 
molecules. The oxygen molecules being sixteen times heavier than 
those of hydrogen, produce the same temperature when moving 
with one-fourth of the velocity. In illustration, let us suppose 
1 oz. weight of hydrogen to be enclosed within a vessel of the size 
and shape of 1 cubic foot, at a temperature of 38°8 deg. Fah., 
which corresponds to 500 deg. absolute. The pressure which 
this ounce weight of molecules would exert upon each 
of the six sides of the cube is 768 x 500 = 384, oz. 
and the velocity of the molecules—moving in all directions and 
striking the six internal sides of the cube—requisite to produce that 
ema corresponds to that which a body would acquire in falling 
rom a@ height of 14 x 384,000ft., which is = 272 4/ 500 = G082ft. 
per second. If an ounce weight of oxygen of the same tempera- 
ture was similarly confined within a cubic foot of space, the pres- 
sure would only be 48 x 500 = 24,000 oz. per square foot, and the 
molecular velocity requisite to produce that pressure corresponds to 
that acquired by a body in falling from a height of 14 X 24,000 = 
36,000ft., and which is 68 4/ 500 = 1520}ft. per second. 

Let us now imagine the absolute temperature of the ounce of 
oxygen within the cube foot to be elevated from 500 deg. to 
8000 deg. We should then have the ounce weight of oxygen 
molecules moving with the same velocity, exerting the same pres- 
sure, and containing, although sixteen times higher in temperature, 
only the same quantity of heat or intrinsic energy as the ounce 
weight of hydrogen. The hydrogen molecules being sixteen times 
more numerous will make sixteen impacts against the internal sides 
of the cubic foot vessel for each lew delivered by the oxygen 
molecules, and thereby produce the same pressure, but the oxygen 
molecules being sixteen times heavier, will, when moving with the 
same velocity, strike with sixteen times the force, and thereby pro- 
duce sixteen times the absolute temperature, provided the molecules 
are of equal hardness or firmness of texture. 

The vibrations excited in a bell by a blow with a wooden mall or 
hammer of lead would not be quite the same as those generated by 
a hammer of steel of equal weight and striking with the same 
velocity ; and temperature or intensity of heat may likewise be 
similarly modified to some extent by the character or structure of 
the impinging molecules. It is, moreover, obvious that the action 
of the bell hammer would be greatly enfeebled if divided into six- 
teen parts, although all of those parts continued to strike with the 
same velocity, and this division might be repeated until the sound 
became inaudible, although those smaller parts possessed in the 
aggregate the same intrinsic energy, and also exerted the same 
mean pressure upon the internal surface of the bell as the original 
mass. When gaseous molecules of any given weight are confined 
within a cubic foot and move in ol Aeetieas with a uniform 
velocity, the pressure is nearly proportional to the number of 
molecules present, whereas the cube foot may contain a million or 
billions of molecules without any sensible change in temperature, 
provided there is no change in velocity, but provided also that the 
molecules do not unite and form larger masses, or break up into 
smaller masses, since by such union or breaking up the temperature 
would be proportionally elevated or depressed irrespective of the heat 
g ted by chemical union or lost by disruption. According to this 
hypothesis the absolute temperature of the interstellar medium 
would be doubled without changing either its velocity, energy, 
elasticity, or pressure, were it only possible for each couple of 
atoms of that medium to unite, and form one unit of double mass. 

Returning now to the ounce weight of hydrogen confined in the 
space of one cubic foot, and exerting a pressure of 384,000 oz. = 
24,000 lb. per square foot, which requires a molecular velocity of 
6082ft. per second, it is obvious that if the molecules had no heat 
in themselves, but moved all directions in rectilineal paths with a 
motion of translation only, the total energy in foot-pounds of the 
cubic foot of hydrogen would correspond to one and a-half times 
the pressure in pounds per square foot, i.e, in this instance 
14 x 24,000 = 36,000 foot-pounds. On the same conditions the 
quantity of heat in foot-pounds requisite to double the pressure of 
a cubic foot of any gas would staaghy correspond to one and a-half 
times the initial pressure in pounds per square foot; but to increase 
the volume from one to two cubic feet at any constant pressure 
would require two and a-half times the pressure in pounds per 
square foot. In doubling the pressure at constant volume, the 
velocity of the molecules must be increased from v to y/ 2 X v; 
but in doubling the volume at constant pressure, the velocity of the 
molecules must not only be similarly increased, but a load equiva- 
lent to the pressure must at the same time be lifted 1ft. 

The specific heat of a gas at- constant pressure, divided by the 

tant volume, is usually denoted by the letter 


P eat at 
y or k, and on the above conditions we should have 
= = 1066, 
short letter, which appeared gbout two years since in the 
ered” te 


Phil ical Magazine, this (1°666) is said to have been the value 


found for k with the vapour of mercury, and in a work on “The 
Atomic Theory,” by Ad. Wurtz, published this year, I find the 
following pa: “Kundt and Warburg have shown that 


internal work is not performed in the case of mercury vapour, and 
that the relation bet the ific heats of mer vapour 
under constant pressure and under constant volume (1° 7) is the 
same as that indicated by theory. It is obvious that in this case 
there is no internal work, because the molecule is only composed of 
a single atom.” ‘This, if reliable, is certainly a most remarkable 
circumstance, as it indicates the existence of molecules which are 
neutral or impenetrable to heat, having a progressive motion ee 
but without either rotary motion or vibratory motions of the 
smaller atoms of which a molecule is supposed to be constituted. 
The molecules of mereury vapour oy ys hundred times heavier 
than those of hydrogen will produce the same temperature when 
striking with one-tenth of the velocity. 


For hydrogen gas k = 1°412 and ar = 3425, 


For nitrogen 1°41 and = 3'44, 
For oxygen k=14 and = 35, 
For air k =1'408 and = 3'451, 


For gaseous steam = 1'304 and = 4'20° 


Vapour of sulphuret of carbon k = 1'198 and ue = 6°05, 
The quantity of heat in foot-pounds required to double the pressure 
of one cubic foot of air at constant volume, is— ine = 2°451 times 


the initial pressure in pounds per square foot, and to double the 
volume at constant pressure is a = 3°451 times the pressure, 


and 3°451 x 53°15 = 183°45 foot-pounds, which is the quantity of 
heat or work sees to augment the temperature of 1 lb. weight 
of air one Fah. degree when under any constant pressure. 
This quantity py fe separated into three portions ; taking first the 
latent heat = 1 x 53°15 foot-pounds, which is not manifested in the 
form of heat, but is equivalent to the gross load lifted or resistance 
repelled when expanding to a greater volume under any constant 
pressure P; secondly, 14x 53°15 =79'725 foot pounds, which 
must be expended in accelerating the velocity of translation of the 
molecules to an extent sufficient to maintain the same constant 
pressure within the larger s: 3and thirdly, ‘951 x 53°15 = 50°55 
oot-pounds, the action of which portion is uncertain, and has there- 
fore provoked much speculation ; but is assumed by Clausius to be 
expended in heating and expanding the solid molecules, or, in other 
words, in giving a rotary or vibratory motion to the smaller 
atoms of which a molecule is constituted. The higher the velocity 
of translation of the molecules, the sharper will be the collisions, 
and the sharper the collisions, the greater will be those vibratory 
motions. 

This fraction of heat—the action of which is uncertain—varies 
more or less with every gas or vapour. While, according to Kundt 
and Warburg, it is nothing with the vapour of mercury ; it corre- 
3°451 — 2% 951 
sponds to {~~ eed) = 3-451 = ‘275 of the whole heat 
expended in heating air under any constant pressure. With 
hydrogen and nitrogen it is slightly less, and with oxygen rather 
more, as will be observed from the value of k; but with the vapour 
of sulphuret of carbon when heated under constant pressure it 


constitutes = ‘586 of the whole heat expended. 


Notwithstanding the high specific heat of this vapour, the ratio of 
expansion—as ] determined experimentally many years since—is 
not sensibly greater than that of air 

Gaseous molecules, on striking a fixed surface, can only 
rebound with the mean velocity of approach when the 
fixed surface and molecules are equal in temperature or 
yield each to the other equal quantities of motion. If that 
surface is colder, the molecules impart motion or heat to 
the surface struck, and must rebound with a diminished velocity. 
When a number of gaseous molecules are confined within a cylinder 
under a movable piston which yields to the pressure, the motion 
imparted to the piston is lost by the molecules. The pressure, 
however, upon the receding surface, i.e., upon the moving piston, 
is always less than it is upon the opposite end of the cylinder. 

When a mixture of heated water and steam is confined under a 
piston the heat generated by compression is greatly in excess of 
that which is due to the gross action exerted in compressing the 
mixture, the steam and water molecules having a strong tenden 
to unite and hold together with a force similar to that by whic 
iron filings are held to a magnet. Every known experiment, how- 
ever, including the sound in air, verifies the 
belief that air molecules—except at low temperature and excessive 
pressures—have no sensible attraction towards each other. If air 
molecules hadany attraction for each other it 1s obviousthat the mole- 
cules would lose motion in expanding without doingany external work, 
or in doing work the heat lost would always be in excess of that 
which is due to the external action, as it always is in evaporating 
aliquid. But the experiments of Joule, referred to by your corre- 
spondent, in which air confined at a high pressure within a vessel 
A was permitted to flow into a vacuous vessel B proved that the 
quantity of heat lost by the air in A while expanding under 
pressure, and doing work in driving out a portion of its own mole- 
cules, was precisely equal to the quantity of heat generated in 
accelerating the velocity of the molecules which were driven into 
the vessel B. If the quantity of heat gainea by B had been less 
than that lost by A this would have been considered as evidence 
that work had been expended in separating the air molecules ; but 
as no heat was lost Joule was forced to the conclusion that the 
molecules of air had no sensible attraction for each other, and this 
is the question which in making those experiments Joule sought to 
determine. Experiments similar to those of Joule were made by 
Regnault about 1853. and it is said by Laplace also about a genera- 
tion earlier, with the same results, 

The equivalence of heat and work was first deduced approxi- 
mately from the observed velocity of sound in air by Mayer, and 
his theory was found to yield results strictly agreeing with Joule’s 
subsequent experiments with water, and Regnault’s experiments 
with regard to the specific heat of air compared to water. Before 
Regnault’s experiments were published, Sir William Thomson had 
computed—from the velocity of sound and Dr. Joule’s experiments 
—the specific heat of air to be ‘2374, which was afterwards found 
by a to be from ‘2376 to ‘2379. 

In illustration of the behaviour of air when permittod to rush 
from the atmosphere into a vacuous space, let us suppose a vessel 
of the gent of 1°408 cubic feet to be exhausted, and as nearly 
as possible entirel: On opening an orifice, the vessel 
would be rapidly filled with air of atmospheric pressure, but at an 
absolute temperature 1°408 times that of the external atmosphere, 
1 cubic foot only of which air would pass through the orifice, pro- 
vided no heat was absorbed by the oat“ of tha vessel. 

Supposing the atmospheric pressure to be 2116 lb. per square 
foot, the total energy of 1 cubic foot of this air is, at any tempera- 
ture, 2°451 x 2116 = 5186 foot-pounds ; but in forcing 1 cubicfoot of 
the same air through the orifice into the vacuous space, 2116 foot- 

unds of work is expended by gravity in accelerating the molecu- 

r velocity, and this potential energy, ¢.¢., the descent of 2116 Ib. 
through 1it., is converted into heat, or kinetic energy. The total 
energy of the cubic foot of air, which, after passing through the 
orifice, measures 1°408 cubic feet, is therefore 5186 + 2116 = 7302 


foot-pounds, and the pressure being unaltered, the ¢ is 
5186" foot-pounds per cle foot, as at first, since 1°408 x 7186 


= 7302, . 
The initial absolute temperature of the air being 500 deg., the 
temperature after pontine the vessel would be 1°408 x 560 = 
704 deg., and the velocity of the molecul would from 
71°65 4/ 500 = 1604 to 71°65 oy 704 = 1901ft. per ee , 

I shall now conclude iving a few figures, exhibi at a 
glance the rate at Which aie rises or falls in temperature when 
compressed or expanded under pressure :— ; 

When the whole heat generated by compression is retained by 
the air itself while being reduced 
of the initial volume, the pressure rises 
from 1 to 2°653 4°697 Pot 9°641 12°46 15°485 18°687 49°59, 
and the absolute temperature which is proportional to the products 
of these rises 
from 1 to 1'827, 1565, 1°76 1°92, 2°077, 2°31 2°335 31. 

When air is expanded under pressure, without receiving heat 
from any external source, 
5 7 8 16 
times the initial volume, the pressure 
213 08024 0646 ‘0535 02016, 
and the absolute temperature fa: 
from 1 to ‘754 639° 568 °4814 “322. 

When atmospheric air is compressed from the volume 

1 to ‘6113 "4585 ‘3737 ‘319 °2803 ‘251 ‘2285 1397, 
the pressure rises 
atmospheres, an e absolu mperature rises 
from 1 to 1'223 1°375 1°495 1°757 1°828 2°235. 

When air is expanded under pressure 
from 1 to 1°636 2676. 3-135 3°98 4377 
times the initial volume, the pressure f; Z 
and the initial absolute temperature falls 
from 1 to ‘818 ‘727 ‘669 ‘627 ‘595 ‘568 ‘547 “447, 

Glasgow, Dec. 10th, 1880, JAMES BROWNLEE. 


THE PATENT LAWS. 


S1n,—Thereisa part of the English patent law with which, unfortu- 
nately, too few are interested in as the law stands, but which ought 
to be an important matter. It is the arrangement by which a 
some awe of a patent may be obtained. Having lately passed 
through the mill in this respect, will you allow me to express what 
I have felt to be the chief iniquity of the present arrangement? 
You have first of all to make up your mind to spend between 
£500 and £600 for the chance of a prolongation. This is bearable, 
though a somewhat heavy tax, when you have at the same time 
to prove that you have been working for fourteen years for the 
benefit of the public and without any to yourself. All this, how- 
ever, is comparatively a fair game of s; tion. Where I find the 
shoe pinches is when you come into court and have spent your 
money with the stoicism proper to the occasion, or perhaps being 
able to appear as if you rather liked being skinned, you have 
then to appear—metaphorically—with your hat in your hand; in 


| fact, as a begger for any crumbs that the court may choose to dole 


out to you in charity. The slightest hint that you are asking any- 
thing which the country is morally bound to grant you is resented 
as tom had attacked the Queen in person. This is my experi- 
ence, though I succeeded in my application. More ee nonsense 
I never heard talked by boys at school than was deliberately put 
forth as wisdom by the judges. If the case was reported in 

would urdertake to prove this. I got substantially all I asked for, 
but why should I get this asa beggar and not as a just claim? 

As regards the conduct of the case by the Attorney- 
General and his assistant, Mr. A. L. Smith, on the part of the 
Crown, I wish to record my appreciation of their urbanity and 
fairness ; in fact, the word Boe mm more nearly expresses what 
seemed to me to be their attitude towards me. I believe they felt 
—whether iously or unconsciously—that it was unfair that I 
should appear there as a beggar in place of as a claimant, and 
assisted me all they could against the Court, which more than once 
pleased itself by conveying to my counsel that we were only beggars, 
and depended entirely on their favour. ; 

Hyde Park-street, Glasgow. Ropert D. NAPIER. 


[‘ Nonsense, logical or illogical,” is so rarely heard from the English 
bench, that we are fain to think that our correspondent ‘ailed to 
understand the judges whom he criticises, possibly because he 
could regard the case from only one point of view.—Ep. E.] 


THE EXPLOSION OF HEATED WATER. 


Srr,—I have read carefully your article on the above subject, 
and on its principles have wrought out a calculation for an ordinary 
case. The result is rather startling, but as I think it is correct 
you may perhaps think it worth insertion in your columns, as it 
places the thing in a concrete form. The case I have supposed is 
that of an ordinary Cornish or Lancashire boiler 7ft. diameter by 
30ft. long, having two flues 33in. diameter; steam room in boiler 
= about one-third diameter from crown = roughly 323 cubic feet. 
Deducting this and the space occupied by the flues—about 355 cubic 
feet—from the whole capacity of the boiler—1154°4 cubic feet— 
we find the volume of water in the boiler 475°6 cubic feet = 
29,629°8 lb. Let the working pressure of boiler be 50 lb. = 651b., 
absolute, temperature corresponding to this is 147°7 deg. C. If, 
now, by collapse of a flue or in some other way, the pressure 
suddenly reduced to 14°7 lb., then the temperature will fall to 
100 deg. C., and 47°7 deg. of heat will be set at liberty for the 
formation of steam. Taking latent heat of steam at 100 deg. C. 


as = 537 deg., then oy or roughly one-eleventh of the water in 


the boiler will be converted into steam of 14°7 lb. pressure, and 
this is about 2693°6 Ib. 

The volume of steam produced from this quantity of water at the 
atmospheric pressure will be 70,841°68 cubic feet, but as this must 
all be contained within the steam room of the boiler + 4 of the 
space formerly occupied by the water, that is 366'2 cubic feet, the 
pressure in atmospheres will be eas 193, or about 2840 lb. 
per square inch, a pressure which few boilers constructed for a work- 
ing pressure of 50 Ib. are calculated to withstand, and which is 

uite equal to producing the effects which follow these explosions. 
of course the above calculation can only hold in the case of in- 
stantaneous explosion. If we suppose that even a small amount 
of time is occupied by the various processes—first the collapse of 
the flue, then the diminution of pressure, the increased evapora- 
tion, and the enormous consequent increase of pressure—then the 
accuracy of the calculation is destroyed; but as these are prac- 
tically simultaneous it will pretty well indicate the destructive 
energy of one of these explosions. 

Kirkton, Dumbarton, January 26th. 


THE EMPLOYERS’ Lrapitity Act.—<As a means of securing manu- 
facturers against possible losses arising from the Employers’ 
Liability Act, a company has been formed in Birmingham, and 
registered, entitled ‘‘ The Employers’ Liability and Workpeople’s 
Provident and Accident Insurance Company, Limited.” Arange- 
ments as to premiums, and the full organisation of the company’s 
operations, are not yet completed, but a temporary guarantee fund 
has been subscribed. Ata meeting of Gualagens held a few days 
ago in Birmingham to ider their position in view of the enforce- 
Act, it was bee system pro- 
posed by the company was wo! of the support o e employera 
and employed in the town and district. 


| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsHer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue and Rocers News Company, 
$1, Beekman-Street. 


PUBLISHER'S NOTIOE. 


Price of the Double 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

T. C. (Hartshill.)}—No. 

W. Conyers (Dunedin)—Subscription received with thanks. 

Reou.ar Reaper.—The patent has not yet expired. We never pronouncean 
opinion concerning possible infringements. 

C. anv T. (Preston.)—Apply to any makers of hot-water heating apparatus, 
and have hot-water pipes laid round the sides of the bath. 

G. P. R.—The clock you show is only novel in detail. The fact that it is 
driven by water has nothing to do with its time-keeping qualities. 

R. M. D.—You allude no doubt to the compressed air engine of Col. Beaumont, 
~ at Woolwich. A letter addressed to him at the Arsenal will reach 

im, 
J. C.—There is no special work on the manufacture of gas holders. 


You will 
Jind a great deal of useful information in Richard's Treatise on the Manu- 
facture of Gas. 

R. 8. T.— We are unable to help you further than to say that it is probable 
you may by advertising meet with some gentleman who will aid you to 
dispose of the patent. 

. M.— We regret to say that wide as is our range of information, there are 
some things which we do not know, and one of these things is the address of 
Mr. Foster, maker of umbrella sticks. 

T. 8. (Birmingham.)—We cannot give you the name of a maker of small 
Corliss engines, for 80 far as we are aware none are made. Possibly some 
one of our advertisers would make one to order for you. See our advertise- 
ment pages. 

Ratt (Leeds).— We cannot say what is the greatest weight of rails ever turned 
out of one mill ina week. Mr. Windsor Richards says that he has made 
with reversing rolls 2200 tons of rails per week, but it is stated that with 
three high rolls at the Bdgar Thomson steel works, over 3000 tons have been 


made. 

FAHRENHEIT.—There is nothing puzzling in the fact that a thermometer on 
the roof of a lofty building falls lower than one in or near the ground. The 
indications of thermometers are affected by apparently insignificant causes, 
and a thermometer placed on the grass may register as much as 10 deg. more 
or less than one hung on a stick 2ft. away from the first. On the roof heat 
is radiated more freely into space than it is on or near the ground. 

Armour PLate.—No experiments have ever been made to test the influence of 
temperature on armour plates. A considerable number of experiments have 
however been made by Mr. Sandberg, on the effects of impact on rails at low 
temperatures, and these prove very conclusively that rails are more brittle in 
frost than they are in warm weather. ve have no doubt whatever that 
armour plates, whether of iron or steel, are more brittle at low temperatures 
than they are in summer. Whether they are more easily punched, assuming 
that they do not break, is quite another question, on which we can express 
no opinion, 

A. C. L.—Fahrenheit mixed snow and salt, and obtained what he believed to be 
the greatest possible cold. He put his thermometer into the mixture, and 
marked the point to which the spirit fell. This he called zero, or the point 
ofno heat. Then he put the thermometer into a vessel containing melt- 
ing ice, and he divided the distance between zero and the place to which 
the spirit now rose into 32 parts or degrees. The freezing point of water is 
therefore 32 deg. above zero. In the Centigrade thermometer the boiling 
point is 100 deg.; in Reaumur’s 80 deg. The Centigrade freezing voint is 
zero, and so is Reaumur’s freezing point. 

J. H.—As a rule a worm cannot be driven by a wheel, and will hold a 
weight in any place. But you can easily settle the point for yourself by 
projecting the worm of the screw on the drawing board and ascertaining the 
angle of inclination of the thread with the axis, Then ascertain the load 
on the threud, and the coefficient of friction between the tooth and the thread. 
To this coefiicient must be added some constant for the resistance offered by 
the screw to revolving, which resistance is due to its collar friction, which, 
owing to the endway thrust, will be very considerable, and the friction of 
the gearing which will be put in motion. If tie pressure of the load trying 
to descend be sufficient to overcome these resistances, then the screw will not 
hold, and must be made of less pitch ; but as a rule such screws, as we have 
eye hol perfectly and waste over 40 per cent. of the power applied in 

‘riction, 


HARRIS’S BELT FASTENER. 
(To the Editor of The Engineer.) 
Sir,—Can any reader favour me with the address of the maker of 
Harris's patent belt fastener ? W. J. M. 
Burton-on-Trent, January 22nd. 


TAPIOCA MACHINERY. 
- (To the Editor of The Engineer.) 
81r,—I have an inquiry for above, and if any of your readers can 
me the names and addresses of makers I shall Ye much obliged. 
Ipswich, January 21st. 


REMOVING BOILER INCRUSTATIONS. 
(To the Editor of The Rngineer.) 
Sir,—Can any reader tell me if curriers’ sha of leather put into a 
wooden box perforated with half-inch holes is for the above? 
Scotland, January 27th. ENGINE-DRIVER. 


ive 


MEXICAN FIBRE-PRODUCING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents inform me of the names of 
facty hinery suitable for converting the Maguy or 
into Mexican fibre? EXICAN FIBRE. 
Lincoln, 2ist January. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. +» £0 14s, 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge oy two shillings and sixpence per annum will 
be made, THE ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk ENGINEER Volume, Price 28. 6d. each. 

The following Volumes of THE ENGINEER can be had price 18s, each ;— 
Vols, 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, and 49, 

A complete set of Tur ENGINEER can be made up, comprising 49 volumes, 
price 40 guineas. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be pomp oye by 
letter of advice to the Publisher. Thick Paper Covies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Cape of Good -~¢ > Denmark, it, 
France (Paris only), Germany, Gibraltar, Italy, ome Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port , Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, lon, France, 

Greece, Ionian Islands, Norway, Panama, Peru, Russia, 


and 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5s. ; 
6d, en, va, Signapore 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but reyularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 
oaper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 

Tue InstiTuTION or Crvi, Encingers.—Tuesday, Feb. 1st, at 8 p.m.: 
Discussion upon “‘Deep Winning of Coal in South Wales,” and the 
following paper will be read:—‘‘ Portsmouth Dockyard Extension 
Works,” by rles Colson, Assoc. M. Inst. C.E. 

CuemicaL Society.—Thursday, Feb. 8rd, at 8 p.m.: ‘On the Estima- 
tion of Organic Carbon in Air,” by Drs. Dupré and Hake. ‘On the 
Action of the Copper-Zinc Couple upon Nitrates,” by M. W. Williams. 

Society or Arts.—Tuesday, Feb. 1st, at 8p.m.: Foreign and Colonial 
Section, ‘‘ The Industrial Products of South Africa,” by the Right Hon. 
Sir Henry Bartle Frere, Bart., G.C.B., G.C.S.I., D.C.L., LL.D. Wednes- 
day, Feb. 2nd, at 8 p.m.: Ordinary meeting,. “Trade Prospects,” by 
Stephen Bourne. 


BIRTH. 
On the 22nd inst., at 176, High Park-street, Liverpool, the wife of G. 
Frepk. Ransome of a son. 
DEATHS. 


On the 22nd ult., at Rawul Pindee, Punjab, Henry Hare Scort, 
formerly ex-Engineer Public Works Department, Punjab. 

On the 19th inst., suddenly, at Exmouth, WILLIAM ALEXANDER 
Brunton, M. Inst. C.E., of Hillwood, Sutton, Surrey, only son of John 
Brunton, M. Inst. C.E., of 134, Great George-street, Westminster. 

On the 22nd inst., at the Wood, Fixby, in his 75th year, Gzorce Crow- 
THER, Civil Engi , Huddersfield. Friends will please accept this 
intimation. 

On the 23rd inst., suddenly, on board the s.s. Ardandhu, on the passage 
from Bilbao, Spain, to Clyde, Ropert Scort, C.E., late manager of the 
Orconera Iron Ore Company, Bilbao. 
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PARLIAMENT AND THE RIVERS. 

Tue Government measure “for the Conservancy of 
Rivers, the Prevention of Floods, and other matters,” has 
been brought forward in the House of Lords, and its 
second reading is promised for Monday next. The 
announcement made in the Queen’s Speech with reference 
to this subject is therefore fulfilled; and the appeal made 
by the powerful deputation to Mr. Dodson last November 
has not ‘been in vain. The Bill itself was issued on 
Tuesday last, and it is to be hoped that it will enjoy a 
better fate than its predecessors. The Earl of Redesdale, 
who is nothing if not critical, appears to have his eye on 
the Bill for the purpose of interposing some elaborate 
motion of his own, and y given signs of ascheme 
that it should be referred to a Select Committee. The 
Lord President of the Council, who has charge of the Bill, 
replied to Lord Redesdale on Monday, signifying that there 
was at present no intention to refer the Bill to a com- 
mittee, seeing that a Select Committee of their lordships’ 
House considered the subject only a few years ago. 0 
this it may be added, as stated by the Speaker of the 
House of Commons when addressing Mr. Dodson, that 
twice within the last two years Parliament has attempted 
to deal with the question, and Bills have n 
introduced, framed mainly upon the lines of the 
report of the Select Committee of the House of 
Lords. The failure of these Bills to pass was mainly 
due to the pressure of other business, and no hostile 
motion was carried against either of them. If, according 
to the usual phrase, any subject was ever ripe for legisla- 
tion, it is this; and the loss of time which has unfortu- 
nately taken place only makes the necessity for the 
interposition of Parliament more urgent. In the present 
instance the earnestness of the country is shown by the 
Bill which Mr. Magniac has brought forward. in the 
House of Commons, and which contemplates the same 
— as the Bill introduced by the Government in the 


The Government Bill, as also Mr. Magniac’s, is of a 
permissive character. The Select Committee of the House 
of Lords which investigated this subject in 1877, while 
desirous that means should be taken to ensure the appoint- 
ment of a Conservancy Board for each cabana area, 
considered that it should in the first instance result, if 

ible, from the application of persons having an interest 
in the district. Following the application there is to be 
an inquiry by the Government Board, and if it 
appear desirable to create a Conservancy district, certain 
ae will ensue, ge in the preparation of a 

visional Order, which will await the sanction of 
Parliament. If the Order be confirmed by an Act, the 
Conservancy Board will then be formed, with power to 
execute all such works as may be necessary for the pre- 
vention of floods in their district, and for ing into 
effect all or any of the other purposes of the Act. In the 
scheme for the constitution of the district, the Local 
Government Board will, wherever it is “just and prac- 
ticable,” make a distinction between lowlands, midlands, 
and uplands, and will prescribe in what proportion these 
are to contribute to the expenses of the Conservancy 
Board. The highest rate in the pound payable by the 
uplands is not to exceed cubtiatly seat of the highest 
general rate payable by the lowlands. It is also to be 
observed that an urban sanitary authority may be consti- 
tuted a Conservancy Board, and may defray their expenses 
under the Act out of the general district rate. 

It is important to forecast how far this measure will be 
in accordance with what we may term engineering prin- 
ciples, Existing sanitary legislation has failed to deal 
successfully with river dln, wonraes it has had respect to 
limited and artificial boundaries. The Select Committee 
of 1877 thoroughly endorsed the opinion expressed by 
almost all the witnesses who came before them, that in 
order to secure uniformity and completeness of action in 


dealing with each river, “each catchment area should, as a 
general rule, be placed under a single body of conservators, 
who should be responsible for maintaining the river from 
its source to its outfall in an efficient state.” It was in no 
violation of this principle that the committee suggested 
the possible advantage of placing the tributary streams 
under the care of district committees, subject to the general 
control of the conservators, who were themselves to con- 
sist of “residents and owners of property within the 
whole area of the watershed.” It was admitted 
that in some instances a tributary stream might 
be of such magnitude and importance as to require 
a separate Conservancy Board for itself. But in 
that case it was conceived that the intervention of a 
superior power might be occasionally necessary in order to 
decide differences arising between the co-ordinate bodies, 
The idea of subdivision pervades Mr. Magniac’s Bill, pro- 
vision being made in that measure for three grades of 
Conservancy Boards—namely, sub-district, district, and 
eneral, The Government Bill scarcely strikes us as 

ving been founded on a clear apprehension of the catch- 
ment theory. The provision that an urban sani 
authority may be constituted a Conservancy Board cuts at 
the very root of the watershed principle. The chopping 
up of a river into sections is the great defect of the pre- 
sent system—if system it can be called. We have very 
little hope of seeing the river floods conquered, or the 
rivers protected against the effects of drought, unless 
they are dealt with as part and parcel of a great 
system of national drainage. The main drainage works 
of the metropolis would never have been carried 
out, had the design and execution been left to the dis- 
jointed wisdom of forty London vestries. A river 
is the drainage of a basin, and the basin must be dealt 
with in its integrity. Towns can be properly represented 
on a Conservancy Board comprehending the entire catch- 
ment area, and no Conservancy Board will be able to deal 
successfully with a river unless it has the entire possession 
of the area to which the river belongs. 

In common with previous measures, each of the Bills 
before Parliament excludes the Thames from its provisions, 
as also the Lee, so far as the existing Conservancy Acts are 
concerned. It cannot be said that the Thames is in a 
happy state at the present time. It overflows its banks, 
and half drowns some hundreds of families within the 
metropolitan area, and seems determined to rise higher 
and higher as time goeson. Sir Joseph Bazalgette declares 
that there never was so high a tide as that of last Tuesday 
week. Yet there was no land water to aggravate it. 
Not only does the main stream run over, but the streams 
that run into it are likewise rebellious. It does not appear 
that the Thames Conservators take any thought for the 
Ravensbourne and the Quaggy, or the mysterious streams 
which submerge Brixton. The Thames basin pos- 
sesses a variety of authorities. The Lee, for 
instance, has its own Board of Conservators, and 
very properly so; but they owe no allegiance to the 
Conservators of the Thames. The Metropolitan Board 
have to deal with the Thames floods which occur in their 
own area, while the Ravensbourne and the Quaggy are in 
the hands of the Greenwich District Board, the Lewisham 
District Board, and sundry rural parishes. The Chinese 
are said to have a game in which they place a couple of 
crickets in the middle of a large china basin, and then 
tickle their tails, each with a Poo to make them fight. 
There are several crickets in the Thames basin, and they 
are by no means in harmony with each other. The Thames 
Conservators have quarrelled with the Metropolitan Board, 
the Metropolitan Board are subject to a Chancery injunc- 
tion obtained against them by the Greenwich District 
Board with regard to the storm overflow in Dept- 
ford Creek, and Greenwich and Lewisham are by 
no means in ment with respect to the Lewisham 
floods. For all this, which concerns the peace, com- , 
fort, and good reputation of a great city, the Rivers 
Conservancy Bill of the Lord President provides no 
remedy; neither does it distinctly promise to bring 

and good government into any of the large river 

ins of the provinces. It is simply an instalment of what 

is wanted—a “tentative” measure, as we are told, which 

is the way in which we always do things in this country, 

If passed, it will have to be amended, and for the present 

we can only be thankful that there is to be a beginning, 
without which there can never be an end. 


RAILWAYS AS STATE PROPERTY. 

A FAVOURITE argument with those who clamour for the 
transference of English railways from private hands, is 
that great reduction in the cost of management will result 
from central control. That a few of the separate boards 
of ment of small tributary railways could be dis- 
pensed with by merging these little railways in the larger 
systems is perhaps true, but the fallacy of the idea that 
either great economy or increased facilities are likely to 
ensue from Government possession of the railways, has 
now been sufficiently shown by the results of the working 
of the German or Prussian State lines. After considerable 
experience as a t railway trading concern, the German 
Government finds that the railways suffer from the want 
of district or local management ; and as a result of this a 
Bill is now before the Chamber of Deputies, which has 
for its object the provision, as an addition to the State 
management, of such a local and personal element as will 
meet the wants of passengers and manufacturers, so that 
these wants may not be lost sight of as they apparently 
are now under the State management, which cannot 
descend from the weighty strategic and bureaucratic con- , 
siderations, and the more salient of the general questions 
of management, to the matters of local and trade interest 
upon which the economical profitable management of rail- 
ways largely depends. To a very great extent the profit 
which can be e upon railways depends upon the atten- 
tion which is paid to the wants of those who use the rail- 
ways, just as the business of any trader flags or increases in 


proportion to the accommodation which his customers find 
themselves receiving at his hands. Hence it has been 


found in Prussia that it is necessary that the railways 
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shall be so managed that the wants of the Prussian people 
shall be studied and their demands supplied. To this end, 
and in addition to the Royal decree, which has already 
created an Economical Council for Prussia, a Bill has 
been laid before the Chamber of Deputies providing for 
the appointment of district railway councillors and of a 
national railway council for the management of the State 
lines. This council will consist of a president and vice- 
presidents, to be nominated for three years by the King ; 
of commissioners from the Ministries of Public Works, 
Trade and Commerce, Finance, and Agriculture ; of three 
members from either House of Parliament ; and of one, 
two, or three representatives of the various provinces, ac- 
cording to their importance in respect of the railways. The 
council is to begin its labours on the Ist of January, 
1882. It is thus easy to see that the State having 
become possessed of the railways, finds that they cannot 
be managed like a post-office department, which puts out 
half its work to be done. It is found that railways want 
a good deal of management, and that central dictation is 
not the sort of thing that effects this. It is found that the 
special management which the railways had under private 
enterprise cannot be dispensed with, but having dispensed 
with the boards of directors it is now found necessary practi- 
cally to re-create them. In other words, in order that the 
railways may doas much work and be as useful as they were 
formerly, the very means which were formerly employed 
to manage them must be again resorted to. 

It is much to be questioned whether the proposed railway 
councils can ever be as effectual in the management cf what 
may be looked upon as apurely trading concern as the boards 
of directors directly interested in the welfare of the railways, 
The stimulus which causes individual railway companies 
to make those improvements and grant those facilities 
which entice custom will be wanting. It may, 
of course, be said that our railway companies show 
considerable reluctance to adopt costly improvements 
as eagerly as a semi-informed public would wish ; but at 
the same time there is no evidence that any Government 
Department ever regards the inventor of any improvement 
with great affection. Government officials need at least 
as much proof of the necessity and value of any proposed 
reform as the directors of railways, and it is not at all 
certain that if our railways were in the hands of the 
Government, extensive improvements, either for the com- 
fort or convenience of railway travellers, would be made, 


-without the same pressure of public opinion which has 


now, in some matters, to be brought to bear on private 
companies to effect these. With the fact before us that 
centralisation of railway management has so far failed in 
Germany as to make it necessary, on the grounds of 
economy, to establish an equivalent of the boards of 
directors of the railways when privately owned, the 
argument for State purchase under this head is practically 
demolished. It is not on these grounds alone, however, 
that these new district railway councils are found to be 
necessary. Itisnotorious thaton the lines under State manage- 
ment, accidents during the past year or more have been so 
much more frequent than under the former management 
as to cause general concern. Salaries have been greatly 
reduced, and the wages of some of the men, such as 
pointsmen, have been brought down to a sum not much in 
excess of that given to our poorly-paid letter-carriers. Tra- 
velling in Germany was formerly very safe, if very slow ; 
but the reduction, on grounds of economy, of the number of 
officials, such as line inspectors, has taken away even 
this reason for praise. Such secrecy is, moreover, observed 
respecting accidents that a long time elapses before the 
public is made aware of the true number of killed or 
injured, and all such matters are hushed up as soon as 
possible. This is facilitated by the difficulty with 
which the press obtains correct information on accidents, 
so that very little is said of such things in the news- 
papers except when they happen in England. Those 
who support the purchase of railways in England 
by the State will have to show very iy eg of the 
possibility of State management being better in this 
country than in Germany, or their arguments on other 
grounds will have little weight. 


THE VALUE OF PATENTS. 

CerRTAIN of our readers ae to be determined that a 
good deal shall be heard about cheap patents, and the 
questions raised by these gentlemen in our own corre- 
spondence columns, and elsewhere, no doubt possess 
interest for many people—engineers, manufacturers, work- 
men, and amateurs. While we are willing to give all the 
space we can spare to the letters of our correspondents, 
we may be excused if we express our own opinions on the 
subject, even if these opinions should not quite meet the 
views of others; and we even dare to hope that an 
impartial consideration of the questions raised may serve 
to call back some minds to the path of logical reasonin, 
from which they have wandered. The thing advoca 
just now by those who write about patents at all is a 
reduction in the Government fees. This reduction would 
give what are known as “cheap patents,” and we pares 
to inquire here whether it is or is not advisable that the 
seale of fees for patents should be reduced. It can hardly 
be overlooked that the advocates of reduced fees do not 
base their advocacy on any claim which the inventor may 
have to consideration from the Government. They take 
far higher ground, and assert that Patent-office fees should 
be reduced for the good of the nation. This simplifies our 
task, and we willingly follow Mr. Standfield and others to 
the pinnacle whence they survey the world and dis- 
course on patents. But we cannot wholly dispense with 
the inventor and his interests. He, too, deserves some 
consideration ; indeed, the influence of reduced fees must 
act on the inventor first and directly before it can in any 
conceivable way affect the public generally. 

The advocates of cheap patents contend that a mere 
reduction of the fees would multiply patents at least 
fourfold, and that as each patent would represent a 
valuable invention, we should have twenty thousand 
valuable inventions every year instead of five thousand. 
Hence, as a direct consequence the prosperity of the 


country would be marvellously increased. We have 
not seen as yet one word of logical argument in 
favour of this proposition. We have no doubt, of 
course, that a reduction in the fees would induce many 
men to take out patents who do not take them out 
now; but so far as we can see no one would of necessity 
be any the better, save the patent agents. The old-esta- 
blished firms would make fortunes in a very short time, 
and quite four times as many men would then make a good 
living as now contrive to earn their bread by playing 
the part of nt agents. We may, however, put this 
fact on one side. It remains to be proved that the inventor 
would reap any advantage ; and there is good reason to 
conclude that he could gain no benefit whatever. If 
our readers will turn to our illustrated list of patents, and 
examine them carefully, they cannot fail to arrive at the 
conclusion that many ef the inventions patented are really 
good for nothing. Of the remainder, how many do the 

suppose are taken up and made use of? Not a Roa A 
passes without numerous patents being taken out for im- 
provements in spinning and weaving machinery. If our 
readers will turn to Mr. Spencer's paper on cotton spinning 
machinery, read before the Institution of Mechanical Engi- 
neers in Manchester, and reproduced in THe EnGrNerr for 
November 19th, they will find a history of the progress made 
in such machinery the last ten years ; will 
also see that in the greatest cotton spinning district in the 
world not, at most, more than half-a-dozen patents have 
been actually adopted out of, we are under the mark if we 
say, 500 patents which have been taken out during the last 
ten years for improvements in this class of mechanism. The 
remainder are pure waste; and to reduce fees would 
only enormously increase this list of wasted patents. Let 
us turn again to the steam engine. Hundreds of patents 
are taken out every year in this country for improvements 
in the steam engine. How many of them come to any- 
thing! Take the locomotive engine as it stands, and the 
patents secured within the last twenty years for improve- 
ments in locomotive engines and actually in use, may be 
counted on the fingers. The most noteworthy are 
Allan’s straight link, Adams’s radial axle-boxes, W. 
Adams's traversing bogie, Ramsbottom’s safety valves, 
some form of the injector, and probably the method 
of securing the tires on the wheels. Not ten out 
of a multitude. Again, those who contend that patents are 
the great stimulus to improvement will do well to consider 
what patents have not done for the marine engine. In 
1856 the steamship Persia, with engines indicating 3600- 
horse power, burned 3°7 lb. of coal per horse per hour, 
and carried 250 tons of goods; in 1880, the Arizona, 
indicating 6000-horse power, burns 1°75 lb. of coal 
per horse per hour, and carries 3400 tons: of cargo 
at 16°25 knots. This means 4 cwt. of coal for every 
ton of cargo carried, while the Persia burned over 
6 tons per ton of How much of this im- 
provement is due to patents! How many patented 
inventions are to be found in the engines of the Arizona? 
Practically none. Dozens of patents are, however, taken 
out, and have been taken out, for improvements in marine 
engines, and in scarcely one instance have they repaid their 
owners. Almost, if not altogether, the only complete 
patent marine engine at work is that of Mr. Allan, 
manager of the North-Eastern Engineering Works, 
Sunderland. Patents have done next to nothing to bring 
about the enormous improvement that has been wrought 
in transatlantic navigation, for of all the various inven- 
tions patented and tried at sea, not half-a-dozen have borne 
the test of experience, or are now in use. The more care- 
fully the day-to-day progress of events is studied, the more 
clear will it become that of the host of patents obtained, the 
great bulk die out without ever paying for their own exist- 
ence. They all as a rule represent dead loss, and this even 
when the things are good in themselves. We published last 
week two items of legal intelligence, which ought to be 
read by every intending patentee. One gives the history 
of Martin’s fire-door, an invention which possesses the 
charm of being at once simple, cheap to make, and efficient. 
The other is the history of the Napier friction clutch 
—also an invention simple, elegant, and efficient. Few 
inventions have had more chances in their favour, and for 
nearly fourteen years their inventors have struggled and 
fought, and spent money, and brain labour, and time. They 
have undergone humiliations, criticisms, contempt. They 
have battled and toiled,and lost money steadily. Is the game 
worth the candle?’ Is Mr, Martin the better of his fire- 
doors? Has Mr. Napier’s clutch added to his happiness ? 
Their story is the story of thousands, and in the face of 
such facts to talk of the patent fee of £75 for seven years 
as a check on the prosperity of the nation appears to be 
simple nonsense. The truth is—and the sooner the truth 
is known the better—that the cost of getting any invention 
adopted and put into use must be expected to reach hun- 
dreds of pounds under the most favourable conditions, 
and may amount to thousands of pounds. The notion that 
cheapening patents would do any good to the nation is 
totally opposed to known facts, which all go to prove that 
the patent fees are but as a drop in the ocean compared 
with the subsequent outlay required to make the invention 
remunerative either to the State or the individual. 

Of course men like Mr. Standfield or Mr. Grierson 
will not regard the matter from this point of view. They 
consider it in an entirely different aspect, and it is only 
fair that we should say something about this also. They 
point to Watt and Stephenson and Bessemer, and say, 
“Behold, these men revolutionised the world, and only 
because they had patents. Let us have more patents, 
and we shall have more Watts and Stephensons and Bes- 
semers.” They hereby confuse the means and the end, 
cause and effect. A cheap patent would in no way have 
helped Watt, or Stephenson, or Bessemer, and the last 
man in the world to cited as a favourable example of 
what patents can do, is Sir Henry Bessemer. He has taken 
out patents, not by the half-dozen, but by the score, and we 
are not aware that any one of them ever brought him in one 
sixpence of profit, save his steel patents. 
bronze powders are made by machinery, the construction of 


which and the mpohinery described in the patenta 


is celebrated | 4 


which he secured for making these powders proved on 
trial quite useless, The truth is that Watts and Stephen- 
sons and Bessemers will always be rare, and no reduction 
in the patent fees will multiply them. The fixed idea 
with Mr. Standfield, and those who hold his opinions, 
that once a patent is secured the inventor must make 
money out of it, is the cause of much mischief. The 
patent is regarded as an end, whereas it is only a 
means. It resembles in all respects the letters of marque 
which used to be granted to private ships, entitling them 
to all the prizes they could take at sea Gem an enemy ; or 
the donation of a kingdom to an adventurer who had as 
the next step to raise funds and an army and go and 
the kingdom—if he could. 

e have no intention whatever of asserting that it is 
not desirable that we should have patents, On the con- 
trary, we regard them as the just reward of men who 
devote time, talent, and money to effecting improvements 
in the arts and sciences. But we completely fail to see 
that anything would be gained by multiplying them. 
There are now patented every year in this country at the 
most moderate computation 3000 useless inventions— 
useless in the sense that they are never carried into 
practice. Those who take out these patents have 
presumably some money and some chance of pushing 
their inventions. Is it to be supposed that the 
men who find £25 a burthen which they cannot 
bear, will be better educated and more competent to 
invent well, than the men who can pay the existing scale 
of fees! or is it probable that the new army of inventors 
will be in a_ better position than the existing 
regiment of inventors to push inventions or get them 
adopted? These are the questions to which the advocates 
of cheap patents must address themselves, and must 
answer satisfactorily before they can convince any sound 
political economist that cheap patents are desirable. In- 
ventors have, however, just cause of complaint, in the fact 
that more of the money which they pay is not devoted to 
its legitimate use. The nation wants a good patent museum 
and a convenient library. Both should be under one roof, 
and the building containing them ought to be in a central 
place. The museum should not be confined to patented 
inventions, It ought to be an exhibition of all that is 
noteworthy in mechanical art and physical science. What 
it should be, and what it ought to contain, we may, per- 
haps, — at length another time. Meanwhile, if Mr. 
Standfield and Mr. Grierson really wish to help the inven- 
tor, let them do their best to place the means of acquiring 
information before him. If, however, the friends of cheap 
patents seek nothing but the multiplication of patents 
pure and simple they will, perhaps, not like this sugges- 
tion, as nothing would tend more powerfully to reduce the 
number of patents then the — of information. The 
history of inventors is a ghastly record. At one time the 
door on the right and left hand of the entrance to 
the Great Patent-ottice bore the inscriptions 
“Registrar in Bankruptcy” and “Commissioners in 
Lunacy.” There was a grave humour in the concatena- 
tion, which would not have lost anything of its appro- 
priateness had the cost of patents been largely reduced 
years ago, 


THE SCHOOL OF MINES, 

THERE is some reason to think that matters in certain respects 
are not going quite smoothly at the School of Mines, South Kensing- 
ton, the science teacher students being apparently dissatisfied 
with the authorities, while the authorities have some reason to 
complain of the teachers. As the facts are not as well known as 
they ought to be, we state them here. A very good education 
in geology, chemistry, and theoretical mining is given at the 
schogl, and the fees paid are adequately high, Every year, however, 
a certain number of candidates for the posts of science teachers 
present themselves at the school. There is no very strict 
limit as to age. The candidate fills up a form, and on 
a stated day he and his fellows undergo an examination 
which is, or ought to be, easily passed; it is in fact a species of 
matriculation examination. Of those who pass some twenty are 
then selected and placed on the books of the school, They not 
only are taught all that the School of Mines can teach, but they 
have besides an allowance made them in money for lodging and 
railway fares. In return for this they pledge their word 
that on leaving the school properly qualified they will 
become science teachers. The science teacher’ lives where 
he pleases, and he holds classes for artisans, and gives lec- 
tures, the minimum fee for each course being 5s. The artisans 
whom he has taught go up from time to time to the School of 
Mines, and are then examined. For each one who passes in the 
first class the teacher gets £2 2s,; for each one who passes in the 
second class he receives £1 1s. Now it appears that the science 
teachers in embryo at the school have been dissatisfied with 
their teaching. They assert that Professor Frankland does not 
attend as he ought to the laboratory, and find fault with his 
lectures. The great body of the students, however, hold dif- 
ferent views, and are quite satisfied, as, indeed, seem to be 
not a few of the science teacher students themselves, How 
the dispute which exists will end remains to be seen. It 
is now stated that very often the gentlemen who have 
promised to become science teachers find that they cannot 
make a living at the business, and that they throw it up 
and take very good appointments both in this country 
and abroad as analytical chemists and mining engineers. 
They thus get an expensive education in return for nothing. 
The whole scheme, indeed, appears to be thoroughly Utopian. 
There is no possible check on the men after they ere 
left the school; and it is hardly to be expected that a 
man who can earn at most £80 or £100 a year asa science 
teacher, will refuse an appointment at home or abroad worth 
three times as much, simply because he has promised, not an 
individual but a department, that he will do nothing of the kind. 
Such conduct is wicked no doubt, but the department supplies the 
temptation. We understand that the whole question will vei 
soon be brought before Parliament, and the sooner the better. If 
South Kensington has any statistics to prove that the system has 
worked well and paid for itself by results, they ought to be got 
out and put into shape. The department will have to make out 
avery good case indeed to justify the existence of the system. 


THE EXTENSION OF LETTERS PATENT, 

Tue letter on this subject, which we print in another page, 
eserves a word or two of comment. We do not understand our 
correspondent to say that a patentee is entitled to extension as 
of right. As the law stands, that contention would be izapog; 
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sible, because the Act of William IV., which authorises the 
exercise of the prerogative to the extent of seven years’ exten- 
sions, expressly states that the matter may be referred to a com- 
mittee of the Privy Council, and that the king “is authorised 
and empowered, if he shall think fit, to grant, &c.” 
It is not the cost to which the writer objects; what he 
really chafes under is the position of a suppliant which the 
retitioning patentee has to adopt. But surely this is somewhat 
illogical. He suggests a moral duty on the part of the “country” 
to grant the extension, This obligation can only arise in con- 
sideration of some sacrifice on the part of the patentee, and the 
whole drift of the inquiry at Whitehall is to ascertain the fact 
and amount of this sacrifice. Prove that fact, and the extent of 
it within the rules of practice which are necessarily formulated 
for the exercise of a judicial discretion, and you are assured -of 
an extension. To give this proof a patentee must condescend 
to particulars. He must show that he is a meritorious 
but an unremunerated person. Surely it could not be 
otherwise under any systems of law which did not pro- 
vide for indiscriminate renewals. We do not say that 
a system might not be suggested of granting extensions 
without inquiry upon payment say of a very considerable 
fee. That is a large question to which serious if not fatal objec- 
tion may obviously be urged. But so long as inadequate 
remuneration is a ground for extension, that inadequacy, and the 
consideration whether or not it has been due to the fault of the 
patentee himself, must be submitted to the decision of some 
person or persons before whom the applicant cannot but be 
in a position of dependence, which however, is in no 
sense dishonourable. We think that Mr. Napier is too 
hard upon his judges. The Judicial Committee have a 
reputation for patience and courtesy remarkable even among 
English judges, who are proverbially gentlemen in every sense. 
The report of another case in which the petitioner was not so 
fortunate as our correspondent, shows how willing they are to 
help a deserving patentee, if they can do so consistently with 
rules of practice. Everybody will agree with Mr. Napier as to 
the courtesy of the counsel of the Crown, but we wonder 
whether he would have been so lavish of his praise if they had 
adopted in his case the position which they took up in the other— 
that of a most strenuous opposition to the patentee, notwith- 
standing that he had another opponent—a competitor in trade— 
before the Court. 


BOROUGH SURVEYORSHIPS, 


Tue class of candidates for borough surveyorships who are 
brought to the front by the offer of £200 a-year was very 
amusingly illustrated at Barnsley this week. For the vacant 
office there were no fewer than 175 candidates, several of them 
undeniably good men who ought to command at least double 
the money. One applicant was from Sheffield, and his letter was 
a curiosity in its way. Of course great minds are superior to 
such mean considerations as grammar and orthography, but the 
Sheffield applicant was unique in his disregard of the 
conventionalities of composition. In offering himself as 
a candidate for borough “surveyour” of Barnsley, he based 
his claims on the fact of his “having had great experi- 
ence as builder in cheap and jerry line,” and therefore 
“knew all tricks of jerry builders.” On that account he 
would be able “to see that good property was put up in 
Barnsley.” The rest of the letter would be spoiled by condensa- 
tion :—‘ Jerry building in Shetfield now does not pay, so having 
made a bit would leave it 2 accept post of borough surveyour 
of your important and rapidly increasing towns which I visi 
several times, and the air of which agrees me also with my wife 
and five children, youngest of which is 4 years old. I would 
give my whole time to the job, and would accept £200 until you 
discovered my great capabilities, when I am sure you would give 
me a full salary. I used to be clerk of works for building firm 
until I went into jerry building line—cottages—and should have 
done very well, but Sheffield is over-built with jerry property. 
I will look after your important town well and catch them, know- 
ing their tricks. I can wait on you any day this next week, if 
appointment be made. I will give you references to people here. 
Your humble servant, ” There is something very attrac- 
tive in the logic which runs through this application, “Set a 
thief to catch a thief,” was once considered the acme of police 
wisdom. This applicant evidently thinks that the perfection of 
Corporation wisdom is to set a jerry builder to catch a jerry 
builder. “Jerry,” it may be needful to explain outside South 
Yorkshire, is a term for houses which are simply thrown together 
—half bricks, and these bad half bricks, in the walls ; street 
scrapings for mortar ; and green wood in the windows, floors, 
and doors. Everything, in short, that is cheap and nasty. 
Drains, of course, are a luxury that are never dreamed of. 
King Death and the jerry builder strike up a partnership which 
keeps doctors busy, and thin off the population with unfailing 
regularity. 

THE ELECTRIC LIGHT IN ITS NAVAL AND MILITARY 
APPLICATIONS, 


Ar the Royal United Service Institution on Wednesday last, 
Mr. R. E. Crompton delivered a lecture on the progress of the 
electric light, in which several novel statements were made. It 
seems that Glasgow has recently experienced a continued succes- 
sion of thick fogs, and as many of Mr. Crompton’s lamps are in 
use in the city, a series of experiments were carried out to obtain 
data relating to the fog-penetrating power of the electric light 
rays. It will be understood at once that the property of fog- 
penetration is of considerable value in naval and military opera- 
tions. Under cover of fog bodies of troops can be moved with 
impunity, torpedolaunches can advancealmost toa vessel’sside, but 
given a light whose rays can penetrate the fog,andsuch movements 
are rendered impossible. The use of the holophote to send a beam 
of parallel rays in any direction was condemned by Mr. Crompton, 
because the greater portion of the rays so used are incapable of 
fog penetration. Hisexperimentsled him to conclude that the rays 

ing this characteristic were almost wholly confined to 
those rays proceeding from the crater in the positive carbon, a 
few p ing from the tip of the cone of the negative carbon, 
and practically none from any other portion of the are or incan- 
descent material. The holophote uses but few of the former 
rays and reflects the latter. Inasmuch as the size of the crater 
bears a certain proportion to the carbon current, the capacity 
for fog penetration by a given current, can be approxi- 
mately calculated. Instead of using the holophote, it was 
suggested that the lights should be raised as high as possible, 
so as to get the full effect of the crater illumination, and that 
the look-out man should be placed below and not above 
the light. An 80 Weber current, the lecturer inferred, would 
give command of a circle 200 yards in diameter even in a thick 
fog. These suggestions indicate the necessity of further and 
exuaustive experiment. ‘The smoke from the battery is not 
altogether similar to a fog, though there exists a brotherly like- 
ness, and the question must be answered, Do the same rays pene- 
trate through smoke as through fog, or are some other rays to be 


LITERATURE. 


How to Manage a Steam Engine. By M. Powis Bary, M.LM.E. 
London : Wyman and Sons. 1880. 
Rules for Engine Drivers, Mounted Sheet on Roller. London : 
Wyman and Sons. 1881. 

THERE is room for comprehensive, accurate, and concise 
works on the subject which Mr, Powis Bale has taken up. 
Our readers may form their own opinions of the value cf 
his contribution from the following quotations :—“ Should 
a certain bulk of steam be confined in a boiler, the smaller 
the space it is confined in the greater the strength of the 
boiler necessary to confine it.” We have not yet seen the 
yard in which a 30-horse boiler could be made in accord- 
ance with the following :—‘ The heating surface allowed 
in the boiler should not be less than 17ft. 6in. square per 
nominal horse-power.” The following may be referred to 
when reading the instructions given further on :—“ The 
cylinder area should be ample—much diversity of practice 
unfortunately exists as to what is considered the correct 
amount of area per nominal horse power ; we are, however, 
of opinion it should not be less than from nine to ten square 
inches,” 

The meaning to be attached to the following may be 
clear to some readers :—‘ When the engine is employed 
for driving a thrashing machine, it should, if ible, be 
so fixed that the dust from the corn may be blown in a 
contrary direction.” But we do not know whether they 
will be able to reconcile what is said above and in Nos. 1 
and 7 of the following, or whether it will be necessary to 
forego economy if these and the 8th cannot be observed. 
“ A horizontal engine to be really economical should com- 
bine in its construction the following points :—(1) A stroke 
of twice the diameter of the cylinder ; (2) an efficient con- 
denser ; (3) an automatic expansion slide controlled by a 
sensitive governor; (4) a steam jacketed and lagged cylinder ; 
(5) short steamways ; (6) all bearing surfaces well fitted 
and lubricated, and an efficient method of packing ; (7) 
large cylinder area ; (8) a fly-wheel of large diameter.” 

The phrase “ more or less” is sometimes very handy, to 
wit, “Copper is the best material for boiler construction, 
but its excessive cost, more or less, precludes it’s use.” The 
meaning of the following is not quite clear, “The heat 
evolved from the combustion of different kinds of coal 
differ considerably, the carbon varying from 75 deg. to 
95 deg.” It may be hoped that few of our readers have 
conversed with the authority referred to by Mr. Bale in 
the annexed: “As a prevention to corrosion we have 
heard strongly recommended a small portion of coal-tar, to 
be poured in the boiler before getting up steam, this 
adhering in a thin coat over the interior surface in a 
degree protects the plates.” Boiler insurance companies 
should study the following on explosions arising from 
collapse. ‘ These are supposed to be caused by the combined 
action of a vacuum, often caused by the sudden admission 
of water on hot plates, and considerable internal pressure 
acting on the internal flues of the boiler, which, being in 
some cases insufficiently stayed, and also weakened by over- 
heating, are forced inwards, death in many cases resulting 
from the hot water thus let loose.” 

In the mounted sheet for engine drivers we find the fol- 
lowing :—‘ Check also the safety valve against the pressure 
gauge by altering the former to blow off at whatever pres- 
sure is at that time shown on the pressure gauge.” Usually, 
it is not thought advisable to permit engine drivers to 
tamper with a safety valve, and it is not generally con- 
sidered that the pressure gauge is the more likely of the two 
to remain accurate. The book and sheet above noticed 
remind one of the young author, whom our amusing con- 
er Punch said “did not read books; he wrote 
them.” 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


(Present: Sir BARNES PEAcocK, Sir Montacue SMITH, and Sir 
RoBertT COLLiER.)—January 19, 21, 22, and 25, 
Re ADAIR’s PATENT. 

THIs was the hearing of the application of Mr. William Adair, of 
Liverpool, for prolongation of letters patent granted to him, and 
dated the 5th ‘April, 1867, No. 1027, for ‘‘ Improvements in 
Pumps.” It was alleged by the petition, and supported by evi- 
dence, that for some time previous to the grant of the patent, 
Mr. Adair had sought to design a pump for use at sea as a ship’s 
main pump, which should be free from the chief drawback of the 
pumps then in use—difficulty of access to the valves for purposes 
of clearing from obstruction. Prior to his patent the practice was 
not to use double-action pumps at sea as main pumps, because of 
their more complicated ch ter; and b , in the event of the 
valves becoming choked, there was much more difficulty in clear- 
ing them. The first completed Loa made by the petitioner was 
suited for a ship of about 1500 tons burden, and was exhibited in 
1867 at the Duke’s Dock and Princes’ Dock, in Liverpool, for a 
period of six months. This pump, which was constructed upon 
the plan described in the specification of the letters patent, was 
double-acting, had a loose cover to the working barrel covered by the 
water in an open water head, and valves all accessible, and except 
as to one pair, also covered by the water of the water head. The 
advantages offered by it were evident, but it was not easy for some 
time to induce shipowners to take out existing pumps and replace 
them with the new, and, moreover, single-action pumps cost less, 
However, in course of time, sales improved, and with the im- 

rovement came infringement. The petitioner was obliged to 
Vefend himself, and in one action—that against Messrs, Wallace 
and Captain Young, reported in THE ENGINEER at the time— 
the costs alone amounted to nearly £3000, all of which was 
lost to the patentee by the failure of the defendants—the 
Messrs. Wallace—immediately after their defeat in the Court 
of Appeal. Mr. Adair had also taken out patents in France 
Belgium, Canada, and the United States. The dates of a! 
the foreign patents were subsequent to the English patent. 
The three former had expired or lapsed and that for the 
United States had been re-issued and was still in force. No profit 
had, it was alleged in examination, been made in respect of any of 
them. The petition was opposed by Mr. Wm. Mills. of Greenock. 

Mr. Kay, Q.C., and Mr. Chadwyck Healey, were counsel for the 
petitioner; Mr. Aston, Q.C., and Mr. Lawson, for Mr. Mills; and 
the Attorney-General and Mr. A, L. Smith for the Crown. 

The opposition was very severe, as well on the part of the Crown 
as of Mr. Mills. Objection was in the first place taken to the fact 
that the petition did not upon its face disclose the fact of the 
foreign patents, further that the patentee had been sufficiently 
remunerated, that he had been litigious and had threatened thet his 
including the objector, with getions {gr infringement, and that hig 


accounts were hypothetical, not to be relied upon, and in any case 
not presented in a form which the Court could approve. The 
petitioner had come to their lordships to make out a case for 
indulgence, and he had not done he could to inform the 
Court as to the facts. The accounts showed that 1706 pairs 
of pumps had been sold, and that the balance of profits 
learned after ma allowance for costs of litigation, and other 
payments, amounted to about £2000 only. It was explained 
that the petitioner had not been in the habit of keeping 
careful cost and other accounts, and that he had not kept 
accounts of his pump business separate from those of his general 
business, Moreover he had been unfortunate in losing books and 
vouchers, and had therefore been obliged to make his accounts from 
estimates of quantities of material used in making the given 
number of pumps—which number appeared from his pump register 
which was in existence and had been carefully kept—supported by 
such invoices and books as he had. Certain items, such as rent, 
salaries, and cartage had been apportioned between his pump and 
eneral business. Witnesses, the petitioner, his bookkeeper, and 
essrs. J. T. King and W. Fraser, of Liverpool, were called in 
support of the fairness of the charges and of the merit of 
the invention, and on the other side witnesses, among them 
. Hastie, of Greenock, and Mr. Alex. Fraser, of Liver- 
pool, were called to discredit these accounts on all grounds. 
Objection was also strongly urged by the Crown to the ne 
cation on the , not only that the foreign patents had 
not been stated in the petition, but that because they had 
been allowed to lapse, it would be contrary to public policy, 
if not to the ae sees of the 25th section of the Patent Law 
Amendment Act, to prolong the patent and so put English manu- 
factures to a disadvantage. Newton’s Case (15 Moo. P. C.), 
Winans’ Case (LR 4 P. C. 93), Normand’s Case (LR 3 P. C. 193), 
were referred to as authorities in support of this proposition. 
To this it was answered, on behalf of the petitioner, that there 
was no absolute rule that foreign patents should be mentioned in 
the petition, though the practice was often convenient, that in 
fact if there were such a rule it would put applicants to the addi- 
tional expense of procuring the assist of 1 in settling 
their petitions, which had not been done in this case. Further, 
that there had been no surprise because the objections filed by the 
opposition themselves disclosed these patents. It was further 
answered that the existence and lapse of the foreign patents was no 
ground fora refusal. The case was not within the Act, because 
the patents had all been taken out after the date of the English 
tent, and Betts’s Case (1 Moo. P.C, N.S.) and Johnson’s Case (LR4 
-C. 75) were cited as clear authorities upon this point in the 
petitioner's favour. Moreover, on the point of public policy all the 
instances alleged of a refusal on this ground were cases of foreign 
inventions patented here by foreigners, which also was not this 


case, 
Their Lorpsuips, after a lengthy deliberation, stated that they 
agreed with the judgment which had been delivered by the Court 
Appeal to the effect that the invention was meritorious and 
useful, and that undoubtedly the petitioner came before them with 
a case which entitled him to their favourable consideration. 
Their lordships were not satisfied that he had been sufficiently 
remunerated, nevertheless, they were obliged to consider whether 
he had complied with the conditions which the Council had 
laid down as necessary to be observed by applicants for extension. 
In the first place it was a rule that foreign patents should be stated 
a the petition in all cases, notwithstanding that the existence of 
these patents — not be a ground for refusal either as contrary 
to statute or public policy. Such information might be necessary 
to enable their lordships to consider whether the patentee had 
derived profit and to what extent from such foreign patents, and 
that was an important element for their consideration. It had 
been argued on behalf of the Crown and opponent that in 
this case the petitioner having taken out foreign patents and 
allowed them to lapse was fatal, but their lordships could not a 
with this contention. There was no case of a refusal on thes 
grounds where the patents were the patents of an English inventor 
taken out after the English patent. On that point Betts’ Case and 
Johnson's Case, which n cited for the petitioner, were con- 
clusive authorities in his favour. Then as to the accounts, their 
lordships had carefully considered whether, consistently with their 
practice, they could adopt them. The practice as to statement of 
accounts was thus stated by Lord Chelmsford in Betts’ Case (1 Moo. 
P.C. 61) :—‘‘There can be no difficulty in a patentee beginning 
from the first to keep a patent account distinct and separate from 
any other business in which he may happen to be engaged. He 
knows perfectly well that if his invention is of public utility, and 
he has not been adequately remunerated, he will have a claim for 
an extension of the original term of his patent. It is not, therefore, 
too much to expect that he should be prepared when the necessity 
arises to give the clearest evidence of everything which has 
been paid and received on account of the patent.” in, 
in Saxby’s Case (7 Moo. P.C. (N.S.) 82) Lord Cairns stated the 
rule thus :—“‘It is the duty of every patentee who comes for 
the prolongation of his patent, to take upon himself the onus of 
satisfying this committee, in a manner which admits of no contro- 
versy, of what has been the amount of remuneration which, 
in every point of view, the invention has brought him, in order 
that their lordships may be able to come to a conclusion whether 
that remuneration may fairly be considered a sufficient reward for 
his invention or not. It is not for this committee to send back the 
accounts for further particulars, nor to dissect the accounts for the 
—— of surmising what may be their real outcome if they were 
ifferently cast; it is for the applicant to bring his accounts 
before the committee in a shape that will leave no doubt as 
to what the remuneration has been that he has received.” 
Their lordships — that they had considered with anxiety 
whether they could adopt the petitioner’s accounts, and they had 


reluctantly come to the conclusion that they could not without ~ 


infringing upon their practice and establishing a dangerous prece- 
dent. ese accounts were based upon hypothetical weights, no 
properly verified statements of which had been put before the 
court. In fact there was a conflict of evidence as to these weights. 
The cost of advertising again—a large item—was not sufficiently 
explained, and their lordships were obliged to come to the conclu- 
sion that the accounts were not sufficient. Upon the above 
grounds then the petitioner failed to make out his case. 
Pa Aston applied for costs, but their lordships refused to give 

em. 

Solicitors for the petitioner, Messrs. W. W. Wynne and Son ; 
for Mr. Mills, Messrs. Field, Roscoe, and Co. For the Crown, The 
Treasury. 


ACCORDING to a ye from Cairo to a German paper, two 
pyramids of the sixth dynasty, the inner walls covered with several 
thousand inscriptions have been unearthed near Saggarah, to the 
north of the site of Memphis. 

AGREAT CRUCIBLE STEEL CAsTING.— During the past week Messrs, 
Jessop and Sons, Brightside Steelworks, Sheffield, cast the largest 
crucible steel casting that has yet been produced. It is a spur rin 
28ft. in diameter, machi ded, and cast whole. To cast it 27 
pots were used, each pot holding 80 1b. weight of moltensteel. When 
the steel had been poured into the three large ladles, the plugs were 
removed, and’ it ran into the mould, the weight when cast being 
about 10 tons. In its finished state the weight will be about 
8} tons. It is, without doubt, by far the largest crucible cast steel 
casting of its kind that has ever been produced. Messrs. Jessop 
and Sons anticipate that this will be the beginning of an impor- 
tant trade with Lancashire millowners, as they discover how much 
more durable steel wheels are than the cast iron wheels at present 
in general use. The firm have previously cast wheels 13ft. and 14ft. 
in pena tg but to 28ft. was a greet leap. Now, however, they 
are prepared to undertake castings up to 34ft., having gone to very 
great expense in laying themselves out for this class of work. The 
operation of casting occupied eight and a-half minutes, aut 
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WEIGHT, SPECIFIC GRAVITY, RATES OF AB- 
SORPTION, AND CAPABILITIES OF STAND- 
ING HEAT OF VARIOUS BUILDING STONES. 


By Hiram A. CurrTine, Pu. D., State Geologist, Vermont. 


Havinc during the past year instituted, and carried out, a series 
of experiments to in, as nearly as possible, the capabilities 
of the various materials used in the construction of so-called 
fire- f buildings to stand heat, I submit, in tabulated form, the 
om of such experiments, hoping they may be of use to the 
architects, quarrymen and insurance companies of our country, and 
also of some interest to those interested in science. 

In connection with the oe of the various building stones 
to stand fire and water, I have taken their specific gravity, and 
weight per cubic foot, so that the identity of the various stones 
could at any time be compared, and if in the working of a quarry 
there was a change in gravity, or weight, that it could be easily 
detected, and thus all who chose could know whether the tests 
given would apply or not. 

I have mo | sample specimens of the most important building 
stones in the United States, and Canada, and, after dressing them 
into as regularly as possible, three by four inches, and two inches in 
thickness, I have taken their ratio of absorption, which ratio I have 
expressed in units of weight, according to the amount of water 
taken up. If 450 units of stone absorbed one unit of water, I have 

it thus: 1 + 450, meaning that the stone weighed 450 
units when immersed, and 451 wher taken from the water. 

To accelerate the process of absorption I have placed the 
specimens in water under the exausted receiver of an air pump. I 
find that in this way as much water is absorbed in afew minutes 
as in days of soaking. When specimens were removed from the 
water, I have, before weighing, dried their outsides with blotti 
paper. In relation to the specific gravity, I have not follow 

“Gilmore's rule” in full. He weighed the specimens in air, 
immersed them in water, and allowed them to remain until 
bubbling had ceased and then weighed them in water, after which 
he took them from the water, dried them outsid ith bibul 

, and weighed them again in air. From this last weight he 
cemtel the weight in water, dividing the dry weight by the 
difference. 

This gave a specific gravity subject to two sources of error. I 
have followed the more frequent custom of weighing the dry stone, 
using pieces of two or three pounds in weight, and then immersing 
them in water. After the usual saturation I have taken their 
weight in water, subtracting it from the dry weight in air, and 
then dividing the dry weight by the difference. This gives the 


structed of the given material. The specimens were previously 
dried by long exposure to a temperature not exceeding 200 deg. 
Fah. ‘o verify this I have taken specimens from the quarries 
direct, and after weighing, have brushed them over with paraffine 
dissolved in naphtha, weighing them again so as to ascertain the 
exact amount of paraffine, which made no visible change in the 
stone, other than to keep out water. I have then weighed in the 
usual way, and thus obtained the exact specific gravity of the stone 
as in the quarry, and I find my method used, as stated, to give the 
best results, and so have adopted it. 

After this I have placed them in a charcoal furnace, the heat of 
which was shown by a standard pyrometer. In many instances I 
have placed them side by side with dry specimens, but I have been 
unable to note any marked difference in the action of heat, beyond 
| this, that the dry specimens became sooner heated. I have, how- 
ever, no doubt that the capacity of a stone to absorb water is 
against its durability, even in warm climates, and vastly more so 
in the changeable and wintry climate of New England. It is here 
often frozen before any considerable part of the moisture from 
autumn rains can be evaporated. 

When the specimens were heated to 600 deg. Fah., I have 
immersed them in water, also immersing others, or the same, if 
uninjured, at 800 deg. and 900 deg., that is if they are not spoiled 
at less temperatures. I find that all of these samples of building 
stones have stood heat without damage up to 500 deg. At 600deg. 
a few are injured ; but the injury in many cases commences at or 
near that point. When cooled without immersion they appear to 
the eye to be injured less, but are ready to crumble, and I think 
they are many times nearly as much impaired, and always some- 
what injured, when water produces any injury. 

I would remark that my experiments with granites show that 
there is quite a range in their capabilities of standing heat, a range 
in fact much greater than I anticipated. With the sandstones the 
difference is also marked, as is their power of absorption. When 
exposed to the heat wet, they show a marked difference in the time 
required to heat them, the saturated ones seeming to resist the 
heat for a time ; but when equally hot they crumble the same as 
those not ggg J atentel. Their relative worth can be seen 
by the table. The conglomerates stand heat badly; while the 
limestones and marble stand best of all (up to the point where they, 
by continued heat, are changed to quick lime) except soapstone, 
and a species of artificial stone made under the McMurtire and 
Chamberlain patent. The indications are, from this and other 
samples of artificial stone, that it may be possible to make an 
artificial stone cheaper and better for fire-proof buildings than 
our native quarries furnish; and we hope this possibility ma 
receive attention. But comments are useless, as the facts set fort 


ON THE ACTION OF OILS ON METALS.* 
By Henry Watson, F.C.S., 

At the Plymouth meeting of this Association I brought forward 
the results of some experiments, showing the actions of various 
oils on copper, and the conclusions arrived at were briefly these :— 

(1) That of the whole of the oils used, viz., linseed, olive, colza, 
almond, seal, sperm, castor, neatsfoot, sesame and paraffine, the 
samples of paraffine and castor oils had the least action, and that 

at the ap ce of the paraffine and the copper were not 
changed after 77 for exposure, 

(3) That different oils produce compounds with — varying 
in colour, or in depth of colour, and consequently rendering com- 
parative determinations of their action on that metal from mere 
observations of their appearances impossible. 

I was disposed to conclude that these experiments would indicate 
the relative action of the oils on other metals, on expecting 
that the extent of action would vary throughout, but that the 
variations would be proportionate between the different oils. Since 
the publication of these results, however, an interesting paper has 
appeared— Pharm. Journ.—‘‘ On the Action of Paraffine Oils on 

etals,” by Dr. S. Macadam. He comes to the same conclusion as 
myself with regard to their action on copper, but or to iron, 
says, ‘* it is slightly affected by ffine oil, and on ten days’ con- 
tact the oil becomes deeper in colour, and throws down a fine ferru- 
ginous sediment.” Owing to this, I have lately made experiments 
on the action of the same oils as those a used on copper, 
on iron, and the results which are the subject of this communica- 
tion, are interesting to me as showing that there is no relation 
between the action of an oil on copper and the action of that oil on 
iron ; that, in fact, in several instances those oils which act largely 
on iron, act slightly on copper, while those which act largely on 
copper act little on iron. course, the actual extent of action of 
the same oil, with the exception of oy is greater on copper 
than on iron. In addition to the oils used in my experiments on 
copper, I also used a sample of refined lard oil, and a special 
lubricating oil prepared by the Dee Oil Company, near Chester. 
The following observations were made, after twenty-four days’ 
exposure :—. 

(1) Neatsfoot.—Considerable brown irregular deposit on metal. 
The oil slightly more brown than when first = 

(2) Colza.—A slight brown substance suspended in the oil, which 
is _ of a reddish-brown colour. <A few irregular markings on the 
metal. 

(3) Sperm.—A slight brown deposit, with irregular markings on 
the metal. Oil of a dark brown colour. 


specific gravity of the rock itself, as | found, which is what | in the tables speak for themselves, (4) Lard.—Reddish brown, with slight brown deposits on metal. 
we desire, and I believe as it would generally be in buildings con- | _I give you results in tabulated form below. (5) Olive.—Clear and bleached by exposure to the light and air. 
The appearance of metal same as when first immersed. _ 
Granit (6) Seal.—A few irregular markings on metal. The oil free from 
‘ | Cracks | Injured 7) Linseed.—Bright deep yellow. No deposit or marks on metal. 
‘iit wee Ratio of ae bree badly ha Melted (8) Almond.—Metal bright. Oil bleached and free from deposit. 
No. Kind. Locality. pecific | of one | ‘absorp. | or worth- or (9) Castor.—Oil considerably more coloured—brown—than when 
Gravity. | gute | ‘tion. | injury. slightly, | becomes |less fora | ruined. | first exposed. Metal bright. 
| ee [eee (10) Paragine,—Oil bright yellow and contains a little brown 
bb. Deg. Fah. Deg. Fah. Deg. Fah.|Deg. Fah. Deg. Fah. | Ceposit. The upper surface of the metal on being removed is found 
1 | Light coloured .. . Hallowell, Me... 2°638 164-8 | 1+ 790 800 900 950 - 1000 | 1100 | to have a resinous deposit on it, , . 
2 Hs Rey SE Pics .| Fox Island, Me. .. 2°642 165°1 | 1+ 680 700 800 850 900 =| = 1000 (11) Special Lubricating.—Metal bright. Appearance of oil not 
3 | Denning’s Quarry .. Mt. Desert, Me. 2°631 16471 | 1+ 716 800 850 | 950 1000 | 1100 perceptibly changed. 
coloured .. .. = “5 t = = The samples were then chemically examined, and the amounts of 
Beach, Calais, Me. 2°636 ‘7 5 | i 
6 | Light coloured |. Oak Hill, Me 2-596 | 1578 | 14310 | 800 850 900 950 | 1000 | ion found in them were as follows : 
Stark, N. H 2631 164°1 | 1+ 534 600 i | 800 850 | 950 Grain 
8 | Coloured medium .. Concord, N. H 2°636 164°7 | 14+ 778 800 900 950 1000 1200 Neatsfoot oll (English) . . » ++ 0°0875 
9 | Sanborn’s Quarry Plymouth, N. H. 2-649 165°5 | 1+ 685 800 900 950 1000 1200 Colza.. .. .. -. - ++ 0°0800 
10 | Carter's Quarry.. Ryegate, Vt. .. 2°647 165°4 | 1+ 790 800 900 | 950 1000 1200 Sperm - +» 0°0460 
ll 2°654 165°S | 1+ 784 800 900 | 950 1000 1200 Lard .. ++ 070250 
12 | Wetmore and Morse’s Quarry | Barre, Vt.’ 2°651 | 165°6 | 1+ 720 800 900 | 950 1000 1200 Olive .. + 070062 
13 |Syenite .. .. .. .. Quincy, Mass. 2-660 166°2 | 1+ 650 750 800 | 850 900 1000 Linseed ++ 070050 
i4 | Gray .. .. Croton, Conn.. .. 2-800 175°0 | 1+818 7 750 800 900 900 Seal .. ++ 0°0050 
15 | Common ..| Woodstock, Md. .. 2°648 165°5 | 1+ 394 7 750 800 900 900 Castor. - +» 0°0048 
16 «+ Port Deposit, Md. 2°700 168°7 | 14816 900 950 1000 1100 Paraffine .. 0°0045 
17 | Scranton County Quarry .. Richmond, Va... 2°727 170°5 | 1+ 398 7 800 | 850 | 900 1000 Almond 00040 
18 Old Dominion Quarry "be 2-674 167-7 1 + 402 7 800 850 00 1000 Special lubricating oll .. .. oe 
19 | Lightcoloured.. .. - St. Cloud, Minn. .. 2-690 168°2 | 1+2 ~ : ee. - For comparison, the following are the results obtained of the 
: 2°83: 77° 2 900 | 1000 | 1000 2 
North Halifax 8. soo | so | 900 action of these oils on copper, as previously communicated, after 
22 Gauauogue, P.'0., Can. 2-687 | 167-9 | 14736 | 800 850 900 | 950 1000 exposure of ten days :— 
rain. 
Sandstone. oil .. 44 
1 | Freestone .. .-| Portland, Conn. .. 2°380 | 148°7 1+ 277 850 900 | 950 | 1000 1100 Sperm 00030 
2 --|jNorthof England.. .. 2°168 135°5 1+ 27 | 850 900 950 950 1000 Olive .. 02200 
3 | Seneca Stone -.| ‘Montgomery Co.,Md.... 2°500 | 156°2 | 1+ 26 | 850 900 | 900 950 950 Linseed 0°3000 
4 | Sandstone .. Salem,Md .. .. 2°452 | 158°2 | 14+ 24 | 850 900 950 | 1000 1100 0-0485 
5 | .| Seneca, Md. 2°410 150°6 1+ 4 900 1000 1100 1200 Paraffine .. 00015 
7 | Freestone .. ille, N. 2°350 146°8 | 1+ 27 
"| Nova Scotia... | | 14940 900 950 1000 | 1100 1100 Owing to the length of being different in the two series, 
9 | S. Carboniferous .-| Br. Phillipe, N.S... .. 2°353 | 147°0 | 1+ 19 900 950 950 | 1000 1000 we cannot fix on the actual differences in the rate of action of any 
10 | Freestone .. 147°7 = of the oils on the two metals. However, it is shown that almond 
11 | Cincinnati Stone -| Cincinnati,O. .. .. 2°188 136°1 + 2 95 il, which act ] ts ightly on iron; in 
12 | Potsdam Sandstone. "| McBride's Corners, 2°333 145°8 | 14+ 28 | 800 850 900 | 1000 | 1100 | with of the oil 
13 | Berlin Stone .| Cleveland,O... .. 27210 | 138°1 | 1+ 22 850 900 1000 | 1100 the 
14 | Potsdam .. .-| MeBride'sCorners, 0... 2°500 | 156-2 | 1+ 2 850 900 950 | 1000 1000 >~8 mineral preparation—it acted less than any 0 4 
15 | Euclid Stone .| Near Cleveland, 0. .. 2-290 | 143°1 | 1+ 35 | 850 900 950 | 1000 | 1000 | iron. The same is shown, as already mentioned, as to the action 
16 | BereaStone .. eS) oS eee 27254 | 140°8 | 1+ 20 850 900 950 1000 1000 of various other oils; thus, while sperm oil acts slightly on copper, 
18 | Brown Stone -| Humbletown, Penn... 2°346 146°6 + 3 castor, almond, and paraffin be bracketed as having about the 
19 Potedam Sandstone Beauharncis, P. 2 312 t = A... same, and little action while are neatsfoot, 
“2 pee "| Gheat River, W. Va. |. 2-632 | 164-5 | 1.4 80 |" 800 850 900 1000 1100 _—| @lmond, and seal have the greatest action on copper. 
22 | Freestone .. .. .. .. ..| Acqua Creek, Va. .. 2-183 136°4 | 1+ 16 900 950 1000 1100 1200 
23 | BrownStone .. .. .. ..| Mamasses, Va... 2°348 | 146°7 1+ 17 850 900 1000 1100 1200 : 
iieiteen THE IRON, COAL, AND GENERAL TRADES 
: OF BIRMINGHAM, WOLVERHAMPTON, AND 
1 | Limestone .. ..| Baltimore, Md. --| 2°917 181°8 1+340 | 900 | 1000 1100 1200 | 1200 OTHER DISTRICTS. 
2 | oot 154°8 1+ 280 | 850 900 1000 1200 1200 
3 | Cincinnati Limestone .. Hamilton County, 0...)  2°204 187-7 | 1+ 28 | 850 900 950 1200 1200 (From our own Correspondent.) 
4 | PottsBlue.. .. .. ..| Springfield, Penn. 2°666 166°6 1+ 280 | 850 850 900 1000 1200 To-paY—Thursday—in Birmingham, and yesterday in Wolver- 
5 | Dolomite Limestone ..| Owen Sound, P. O. 2°571 | 160°6 1+ 480 | 850 900 1100 1200 1200 hampton, smelters complained that what had been an excellent 
6 | Trenton Limestone .. --| Montreal, P.Q. .. 2°706 | | 1+ supply of coke had been nearly cut off, and that they were 
| .. -+| Selo dae Matta, Vt... | driven to buy at higher prices the oven coal of the different 
Cillian districts. ete the larger demand they were only old customers 
whosecorders for Lancashire, Derbyshire, and South Wales coke would 
| | be accepted by the agents at from 15s. to 15s. 6d. per ton, and then 
4 4 pod not in the lots which the buyers demand. For ham coke the 
uotation was 18s. to 20s. Transactions in pig were scarcely more 
| Conglomerate | | 900 than nil upon either exchange, because of the inability of smelters 
— to deliver ; and there was insufficient reason to justify purc 
Marbles. upon speculative t. Quotati were mostly nominal, but 
- they displayed little or no weakness upon those of my last report. 
1 | ‘ Westchester N.Y. | 2°794 | + | This week the prospects of a larger trade in the seve 
2 ey Ashle 171° i i i i ildi ighte: 
3 | Snow Flake Westchester'Co.,N.¥. 2-48 | | 14380 | 950 950 | 1000 1200 1200 ge ed for their 
oe a | : ng been received by local engineers which will need for the 
4 | Tennessee .. . Dougherty’sQ’y,E.Tnn. 2-711 | 169°4 | 14+320 | 950 950 1000 1200 1200 | about 2000 tons of dan 
5 Duke Marble . NearHarper’sFerry,Va. 2°812 | 175°7 1 + 840 1000 1000 «|= «(1100 1200 | 1200 ulhiment about 2UUU tons of wrought iron of the ¢ 
6 | Black Marble .. .. Isle La Motte, Vt... 2°682 176°6 | 1+320 1000 1000 1100 |: 1200 1200 —_| the Cleveland district is a severe competitor with South Stafford- 
7 | Sutherland Falls . Rutland, Vt... .. 2°666 166°6 | 1+ 342 1000 1000 1100 1200 1200 shire. And the quotations of the local firms would have been 
- stronger to-day, but for a little weakness in this week’s prices of 
Slates. angles and plates. a 
ualities. Common sheets for expo’ ndia, the Wes 
| Quy .. -| Vi. .. .| oe | | | | | olonies and portions of South America ; medium sheets for corru- 
gating; and best sheets for stamping and for tin-plate ma were 
Soapstones, chiefly indemand. The trade with India is chie “hee ungalvanised 
oo and there are similar sheets in hand for delivery overland in 
| | | | | | The galvanised sheet branch and some hardware departments are 
doing more this week because of the recent gales. One lot of 300 
Artificial Stone. tons of sheets which went down at sea is being replaced ; so, too, 
McMurtire & Cham ; = a | * Read before the Chemical Section of the British Association, Swansea 
| Stone { berlain’s patent 27235 | 139°7 | 1 + 280 750 800 1100 | 1200 | meeting, 1880) 
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are certain cast and other goods which were sunk in Thames barges. 
Firmness characterised the quotations of the makers of galvanised 
roofing sheetsto-day, Makers who had quoted up to about the middle 
of the month now withdrew the quotations, requiring more money. 
Some firms of this class who are customers of Messrs. E. P. and 
W. Baldwin are receiving supplies drawn some six or seven miles 
in powerful railway carriers’ teams, while Messrs. Baldwin them- 
selves only obtain supplies of fuel by carting it a mile. 

The tone of the local tin-plate trade has improved upon the 
week, somewhat valuable orders having been booked since my last, 
Prices vary with the character of the specification. 

Business is being done at the collieries on Cannock Chase to the 
extreme of the railway capabilities. The companies are doing 
their best, even to the extent of sending occasionally thirty-six 
special engines in one day to the London and North-Western 
station at Walsall, to bring away Cannock Chase coal. Some of 
this fuel is to meet the requirements of manufacturers whose 
supplies have been cut off by the strikes in certain portions of the 
Lancashire field. Forge on the Rugeley side of the district is 
6s. to 6s. 6d., and on the Tipton side 7s. Furnace coal is from 
8s. 6d. to 9s.—all to old customers. Household coal is offered at 
12s. 6d. for best deep, 11s. for best deep kibbles, 12s. for shallow, 
and 11s. for shallow lumps, all delivered on trucks at local railway 


a position to advance wages, but if an amicable resumption of work 
could be agreed upon, there is little doubt they would be ready to 
make some offer to their men. It was reported in Manchester 
to-day that serious riots had taken place at Atherton collieries where 
men were resuming work. The pits were attacked by a large mob, 
much damage being done to surface plant, and a troop of cavalry 
had to be called out to disperse the rioters. The break up of the 
frost is facilitating the movement of stocks held in the district, and 
the men at Manchester collieries all continue working. 

No definite action has yet been taken by the Lancashire colliery 
proprietors with the view of protecting themselves with regard to 
the provisions of the Employers’ Liability Act; but this, of course, 
is a matter which is occupying general attention now that the 
miners have thrown over the mutual insurance arrangement. In- 
cidentally the question was referred to at a meeting of the South 
Lancashire pot Cheshire Coalowners’ Association, held in Man- 
chester on Tuesday, but the general feeling was that it was desirable 
to postpone any definite action until there is a more settled feeling 
in the trade. 

Barrow-in-Furness.—The chief feature this week in connection 
with the iron trade of this district is the fact that the supply of 
coal is still limited from the Lancashire coal district, owing to the 
continuance of the strike. Supplies in the meantime have been 


stations. These are the prices charged to old t s. New 
 emeaeany are glad to get the coal at considerably more money. 
ese prices are mostly 2s. under those of a twelvemonth ago. 

On Monday an important conference of ironworkers will be held 
at Wednesbury to consider the scheme of insurance which has been 
drawn up by the Ironmasters’ Association, to take the place of the 
Employers’ Liability Act in South Staffordshire, of which last week 
I sketched the leading features. 

The founders in the employ of Messrs. T. and C. Clarke 
and Co., of the Shakespeare Foundry, Wolverhampton, who, I 
last week stated were upon strike against a proposal of the masters 
to make certain reductions in their wages for spoilt work, have now 

ne in, the pone for which the masters contended having 

n conceded, 

At the of the Wolverhampton Railway 
Rolling Stock Company, on Tuesday, the heteneodiogs showed a 
profit of £3811, as compared with £3678 in the previous half-year ; 
and it was decided to pay a dividend at the rate of 3 per cent. per 
annum on the ordinary shares. It was stated that 185 wagons had 
been bought, and 232 sold during the half-year, leaving 4597 still 
in the possession of the company. 

An important case to ironmasters and others was heard at 
Stafford Assizes on Tuesday last. The London and North- 
Western Railway Company, as representing the Shropshire Union 
Company, sought to recover £126 from Mr. Benjamin Wood, of 
Tipton. Defendant had been in the habit of consigning railway 
material from Tipton to London and other places, and in March, 
1879, it was discovered by the company that he had been payin, 
15s. per ton for the carriage instead of 20s., the rate c “me 
to other persons. Notice was served upon Mr. Wood that he 
would have to pay the higher rate, but he refused. The jury re- 
turned a verdict for the defendant. 

There is a fair amount of business doing at those finished iron- 
works in North Staffordshire where fuel supplies are not stopped : 
but at many works great inconvenience is experienced by reason of 
the canals in the district being frozen up, and local makers have 
by no means a rolling stock sufficiently large to cope with the 
sudden demand. _ Pig iron is in improved request, and prices are 
firm. The coal trade is being benefitted by reason of the strike in 
the Lancashire coal-field. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—It is difficult to say what is just at present the 
actual condition of busi in this district. Fora fortnight manu- 
facturing operations have been suffering more or less from the dis- 
—. of the coal supply caused by the colliers’ strike, and 
before the market has been able to return to its normal condition a 
further complication has been added by the exceptional severity of 
the weather, which has stopped pletel td constructive 
and other work, and in some cases interfered with operations at 
the local ironworks, 

So far as the iron trade is concerned business has been dull 
during the wad week, and there was a very quiet market at Man- 
chester on Tuesday. Although there is no actual giving way on 
the part of makers, who still entertain a confident feeling with 
regard to the future, and are not at all anxious sellers for lon 
forward delivery, the tone of the market is, if anything, easier, wit 
less disposition on the part of buyers to place out further orders at 
present. Lancashire makers of pig iron are kept going on old 
orders, but the new sales reported are only very limited in extent. 
Where business, however, is done, it is at late rates, and for 
delivery into the Manchester district local makers remain firm at 
46s, 6d. for No. 4 forge, and 47s. 6d. for No. 3 foundry, less 24. 
For Lincolnshire and Derbyshire brands delivered into this district 
about 1s. per ton above these figures are asked, but not much is 
being done, and makers being tolerabky well sold are not at all 
pressing for orders. 

In the finished iron trade moderate inquiries ace reported in some 
quarters, and the increased cost of coal is causing manufacturers to 
talk about a corresponding advance in prices. The amount of 
actual business doing is, however, still too limited to enable any 
material upward movement in value to be carried out, and prices 
at present are practically unchanged, the average quotation for 
_ delivered into the Manchester district remaining at about 

r ton. 

e coal trade is returning somewhat to its ordinary condition 
so far as the Manchester district is concerned. The principal loca! 
collieries are resuming their average output of coal, and the 
plentiful supplies which have also been sent in from outside dis- 
tricts are more than sufficient to meet the requirements of con- 
sumers. The disorganisation of transit arrangement by the ice block 
on the canals and the increased difficulty of cartage from the 
collieries in consequence of the weather has, however, interposed 
a serious difficulty in the way of deliveries, and as consumers have 
recently. been working on from hand-to-mouth, any delay in 
obtaining supplies is at once felt. The — difficulty has been 
experienced in obtaining engine fuel, and to keep some of 
the mills going round coal has had to be obtained by cart from 
neighbouring collieries. The principal Manchester firms have 

e no further alteration in prices beyond the advance of 10d. 
put on a fortnight back, and although there is still a good deal 
of irregularity in the open market, the temporary high prices 
which were being charged by dealers and merchants are not now so 
readily obtained. In the West Lancashire districts the pits are still 

. Stopped, and local stocks are now generally exhausted. The 
shipping trade is suffering a good deal, and numbers of vessels have 
— lying at the docks in Liverpool unable to get their cargoes of 
coal. 

With regard to the strike, the position of affairs remains much 

the same. The principal Manchester firms have kept their men at 
work, notwithstanding the threats of renewed disturbances which 
have emanated from the men on strike. Special precautions, 
however, have been necessary, strong bodies of armed police having 
been stationed in the neighbourhood of the pits, whilst the 
military have also been held in readiness to render assistance 
should it have been found necessary to protect the men at work 
from intimidation. In seme of the smaller districts bordering on 
West Lancashire there have been serious riots, which at one colli 
has been attended with loss of life. AsI have already intimated, 
all the pits in the West Lancashire district are still stopped, and 
the amount of bitterness which has been introduced into the 
struggle stand nthe way of any conciliatory proposals for a settle- 
ment of the dispute being put forward by either the masters or the 
men. The coalowners :naintain most strongly that they are not in 


btained from elsewhere, but some inconvenience has been caused, 
and increased value has been the result all round, for both 
domestic and steam qualities of fuel have increased in price, 
owing to the limitation of supply. It is expected in a few days 
this difficulty will be got over satisfactorily, and that makers of 
iron and steel will not have the disadvantage of fighting — 
the effects of a small delivery of coal, when on the other hand they 
have plenty of work to doin connection with the production of ironand 
stecl. There is a very steady demand for both iron and steel, and it 
is evident large deliveries will have to be made during the year to 
both home and foreign consumers, The output of the furnaces is 
very large, and all is going into consumption direct from the pig 
iol Large engineering and shipbuilding orders have been booked. 
The Barrow Shipbuilding Company have secured a contract for the 
building of two Ducal Line Steamships for the Calcutta trade 


&c., in anticipation of approaching deprivation. After eight 
o'clock, however, relief was at once felt at all the works, and by 
nine o’clock there was abundance. 


Mr. Waterhouse, the accountant to the Board of Arbitration, has 
just issued his returns for the last quarter of 1880. The average 
price realised for all descriptions of iron was somewhat lower than 
was obtained in the preceding quarter, and a reduction of wages, of 
3d. per ton on puddling, and 24 per cent. on all other wages, was 
dec This reduction comes into force on Monday, the 31st 
inst. It is thought possible by some that the ironworkers may 
resist the award, as they every now and then have done when it 
operated against them. ‘This, however, is scarcely likely to occur to 
any great extent, not for want of disposition to do so, but use they 
are not much in funds just now. ‘Che effects of much loss of time 
and heavy expenditure during the Christmas holidays has not been 
recovered yet. Besides, the severe weather is making work scarce, 
and family necessities in food, clothing, and fuel are in 
Therefore the award will probably be quietly acquiesced in. 

The liquidators of the West Hartlepool Rolling Mill Company 
have just issued their report for the year 1880. When the price 
of iron rose so suddenly towards the end of 1879 they succeeded in 
leasing a portion of their works toa firm who set them going. The 
collapse which occurred last summer brought this attempt at 
resurrection to a sudden end, and they found themselves again in 
full possession of their ‘“‘ white elephant.” They now intend to 
offer the same by auction at an early date, fixing the reserve price 
at such a figure that some one will surely buy. On the other hand, 
schemes are afloat for new works for making steel for shipbuilding 
purposes by the basic process, so that the future will probably see 
some fierce competition between the old and the new material. 
Whilst the superiority of steel over iron for rails seems 
fully demonstrated, on account of its greater wearing properties , 
no practical superiority has been yet shown in the case of ship 
plates and angles, because their wearing properties are not in ques- 
tion. If steel is to supersede iron in this case, it must be because 
it can be offered as cheap or cheaper. There seems to be little 
prospect of this, even by the basic process, for some time to come. 
Attempts to roll flat ingots into plates without the costly inter- 


400ft. long each, and Messrs. Caird and Purdie, who com d 
shipbuilding at Barrow a few months ago, have secured seven 
orders for steamers of from 1000 to 1500 tons burthen. The 
engines for these steamships are tobe made at Barrow. In many 
res there are reasons to believe that the year will be the most 
active season ever experienced as regards the various industries of 
this district. Mr. 8. J. Claye, of Barrow, has secured the con- 
tract to build 1000 wagons for the Caledonian Railway Company. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE agitation for a 10 per cent. advance in miners’ wages in 
South Yorkshire and North Derbyshire does not show signs of 
bearing fruit. A meeting was held at Rotherham on Tuesday, 
when the council of the district passed a resolution requesting the 
colliers to at once give notice for an advance to the amount named. 
The Denaby dispute, which seems a “standing dish” in these 
parts, was under consideration. It was agreed that the Denaby 
men should ask to be allowed to resume work upon the terms on 
which they were forinerly employed, and failing the adoption of 
this arrangement, that an offer be made to the masters to refer the 
points in dispute to arbitration, it being understood that if both 
proposals were declined the men would refuse to resume work. 

At Chapeltown on Tuesday evening there was a lively meeting, 
the two leading union officials flatly contradicting each other, anda 
third attempted to talk while another was on his legs, the result 
being a considerable disturbance. One official interrupted another, 
loftily declaring that the Barnsley Association, which consisted of 
fifty lodges, would not condescend to ask advice from the officials 
of an association with one or two lodges. And the lesser official 
aimed at got sarcastic, the upshot being that a miner expressed 
the opinion that they had better ‘“‘ give all three the sack and 
manage their own affairs.” And then the meeting appropriately 
broke up in confusion. There is not much hope of the 10 per cent. 
there. 

Some firms are beginning to hear somewhat unpleasant news 
from Melbourne. I mentioned to you at the time that the silver 
and plated exhibit of Messrs. Walker and Hall had been wrecked 
in the Sorato, but that there was a prospect of the goods being 
recovered. It appears that the larger — of them were utterly 
unfit, after they were fished up, to be placed in the exhibition. 
The firm have consequently been represented by a very small dis- 

lay, as compared with what they sent out, though the goods they 
= in the exhibition are spoken of in very high terms in all the 
accounts which have been written. Messrs. Wm. Jessop and Sons 
have also been unfortunate; with the exception of their circular 
saw plates, several blocks of steel, and similar goods, their 
“exhibit ” is not exhibited, the greater part of their productions 
having gone down in the Sorato. 

A very large tonnage of coal is still ge age into Lancashire, 
and all the collieries of the district are fully employed. House 
coal maintains its advance of 10d. to 1s. per ton, and slack is 
briskly called for at 6s., which is an advance of 2s. on previous 
quotations. If the present extraordinary weather continues, coal 
will soon be subjected to another rise. The coalowner is having 
his ‘‘ innings” during this cold ‘‘ snap.” 

Skate-makers continue very busy, both on home and forei 
account. Cutlery and general hardware is in great request, the 
demand for the States being as great as ever. Steel is also in 
demand, and the firms who havea name for true crucible steel 
should do well this year if the trade is maintained. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE severe and long-continued frost is altogether disorganising 
the Cleveland iron trade. Pig iron, under the circumstances, is 
becoming a drug. Neither manufacturers nor shippers can take it 
in their usual quantities, and therefore the only resource is to 
stock it. Consequently, we may expect to hear of an enormous 
increase of stocks by the end of the present month. Some guess 
the augmentation at 50,000 tons; others at considerably more. 
In little more than a week the exact returns will be published, and 
then it will be known for certain. The effect of the position and 
prospect upon the iron market held on Tuesday was very marked. 
Little business was done, and it is long since so flata tone was 
apparent. 

" me of the great troubles of the week has been the short supply 
of water. This has resulted in the partial stoppage of several 
works, as water is an essential element in ironmaking. The whole 
district 1s now supplied by the Stockton and Middlesbrough Cor- 
porations’ Water Board, who draw their supply from the river 
Tees, at a point about two miles above ington. During 
a severe frost the public have an uncontrollable habit of 
leaving all taps and water-closets running day and night, 
under the impression that in this way liability to freeze up 
will be avoided. The usual quantity consumed by the dis- 
trict supplied by the Board is fifty million gallons per weck. Last 
week over seventy million gallons were supplied, and yet every one 
was short. In fact, it has been found quite impossible to keep up 
an adequate supply when such absurd waste is going on. On 
Monday a meeting of the Board was held to consider the situation. 
Unless something was done several of the works would have to be 
stopped, besides danger of explosions and so forth. It was 
eventually decided to cut off the water supply for household 
purposes every night from eight = to six am. during 
the continuance of the frost. This was done on Monday 
night for the first time. During the afternoon the 
scarcity increased, no doubt owing to householders filling tubs, 


diate process of hammering has been repeatedly attempted, but 
has always failed. All steel plates now manufactured are ham- 
mered, and there is no present prospect of their being made other- 
wise. So long as that is the case, the cost is likely to remain con- 
siderably above that of iron ship plates, and even these can be 
much cheapened when y. Rather than be superseded, 
manufacturers will certainly force down their highly-paid rollers, 
shearers, re-heaters, and others, to such wages as are 
given for similar skill in other trades; and this alone 
will make a great difference in the cost of production. 
It will therefore be highly interesting to watch the progress of the 
iron and steel industries during the next few years. ‘Ihe present 
time is in many respects a time of transition. Our knowledge and 
experience in these matters is very imperfect. The tendency 
towards sanguine views is avery dangerous one. The greatest 
caution is really necessary, especially for the investing public, 
inasmuch as even experienced technical and c cial autho- 
rities can scarcely see their way clear. Those who are cautious 
will, as usual, not gofar wrong. For those who greedily rush into 
any new and promising enterprise just now, there may probably 
be not a little repentance in store at a future time. 

The third meeting of the session was held on Monday evening 
by the Cleveland Institution of Engineers; Mr. E. W. Richards, 
the president, occupied the chair, and there was an attendance 
of from two to three hundred persons. Mr. J. N. Shool- 
bred, of London, read an interesting paper ‘‘On Electricity 
as a Source of Light and Power.” ‘The paper was profusely 
illustrated by diagrams, showing the various systems in use. 
The Middlesbrough Corporation kindly lent a steam-engine, 
which was stationed in a street skirting one side of the 
building, and which, by means of a strap, passing through 
an aperture in a window, drove two dynamo-electric machines 
lent by Messrs. Bolekow, Vaughan, and Co. The current 
so generated was used in various ways to elucidate the 
— A large Siemens lamp of some 1200 candle power was 
lighted first ; next a similar lamp of Crompton’s type, and finally 
one of Swan’s incandescent lamps. Arrangements had been made 
for twenty of these to be p in circuit round the hall. Un- 
fortunately, however, most of them were broken in transit, and, 
therefore, Mr. Swan’s system could not properly be shown. An 
‘“* Arab” printing press and a small circular saw were put into 
operation by electricity. Commemorative cards were printed off 
by the former and w was sawn up by the latter, until each 
member had satisfied himself how completely power may be con- 
veyed to great distances by means of two small wires. A dis- 
cussion followed, in which several members took part. Mr. 
Harrison explained the system of lighting adopted at the Eston 
Steelworks, which require twelve Siemens lights costing 6d. per 
light per hour to maintain. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BvusIngss in the iron and allied trades has materi suffered 
from the very severe weather which has now prevailed for three 
weeks. The frost and snow have interfered with operations of 
different kinds, and the means of transit and communication of 
goods have not been nearly so satisfactory as usual. As regards the 
iron trade, it has been very dull, although there were not wanting 
indications this week that more activity may before long be ex- 
perienced in the market. Shipments of pig iron were 2069 tons 
smaller than in the preceding week, but still considerably better 
than in the corresponding week of last year. There was a slight 
improvement in the bulk of the imports from Cleveland, which 
have been minimised during several weeks by the freczing of the 
Forth and Clyde Canal. Reports are current of some fresh busi- 
ness being done with the United States, but prices there are too 
low to admit of profitable sales being made on this side to any 
extent. There is but a moderate demand from continental 
nations, but the consumption at home is good. Stocks continue to 
increase at the rate of from 4000 to 5000 tons per week in the 
hands of Messrs. Connal and Co., and there must also be consider- 
able additions at some of the ironworks on account of the large 
production. There are 122 furnaces in blast—nine of which are 
producing hematite iron—as against 108 at the same date last year. 

Business was done in the warrant market on Friday forenoon at 
from 52s. 9d. to 52s. 74d. cash and 52s. 11d. to 52s. 104d. one 
month, the afternoon quotations being 52s. 8d. to 52s. 44d. cash 
and 52s, 9d. to 52s. 7d. one month. The market was quiet on 
Monday morning, with transactions at from 52s. 4d. to 52s. 6d. 
cash, and from 52s. 6d. to 52s. 7d. one month ; whilst in the after- 
noon business was done from 52s. 5d. to 52s. 4d. cash, and 52s. 9d. 
to 52s. 6d. one month. On Tuesday the tone of the market was 
somewhat steadier at 52s. 3d. and 52s. 44d. cash, and 52s. 5d. to 
52s. 6d. one month. The market was steadier on Wednesday, and 
business was done up to 52s, 74d. cash and 52s. 9d. one month. 
To-day—Thursday—the market was strong, with business at 
52s. 10d. prompt cash. 

The tendency in makers’ prices has been slightly downwards, 
there being a reduction in a ‘number of brands of from 6d. to Is. 
per ton as compared with those of .the preceding week. The 
quotations are now as follows: — G.M.B. f.o.b. at Glasgow, 
per ton, No. 1, 53s.; No. 3, 51s.; Gartsherrie, No. 1, 61s. 6d., 
No. 3, 54s.; Coltness, No. 1, 63s., No. 3, 54s.; Langloan, 
683s. and 53s. 6d.; Summerlee, do. do.; Calder, 62s. 6d. and 
54s. 6d.; Carnbroe, 59s. and 54s.; Clyde, 53s. and 51s.; Monkland; 
do. do.; Quarter, do. do.; Govan at Broomielaw, 53s. and 5is., 
Shotts at Leith, 63s, 6d. and 55s.; Carron at G: mouth, No. 1, 


6d.; ditto, specially selected, 57s.; No. 3, 6d.; Kinniel 
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Bo'ness, 54s. 6d. and 6d.; 
t Ardrossan, 59s. and 54s. 6d.; Eglinton, 54s. 
and 5ls.; Dalmellington, 54s. and 5ls. 

The coal trade as well as the iron trade has 
been much inconvenienced by the severe weather. 
But there really seems a prospect of an opportunity 
at last for our coalmasters to obtain a Tittle more 
money for their product. Prices are being raised 
at some of the English ports, and the miners are 
now getting so clamorous for an advance of 
wages, that they cannot much longer be refused. 
But in one or two cases the miners are reported 
to have obtained an advance of wages this week 
without any dispute, and it is not unlikely that 
the example may be followed by other masters. 

Returns have been obtained respecting the 
Clyde and East Indian Shipping trade which 
show that the imports in 1880 were 89,656 tons 
as against 67,435 tons in 1879, and the exports 
190,423, as compared with 146, 139 tons, 

Several new shipbuilding contracts have been 
booked by Messrs. Russell and Co., of Greenock 
and Port Glasgow. The shipwrights at two of 
the Clyde shipbuilding yards were on strike 
for an advance of wages, but they have now 
obtained a promise that they will get it on the 
14th February, and so have returned to work. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tr may be taken as certain that the price of 
steam coal will be advanced generally on the Ist 
of February. There has been a long period of 
stiffened prices, and now, demands being great 
and supplies short, further delay in advancing 
the price is not likely to occur. House coal has 
maintained its adv; ance, and as much as lls. 6d. 
f.o.b. has been obt i in ex 1 cases at 
Cardiff for steam coal to save demurrage costs, 
—_ quotations henceforth are certain to take an 

ward character. The buyers, however, are well 
7 d, and large contracts for long periods are in 
force at last quotations. 

The verdict at the Penygraig inquest has been 
accidental death. Mr. Galloway’s hypothesis as 
to the o has been published in full, and is 
certainly a document of great ability. His idea, 
and very logically worked out, is that a party of 
men were blasting down roof near the point 
where Tubervilles heading enters the solid coal ; 
that it ignited a quantity of fire-damp lying in a 
large cavity in the roof, near the spot, and not 
observed by the overman ; that the explosion of 
this fire-damp produced a violent air-wave, which 
swept through the galleries of both the upper 
and lower pits, raising the coal dust and produc- 
ing an inflammable mixture, and thus the 
explosion, in all its severity, was carried in 
the form of a sheet of flame to the very 
bounds of the workings. The condition of 
these Rhondda collieries is shown by Mr. Gal- 
loway’s statistics respecting the amount of fire- 
damp given off per hour in the colliery of Peny- 
graig. ‘“‘ After the explosion,” he = | “T esti- 
mated the whole amount of fire-damp given off 
by the whole mine to be about 1100 cubic feet 
per minute. This amounts to 2°2 cubic feet per 
minute per ton of coal raised in the twenty-four 
hours. Taking the output of the lower pit at 
200 tons and the upper 300 tons daily, we have 
then 440 cubic feet of fire-damp produced in the 
lower pit, and 660 cubic feet in the upper per 
minute.” Mr. Galloway considers the percentage 
of gas on the return air-way is too small to be 
detected by any but skilled men with best lamps, 
and that the view held of the pit by such evidence 
would be that it was in all respects a safe one. 

Circulars have been issued by Mr. W. T. Lewis 
showing that a large number of collieries have 
given in their adhesion to the Miners’ Permanent 
Fund. Several of the collieries of the Aberdare 
and Plymouth Company are included; Powells 
Duffryn have five collieries, Ebbw Vale three, 
Nixon, Taylor, and Co.,two. I note, too, in the 
list, that the colliers of all the large collieries 
recently opened, such as the Deep Navigation, 
have given in their names as members. All the 
objectors will very Rae. oy way now, especi- 
ally as an = is probable at the next = 
ration of sales according to the sliding scale 
agreement. 

Coke is firm, with a decidedly upward tendency. 
I should say that with an improving iron trade, 
and advancing prices in coal, there will be an 
upward bound in coke in a very short time. Coke 
generally feels the impetus first, and most fre- 
quently advances at a more rapid rate than either 

coal or iron. 

The shipments of coal from Cardiff during the 
year 1880 were 4,897,440 tons ; of iron, 164,923 ; 
coke, 25,806 ; and of patent fuel, 131,083. This, 

as regards coal, it must be understood was for 
destinations. 

I am glad to see that the iron trade is steadily 
looking up, and shall expect to see firmer or even 
advanced quotations next month. There are 
large holders of pig in the district, and none are 
anxious to get rid of stocks. 

Iron rails are firm at £5 10s. ; steel quotations, 
£6 7s. 6d. to £6 10s.; hematite pig, £3 7s. 6d. 
One noticeable feature of the present time is the 
tardiness of sellers in accepting oe Oe and an 
thing but the exact figure is not accepted. Only 
1050 tons of iron were cleared last week from 
Cardiff and Newport. Slackness characterises 
trade at Swansea een sap d on account of 
weather. A petition is to be presented for wind- 
ing up Onllwyn and Dulais Colliery Company, 
Limited. 

Difference of opinion is very great as to the 
opening of the new docks at Swansea this year. 
a believe em excellent authority that they will 

be opened, and under distinguished prestige. 

Tin- plate is dull, ordinary coke tin at the 


- utmost 15s. 9d. per box. An open verdict has 


been returned in the case of the Clansman, a 
Swansea vessel alleged to have been destroyed by 
explosion from coal. 


THE London and China Telegraph understands 
that in all probability the service of the 
Messageries Maritimes will be altered so as to 
run at alternate dates in conjunction with the 
Peninsular and Oriental Company’s service to 
the Far East. This i is consequent on the recent 

nges in the h d service of the latter 
company. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Comiissioners of 
Patents, 

*.* It has come to our notice that some applicants of the 
Patent-ogtice Sales Department, for Patent Specifications, 
hace caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-oftice oficials by 
giving the number of the page of THE ENGINEER ct 
which the Speciication they require is referred to, instead 
of giving the proper number of the Specisication, The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there Jound, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specisication. 


Applications for Letters Patent. 

*.* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 

18th January, 1881. 

220. Ice, &c., J. H. Johnson.—(4. J. Rossi and L. F. 
Beckwith, Rew York, U.S.) 

221. Vinpcar, H. H. Lake.—(0. F. Boomer and H. R. 
Rendall, Brooklyn, U.S. 

222. CHLORINE, W.Weldon, Burstow, and W. G. Strype, 
Murrough. 

223. Giazine Rice, &c., H. J. Haddan.—(4. Leytens, 
Antwerp.) 

224. Power Hammers, J. F. M. Pollock, Leeds, and T. 
Beeley, Manchester. 

225. ELECTRIC Lamps, St. G. L. Fox, Rushmore. 

226. SHoes or PLates, H. Bland, Luton. 

227. Cuests, &c., J. H. Johnson.—{J. B. Geneste, Paris.) 
228. CLEANSING Casks, &c., M.W. Proudlock, Newcastle- 
iqipon- Tyne, and R. Weatherburn, Burton-on-Trent. 
29. Restorinc Waste INpIA-RUBBER, &c., H. H. Lake. 

aay A. Clark, Boston, U.S.) 
19th January, 1881. 

230. Foor Covertnes, P. Martin & T. Sneyd, ae. 

231. PeramBucators, &c., J. Watterworth, 

232. Waeets, A. M. Clark. 4. Boy p~ Manila.) 

233. CLosinc, &c., BortLes, R. Lanham, Whetstone. 

234. ScRrpBLine, &c., Macuines, T. C. Fawcett, Leeds. 

20th January, 1881. 

235. Samptinc Liquips, J. Mackle, Liverpool. 

236. BLackine, &c., RDERS of Parer, &c., A. C. 
Henderson.—(4. Duret, France.) 

287. PackrineSucar, &c. ft and J. D. Scott, Greenock. 

238. SappLe-ciRTH, E. Noirit, Walsall. 

239. Corree, C. Pie; per.—(A. von Hofmann, Augsburg.) 

240. Pickina hea J. Taylor, New church. 

241. Rartways, T. G. HardieandT. Kendall, Yorkshire. 

242. Pu RIFYING APPARATU s, J. H. Dane, San Francisco. 

243. DiscHarce Apparatus, J. Shanks, Barrhead. 


244. Heatinc Water, &c., J. McAllister, Barrhead. 
245. Licutine Gas, C, Clarke & J. Leigh, Manchester. 
246. Cask Stopper, L. A. Groth.—(£. Markyraf, Paris.) 
247. Exametiina Iron, &c. F. Winterhoff and H. C. 
Webb, Worcester. 
248. Heatrxc Water, E. de Pass.—( E. Kérting, Hanover.) 
249. Reeutators, E. de Pass.—(£. Kérting, Hanover.) 
°50. Precine Yarns, G. Balfe, Stockport. 
251. Venticators, G. Whitehead, Heywood. 
252. Woven Baas, W. A. Carr, Manchester. 
53. CurRENts, C. G. Gumpel, London. 
. Fursaces, L. W. Sutcliffe, Birmingham. 
255. Drivinc Porters’ Waeexs, T. Willett, Burslem. 
256. ROLLER W. R. Lake.—(/. &. Maynadier, 
Boston, U.S.) 
257. BRACELET Fastenrnos, O. Vaughton, Birmingham. 
. Countine, &c., Macnryes, G. Heaton, Handsworth. 
. TRICYCLEs, &e., G. Dston, Birmingham. 
30. Seats of TRICYCLES, &c., J. Turner, Coventry, and 
J. A. Lamplugh and G. F. Brown, Birmingham. 
2lst January, 1881. 
261. Cumrsey Tops, &c., W. Jones, West Derby. 
262. CLasps, &c., T. and A. Osborn, Birmingham. 
263. KNITTING Macuines, J. H. Smith, Nottingham 
264. Measurine, &c., APPARATUS, A. Apps, London. 
265. Gas Jers, J. Darling and R. Murdoch, Glasgow. 
266. Printina, &c., J. J. Sachs, Manchester. 
267. Tusine, J. C. Mewburn.—(La Societé J. L. Martiny 
et Compagnie, Paris.) 
263. Ve.vets, &c., H. Lister, Mills. 
269. Looms, H. Lister, Ashbrow 
270. HEATING APPARATU a C. D —{A. Morel, 
Epinal, France.) 
271. Automatic SypHon Tap, H. J. Allison.—(MM. 
tire, Millot, and Berger, Algeria.) 
272. Raisina TREES, &c., 8. Newington, Ridge 
273. KNITTING MACHINES, J. Wetter. 
Canada.) 
274. Watcnes, W. R. Lake. Comstock, Indianapolis.) 
275. Semapnores, W. R, Lake.—(F. Brown, Montreal.) 
VaLves, J. H. Harrison, Chester. 
. Ore Separators, R. H. Brandon. —{E. B. Hast- 
‘tage, J. F. Holbrook, and R. L. Goddard, Paimer,U.8.) 
22nd January, 1881. 
278. Maton Macurxes, C. R. E. Bell, London. 
279. Looms, J. Holding, Manchester. 
280. ALLoy, W. Koppel, Manchester. 
281. CrusHinc Apparatus, P. Pfleiderer.—(C. Meinicke, 
Zerbst, Germany.) 
282. VeLocipepes, E. R. Settle, London. 
283. SHaprnc Apparatus, T. Turton and R. Roberts, 
Liverpool. 
Enoine, A. M. Clark.—(M. E. dela Torre, 
285. Mixinc Size, &c., H. Livesey, jun., Greenbank. 
286. TeLerHones, F. H. Engel.—(J. Heinrich, Germany.) 
287. Stoves, J. Waterhouse and B. Midgley, Yorkshire. 
288. ConTROLLING Enoinegs, J. Richardson, Lincoln. 
289. Crnwamic Acip, J. Dixon.—(K. Koenig, Germany.) 
290, SmetING Zinc, J. Binnon & A. Grandfils, Belgium. 
291. Looms, W. Adam, Kidderminster. 
292. Brusues, J. Worrall and J. Lawrence, Ordsal, 
and J. Lea, Eccles. 
293, CREAMING Mux, &c., F. W. Unterilp.—(7. Becker, 
Diissel dor.) 
294. TRaNsMiTTING Motion, A. M. Clark.—(S. Dennis 
and A, Samper, Paris.) 
295, REFRIGERATING, J. Gwynne, Hammersmith. 
206. Grass-Box, C. D. Barrett.—(Lloyd, Supplee, and 
Walton, Philadelphia, 
297, STATR-ROD Eyes, M. and M. M. Lenzberg, London. 
298. Macwesta, C. Scheibler, Berlin. 
299. RoTary ENatNes, J. Matthews, London. 
300. Rartway Pornts, &c., G. wards, Cheltenham. 
301. Om, J. H. Johnson. -—(F. F. Rohart, Paris.) 
302. H. H. Lake.—{L. Frobeen, Berlin.) 
303. Macutne Guns, W. Tranter, Birmingham, 
304. Carpon, &c., R. Werdermann, London. 
24th January, 1881. 
305. Gas Stoves, A. C. Anderson.—{MM. André and 
Legrand, Lyon.) 
306. ELevators, J.Gauldie& T. Marshall, Kinning Park. 
307. PREVENTING WaTeER J. Rule, Du! 
308, Corps, J. Wetter—(M. L. Rollier, France.) 
309, CuLtivatine Lanp, F. Brittschke, Berlin. 
310. Wire Brvsues, 8. Abraham, Manchester. 
311. OrxamMENTING Surraces, H. E. Newton.—(Z. A. 
Batonnier, France.) 
312, Apparatus, A. W. L, Reddie.—(D. Mon- 
nier, Paris.) 
313. Orenine, &c., Wixpows, H. Skerett, Sparkbrook. 
314. GYMNASTIC APPARATUS, G. Zander, Stockholm. 
315. Roorinc Tries, R. C. Robinson, Preston. 
316. Gymwastic Apparatus, G. Zander, Stockholm. 
317. Brakes, J. A. Steward, Wolverhampton. 
318. Toastrxe Fork, E. Brookes, Hawarden. 


Grants of Provisional Protec- 
m for Six Months. 
4946. TRANsMUTING Woop, &c., W. 
Boggett, Chelsea, London.—27th November, 1880. 
5138. Sream Enoines, J. McCullum, Greenock.—9th 


December, 1880 


5164. Dratn Pipes, &c., E. Brooke, Huddersfield.— 
10th December, 1880. 

5172. Lamps, &c., F. Si Southampton-building 
London. —10th "Dece mber, 1880. 

5216. Sprnnrne Macuines, A. Munzinger, Olten, Swit- 
zerland,—13th December, 1880. 

5218. Meratiic Attoys, G. Héper, Chancery-lane, 
London.—13th December, 1880. 

5220. FiRE-GRATES, Pickard, Leeds. — 13th 
mber, 1880. 

5222. Looms, E. Heatley, Blackburn.—13th Decem- 
ber, 1880. 

5230. Suretp, W. P. Thompson, High Holborn, Lon- 
don.—A communication from D. McFee, R. A. Kel- 
lond, and D. E. McFee, Quebec.— 14th December, 1880. 

5827, CoLOURING MATTERS, J. A. Dixon, West Geo: 
street, Glasgow.—A communication from C. Kenig, 
Germany.—20th December, 1880. 

5335. DumB-BELLS, H. J. Haddan, Strand, London.—A 
communication from J. M. A. Despagnat, Melun, 
France.—20th December, 1880. 

5350. J. H. Biggs, Liverpool.—2let December, 1880. 

5874. TREATING MINERAL PHospnates, J. J. Knight, 
Widnes.—22nd Decenher, 1880. 

5377. Manvat Lever Cuthbert, Landport. 
—22nd December, 1880, 

5392, Microscorrs, J. M. Moss, Patricroft. — 22nd 
December, 1880. 

5392. Cartriper Bert Fasrics, &c.,J. H. Johnson, 
Lincoln's-inn-fields, London.—A communication from 
A. Mills, Washington, U.S.—238rd December, 1880. 

5395, Screws and Screw-privers, J. F. Lackersteen, 
New-cross.—23rd December, 1880. 

5397. Saw FRAMES, T. N. Robinson, Rochdale.—23rd 
December, 1880. 

5399. Rovina, &c., Frames, J. Farrar, Halifax.—23rd 
December, 1880. 

5400. TRAVELLING TruNKs, J. J. B. Toussaint, Paris.— 
23rd December, 1880. 

5401. Gas Governors, F. G. Hamer, Torquay.—23rd 
December, 1880. 

5402. Syrupinec Beveraces. J. McEwenand 8, Spencer, 
Manchester.—23rd December, 1880, 

5404. Lockine, &c., APPARATUS, M. C. Denne, East- 
bourne, & T. J. Denne, Redhill.—23rd December, 1880. 

5405. Currer-HOLpERs for Too.s, F. M. Newton, Eton 
College, Eton.-—23rd December, 1880. 

5406. Rotary Bower, &c., P. Goldechmidt, G. Hahlo, 
and A. Heussy, Manchester. —23rd Dece mber, 1880. 
5407. Fotpinc Bepsteaps, &c., H. G. Grant, Man- 
chester.—A communication from C. C. Held, Stutt- 

gart, Germany.—23rd December, 1880. 

5408. Kins, E. E. Street, Clifton.—23rd December, 1880. 

5409. Broocues, &c., H. G. Pendleton, Gower-street, 
Lozells, Birmingh: am.—23rd December, 1880. 

5411. Door-kyoss, &c., J. 8. Edge, jun., Yardley, and 
J. Deeley, Birmingham.— 23rd December, 1880. 

5412. Rorary Macurnes, W. R. Lake, Southampton- 
buildings, London.—A communication from A. 
Kaiser, Munich.—23rd December, 1880. 

5415. Weicnine, &c., Macuines, W. R. Lake, South- 
ampton-buildings, London.—A communication from 
A. Kaiser, Munich.—23rd December, 1880. 

5417. Fivrp Motors, W. P. Thompson, High Holborn, 
London.—A communication from J. Merrylees, New 
York, U.S.—24th December, 1880. 

5419. TRAM- -cars, &c., E. Salo. Birkenhead, and F. 
Bradley, Kidderminster.—24th December, 1880. 

5420. TRAMWAYS, J. Leathwood, Liverpool. — 24th 

December, 1880. 
21. Susstirute for Gums, &c., C. Estcourt, Man- 
chester, and F. C. Eastwood, Heaton Chapel.—24th 
December, 1880. 

5423. PREVENTING DisPLACEMENT of Lixcn W. 


Gardner, South London, — 24th 
December, 1880. 

5424. PRESSING or MouLDING Bricks, &c., H. Johnson 
and B. Suart, Keymer Junction.—24th December, 1880. 

5425. Mixers’ Sarety Lamps, W. Crossley, Glasgow. — 
24th December, 1880. 

5426. Brake or Skip, W. M. V. Hill, Edinburgh.— 
24th December, 1880. 

5427. &c., Apparatus, P. Alexander, 
Southampton-buildin ,London.—A communication 
from 0. Presbrey, Port Henry.—24th December, 1880. 

5428. J. Imray, Southampton- 
buildings, London. — A communication from La 
Société Poron, France.—24th December, 1880. 

5429. Derivatives of Benzoue, J. A. Kendall, Dalston, 

—24th December, 1880. 

5431. Motive-powErR &c., A. Andrews, jun., 
Kilmarnock.—-24th December, 1880. 

5433. Rounpasovuts, P. Everitt, ueen Victoria-street, 
London, and C. Burrell, jun., Thetford.—24th Decem- 
ber, 1880. 

5434. Sarety Vatves, W. R. Lake, Southampton-build- 
ings, London.—A communication from G. W. Cope- 
land, Boston, U.S.—24th December, 1880. 

5435. Movinc Cy_inper Steam Ham™ers, A. C. Wylie, 
Cannon-street, London.—24th December, 1880. 

5437. Turninc, &c., Macninery, J. Evans, Wolver- 
hampton.—24th Deceimber, 1880. 

5438. TreaTInc LiquiD, Ww. R. Lake, Southampton- 
buildings, London.—A communication from F. Pré- 
vost, Amiens, France.—24th October, 1880. 

5439. Door-knobs, &c., H. Payton, Birmingham, and 
W. 8. Dackus, Balsall Heath.—24th December, 1880. 
5440. Tricycies, J. H. Walsh, the Cedars, Putney.— 

24th December, 1880. 

5444 Sarery APPARATU s, W. R. Lake, Southampton- 
buildings, London.—A communication from H. 
Ruelle, Paris.—27th December, 1880. 

5452. Stays, &c., W. R. Lake, Southampton-buildir 
London.—A communication from W. Bowers and 
B. Doremus, Newark, U.S., and A, Fellheimer, New 
York. U.S.—28th December, 1880. 

5454, Skyuicuts, A. Forbes,Govan.—28th December, 1880. 

5456. Rotary Pumps, G. Waller, Holland-street, South- 
wark, London.—28th December, 1880. 

5458. Heavy Orpnance, B. J. B. Mills, Southampton- 
buildings, London.—A communication from J. H. 
McLean, St. Louis, U.S., and M. Coloney, New 
Haven, U.S.—28th December, 1880. 

5460. Pirns or SKEWERS, A. W. L, Reddie, Chancery- 
lane, London.—A communication from J.C. Zeller, 
Paris.——28th December, 1880. 

5462. Sprnninc Mac HINERY,A. M. Clark, Chancery-lane, 
London.—A tion from La yme 
des Corderies Parisiennes, Paris.—28th December, 1880. 

5464. Furnaces, J. Jackson, Liverpool.—29th Decem- 
ber, 1880. 

5466. Freicut, &c., Transrers, A. E. McDonald, New 
York, U.8.—29th December, 1880. 

5468. Openinc, &c., Dampers, Doors, &c., R. Waller, 
Leeds.—29th December, 1880. 

5474. Seep Crusninc Apparatus, U. Eskrett and W. 
H. Searle, Hull.—29th December, 1880. 

5476. Treatine, &c., Human Excreta, R. Hoodless, 
Ormskirk.—29th December, 1880. 

5478. Ammonia, H. A. Dufrené, South-street, Finsbury, 
London.—A communication from La Société I’ Azote, 
Rue Erard, Paris.—29th December, 1880. 

5480. Pumps, A. M. Clark, Chancery-lane, London.—A 
communication from W. H. Triplett, New York, 
U.S.—29th December, 1880. 

4582. TeLePHoNic Apparatus, C. J. Wollaston, Great 
Winchester-street, London.—30th December, 1880. 
5484. Pumprne Apparatus, E. H. Greeven, Cheapside, 
London.—A communication from G. A. Greeven, 

Deutz, Germany.—30th December, 1880. 

5488. Lire-savinc Apparatus, J. Wetter, Strand, Lon- 
don.—A communication from B. King, Parfs.—30th 
December, 1880. 

5490. Cocks, C. H. Leycester, Gwynfé, 
Llangadock, South Wales.—30th December, 1880. 

5492. Rectprocatinc Motion Apraratus, H. M. Brunel, 
Delahay-street, Westminster.—30th December, 1880. 

5494. HoLpinc &c., G. Allix, Fleet-street, 
London.—30th December, 1880. 

5500. Preventine the Suirtine of Carcors, J. Goudie, 
East Hartlepool.—31st December, 1880. 

Va.ves, N. Foley, Jarrow-on- -Tyne.—8lst Decem- 

er, 


5504. dl of Ammonia, W. L. Wise, Whitehall- 


ee London.—A communication from H. Grouven, 

eipzig, Saxony.—3lst December, 1880. 

5506. PLovcns, &e., H. J. Allison, Southampton- 
buildings, London.—A communication from H, 
Wagner, Toulouse, France.—3lst December, 1880, 

5508, PREPARING Fiprous Supstances, W. Fox and J. 
Hall, Leeds.—381lst December, 1880. 

5512. Drain Pires, W. R. Lake, Southampton-build- 
ings, London. —A communication from C. W. 
Durham, Chicago, U.S.—8lst December, 1880. 

5514. Torrepors, ©. A. McEvoy, Adam-street, 
Adelphi, London.—31st December, 1880. 

5516. Drsians or Fiaures, A. Guattari, Chancery-lane, 
, London. Blst December, 1880. 

. for PIANOFORTES, &c., E. Underwood, 
—lst January, 1881. 

4. Har. Bris, T. Rowbotham, Hazel-grove, 
Chester.—1st January, 1881. 

10. Puoroocrapuic, &c., Printinc, A. M. Clark, Chan- 
cery-lane, London,.—A communication from L. dit 
Christian and A. Liébert, Paris.—lst January, 1881. 

12. Morive Power Enaine, G. O. Topham, Maida Vale, 
London.—lst Janvary, 1881. 

16. Screw SreaM Surps, L. F. Irwin, Liverpool.—3rd 
January, 1881. 

20. DentraL P. Shaw, Manchester.—3rd Janu- 
ary, 1881. 

24. HoLpine or Securine Picrures, &c., H. H. Lake, 
Southampton-buildings, London.—eA communication 
from Goldenstein and Co, , Vienna.—3rd January, 1881. 

26. Yarn, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from J, L. 
Mouchére, Paris. —3rd January, 1881. 

28. Movtpina Piastic Supstances, C, G. Goddard, 
Brighton. — 4th January, 1881. 

30. Revotvine Seats, &c., W. H. Blain, Liverpool.— 
4th January, 1881. 

32. Srrarnine Paver D. Bentley, Church-road, 
St. Anne’s- the-Sea.—4th January, 1881. 

34. Wuee.s, J. Rigby, Southampton- buildings, Lon- 
don.—4th Januar 1881. 

40, Steam Borers, G. Petrie, Rochdale. —4th January, 
1881, 

42. Drvixc Bric Ks, J. Craven, Wakefield, and H. 
Chamberlain, Barnsley.—4th January, 1881. 

50. Givinc Motion to Spinnina Tors, T. Wrigley, 
Chancery-lane, Londun.—A communication from G. 
Fischer, Niirnberg—4th January, 1881. 

4759. Supptyinc Furnaces with Fvet, J. Proctor, 
Burnley.—18th November, 1880. 

4933. ELecrric Lamps, J. w. Swan, Newcastle-on-Tyne. 

—27th November, 18380. 

5053. Foor-warmeks, T. G. Camberwell 
New-road, Surrey 4th December, 1 
5219. Gas Moror INGINES, A. "Bristol. — 13th 
December, 1880. 

5241. Brusnes, J. Worrall and J. Lawrence, Ordsall, 
and J. Lea, Eccles.—14th December, 1880. 

5245. Recrirication of ALCOHOL, &c., 5. Pitt, Sutton. 
—A communication from the Compagnie Iudustrille 
des Procedés Raoul Pictet, Paris.—14th December, 1880. 

5319. ALpHaser or Cope System, A. M. Clark, Chan- 
cery-lane, London.—A communication from C. G. 
Burke, New York, U.S.—18th December, 1880. 

5337. Erre Extixcrev rs, F. B. Brunell, Sheffield.— 
communication from H. Gtibler, Thurbenthal. mh 
December, 1880. 

5363. Guns, &c., H. E. Newton, Chancery-lane, Lon- 
don.—A communication from J. Ericsson, New York, 
U.S,—21st December, 1880. 

5403. Breecn-LoapiInc MecuanisM, Fraser, Edin- 
burgh.—23rd December, 1880. 

S441. VaLve Gears of Excines, J. A. Stott, Manchester. 

27th December, 1880. 

5443. Air Compresstno Exoixes, F. Beaumont, West- 
minster, and D. — Leeds.—27th as 18380. 
5445. Vatves, &c., T. Meacock and A. W. C. Ward, 

Chester.—28th December, 1880. 

5451. CooLine APPARATUS, W. Brierley, Halifax. 
—A communication from A. Nohring, Marsonvasar, 
Hungary.—28th December, 1880. 

5453. ARTIFICIAL Ear DRuMs, Hi. P. K. Peck, Cincin- 
nati, U.S.—28th December, 1880 

5455. Surps, ke. Darchell ‘and R. Blum, Paris. 
—28th December, 1880. 

5457. Brow Pipe Revorvine Furnace, B. J. B. Mills, 
Southampton-buildings, London.-—A communication 
from G. Duryee, New York.—28th December, 1880. 

5459. Macuine Guns, B. J. B. Mills, Southampton- 
buildings, London.—A communication from J. H. 
McLean, St. Louis, and M. Coloney, New Haven, 
U.S—28th December, 1880. 

5461. Priytiyc Macninery, W. C. Kritch, Leeds.— 
—28th December, 1880. 

5463. &c., Woop, E. Brydges, St. Leonard’s- 
terrace, Upton. ‘4 communication from A, Thimm, 
Berlin,—28th December, 1880. 

5467. Destroyine Mi &c., H. A. Bonneville, 
Cannon-street, London.--A communication from M. 
Gouteau, Leouville, France.- 29th December, 1880. 

5469. Apparatus, F. Wirth, Germany.—A 
communication from P. Gallas and H. Aufderheide, 
Kaiserslautern, Germany. — 20th December, 1880. 

5473. Winpow Sasnes, J. Terry, R. Judson, and G. 
Smith, Keighley.—29th December, 1880. 

5477. SADDLE Bars, Sir T. Dancer and E. Chappell, 
Malmesbury.—29th December, 1880. 

5479. AppLyinc Motive Power, J. Graddon, Forest 

,» Kent.—29th December, 1880. 

5481. Sora Ben, R. E. Parr, Trafalgar-road, Greenwich. 
— A communication from © cen San 
Francisco, U.8.—29th December, 1 

5483. Wueexs, J. Trippett and T. Walton, Sheffield.— 
—30th December, 1880. 

5485. Waterproor, &c., J. Neville, London-lane, 
Hackney.—30th December, 1880. 

5487. Winpinc Yarns, J. Grayson, Leeds, — 30th 
December, 1880. 

5489. RecuLatine Steam Enatyes, H. Davey, Leeds.-- 
80th December, 1880. 

5491. Wes Printinc Macuiyes, J. Foster, Preston.— 
30th December, 1880. 

5493. FLanaine BorLer PLates, R. H. Tweddell, Dela- 
hay-street, Westminster, J. Platt and J. Fielding, 
Gloucester, and W. Boyd, Jesmond-road, Newcastle- 
on-Tyne,—30th December, 1880. 

5495, Arr, R. Burchell, Kettering.—30th 
December, 1880. 

5497. FIRING Apparatus, A. M. Mande, Royal-mews, 
Buckingham Palace.—30th December, 1880. 

5499. Compounps for Jornts, &c., I. R. 
Chancery-lane, London.—3s0th December, 1880. 

5501. Fasteners, H. Fletcher, Strand.—31st December, 
1880. 


5503. Strrercuers, J. C. Smith, Birmingham.—31st 
December, 1880. 

5505. Steam Traps, H. Lancaster, Pendleton.—3let 
December, 1880. 

5507. Moutp W. E. Nutt, Hanworth-road, 
Hounslow.—31st December, 1880. 

5509. CHminey Pieces, &c., J. H. Corke, Somers: 
road, Southsea.—31lst December, 1880. 

5511. VeLocirepes, J. Starley, Coventry.—3lst 
December, 1880. 

5518. Gas, P. J. Wates, Balham.—31st December, 1880. 

5515. Crucrpies, &., A. Lansberg, Stoberg.—3lst 
December, 1880. 

5517. TReaTING Pork, A. M. Clark, Chancery-lane, 
London.—A communication from J. F. Chaumont, 
Paris.—3lst December, 1880. 

1. &c., Apyaratus, G. D. Robertson, 
Palace-chambers, Westminster.—lst January, 1881. 
8. Fioor Sprixos, E. Bull, Halifax.—lst January, 1881. 
5, CENTRAK Fire Carrrinaes, F. Wirth, Germany. —A 
communicaton from G. Bloem, Ditsseldorf.— 1st 

Januery, 1881. 

7. Formine Fioors, &c., R. L. Rylance, Blackburn,— 
Ist Januery, 1881. 

9. Rattway Venicites, H. H. Lake, Southampton- 
buildings, London.—A communication from J. W. 
Chisholm, Brooklyn, U.S.—1st January, 

11. Compressine Arr, F. Wirth, 
munication from F, Honigmann, Aix “Chapelle, 
Germany.—lst January 1881. 
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13. Macuines, G. Newsum, Leeds.—3rd 
January, 1881 

15. ELevators, W. Dover, January, 1881. 

21, ExtincuisHina Firs, Wolff, Schloss-strasse, 
Dresden.—A po from A, Lehmann, 
Dresden,—ird January, 1881. 

23, CoupLinc Apparatus, H. H. Lake, Southampton- 
buildings, London,—A communication from G. F, 
Adams, Buffalo, U.8.—3rd January, 1881. 

25, CurrinG SHEET Merat, J. H. Johnson, Lincoln’s- 
“inn: fields, London,— A’ communication from C. 
Donnay, Paris. —8rd January, 1881 

27. Lime-Licut Lamps, A, M. Khotinsky, St. Peters- 
burg. —4th January, ‘1881. 

29. Recerracces or Vesseis, Glaser, Berlin.—A 
communication from H, Schomburg, Alt-Moubit, 
Berlin. —4th January, 1881, 

$1. CLEANSING AppaRaATUs, P. van Gelder and T. 
Apsimon, Liverpool.—4th January, 1881. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
202. Foo Sianaus, H. A. Bonneville, Cannon-street, 
London,—A communication from F. Brown, New 

York, U.S.—15th Januar: 1881, 

223. Gtazine Ric &c., H, J. Haddan, Strand, Lon- 
don,—A communication from A. Laytens, Antwerp. 
—18th January, 1881. 

220, Restorix VULCANISED &c., H. H 

e, South on. nh commu- 
nication from H. A, Clark, ‘Guten, U.S.—18th 
January, 1881, 

274. Watcnes, W. R. Lake, Southam: ae -buildings, 
London,—-A communication from C. Comstock, 
Indianapolis, U.S,—2lst January, 1881. 

275. Evecrric Semarnores, W. Lake, Southampton- 
buildings, London.—A communication from F, R. F. 
Brown, Montreal,—21st at January, 1881, 


Patents on which the the Stamp Duty of 
£50 has been paid. 
233. Gas Mergers, H. Thomas, Oldham,.—18th January, 
87 


78. 
235. Fencina, C, Whiteside, Liverpool.—18th January, 


244. Gas, J. Livesey, Victoria-chambers, London, and 
J. Kidd, Wandsworth.—18th January, 1878. 

252. and CLEANING Grain, &c., T. Balmer, 
Fochabers.—19th Jan wary, 1878. 

573. RAtsING or PROPELLING WATER, &c., H. Simon, 
St. Peter’s-square, Manchester.—12th February, 1878. 

584. Compinc Woot, &c., C. Whitehead, Holbeck — 
12th February, 1878. 

701. Markina Apparatus, J. Osmond, Breakspear- 

New-cross.—20th February, 1878. 

882. Bicyces, J. Beal,Greenwich.—25th January, 1878. 

264. Invusion, &c., APPARATU s, R. U. Et 
St. Pancras, London,—2lst January, 187: 

268. Carts, Wacons, &c., J. Dobbing, Darlington. _ 
January, 1878, 

804. Nirro-ciycerine, T. T. Jones, Basinghall-street, 
London.—23rd January, 1878. 

286. Rotary Enoines and Pumps, J. Cooke, Langley 
Old Hall. —22ad January, 1878. 

288. Preparinc Fisrovs Materians, J. H. Johnson, 
Lincoln'’s-inn-fields, London.—22ad January, 1875. 
642. Sarety Lamps, J. Williamson, Hednesford.—l5th 

February, 1878. 
302. ANNEALING Furnace, C. Pieper, Dresden.—23rd 
January, 1878. 
$12. SupMaRINE TeLecraPnH Castes, H. Clifford, Old 
road -street, London,—23rd January, 1878. 
346. Factne Brick or Tits, H. J. Brighton, 
January, 1878. 

376. Fitter Presses, F. L. H. Danchell, Oseney-cres- 
cent, Camden Town, London.—29th January, 1878. 
ne. Suvtries, A, Anderson, Glasgow.—22nd March, 

878, 


Patents on which the Stamp Duty of 
£100 has been paid. 

359. &c., W. West and W. F. Spittle, 
Birmingham.—24th January, 1874. 

823. Dryina, &c., APPARATUS, A, 7 Clark, Chancery- 
lane, London.—24th January, 18 

270. SIGNALLING on W. Whiteman, Mait- 
land Park-road, London.—22ad January, 1874. 

280. Treatine Beer, &c., P. E. Lockwood, "Leadenhall- 
street, London.—28rd January, 1874, 

422. ALLoys of Inox, A Browne, Southampton-build- 

wings, London,—2nd February, 1874. 


Notices of Intention to Proceed with 
Applications. 
Laat day for filing opposition 11th February, 1881. 

8755. Sruuxts, H. Hides, Mortimer-street, Cavendish- 
square, London.—10th September, 1880. 

8750. LicuTinc Apparatus, C. W. Kitto, Old Broad- 
street, London, and W. H. Thompson, Finsbury- 
circus, London.—16th September, 1880. 

8760, HEEL-BARROWs F, Wirth, 
from A. W. Pletsch.—10th September, 1 

8770. Cooninc, &., MILK, Fetter-lane, 
London.—lith September, 1880. 

8772. Frames, &c., G. Allix, Church-terrace, 
Cubitt's Town, London,—17th September, 1880. 

8775. Printina Presses, W. Morgan- -Browh, South- 
wee -buildings, London.—Com. from the Gilman 

rtical Press Company.—1l7th September, 1880. 

Orentno, &c., Corton, &c., R. Tatham, Rochdale, 
and J, Taft, Manchester,—18th ptember, 1880. 

3788. Cootina, &c., Arn, A, M. Clark, Chancery-lane, 
London,—Com. from L. Allen. —18th September, 1880. 

8703. F. W. Newgate-street, 
London.—18th September, 1880. 

8797. Strrcuep Betts, M. Gandy, Liverpool. 
—18th September, 1880, 

4810, Recorpine J.J. Seubich, Dresden. 
—20th September, 1880. 

3824. Lirts, J. M. Day, W. R. Green, and H. C, Walker, 
Falmouth-road, London.—21st September, 1880, 

8855. Corron CLorus, J. Winter and T. Ivers, Farn- 
worth.—2srd September, 1880, 

8858, CARTRIDGE Cases, 8. Pitt, Sutton.—Com. from 
T. Nordenfelt.— 23rd September, 1880, 

8867. &c., B. Hofman, Millstream-road, Ber- 
mondsey, London. —24th September, 1880. 

3885. TeLePpHonic AppaRATUS, W. Morgan-Brown, 
-buildings, London.—A communication 
from A. G. Bell.—25th September, 1880. 

3890. Sewinc Books, W. Morgan-Brown, Southampton- 
buildings, London.—A communication from E. 8. 
Boynton.—25th September, 1880. 

3921. Locomotive Exarnes, W. Morgan-Brown, South- 
ampton-buildings, London.--Com, from F, Stevens, 
J. H. and C, C. Pearson.—28th September, 1880. 

3034. Serrinc, &c., Types, W. Morgan-Brown, South- 
- ston-buildings, London.—A communication from 

harne.— 28th h September, 1880, 

41036. Sewrno Macuines, H. J. Haddan, Strand, Lon- 
don.+ Com, from J. Keith.—5th October, 1880. 

4037. Vevocrrepes, L. Aviss, Gosford-street, Coventry. 
—bth October, 1880. 

4038. MAKING ‘Corn, &c., W. Morgan-Brown, South- 
ton- London. —Com. from C. Barnes, 

ebster, and P. Butler.—5th October, 1880. 

TREATING DiaMonpiFEROUs Eartu, J. Richard- 
son, Lincoln.—6th October, 1880. 

4063, Furniture, B. B. Cox, North Audley- 
street, London.—6th 1880. 

4193. Firt- H. J. Haddan, Strand, London.— 
Com, from F. W. Hofele,—15th October, 1880. 

4364. Curtina Paper, &c., A. Reddie, Chancery lane, 
London.—Com. from J. “Meyen— 26th October, 1 

4478, Printinc Macninery, A. Sauvée, Parilatnent- 
street, London.—2nd November, 1880. 

4771. CouPLine Apparatus, W. P. Alexander, Draper’s- 

rdens, London.—Com. from E. R. omas and 
. Cowdery. —19th November, 1880. 

4886. DYNAMO-ELECTRIC MACHINES, | J. Hopkinson, 

Westminster-chambers, and A. Mui egency- 


street, Westminster.—24th oye 1880. ° 

5266, WITHDRAWING, &c, Arr, W. and B. Verity, Stan- 
hope-street, London.—Lith 1880. 

5421. Suspstirure for Gums, &c., C. Estcourt, Man- 
chester, and F. C. Eastwood, Heaton Chapel, Lan- 
cashire,—24th December, 1880. 

188, Treatinc TextiLe Mareriars, H. J. Haddan, 
Strand, London.—A communieation from 5, 
Godchaux.—12th January, 1881. 

202. Foo SicNats, H. A. Bonneville, Cannon-street, 
London.—Com. from F, Brown.—15th January, 1881, 


Last day for fling epposition, 15th February, 1881 

8808. Dynamo Macuinegs, F, G, Willatt, High Holborn, 
London, —20th September, 1880. 

8809, Divipine, &c., Apparatus, J. B. Rogers, Lom- 
bard-street, London,—-20th September, 1880. 

3813. Exrractine Gorn, &c., J, P, Dunker, Glasgow. 
— 20th September, 1880, 

3818. Brakes, A. C. Boothby, Kirkcaldy.—2lst Sep- 
tember, 1880. 

3819, CLoru, J. Cook and J. Turner, Manchester.—21st 
September, 1880. 

3827. Iron and Steer, P. 8. Justice, Southampton- 
buildings, London.—A communication from C. M. 
Dupuy, Philadelphia,—21st September, 1880. 

3836, Lever Escarements, J, Rattray, Dundee.—22nd 
September, 1880. 

3869, Gas J. R. Purssell, Kingston-road, 
Merton, —24th September, 1880, 

3891, SHaprne Sucar, A, Scott, jun., J. D. Scott, and 
T. R. Ogilvie, Greenock, —25th & 1880. 

3900. Froc, G. F, Redfern, Finsbury, 
London,—Com, from F, Se 1880. 

3905. Looms, P. Banks, W. Slater, and J - Banks, 
Adlington.—27th September, 1880. 

3908. Soap, P. M. Justice, Southampton-buildings, 
London.—Com. from L, Bastel.—27th September, 1880. 

$914, Exrractinc Prussiate of Porasn, 
Brierley, Halifax. — A communication from T. 
Richters.—27th September, 1880. 

3944. Looms, A. F. Firth and J. Boothman, Bailiffe 
Bridge, Yorkshire.—29th September, 1880. 

3956. PREVENTING Pain, W. R. Lake, Southam: 
buildings, London.—A communication from H. E. 
Dennett.—29th September, 1880. 

4005. DyNAMo-ELEcTRIC Macuines, E. G. Brewer, 
Chancery-lane, London,—A communication from A. 
J. B, Cance.—2ad October, 1880. 

4018, EXERCISING APPARATUS, J. M. Smith, Southamp- 
ton-buildings, London.—4th October, 1880. 

4136. SEPARATING Zinc, &c,,G. Barker, Birmingham.— 
Com. from A. Harnickell. —12th October, 1880. 

4181. Compustion of VoLaTILe Hypro-carpons, A. M. 
Clark, Chancery-lane, London.—Com. from L. A. de 
Coster and T. B. Oakley.—14th October, 1820. 

4306. I. Briggs, Wakefield.—22nd October, 1880. 

4308. Incupators, A. M. Clark, Chancery-lane, London, 
—Com. from O. Martin. —22nd October, 1880. 

4314, STEREOTYPE PLates, A. M. Clark, Chancery -lane, 
London.—Com. from’A. Marinoni,—22ad October, 1880, 

4444. Gas-LicHTING Apparatus, H. H. Lake, Southam 
ton-buildings, London.—A communication from F. 

. Pelton.—30th October, 1880. 

4507. CarpiInc ENGINEs, G. and E. Ashworth, Man- 
chester.—4th November, 1880. 

4733. Coxina, &c., Coat, L. V. Semet and E. Solvay, 

Brussels, —17th November, 1880. 

4740, Generators, I. R. Blumenberg, Chancery-lane, 
London.—17th November, 1880 

4829. Bicycres, &c., H. Hayward, Gloucester, J. Day, 
and J. H. Gosling, Southsea.—22nd November, 1880. 

4973. BLenpinc Worts, D. McG. Watson and A. C. 
Botterill, Quay- street, Cardiff.—29th November, 1880. 

5259, CurTTeRs, &c., C. G, Elrick, Aberdeen.—15th 
December, 1880, 

5261. Preparine Corton, &c., R. Southworth, Bolton. 
—Lith December, 1880. 

5339. Sirk Hats, D. M, Easton, Arcola, U.S.—20th 
December, 1880. 

5344, MouLpinc Macuines, H. Wren and J. Hopkin- 
son, Manchester. —20th December, 1880, 

5351. SurFace ConpeEnsers, I. R. Blumenberg, Chan- 
cery-lane, London.—2lst December, 1880. 

5369, Compinc Macuinery, A. Smith, Bradford.—22nd 
December, 1880. 

5375. Looms for Weavine, E, Smethurst, Manchester. 
—22nd December, 1880. 

5387. Micro-rTRANSMITTERS, W, Johnson, Sheffield.— 
22nd December, 1880, 

5393. CARTRIDGE Bett Fasrics, J. H. Johnson, Lin- 
coln's-inn-fields, London.—A communication from 
A. Mills, —23rd December, 1880. 

5433. Rounpasovuts, P, Everitt, London, and C. Burrell, 
Thetford. —24th December, 1880. 

5482. TELEPHONIC APPARATUS, Cc. J. Wollaston, Great 
Winchester-street, London.—30th December, 1880. 

5489, Reav.atine Steam Enornes, H. Davey, Leeds. 
—30th December, 1880, 

5493. FLanoine BorLer R. H. Tweddell, West- 
minster, J. Platt and J. Fielding, Gloucester, and W. 
Boyd, Newcastle-on-Tyne.—30th December, 1880, 

5512. Drain Pipes, W. R. Lake, Southampton-build- 
ings, London. — A communication from C. 
Durham.—3#lst December, 1880. 

34. Wueets, J. Rigby, Southampton - buildings, 
London.—4th January, 1881. 

158. ARCHITECTURAL ORNAMENTS, L. A. Groth, Fins- 
bury-pavement, London.—12th January, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 19th January, 1881.) 

3411. Knrrrinc Macnines, W. Morgan-Brown, South- 
ampton-buildings, —25th August, 1879. 

2999, Brooms, &c., eae King William-street, 
London,.—21st 

3014. Ixcupators, R. * Challinor and W. H. Mawdsley, 

Bolton.—22nd July, 1880. 

3018. Yarn, T. C. Firth and W. Sunderland, 
Stainland.—22ad July, 1880, 

3020. Prerarinc Maize, &e., J. G. Wilson, Market- 
street, Manchester-—22ad Ju/y, 1880. 

3025. Evecrric Licutinc, P. Jensen, Chancery-lane, 
London, —22ad July, 1880. 

3040, ConpENsERS, E, West, Liverpool.—24th July, 1880. 

3043. Piatine Iron, &., F. C. Glaser, Berlin.—24th 
July, 1880. 

3044. Carpinc Byoines, R. Tatham, Rochdale.— 
24th July, 1880. 

3049. CLARIFYING CERTAIN VEGETABLE INFustons, S.C. 

_ Davidson, Belfast.—24th July, 1880. 

3051. HoupErs for Ink, &c., G. W. von Nawrocki, 
Leipziger-strasse, Berlin,—24th July, 1880. 

3052. Acruatine Swircues, B. and 8. Robinson, 
Beeston.—24th July, 1880, 

3075. Borrte WasueErs, A. Clark, Frith-street, Soho, 
London.—26th July, 1880, 

3092, ANnTI-FouLING Composition, F. N. Baird and E. 
G. Baird, Glasgow.—27th July, 

3114. Morivs Power APPARATU s, A. C. Kirk, Glasgow. 

—29th July, 1880. 

$121. Ice-MAKING Macuintry, W. E. Gedge, Welling- 
ton-street, Strand, Londoti.—29th July, 1880. 

3136, Currine Woop, A. C, Kirk, Glasgow, and D. 
Thomson, Johnstone, N.B,—80th July, 1880. 

3161. SEWING Macuines, E, Luton.—3lst 
July, 1880. 

$191. PROJECTILES, W. Palliser, Earl’s-court-square, 
London.—4th auqust, 1 

$220. TrEaTING WooL, &c., C. Kesseler, Mohren- 
strasse, Berlin.—6th August, 1880, 

$257. ArticLEs of Stren, TH. Springmann, 
Gneisenau-strasse, Berlin.—9th August, 1880. 

3368. Carbine Enarnes, B. A. Dobson, Bolton.—19th 
August, 1880, 

3491. Firinc Apparatus, W. Palliser, Earl’s-court- 
square, London,—28th Aupist, 1830. 

8634. TaKinc-uP MortioXs for Lovms, W. Clayton, 


Macclesfield.—7th September, 1880. 
Hor Arr Stoves, T. Wardle and C. Lister, 
Mid ddlesbrough-on- Tees.—24th September, 1880. 


4056. Wuire Leap, W. Thompson, Limehouse.—6th 
October, 1880. 

4068. Dyemnc LEATHER BLACK, N. G. Sérensen, Stock- 
holm.—7th October, 1880. 

4145. WatcHes and CLocks, M. Cross, Bristol.—12th 

October, 1880. 

4298, PROPELLING NavicaBLe Vessers, J. Gibbons, 
Liverpool. —2lst October, 1880. 

4351. Lire-savine Rarts, W. R. Lake, Southampton- 
buildings, London,—25th October, —_ 

4445, ConsumING Smoke, &c., J. B. Ball, Carisbrooke 
Lodge, Putney.—30th October, 1880. 

4581. TELEGRAPH Recervine Apparatus, J. W. Fuller, 
Old Broad-street, London.—sth November, 1880. 

4647. PorTLAND Cement, 8. Mayell, Manor 
Works, Halling.—11th November, 1880. 

4725. PIANOFORTES, A. Capra, B. Rissone, and 8. 
Detoma, Clerkenwell, November, 1880. 


(List of Letters Patent which passed the Great Seal on the 
25th January, 1881.) 

3064. TeLescopic BALANCE, J. Gorham, Bordyke Lodge, 
Tonbridge.—26th July, 1880. 

3077. PERFORATING CuEQues, &c., 8. Williams and A. 
P. Filleul, Newport.—26th July, 1880. 

3078. Rock: DRILLING Macuinery, F. J. Adams, Lan- 
caster-street, Surrey. —— July, 1880. 

3080. Cuttrvatine Lanp, W. Barford and T. Perkins, 
Peterborough. —26th July, 1880. 

3087, RoaD SWEEPING MacuiNes, G. M. Truss, South- 
ampton.—27th July, 1880. 

3088. Marcu-Boxes, W. J. Webster, Bethnal-green, 
London.—27th July, 1880. 

3103. LeaTHER Scrap, H. Li y, Oakley t, 
Chelsea.— 28th July, 1881. 

3107. Hypravu.ic Mary, G. W. von Nawrocki, Berlin. 
—28th July, 1880. 

3109. Wrincinc Macuines, &c., E. Clements, Great 
Russell-street, London.—28th July, 1880. 

3110. ABaTING Smoke, H. Walker, Monkwood Collieries, 
Derby.—29th July, 1880, 

3129. Pire Joints, 8. Bennett, Manchester.—20th 
July, 

3134, i Apparatus, H. Lyon, Goswell-road, 
London.—80th July, 1880. 

3147. Hanp-powrR Moror, 8. P. Rood-lane, 
Fenchurch-street, London.—30th July, 

3149, DATE CALENDARS, D. Ross, Cratched- Lon- 
don.—8lst July, 1880. 

$152. Screens, H. Shield, Grantham, and W. N. 
Crockett, Nottingham. —3lat July, 1880. 

8154. Knire CLEANER, J. Hunt, Bolton. —dlst July, 1880. 

3163, PROPELLING STEAMSHIPS, C. F. Osborne, Glasgow. 
—Slat July, 1880. 

3166, Drittinc Macuine, W. Boyd, Newcastle-upon- 
Tyne.—2nd August, 1880. 

3176, ENGINES, &e., W. H. Northcott, Hatcham Iron- 
works, Pomeroy-street, London. —Bre August, 1880. 
3177. EXTINGUISHING a N. Jarvie and W. Miller, 

w.—3rd August, 1 

3186. and Core Hyatt, Addison-gardens, 
London.—4th August, 1880 

3233. MusicaL IvsTRUMENT, Cc. A. Drake, Bedford- 
square, London.—ith August, 1830. 

3240. UpHotstery W. Pitt, Tarrington.—7th 
August, 1880. 

3360. Sewinc Macuines, H. Greenwood, Albion Works, 
Leeds.—19th August, 1880. 

3383. Sarecuarps, J. Wetter, Strand, London.—20th 
1880. 

. TREATING SeRous Matrer, R. Werdermann, 
“street, London.—9th September, 1880. 
3690. Boots, &c., C, F. Gardner, Worship-street, London, 
and W. H. Dorman, Stafford.—10th September, 1880. 
3724. Pranorortes, R. Howson, Middlesbrough-on- 
Tees.—13th September, 1880. 

3856. Stream BorLer, &c., J. Henderson, Fenchurch- 
avenue, London.—23rd September, 1880. 

3864, ANNEALING IRON, &c., W. H. Nevill, Ferryside.— 
23rd September, 1880. 

4133. Grinpinc Mitts, J. Rae, New York, U.S.—12th 
October, 1880. 

4160, Steam Encines, W. R. Lake, Southampton: 
buildings, London.—138th October, 1880. 

4247. Iron and W. L. Wise, Whitehall-place, 
Westminster.—18th October, 1880, 

4267. Gatvanic Batreries, R. C. Anderson, Wood 
stock-road, London.—20th October, 1880. 

4309, Sroprers for Borries, J. Davies and P. Hum: 
phreys, Ruthin.—22nd October, 1880, 

4403. MasHinc Ma tt, &c., G. G. Cave, Dowlais,—28th 
October, 1880. 

4504. Fire-piaces, &c., A. Jennings, Glasgow.—4th 
November, 1880. 

4511. Furnaces, J. Mactear, Glasgow.—4th November, 
1880. 


4542. STEAM-HEATING Apparatus, L. W. Leeds, Woburn- 
, London. —ith November, 1880. 
4677, TREATING DaTE Fruit, &c., os F. Henley, Wal- 
brook, London.—1l8th November, 1880. 

4683. Gas- Lamps, C. W. Siemens, Queen Anne’s-gate, 
Westminster. 13th November, 1880. 

4685. Paper, A. Ford, Gloucester-crescent, Regent's 
Park, London. —13th November, 1880. 

4691, Spinninc Macurvery, R. E. Osborne, A. Mathew: 
son, and J. Guild, Dundee.—13th Norember, 1880. 

4701. Batioons, H. A. Bonneville, Cannon-street, 
London.—15th November, 1880. 

4747. GoveRNING, &c., C. W. Wardle, 
Hunslet, Leeds.—18th November, 1 

4795. GAS-MAKING ApPaRATus, C. Dieterich, Balti- 
more, U.8.—19th November, 1880. 


List of Specifications the 
week ending Januury 22nd, 1881. 

1613, 64.; sal, 2d.; 2076, 2d.; 2103, 2d.; 2285, 2d.; 

0, 6d.; 2378, 6d.; 2388, 4a: 2397, 4d.; 

2437, 4d.; 2458, 6d.; 2454, 6d.; 2461, 6d.; 2469, 6d.; 

2477, 104.; 2498, 28, 4d.; 2501, bd.; 2502, 6d.; 250: 

2505, 2d.; 2506, 8d.; 2507, 2d.; 3508, 2d.;” 
2510, 2d.; 2511, 6d.; 2, 6d.; 25 j 


6d. 


*.* Specifications will be forwarded by post from 
the Patent-office on receipt of the pons of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southamy 5 ‘Chancery-lane, 
London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1618. Heatina, AND VENTILATING, G@. E. 
Pritchett,—Dated 20th April, 1880. 6d. 

Water or other fluid is introduced between plates 
and tubes placed so near to each other as to divide the 
water into thin sheets, whereby the plates or tubes 
are rapidly heated or cooled. 

2248. Prerarinc, Sizinc, Drying WARPING 
&e., W. Bywate.—Dated 2nd 
June, 1880, bd, 

The regulation of the for the time to 
be operated upon is regulated topping the motion 
of the apparatus autonsatically. ‘he which purpose the 


screw C carries forward a tappet D which acts upon 
lever E connected to a second lever which effects the 
shifting of the belt fork G. The screw C is geared 

e cheese A, In order to prevent a slipping of the 


2248 
; c 


vioved on moe roll or cheese A, a pair of pulleys are em- 
a carry a belt or apron B, such pulleys and 
It on  sotiea to act on an extended surface of the 
roll or cheese of yarn. 
2369. Furnaces ror TREATING Reruse, B, D. Healy. 
—Dated lith June, 1880. 6d. 
The ordinary refuse is charged through ~ holes 1, 
falling upon the plates 2, below whic! 
grate bars and horizontal grate bars, The inclined 


| 2363) 


front of each furnace is spre on step bearers 5, 
a which step | bars = fixed as required when clinker- 


The tion escape through out- 
be 6 to the aoe flue 7. 


23°70. PREVENTING THE TWISTING OF SHIPs’ CABLES, 
&e., J. A. Boxer.—Dated 11th June, 1880. 6d. 

The drawing shows an end elevation of the appa- 
ratus for preventing the twisting of cables by the 
swinging of the ship, and for transferring the twists 
or turns when they occur from outboard to inboard to 
be further dealt with. A cylinder is pierced by two 
hawse holes B B, and fitted to a casing or tube, so that 


(2370) 


it can be rotated by the worm wheel D and the worm 
E on the vertical shaft F, which worm wheel and 
worm further form a stop or locking device to pre- 
vent the hawse pipe cylinder from turning under the 
action of the cable. A hole is pierced ugh the 
stem of the ship to receive the hawse pipe cylinder 
and its case, which are retained in their place endways 
by two covering plates. 


23°78. AND PeELER, H. Brands.—Dated 12th 
June, 1880. 6d. 

A knife is pivotted at both ends to the shaft of a 
second knife in such a manner that the cutting edge 
of the pivotted knife coincides with the axes of the 
pivots, and is always parallel with the shaft of the 
second knife. The blade of the latter is of lancet or 
other suitable shape, while the other end of the shaft 
is fitted with a handle. 

2388. Governor ror Steam Encines, J. 7. Abell.— 
Dated 12th June, 1880, 4d. 


are attached projecting at right angles thereto; on 
each of the two arms is loosely fitted a metal ball Cc, 
so that when in motion such ball can freely slide to 
and fro on the said arms, controlled by the spring D ; 


(2388) 


the sockets of the said balls project on their outer 
sides at Clas shown. On these —— sockets are 
fitted the ends of the spring D made to any suitable 
or convenient curve. The centre or upper portion of 
such curved spring is secured in any convenient 
manner to the upper part of the valve spindle at E. 

280'°7. Vatves or Arr Compressinc ENGINES, 

Grifiths.— Dated 12th June, 1880, 4d. 

The drawing represents in ‘section an air outlet or 
delivery valve of an air compressing engine, in which 
Ais the valve: B, the seating; C, the spindle of the 
valve which is lengthened in order to continue it 
through the stuffing-box D containing packing E; F 


gland which is forced this packing by 
down the thumb screw H against the spiral 

ocing The packing in its turn is forced against 
the wae — with a uniform pressure, which has 
the effect of restraining the movement of the valve 


To the hollow — A of a governor two arms B 
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within certain limits. This restrain action when 
applied as above described and delicately adjusted by 
regulating the position of the thumb screw H when 
the air compressing engine is at work, has the effect of 
immediately stopping the “chattering” of the valves 
— the seat, and instead of a succession of beats, 
which rapidly wear and in course of time break the 
valve, it is found that but one lift of the valve is made 
to allow the air to pass through it for each stroke of 
the engine, and upon the return of the piston as the 
inlet valves open the valve closes gently without any 
blow being given. 

2437. Roor Trusses anp VENTILATORS, H. P. Holt.— 

Dated 16th June, 1880.—(Complete.) 4d. 

The castings are designed to be interchangeable, so 
that they may be used for roofs of several spans. The 
bosses to receive the tension rods are circular, and are 
formed with slotted holes to allow the tie-rod taki 
angle due to the strain on it. The ventilators in a roo’ 
are opened and closed by a screw, one end of which 
runs through a nut forming the centre boss of a cord 

ulley, mountedon a bracket fixed on the side of the 

ight frame. The other end of the screw has a T head, 

which engages in a slide fixed on the light, which 

allows play for the light to swivel on its hinges. 

2453. Evecrric APPARATUS FOR WORKING RAILWAY 
Brakes, J. C. Mewburn.-—Dated 17th June, 1880.— 
(4 communication from F. A. Achard.) 6d. 

This is an improvement on a former ap) tus 
invented by M. Achard, of Paris. The leading features 
are that if the commutator be worked to put the brakes 
on, the two batteries, one in the front and the other 
in the rear van, both send their current into the 
electro-magnets of all the carriages, thus providing 
against a diminution of the tension of the current by 
the addition or combination of the two currents. The 
brakes are also automatic, and in case of a breakage 
act instantaneously. Im Figs. 1 and 2 the ordinary 
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brake levers A, which act on the blocks B, are fitted 
at their ends with ved pulleys C, over which 
passes a chain D with the end fixed at Dl. To this 
chain are attached two others E, carried obliquely and 
wound overadrum F. The chains E afterwards pass 
over guide pulleys G, and their ends are attached to 
the axis H of the electro-magnet A; or may be actu- 
ated direct. At each end of H is a disc I touching the 
axle and rotated by it by friction when the current is 
sent. The magnet is suspended to the carriage frame 
by rods J and steel spring copper-covered plates K. 
2454. Rotary Hee Tip ror Bours, &c., H. Ball.— 
Dated 1ith June, 1880. 6d. 

The tip is circular, and provided with flanges at the 
bottom of the internal edge, on which a piece of 
eather is dropped, such piece being fastened to the 
heel by brads, leaving the tip free to turn. 
2461. Rotary Pumps, Blowers, &., J. W. Melling. 

—Dated lith June, 1880. 6d. 

The drawing shows a cross section of a rotary pump 
or blower in which A is the casing; B B are the shafts: 
C C are the propellers, on which are formed or fixed 


the projections or pistons D D; and D! D! are packing 
pieces extending the whole length of the propellers, 
which can readily be replaced when worn. The fluid 
or liquid enters at the aperture at the top of the casing 
and is drawn or forced in the direction indicated by 
the arrows. 


2469. Manuracture oF Paper Baas, J. Nichols.— 
Dated 18th June, 1880. 6d. 

The roll of paper A is mounted at one end of the 
machine on a spindle working in suitable bearings, the 
friction of which may be increased as well by tighten- 
ing down the cap to give the proper amount of tension 
to the paper, and prevent its overrunning the draw rolls 
BC. The paper as it leaves the roll passes under and 
over, respectively, two rolls D E, where it is passed 
intermittently on each edge to the extent of the 
length of the bag to be made; this is effected by 
suitable and adjustable wheels F F revolving in a 
trough G filled with paste or other adhesive medium, 
and actuated by a cam fixed on the spindle on which 
the severing knife revolves, and by suitable levers. 
The paper after being thus pasted intermittently 
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to the extent of the length of the bag, and a corre- 
sponding length impasted is drawn under a pair of 
large creasing wheels J, it then passes undera jicu- 
lar shaped template K suitable to the width of the bag 
and curling guides or folders L, which complete the 
turning or folding of the edges of the paper, and thus 
forms the portion of the seam. It is then drawn by 
the rolls B C C? under the former and over the latter, 
the folded edges or seams in its transit being con- 
tinuously pasted by two elastic wheels M M adjustable 
to the width of the bag, and revolving in a trough N 
filled with paste or other adhesive material, this being 
evenly spread by means of two brushes. In passing 
over the roll C2 the paper is held firmly in position by 
two draw rolls P which are adjustable on the spindle 
and are fixed to revolve between the two pasted seams, 
in which state it is drawn between the rolls Q and R. 
The length of the roll Qis such that it revolves between 


the two pasted seams, and its diameter is determined 
wis of the to be made. A saw-sha 
blade or knife is fixed on and re beyond its 
potvhe and extends at each end of the roll to the 
ull width of the St X is an impression cylinder by 
means of which the bag is printed, and W is a distri- 
bution cylinder. 
2477. Booxsinpinc, W. L. Wise.—Dated 18th June, 
1880.—{A communication from F. Martini and Co.) 


10d, 

The machinery is so constructed that the sheets 
which are laid in are folded and grooves cut into their 
backs, bookbinders’ thread is passed through, and the 
sheets are pressed through cylinders and laid out on a 
receiver. The thread passes on one side into the 
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sheet, and having gone through a small box filled with 
binders’ starch, sticks to the inner side of the fold, 
and is carried forward, drawn slightly out of the 
grooves ——s there small ears; and brought out at 
the other end of the sheet. Both ends of the thread are 
mechanically cut so as to leave ends. Adjustable 
marks give an exact indication for laying on. 

2497. Manuracrure or VaNiILuin, W. R. Lake.— 
Dated 19th June, 1880.—(A communication from A. 
Meissner.) 4d. 

This consists in manufacturing vanillin from engenol 
by first forming acetengenol, then oxidizing the 

tengenol, with per te of potash in a neutral 
solution, and finally further oxidising the product 
with bichromate of potash in a neutral solution. 

2498. or Vessexs, &c., H. Hirsch.—Dated 19th 
June, 1880, 28. 4d. 

This consists in applying to the shaping and con- 
struction of bodies to be acted upon by water curved 
lines of the same nature as those which the constituent 
molecules of water describe in theirown motion. This 
shaping is effected by means of circles placed in juxta- 
position one with the other. 

2501. Braipinc Macuine, W. E. Jefferson and B. Lee. 
—Dated 21st June, 1880. 6d. 

This relates to a means for at once stopping the 
machine in case of the breakage or running out of any 
one or other of the rubber threads. A Aare the lower 
ends of the hollow axes of the revolving heads of the 
braiding machinery up through which the rubber 


threads to be covered are led; these axes, as usual, 

have each a toothed wheel upon them, and the toothed 

wheels all gear together, so that when one axis is 
turned, all the others turn likewise. Gearing with 
one of the toothed wheels is a toothed wheel B on an 

axis C, which can be coupled to or uncoupled from a 

driving toothed wheel D by a clutch E. 

2502. Castors ror Furnitvre, &., W. Burgess. — 
Dated 2st June, 1880. 6d. 

A ball of glass or other suitable material ts formed 
with an axial recess on each side, and is placed in a 
pair of clips with projections, which take into the 
recesses so as to form pivots, on which the ball revolves. 
These clips are connected to the vertical pivot on 
which the castor revolves. 

2506. Unitinc Parer anp Woven Fasric Con- 
Trnvous Lenotus, R. J. and A, Edwards.—Dated 
21st June, 1880. 

B is the roll of paper which passes over a roller re- 
volving in paste, and thence toa rail E and through 
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pressure rollers F, where it meets a sheet of cloth 
coming from roller H. A second length of paper is 


led from roller M, and ing over a ite roller K, is 
engths thus formed passing together through rollers 
F. The two lengths pass respectively over the top and 
bottom surfaces of the drying boxes 8 and are wound 
on the rollers U. 


2507. Sewixe Boots anp SHoes, M. H. Pearson.— 
Dated 2ist June, 1880.—(Not proceeded with.) 2d. 
In machines for sewing the outsoles to the welt or 
middle sole, a curved needle is mounted on a lever 
pivotted on the top of a needle post capable of a rotary 
reciprocating movement for the feed, such movement 
being conveyed to the needle through the lever. The 
shuttle is of circular form hollowed out to receive the 
cop of thread, and on its periphery is a point to take 
hold of the needle thread. A rotary reciprocati. 
motion is imparted to it from a cam, and transmitt 
through a toothed sector and ng. The thread 
lever operates above the needle lever to draw up the 
slack and complete the stitch. The presser foot is 
attached to a lever mounted in gs concentric 
with the needle lever. 


2508. Batis, H. G. Grant.—Dated 21st 
June, 1880.—(A communication from T. A. Gason.)— 
(Not proceeded with.) 2d. 

To ensure correctness of weight of these balls to 
each other, a hole is bored in each and extends to the 
centre, such hole being screw threaded to receive a 
plug. Before inserting the plug metal or other suit- 
able material is placed in the hole. 


2509. Hicu-pressure Hor Air ENGINES, H. G. Grant. 
—Dated 21st June, 1880.—(A communication from 
Lecompte P. BE. de Massia de Ranchin.) 6d. 

If air of 0 deg. be enclosed in a vessel and heat 
applied thereto, then as the temperature rises to 
272 deg., there will be an internal pressure of upwards 
of 2 kilos. per square inch. On the other hand, when 
agen is applied to a gas, its volume diminishes, as, 

‘or example, if the pressure be doubled, its volume is 

diminished one-half. If the enclosed air is at 0 deg. and 

the pressure five ng oy this pressure willincrease 
to ten atmospheres, if the temperature be varied to 

272 deg., for at this temperature the volume would be 

double that of before; now as the volume 
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constant, the pressure will be double. The receptacle 
is put into communication with a cylinder, as, for 
example, the cylinder of an engine; the piston will 
be put in motion by a pressure of ten atmospheres ; 
but as the air is carried away by this process, the 
boiler pressure diminishes until it arrives at atmo- 
me pressure, when the engine will stop. To prevent 
this the piston is arranged to drive a pump, which 
pumps the air back into the receptacle. 

2510. Borrie Stanps, G. Travis and T. Hill.—Dated 

21st June, 1880.—{Void.) 2d. 

The bottles stand in recesses formed in the base of 
the stand, and are prevented from being lifted out by 
a bar extending over the tops of the stoppers and 
secured in this position by a lock and key. 

2511. Sranps ror Sprrit Botties, &., W. and J. W. 
Bartram.—Dated 21st June, 1880. 6d. 

The bottles stand in recesses in the base of the 
stand, and over their stoppers is fitted a slide provided 
with shields which can be brought over the stoppers 
and prevent the bottles being withdrawn. A loc 
provided to secure the slide in this position. 

2512. Fo.pinc Paper, J. Richmond and W. Whiting, 
Dated 21st June, 1880. 6d. 

The framing A below the table B Se pee a shaft 
driven by the driving pulley. This shaft carries two 
cams; one cam, through the medium of a compen- 


| sating-rod, friction roller, and levers H, gives motion 


to the vibrating knife K and the vibrating roller L, 
which, with the roller L!, forms the first pair of 
rollers, betwetn which the doubled-up paper passes. 


The roller L, during the descent of the knife K, is 

brought into contact with the roller L! revolving in 

fixed bearings, and is again withdrawn during the 
time the knife K is descending. The second cam 
transmits, through the di of a Pp ting- 
rod, friction rollers and levers, motion to the vibratin, 

roller I*, which. with the roller I5, forms the secon 

pair of rollers, which are placed at right angles to the 
rollers L and L!; the said roller I*, supported in fixed 
bearings, has brought into contact with it whilst 

revolving the vibrating roller I*. 

2513. Mininc Macuines, B. J. B. Mills.—Dated 21st 
June, 1880.—(A communication trom G. D. Whit- 
comb and 0. Butler.) 6d. 

The wheels A support the cylinder B over which is 
the steam chest C, enclosing a slide valve D operated 
by the cam E worked by a single excentric rotary 
engine F, the shaft of which has a hand wheel to start 
the excentric. On the upper face of the slide valve 
are two annular arcs, which guide a horizontally 
oscillating cup slotted upon its upper face to receive 
the cam E. The free motion of this cup allows it to 
adjust itself to the varying direction of the cam. The 
piston-rod stuffing box G projects from the cylinder 
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head, and is screw-threaded to receive the pick-holder 
sleeve, in which the pick-holder slides. On ae: r 
side of the steam chest is a rectangular box J which 
serves as a guide for two pawls, that engage in the 
ratchets L on the wheels A, so as to prevent any retro- 
grade motion. A pair of ey ew arms P slide in 
ides, so that they may be lengthened or shortened. 
pick or channelling tool is chisel-shaped and has 


the bevel wheel wholly on one side, and a V-shaped 

notch on its edge, so that there is no tendency to 

wedge or glance side-wise. 

2514. ArririciaL Learner, A. M. Clark.—Dated 21st 
4 1880.—(A communication from L. B, le Gendre.) 
AC, 


Scraps of Morocco leather are di in glue and 
laid upon sheepskin, and when a sufficient quantity is 
placed thereon a second sheepskin is placed over them, 

‘he two skins are then placed between flannel and 

between zinc — and subjected to hydraulic 
pressure, the flannel serving to absorb the glue 
expressed, 

2517. Suear-Binpinc Apparatus, C. D, Abel.—Dated 
2lst June, 1880.—(A communication from C. W. 
Levally.) 8d. 

The cord wound in the form of balls is contained in 
an upright cylindrical vessel, a number of balls being 
placed in the vessel one above the other, with the 
outer end of the cord of each ball attached tothe inner 
end of the cord of the ball below it, so that as each 
ball is exhausted the next supplies cord. To prevent 
entanglement or kinks a stem jointed to the bottom 
of the box extends upwards through the balls, or a 
flexible stem is my for this pu . The cord 
passes through a hole in the top at the case and 
through adjustable clamps to give it the required 
tension, and thence along a spring arm and over a 
pulley at its end to the eye of what may be termed a 
needle, which is a bent lever mounted on a movable 
fulcrum, the needle and its fulcrum being made to 
os -illate by cams, so that the point of the needle 


follows a certain curvilinear path in descending to a 
position where it is for a time held steadily in a notch 
ofthe framing and then ascends in a different path. 
The end of the cord after passing over a pulley in the 
eye of the needle extends to and is held in a movable 
clamp provided with a cutting knife, the clamp and 
knife being actuated by cams, so as to seize and 
release and cut the cord at periods timed to the other 
movements of the mechanism, Near the cord clamp 
is mounted the tying apparatus, which consists of a 
hook eye having peculiar movements effected by cams. 
so that at a certain time the eye opens to receive the 
cord, and then closing revolves and moves endways, 
so as to pass one convolution of cord through another, 
thus producing a knot. 


2519. Merat Articles with SURFACE ORNAMENTA- 
TION, W. A. Barlow.—Datel 2st June, 1880,—(A 
communication from O. von Wiersbitzky.) 4d. 

This relates to the production of articles in metal 
having ornamentation of inlaid work by means of 
electrotyping. The pattern is traced on the metal and 
the pieces of material shaped to form the pattern are 
pasted on the metal which is then coated with a 
metallic deposit so as to embed the different pieces 
forming the pattern. 


2520. Mittistones, &c., F. C. Glaser.—Dated 22nd 
June, 1880.—(A communication syrom Schomburg.) 
—(Not proceeded with.) 2d. 

This relates to millstones in which the ding sur- 
face consists of bars of hard material bedded in other 
material forming the body. So as to cause the grind- 
ing surface to wear equally the bars are made tapering 
so that the grinding surface increases towards the 
circumference. The part of the stone forming the 
grooves between the grinding bars is formed together 
with the central portion of the stone of one and the 
same mass of artificial stone. 


2521. Srorrinc Borrues, &c., J. Broel.—Dated 22nd 
June, 1880.—(Not proceeded with.) 2d. 

The neck of the bottle is pinced in or slightly 
flattened at the lower part, and the stopper of glass is 
circular in horizontal section at the upper part while 
its lower = is extended so as to assume an oval 
shape. oon stopper is inserted = Foy part 
passes u, e corresponding portion of the open- 
ing, and by Cubes it partly round it will be locked 
within the neck by projection of the oval 
passing under the flattened portion of the neck. A 
modification is described. 


2524. Buttons, W. R. Lake.—Dated 22nd June, 1880. 
—{A communication from T. L. Snyder.)—(Not pro- 
ceeded with.) 2d. 

The button-head is made of a single piece of hard 
material and at its rear side is a recess of dovetailed 
section and convexed base. A thin metal shell has a 
central orifice through which a shank of canvas 
secured to the shell by a metal disc, which clamps it 
between itself and the shell. The shell is now forced 
into the recess in the button, when the convex base 
pane the edge of the shell into the inclined edge of 
the recess firmly locking it therein. 


2525. Fasteners ror Boors, &c., F. Hinde.— 
Dated 22nd June, 1880,—(Not proceeded with.) 2d. | 
A shank button is fixed to one side of the material, 
and a wire of metal of §-shape with projecting shank 
or loop in the middle, which is th ed through the 
button pro) is fixed on the other side of the mate- 
rial. The -shaped wire prevents the button being 
wrenched out. 


2526. Raitway Sionats, A. Sullivan.—Dated 22nd 
the ordinary rail an a e pre- 
ferably outside the track and having its we | end 
bent down, being held up by springs. A frame 
supports the gong D above which is a lamp F and disc 
. The cord I passes over a pulley and is attached to 
the striking lever H, which when raised depresses the 
rail B. This cord is attached to the line wire connected 
with a hand lever in the signal box. The cord K is 


2526 


also connected to the line wire and passing over 
a pulley is connected to the disc G. A passing wheel 
depresses the side rail B, and thereby forces down 
lever H, the head of which strikes the gong D. When 
the rail B is depressed by means of the line wire no 
signal will be given. The disc G is only actuated by 
the line wire. 
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252'7. Carriers, Docs, on Drivers ror TURNING 
Latues, W. R. Lake.—Dated 22nd June, 1880.— 
(A communication from J. Hill.) 6d. 

The dogs G are applied to a face-plate A provided 
with an internally screw-threaded hub, by means of 
which it is screwed upon the live spindle M of a lathe. 
When three dogs or drivers are to be used, a circle is 
laid off upon the face-plate, taking the centre of the 
spindle as its centre, making this circle for small face- 

tes as near to the hub of the face-plate as prac- 
icable. The circle is then divided into three a 
ue, and at each point of division a hole is drilled 
rough the face-plate to receive a spindle. When the 
face-plate is of sufficient thickness to furnish the requi- 


site length of bearing for the spindle, the plate may 
(2527! 


be formed with bosses or hubs, through which the 

spindle will pass, and thus have the required bearing 

surfaces. To each spindle is rigidly secured a radial 
arm D, arranged parallel with the face of the plate. 

Upon each one of these radial arms is fitted a slide E, 

from which projects to a considerable length a dog G, 

preferably arranged to extend out from one end of the 

slide, so that the slide may be detached from the arm 

D and reverse, in order that in again fitting it upon 

the radial arm the dog may be brought nearer to 

or farther away from the centre of the face-plate as 
required. 

2528. Movtps ror Buitpinc OrNameENTs, &c., 
Ormerod.—Dated 22nd June, 1880.—(Not proceeded 
with.) 2d. 

These moulds are formed of a combination of 
natural metallic sulphides with sulphur. 

2529. Srone-pressinc Macuine, J. Cockburn, jun.— 
Dated 22nd June, 1880. 6d. 

This relates to a new travelling platform A, which 
carries the stones in front of a rotating disc E with a 
novel arrangementof cutters. The platform consists of a 
rectangular table to receive one or more stones Z, 
which are laid flat or on edge on a board secured to 
the table. At each end of the table is a standard, on 
which rests a longitudinal beam, extending from end 
o end, but having intermediate columns, soas to form 


divisions, each of which can receive a stone. These 
columns can be removed when dressing a long stone. 
Each division is fitted with a steadying —_ B, which 
are lowered on to the stones by means of screws. The 
table A is carried on wheels C, running on rails, and it 
is fed forward by a chain D, actuated by rack and 
pinion or screw gearing. The disc E is formed with 
our radial ribs at the back, to which the cutter 
holders are secured, and is revolved by suitable means. 
The cutters are arranged round the disc at different 
radial distances, so as to describe different circles. 
2532. Bats, F. Wirth.—Dated 22nd June, 
1880.—(A communication from H. Ainmiller.) 4d. 
A composition, consisting of 80 parts bone gellatine 
ed Russian glue—1l0 parts Cologne glue, 5 parts 
heavy spar—carbonate of barytes—4 parts carbonate of 
lime, and 1 part boiled linseed oil, colouring matter 
being added tf desired to produce coloured balls. 


. VEGETABLE Fispre, F. Wirth.—Dated 22nd 
June, 1880.—(A communication Jrom S. Metzger.) 
2d. 


Mexican or Tampico fibre is stained black, and 
placed in a bath of sulphuric acid, and then into a 
soda bath. While still wet, it is subjected to a strong 
rubbing, whereby it receives a deep black and perfect 
gloss and smoothness, which it never loses, and is 
rendered in appearance equal to bristles or horsehair. 
2535. Urixisation or Furnace &c., J. Wetter.— 

Dated 22nd June, 1880.—(A communication from G. 
Moysan)—{Not proceeded with.) 2d. 

The slag is collected in a ladle and taken to a mould 
and moulded by a press analogous to that used in the 
manufacture of terra-cotta. © piece is taken off the 
oe while red hot and treated in an annealing 

‘urnace. 


2537. Decks or Suips, &¢., J. G. Hartley.—Dated 
22nd June, 1880.—(Not proceeded with.) 2d. 

Waste cuttings of wood are secured together by 
cement or glue, in two or more layers, to form a 
wooden body about 3in. thick. This structure is laid 
down on the iron decks of ships in slabs, and secured 
thereto by cement or other adhesive substance. On 
this wooden body or structure planks are secured by 
nails to form the surface of the deck. 


EmuLsion” Processes oF 
Knott.—Dated 22nd June, 1880.—(Not proceeded 
with.) 2d. 

Two bottles with an intermediate stopper having a 
small perforation are employ: The solutions to be 
mixed are contained in the two bottles, and by 
shaking, the more fluid solution passes in small quan- 
tities from the bottle containing it to the other one, 
whereby the solutions are gradually mixed. 

2540. ApsustasLe Batt BEARING FOR 
Bicycies, &c., 7. Humber, T. R. Marriott, and 
Oooper.—Dated 22nd June, 1880.—(Not proceeded 
with.) 2d. 

A double set of balls are applied to the wheel bear- 
ing, in order to reduce the friction to a minimum. 
The internal parts are protected from dust and are 
readily adjustable from without. The two sets of 
balls are parallel to each other and near together, 
and the pressure is equally distributed between and 
sustained of them. 


2541. Damrrne Biscuits, &c., Harvey.—Dated 22nd 
June, 1880. 6d. 

At the mouth of travelling ovens is a perforated 
steam pipe extending across the baking space, and 
arranged so as to blow steam at an angle upon the 
biscuits as they pass under the door of the oven. The 
condensed water runs along the bottom of the pi 
and enters troughs at the ends. To moisten the 
atmosphere of the oven a second steam pipe is placed 
outside the baking space and below the = whe rails. 
2548. Drivinc Banps, Wire Roper, &c., J. H. 

Johnson.—Dated 22nd June, 1880.—A communica- 
tion from J. A. J. Liebermann.) 6. 

These driving bands are composed of a series of 
wires coiled in a helical form, and connected together 
by causing the coils of each helix to engage with the 
coils of the adjacent helices. To unite the two ends 
of the lengths so formed a helix, similar to those 
forming the band, is caused to interlock its coils with 
the coils of the helices at cach extremity of the belt 
simultaneously. 

2544. Mutes ror Sprnnina, 7. G. S. Garnett.—Dated 
23rd June, 1880.—(Not proceeded with.) 2d. 

So as to prevent irregular yarn or thread be 
wound on the cop a plate with a narrow slit for eac 


thread is used to form a clear plate in place of the 

ordinary ‘‘faller” wire. If a thread is thick it will 

not pass, and will consequently be broken, and thus 
prevented from winding on to the cop. 

2542. Evaporatinc SoLuTions ConTAcT WITH 
Air, &., Pitt.—Dated 22nd June, 1880.—(4 com- 
munication from the Société pour U Exploitation des 
Brevets Piccard.) 6d. 

A is a salt pan, and B a casing over the pan; C isa 

fan causing the air to circulate by the pipes LI K, 
ing successively over the pan A, and through the 

shower condenser D,_ E is a vessel through which the 

intermediate liquid is made to pass, and in which it is 

evaporated, liquid may be pure water, or a 


[2542] 


saline solution or other liquids may be employed. F 
is a pump by which the intermediate liquid is made to 
circulate in the pipes N and M between the shower 
condenser D and the vessel E where the evaporation 
of the intermediate liquid takes place. G is a com- 
presser or pump, withdrawing the vapour from the 

vessel E by the tube O, and forcing it by the pipe P 

into the space surrounding the tubes in the boiler H. 

2546. Basis ror Emproiwery, S. Redhouse.—Dated 
23rd June, 1880.—(Not proceeded with.) 2d. 

Two or more pieces of lawn, muslin, crape, or other 
kindred material are placed one over the other, and 
the pattern worked by hand or machine through and 
upon the base thus formed, The stitching is unbroken 
and is carried along the bottom of the lower ee in 
such a manner as to unite by a chain stitch every 
separate portion of the entire outline of the pattern. 
2547. Potato Diccers, J. Kirkpatrick.—Dated 23rd 

June, 1880.—{Not proceeded with.) 2d. 

Ascreen is attached to the frame of the machine so 
that a jogging or tilting motion can be given to it. 
This screen is placed in a line with the prongs, the end 
nearest the tail of the machine being at a lower level 
than that nearest the front of the machine, the part 
at this lower level being near to or touching the 
ground, 

2549. Knives ror Woop PLaninc Macurvery, 7. J. 
Clarke.—Dated 23rd June, 1880.—{Not proceeded 
with.) 2d. 

A piece of hardened steel of the required length and 
width is sharpened, and a piece of soft steel of the 
same length, but a little narrower, is bevelled on one 
edge and slightly hollow on one side. The knife is 
then clamped to the knife block with the soft steel 
plate on the back of the other, so that the bevel edge 
of the soft steel plate comes close to the back of the 
knife edge to prevent it from breaking. The holder is 
made with a T-groove, so that each bolt used to 
secure the knife may be put separately into its own 
groove. 

2558. Comas, F. H. F. Engel.—Dated 23rd June, 1880. 
—{A communication from T. Schnitzlein.) 4d. 

This relates to combs made of vulcanised india- 
rubber, horn, and celluloid, and consists in forming a 
concave groove extending towards the foot of the 
teeth and diminishing in width with the prolongation 
of the teeth. The base of the teeth are formed with a 
conically tapering broad base so as to render them 
strong and elastic. 

2559. Cicars, B. B. Mills.—Dated 23rd June, 1880. 
—{A communication from F. Germeshausen.) 4d, 

The point of the po consists of a small piece of 
—- or paper rolled so as to form a tube which 

partly filled with clean wadding and placed on the 
cigar, being fixed thereon by the wrapper. The 
wadding serves to absorb the nicotine and also arrest 
any dust in the smoke. 

2562. Suxars ror Pruntne, S. Ault.—Dated 23rd 
June, 1880,—{ Not proceeded with.) 2d. 

This consists principally in so constructing the parts 
of the shears or pruners that one of the blades or 
cutters is stationary, and the other capable of sliding 
upon the stationary blade for effecting the shearing or 
pruning operation. 

2565. Po.isninc, CLEANING, OR DRESSING METALS, 
&e., T. Fenwick.—Dated 23rd June, 1880. 6d. 

The spindle A is fitted with a handle B, at one end 
retained by a nut, so as to be capable of removal, 
whilst the other end is fitted with a fixed handle C. 


Around the spindle is a sleeve D, on which is secured 
a driving pulley E and the cleaning appliance F, which 
may consist of a scratch brush as shown, or a bob, 
dolly, emery wheel, or other cleaning appliance. The 
pulley E is driven by a cord. 

2568. Bieacninc Manuracturep Corton, A. M. 
Clark.—Dated 23rd June, 1880.—A communication 
from J. A. Engeler.) 2d. 

About 150 kilogrammes of cotton are placed in a 
closed vat communicating with an ap tus in which 
are mixed 1 part of unslaked lime and 1 part chloride 
of lime with 1 part of spirits of wine or acetic acid, 
and 4 parts water, the whole being treated with sul- 
phuric acid, whereby about 24 cubic metres of vapours 
of chloroform are produced, which vapours union a 
pressure of 2 atmospheres, will thoroughly bleach in 
two hours the whole of the cotton in the vat. 

2570. ApsusTaABLE For Locks, &c., W. B. 
Shorland,—Dated 24th June, 1880. 6d. 

The handles A are secured on the ends of the two 
parts, B forming the spindle, each of which has at one 
end one or more screw tapped holes to allow for 
different thicknesses of doors, and an open slot in the 
other end through which a screw passes, such screw 


being .nserted at one side of the neck of the handle 
and passing through the — hole in‘one'part of 
the spindle, and the slot in the other part, is screwed 
into the opposite side of the neck. The faces of the 
two parts of the spindle which are in contact are 
formed with teeth, which engage with each other so 
as to prevent sliding. 
2571. Securina CoaL-pLates, &c., W. G. Hunt.— 
Dated 24th June, 1880.—(Not proceeded with.) 2d. 
The plate which covers the hole to the coal cellar is 
secured by means of a rod, which hooks into an eye 


on the under side of the plate, its opposite end being 

screw threaded and passing through a cross bar, where 

it is fitted with a nut. 

25'72. Foipinc Bepsteaps, &c., J. Wetter.—Dated 
24th June, 1880.—(A communication from C. C. Held.) 
—(Not proceeded with.) 2d. 

This relates to the general construction of bedsteads, 
chairs, or tables, so as to enable them to close up into 
a small space. 

25'73. Grasses ror Gas orn Lamps, B. Webb.— 
Dated 24th June, 1880.—{ Not with.) 2d. 

The glass is made circular at its base in order that it 
may fit all existing gas fittings, and is gradually 
tapered and brought to a flat aperture at the top, by 
b ¥ means a flat current of air is made to act on the 

at flames, 


25'74. Sranp For Hotpinc BorrLep EFFERVESCING 
Liquips, W. £. Carter.—Dated 24th June, 1880. 
6d. 


The stand is so formed that the bottles it contains 
when not in use may be turned upside down, whereby 
the gases in the liquid are kept at the bottom of the 
bottle, so that when the bottle is turned up to pour out 
the liquid the gases have to pass through the same and 
cannot immediately escape. The stand consists of an 
upright attached to a plate, and having at its centre a 
frame pivotted. The bottle is held on this frame by 
a spring bottom and at top a tapered cork or stopper. 
2576. Skates, EF. R. Kimpton.—Dated 24th June, 1880. 

—(A communication from J. A. Whelpley.) 6d. 

The sole plate is divided and pivot between the 
toe cap and knee pieces. The heel plate has ears 
turned up to receive the back part of the heel, and has 
a small projection in front which is turned down in 
front and slotted to receive the after end of a forked 
link. A lever is formed with an excentric ear and is 
attached to the link by a button sliding freely in a 
slot of the link. A bridge supports the after end of the 
sole plate and is fastened to the runner by knees. The 
forked ends of the link have projections which enter 
diverging slots in the end of the divided sole . 
The forked link is formed with numerous holes to 
receive a pin in the adjusting plate. 

2577. Joints ror Pires or Tuses, J. H. Johnson.— 
Dated 24th June, 1880.—(A communication from 
J. L. B. Bodel. proceeded with.) 2d. 

A washer of india-rubber is placed between the male 
and female tubes, the former provided with an external 
flange and the latter with an internal lip, a portion of 
which is cut away on one side forming an oval mouth 
to the tube, whilst the remaining portion engages 
with and retains one side of the , Bm on the male 
tube. The female tube has also two lugs carrying a 
pin, to which is pivotted a lever acting as a catch, 
being caused to engage with the other side of the 
flange on the male tube by means of a hand lever 
jointed to the tail of the catch by a pin passing 
through two lugs on one extremity of the latter lever. 


2578. Deivery or CoALs FROM SCREENS OR Drops, 
J. Stokoe and W. Tulip.—Dated 24th June, 1880. 6d. 
The apparatus is constructed as or with a self-acting 
trapped coal-tray, which is at one end 2 hinged or 
otherwise similarly connected to the coal screen 3 or 
drop head, and is at its other or free end 5 provided 
with a trapped outlet 6. When the tray is in its sus- 


pended position the outlet is kept closed by the tray 

10 by means of stepped rods 11, which are connec 

thereto at 12, and engage with stay rods or guide bars 

13 depending from the tray, the trap 10 being hinged 

at 14 to 15 rising from the tray. 

2582. Umpreias AND Parasois, W. 7. Parr.—Dated 
24th June, 1880. 6d. 

To retain the umbrella opened or closed, two slots 
are formed one from each end in the runner tube with 
a partition between them. Upon the runner tube 
another tube is mounted, being retained by a rim on 
the runner tube, and capable of making a partial revo- 
lution. Bayonet-sha) slots are cut in the outer 
tube, the vertical portions corresponding with the 
slots in the runner tube. On the umbrella stick are 
two studs, and when the umbrella is opened, the upper 
pin enters the vertical slots in the tubes, and by 
eaeey revolving the outer one, the pin enters the 

yonet slot in the outer tube, and thus retains the 
umbrella open. The other pin acts similarly to keep 
the umbrella in position when closed. 


2584. CorE BarreELs, J. Mortimer.— 
Dated 25th June, 1880.—{Not proceeded with.) 2d. 

The shell is jointed to the tube by means of lugs and 
links, and is provided with internal flanges against 
which two circular end plates rest. The top plate is 
made with a circular groove in its underside and the 
corresponding flange is provided with a circular pro- 
jecting V-shaped rim which fits into this groove. 
2585. Preservine Trousers FRoM Dirt AND WEAR, 

A, Ligabue.— Dated 25th June, 1880. 4d. 

This consists of a thin metal or other band or ribbon 
in the form of a spur; this band is connected to the 
trouser leg either by sewing through holes made for 
the purpose, or it is fixed by means of movable pins 
held in bearings mounted on the band. 

2590. PrevENTING oR DIMINISHING CORROSION IN 
Stream Borers, &c., G. and J. Weir.—Dated 25th 
June, 1880. 6d. 

The bottom of the surface condenser 11 communi- 
cates with a chamber below the foot valve of the air 
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pump 15, and from the chamber a * for ‘the 
water descends to the bottom of a f pump 17, such 
passage having a stop valve to close the communica- 


tion when desired. A hot well 19 is applied in con- 
nection with the delivery end of the air pump, and a 
second feed pump 20 is applied at the side of the air 
pump. The vessel 22 may be either a feed heater or 
an air se tor. The pump 17 delivers to a three-way 
cock 23, from which a pipe 24 leads to the vessel 22 
and another pipe to the boiler feed pipe. The hot we 
19 communicates through a vessel 27, and pipe with 
pipe 24, and in vessel 27 is a float to prevent the 
of free air when the water gets below acertain 
vel. The feed heater 22 has a pipe 33 leading to the 
inlet valve of the pump 20; and a pipe 35 also forms 
communication with that pump from the bottom of 
hot well 19, the pump delivering into the boiler feed 
pipe. From the top of vessel 22 a pipe leads air sepa- 
rated from the water into the condenser 11. The feed 
water may be taken directly from hot well 19 and 
by pump 20 into the boiler feed pipe, or it may 
led through float vessel 27 and by pipe 24 to the 
feed heater or air separator 22, and thence to pump 
20; or again it may taken a from the con- 
denser without passing through the air pump 15 
and be forced by pump 17 either through vessel 22 or 
directly to the boiler feed pire. When an anti-corro- 
sive gas is to be added to the feed water it may be led 
into condenser 11 by a pipe and eo a ype 37. An 
improved pumping apparatus is descri consisting 
of two toothed wheels gearing together and placed in 
a box the sides of ahi do not touch the box ; and in 
which there is the same liquid pressure all round the 
wheels, excepting at a small part of each wheel. 
2502. Beatina Carpets, &., W. J. Alidred.—Dated 
25th June, 1880.—{ Not proceeded with.) 2d. 

From the hinged end of each beater is attached a 
short rod or lath as a lever. Ata short distance from 
the horizontal beater beam and parallel to it is placed 
adrum through the centre of which passes an iron 
rod, each end working in a bearing and continued long 
— the to allow of 
or wheels, for the purpose of giving a ro motion 
the said drum, 

2593. Gasatiers, &., R. Phelps.—Dated 25th June, 
1880.—(Not proceeded with.) 2d. 

To the inner tube of an ordinary gas fitting and at 
a required distance from the bottom exterior is 
permanently arranged a scat; a loose cap is fed upon 
the tube until reaching the seat, and into this, also 
upon the tube, is placed the one end of a cylindrical 
washer of india-rubber of any desired length ; a second 
— employed which covers the other end of the india- 
rubber washer. Thesame is heldin position by means 
S - screwed nut upon the exterior surface of the said 

ube. 
2594. Tor CLeaRERs ror THE Drawinc ROLLERS OF 
PREPARING AND SPINNING MACHINES, &c., R. South- 
worth.—Dated 25th June, 1880.—{Not proceeded with.) 


This consists partly in the use of a perforated belt of 
india-rubber or other material attached to the inner 
surface of the top clearer, which belt is driven by a 
spur wheel or projections on the driving shaft, which 
gear into the perforations in the belt ; thi belt works 
in recesses in the driver and driven shafts. 

2596. Surrace Printinc Pirate, Evans and S. J. 
aD — 25th June, 1880.—(Not proceeded 
with, 

A metallic plate is suitably prepared anda drawing 
is made upon it or pee to it, and it is then 
— to the action of nitric, sulphuric, or other 
aci 
2600. Treaps or Risers For Starrs, &c., W. Bailie. 

—Dated 25th June, 1880.—( Not proceeded with.) 2d. 

The tread is composed of a wrought iron or steel 
plate with the ends bent or turned upwards and 
inwards so as to form a kind of tray, or foundation and 
binder, for a series of pieces of wood placed close 
together and secured between such turned up ends. 
2601. Parcet Carrier, HOLDER, oR HANDLE, G. C. 

Wallich.—Dated 25th June, 1880.—(Not proceeded 
with.) 2d. 

This carrier, holder, or handle is formed with a slot 
or opening through which the string is passed. 

2602. Renperinc Cases of Firep CaRTRIDGES 
AVAILABLE FOR REPEATED USE, R. Morris.—Dated 
20th June, 1880. 8d. 

The portion of the apparatus which is first employed, 
has the function of restoring the cartridge case to its 
proper size and shape. For this pi a die is 
employed shown in vertical section at Fig. 1 consisti 
of parts—an external cylindrical shell A bo: 
out internally to the size and shape of the cartridge 
case, a bottom cover B fitting the ends of A and an 
internal mandril C fitting the mouth of the cartridge 
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case. In some cases it may be preferred to re-charge 
the cartridge cases before re-capping them, in which 
case, in order to effect the gps er | with safety, an 
apparatus shown at Fig. 2 is employed. A die H, of 
proper size to receive the cartridge, is formed at the 
end of a tube H! made of some length, so that if the 
cartridge should be accidentally ignited in the act of 
capping, the discharge will take place at the mouth of 
the tube H! sufficiently far from and directed away 
from the operator. On the end of the die is pivotted a 
lever K which can be moved to and fro between two 
stops. In this lever there is a hole which receives the 
cap, and this hole is fitted with a plunger linked to a 
lever that is pivotted The lever K 

ing broug’ inst one stop, a cartri is 
inserted in the die Hand a cap inserted in the foie 


2603. Circutatine Borne Liquips, A. Mechesney. 
—Dated 26th June, 1880.—{ Not proceeded with.) 2d. 
This consists of a flat plate constituting the bottom 
of the apparatus, which plate is provided with a rim 
having openings therein. From the be 5 ad side of the 
plate a tube projects Tr to any desired distance 
above the level of the liquid or substance, or articles 
contained in the vessel. This tube is fitted at the top 
with an inverted conical discharge piece whose casing 
is perforated. 

2605. Mecuanicatty INcoRPORATING INDIA-RUBBER 
witH HypRocARBON O11s, G. W. von Nawrocki.— 
Dated 26th June, 1880.—(A communication from 
L. Beckers.)—(Complete.) 2d. 

This consists in the process or method of mechani- 
cally incorporating india-rubber with heavy hydro- 

carbon oils, that is to say, hydrocarbon oils ha’ a 

high boiling point. 

2606. Propucine ImacEs on Paper, J. Wetter.—Dated 
26th June, 1880.—(4 communication from S. Bergel.) 
—(Not proceeded with.) 2d. 

This relates toa means of producing’on paper the 
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e lever Kis then moved up to the other stop, aD 
— i__ when it is in this position the cap in the hole is 
es — exactly central with the base of the cartridge in H. 
— = . The lever L is then pressed and its plunger advancing 
fa-™* pushes the cap into the seat at the bottom of the 
cartridge. 
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contours of objects by burning, in order to obtain 

im ages having the appearance of silhouettes. 

2609. CexTrirvcaL BLOWER or Fan Exnauster, F. 
Zur Nedden.—Dated 26th June, 1880. 6d. 

A is the spindle working with its end gudgeons on 
centres L. On the spindle A is placed the fan proper 
which may be made in the form of a helical fan V, or 
in the form of a centrifugal fan V2; R is an outside 
ring which unites the vanes or parts of the fan and 
works freely, but with avery slight lateral play through 
a circumferential slit in the outer case G. e ring R 
is provided with side flanges and with teeth or vanes N 


of any suitable form for a jet to act against or with 
brushes E, against which the jet of air, steam, water, 
or gas under pressure proceeding from the nozzle D on 
the pipe 8 acts so as to give off its motive power in the 
form of pressure velocity. The fan is then revolved 
quickly, and the air or gases drawn and forced in the 
direction of the arrows or in the opposite direction, 
according to the direction of rotation of the fan. 


2610. Improvements TELEPHONES, J. H. Johnson. 
—Dated 26th June, 1880.—(A communication From F. 
A. Gower.) 6d. 

Mr. Gower combines a microphone with a magnetic 
telephone. A microphone polleuhiy having at least 
six contact points is attached to the upper part K of 
box A, a Gower chronometer telephone C being in the 
lower part of the box. The telephone is provided with 


a double apeaking tube as shown. Commutators are 
used to interrupt battery current and open call bell 
circuit. The hanging of the tubes, as in figure, causes 
break of contact between commutators E and binding 
post El. The microphone is not necessarily fixed as 
in figures, but may be attached at any convenient 
point. 


2613. Supportinc AND REGULATING THE BEARINGS OF 
ApsusTaBLE ROLLERS OF CRUSHING AND KIBBLING 
MILLs, H. Chandler and J.G. Richmond.—Dated 26th 
June, 1880. 6d. 

An adjustable bracket D carries the bearings of the 
adjustable roller and is placed inside the framing. The 
two sides of the bracket are prolonged downw ,and 
into a hole in one side near the bottom a fixed stud F 
fits, and a movable stud fits into a hole in the other 
side of the bracket, the movable stud being adjustable 
in a slot in the framing. The bracket swings 
radially on these studs, ro by the movable stud the 


bracket can be adjusted when the roller is worn so as 
to keep it parallel with the fixed roller. A screwed 
rod G passes through a slot in the bracket and through 
the top of the frame, and is surrounded by a spiral 
spring. A handwheel is fitted to rod G, and serves to 
bring the rollers together, while the spring—which 
gives the requisite pressure for crushing or kibbling— 
comes into action when the material passes between 
the rollers. 
2628. orn Suearinc Horses, &c., P. F. 
Mantelet.—Dated 28th June, 1880. 6d. 

The stationary or fixed comb is attached to the end 
of the fixed lever E by four screws. It is further 

ierced in the middle and towards the bottom (at this 
Leight or in line with the screws) with a circular hole. 


(26 28] 

A mortice formed in the fixed lever serves together 
with this circular hole as seat for a ¥ of the working 
or movable lever D. This lever has at its end, 
beyond the pin, a part which permits placing the 
working comb and giving it the necessary to-and-fro 
or reciprocating motion. 
2619. Ixpicators For StEaM Enoines, &c., W. S. and 

W. 0. Smith.—Dated 26ti June, 1880. 6d. 


# his consists in enclosing the cylinders within the 
paper drum, gnd arranging the pencil holder so that 


it may be traversed along a guide in a direction 
parallel to the axis of the cylinder and paper drum by 
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auaane of a lever and links coupling it with the pisten 


262'7. Courtine Liyks For Rattway Carriaces, &c., 
J. H. Johnson.—Dated 2th June, 1880.—(A com- 
munication from A. Middleton.) 6d. 

This link is made without welding from a solid bar 
of steel, the eye being cut or punched out while the 
steel is hot, but not so hot as to impair the metal. 
The link is then rounded at each end. The grain is 
——- throughout and parallel with the sides of the 
ink. 


2638. Sream Borers, S. Fox and D. Greig.—Dated 
28th June, 1880. 6d. 

A bps of any suitable metal is shaped and corru- 
gated as shown in the first figure, and the side parts 
bent back and their tops bent over so as to meet when 
they are welded Sasidien, and their edges welded to 


the back part B, after which the corrugations are con- 
tinued over the top as shown in the second figure. 
The mod yo is also corrugated in the thin part and 
perfora’ for the tubes in the thick part, and is 
rivetted or welded to the other part of the fire-box. 


2640. CLEANING AND Wueat, W. R. Lake. 

—Dated 2th June, 1880.—(A communication from 

D. M. Richardson.) 6d. 

ig. 1 shows a perspective view of one of the 
spiders, and Fig. 2 isa central vertical section of the 
apparatus in which a series of the spiders are mounted 
on the shaft B. Each arm of the spiders C terminates 
in a T-shaped blade, on each face of which there is a 
ratchet or serrated segment A extending nearly or 


quite to the advancing of the head or blade of 
each arm of the spider, which blade is bevelled in 
curved lines as shown at B!, and near the perighery 
there are two Y-shaped ratchet faced spurs C! Cl, the 
outer faces of which revolve in close proximity to the 
casing D. 
2645. Sream Borers, G. H. Babcock, S. Wilcox and 
N. W. Pratt.—Dated 29th June, 1880. 6d. 

An important portion of the heating surface is 

formed by a series of inclined tubes M parallel to each 


other’ and extending over the fire, being highest at the 
front ‘ends. They are secured at the front end in | 


sectional chambers or front connections D, and at the 
rear end in corresponding chamber G ted with 
the rear end of the barrel A by a series of inclined 
pipes H. In each side of barrel A is a series of holes 
covered by caps connected to the upper ends of the 
sets of side tubes T, and allow a strong current of 
steam and water to enter the barrel. P are chambers 
connecting the tubes T together at the bottom, so as 
to form several sections which communicate with each 
other. A chamber I extends across the front of the 
grate and is connected to the front chambers D by 
pipes, such chamber communicating at its ends with 
the front chambers P. K is a mud drum extending 
across under the rear and connected by pipes to the 
bottoms of the chambers G and at the ends to the side 

chambers P. 

2676. Castine Leaps anp SLUGS FOR THE USE OF 
Printers, J. Wetter.—Dated 30th June, 1880.—(A 
communication from J. Fleming.) 6d. 

The apparatus consists of a flask A made in two 
sections A! and A? which are coupled together at their 
lower ends by a slotted hinge joint, The base plates 


A? of the flask is provided with a clamping device B 

by which the plates are clam together when the 

lead gate C is placed between for casting. 

2°711. BREEcH-LoaDING SMALL-ARMs, J. F. Swinburn. 
—Dated 2nd July, 1880. 6d. 

This consists in the combination of the horizontal 
cocking arms G G, having inclines on their undersides, 
jointed excentrically to the knuckle of the joint of 
the fore-end, with fixed inclines or rollers on the body 


of the gun or pistol, whereby on the raising of the 
breech ends of the barrels for charging them, a com- 
pound motion consisting of an advance horizontal 
motion and a vertical motion is given to the free ends 
of the cocking arms, and the said free ends of the 
arms made to cock the hammers. 
4300. Mowrne axnp Grain Curtinc Macuives, &. 
Smith.—Dated 21st October, 1880.—(Complete.) 4d. 
The frame consists of a single piece of L-shaped 
steel or iron, bent so as to formarectangle. A casti 
C, belted to the rear end, receives the bearings | 
attachments of the main operative parts. A spring 
sheave H is placed on the frame and over it passes a 
chain extending from the hinge D, that carries and 
controls the finger bar E, to the pivotted lever K, b 
which the hinge bar and finger bar are opened, 
adjusted, and raised or lowered. The force of a coiled 
spring in the sheave is adjustable and is sufficient to 


nearly ‘counterbalance the weight of the hinge-bar, 
finger-bar, and cutter-bar, and other parts connected 
therewith, so that the finger-bar and cutter-bar run 
very lightly over the ground. A lever M is fulcrumed 
on the hinge-bar, and one end bears on the inner part 
of the hinge-bar, while the other end is commented to 
the lifting and sustaining chain. 
4325. Tupes or SurFace Conpensers, W. E. Gedge. 
—Dated 23rd October, 1880.—(A communication from 
C. B. Whiteand W. Deacon.)—(Complete.) 4d. 
Instead of soldering a ring or wire around the tube 


Ses) 


to form the enlargement a bead is formed in the tube 
itself so as to produce a swell or enlargement directly 
in its tube material entirely surrounding the tube, 
with which a screw threaded ring or thimble is com- 
bined, with its inner end bevelled on its inside, and a 
ar . This ring or enlargement then forms an 
nte part of the tube, which cannot be pulled off 
without destroying the tube. 
4352. RerriceraTinc Apparatus, W. R. Lake.— 
Dated 25th October, 1880.—(A communication from 
Ng De la Vergne and W. M. Mizxer.)—(Complete.) 


On the bed-plates of engines B are secured mance 
H on which the air or gas compression pumps J are 
supported, such —- being formed with chambers K 
parr mee liquid to seal and lubricate the piston rods 
outside of the pump cylinders. The liquid is supplied 
to the interior of the pump cylinders by the pump M, 


2 are the suction gas pipes ; R is the upper chamber in 
the compression Land two 8 and T, the 
latter connected with the ressure pipes 3, and the 
former with the liquid + rt mn pipes 4. When 
steam is admitted to the engines a certain quantity of 
liquid is forced by pump M into the compression 
pumps, which have been previously charged with the 
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refrigerating agent, which is compressed and dis- 
charged into the pressure pipes 3, and passes into a 
separating foam tank and thence to a coil where it is 
cooled by a constant flow of water round the coil, and 
thus separated from the sealing and lubricating liquid. 
4368. Apparatus ror Hotpine Carrripoes, &c., H. 
H. Lake.— Dated 26th October, 1880.—(A communica- 
tior. from EB. G. 6d. 
B is the bottom part of a pasteboard case which is 
provided with a cover; C is a longitudinal partition 
extending from end to end of the case; D represents 


cross partitions, so as to form square cells in which the 
cartridges E are ot G is a central longitudinal 
sliding partition lying above the partition C and 
between the upper parts of the cartridges. H is a 
plate of sheet metal tacked to the partition G or forming 
part of the same. 

2655. Wire Fences, J. List.—Dated 29th June, 1880 

6d, 


This relates to constructing or strengthening wire 
fences with anchors and wedges for diagonal and 
vertical connecting wires, and thus dispensing with 
winding pillars and straining appliances. 
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THROAT IRRITATION.—Soreness and dryness, 
tickling and irritation, inducing cough and affect 
ing the voice. For these symptoms use Epp’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s. 14d., labelled ‘James Epps 
and Co., H thic Chemists, London.” A 
letter received : ‘‘Gentlemen,—It may, 
interest you to know that, after an exten ed 
trial, I have found your Glycerine Jujubes of 
considerable benefit (with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, GoRDON 
Homes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADvT 


Wa 
\ | | | 
H | 
| | 
(2711) 
| | aN | 
|| | | 
| 
Fic2 
| A @ | 
7c 
nig [4300] 
8 
[2645] | 
P 


res. 4, 1881. 


THE ENGINEER. 


79 


INSTITUTION OF MECHANICAL ENGINEERS. 

THe annual general meeting of the Institution of 
Mechanical Engineers was held on Thursday and Friday, 
the 27th and 28th ult.,in the hall of the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
The first meeting began at 7.30 p.m., and the second at 
3 p.m. We published in our last impression the report of 
the Council read on the 27th ult., and from it it will be 
seen that the Institution is in a very prosperous condition, 
with a considerable sum in ready money available for any 
required purpose, Nevertheless, the Institution is, like 
many others, wholly dependent on the courtesy of the 
Institution of Civil Engineers for a place in which to meet ; 
and we are disposed to ask what has become of Dr. 
Siemens’ scheme for the erection of a building which 
should be available for the meetings of all scientific bodies 
without a London home. 

The meetings were in nosense brilliant. The attendance 


turist, however well they may suit the short, thin crops of 
the American farmer. 


The discussion that ensued was exceedingly meagre. 
In spite of various efforts which had been made to 
insure the presence of agricultural engineers, and also 
of agriculturists, but few of them attended, and 
those who did attend were unwilling to open their lips. 
Of course, the recent severe weather may partly account 
for this. Implement makers and farmers are not collected 


to a large extent in London, like those interested in other | 
branches of engineering, but, on the contrary, are | 
scattered pretty uniformly all over the three kingdoms; 
and we cannot wonder that most of them hesitated to take | 
a long journey to the metropolis in face of the late frost. | 


stances, rapid extension of working, and good management, 
the profit has been very small on the capital outlay. The 
manufactories at the two other places, being much less 
favourably situated, have failed after a short and profitless 
existence. Their failure has shown very clearly that their 
founders laboured under a strange delusion in supposing 
that cheap motive power was in itself sufficient to create 
industries in localities where their essential elements were 
wanting. The author accordingly considers there is not 
much to be gained from this method of transmitting power 
toa distance, and that it can only succeed financially under 
exceptionally favourable conditions. Having premised so 
much, he next proceeded to examine the various methods 
used, or proposed, for transmitting power to a distance. 


was comparatively good, but the papers did not seem to 

be of the proper kind to evoke discussion, and very little | 

took place. ‘The first paper was read by Mr. Samuelson, 
On Harvesting Macninery. 

The author began by saying that in a paper read | 

before the Manchester meeting of this Institution by | 


We believe, however, that another cause was at work, and | He first considered transmission of power by wire ropes, 
that one which we have before lamented in these columns, Which is merely an extension of the simple case of trans- 
namely, disinclination of those who have studied special | mission by ordinary hemp ropes, and the same principles 
classes of machinery to give to the public the benefit of | apply to both. Let A and B be the axes of two parallel 
their experience. Makers of mowing and reaping ma- | Shafts carrying two pulleys whose planes coincide. The 
chines were, no doubt, glad to hear what Mr. Samuelson | driving power P acts on A, and the resistance Q on B. 


_ teach. We fear that so long as human nature continues | 


had to say, or will be glad to read it when published ; they 
are very willing to learn, but they are not so desirous to 


what it is, this will be an abiding difficulty; and all the 


more honour is due to those who, like Mr. Samuelson, are 


For simplicity, let it be assumed that those two forces act 
tangentially at the circumference of the pulleys. The 
motion is communicated from A to B by means of the rope 
passing round the two pulleys; of this the part which is 
passing towards the driving pulley is called, the driving 
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Mr. W. R. Bousfield, the operations of agriculture 
were divided into four chief divisions, as follows :— 
(1) Preparation of the land ; (2) sowing of the seed ; 


arvesti he crops ; (4) preparation of the crops | 
| classes of machinery, by finding that the discussions upon 
division, and without going into the history of the question, | 
disenssed some of those machines which are in practical | 
use in the country at the present date. Harvesting | 


for consumption. ‘The writer took for his subject the third 


machines may be divided into two main classes, as follows 
—(1) Those in use for cutting and gathering our hay 


crops, whether of natural or of artificial grasses ; (2) those | 
designed for the harvesting of corn crops. The first | 
division may be subdivided into three classes—(a) Those | 


machines used for cutting down the standing grass, or 
mowing machines ; (b) those used for spreading the cut 
grass in order to expose it to the influence of the sun and 
wind, or haymakers ; (¢) those which are used for gather- 
ing the spread crop, or horse-rakes. As time would not 
permit of the latter two subdivisions being included in 
this paper, the writer confined himself on this occasion to 
mowing and reaping machines, and he proceeded to 
describe these at some length. It would be quite hopeless 
to make the paper intelligible without a large number of 
diagrams ; and this refers particularly to that part of it 
dealing with self-binding reapers, and even though we 
published the diagrams, we believe that very few indeed 
of our readers are sufficiently interested in the subject to 
undergo the labour of a understand them. 
It is not, perhaps, too much to say that the great body of 
Mr. Samuelson’s hearers knew no more after he had read 
hs paper than they did before about self-binding reapers ; 
and this is hardly matter for regret, — that not one of 
te devices described by Mr. Samuelson has been proved 
to be calculated to meet the wants of the English agricul- 
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found to step forward and explain so fully and frankly the 


| processes and the mechanism they employ. We trust also | 


that the Council of the Institution will not be deterred from 
their efforts to obtain papers of this kind, dealing with special 


them are apt to be short and unsatisfactory. In this case 
practically only two questions were asked, one referring to 
the tractive force required for the various machines, and 
one to their adaptability for crops such as rice, which have 
to be cut about lft. from the ground. As to the first, Mr. 
Samuelson referred to the elaborate trials made by the 
Royal Agricultural Society, and recorded in their journals. 
As to the second, he stated that there was no difliculty in 
adapting a reaping machine to rice, &e., by mounting the 
wheels on adjustable bearings, and also providing a means 
of altering the level of the cutter-bar ; it was also _neces- 
sary to increase the size of all the wheels, otherwise the 


machine would stick fast in the deep irrigation channels of. 


the rice-field, instead of passing over them. 
The next paper read was by M. A. Achard, 


On THE Various Mopks or TRANSMISSION OF POWER 
to A DISTANCE. 


The author in this paper furnished a summary of the 
practical results obtained in the transmission of power.to a 
distanee, While the interest attaching to this subject is 
unquestionable, the author is, nevertheless, very doubtful 
whether a successful result can be attained in one parti- 
cular application—namely, the establishment of large 
undertakings for distributing hydraulic power to a number 
of factories, either existing or contemplated, similar to the 
undertakings at Schaffhausen, Fribourg, and Bellegarde. 


At the first of these places, in spite of favourable cireum- 


POSITIVE 


NECATIVE 


span, and the part which is passing from the driving 
pulley is called the trailing span. Let T be the ten- 
sion of the driving span, and ¢ that of the trailing 
span. Neglecting friction, &c., we should have Q=P; 
and the values of the tensions in the two spans are given 


by the equations T—¢ = P and =k; denoting by the 


smallest practicable value of e” for the two pulleys, where 
eis the base of Napierian logarithms, f the coefficient of 
friction between the pulley and the rope, and @ the ratio 
between the are encircled by the rope and the radius of 
the pulley. Accordingly the values of T and ¢ are given 
by the following equations :— 

If the ratio be greater than /, the rope will slip on 


the driving pulley. The values of T and ¢, as above cal- 
culated, when & has its exact value, are only just sufficient 
to prevent slipping, which would occur on any accidental 
diminution of friction. For safety, therefore, it is necessary 
to assign toa somewhat lower value than its real one; which 
ractically amounts to increasing the tensions T and ¢ a little 
yond whatisrequisitein theory. Thetensioncommontothe 
whole rope when at rest is somewhere intermediate between 
the tensions T and ¢ of its two spans while running ; and by 
adjusting the rope while at rest to this intermediate ten- 
sion, its two spans assume of their own accord the required 
tensions T and ¢ as soon as it beginsto run. The section 
w to be given to the rope, so that it may possess the requi- 
site strength, is regulated by the driving tension T, and 


must be such that the quotient = shall not exceed the 
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the speed ; for if N denotes the power transmitted, and v 
the speed of the rope, then 

Pr =N, and T= KE k N 
k-1L 
Tn practice the rope elongates under the continuous pull, 
and requires shortening from time to time to keep the tension 
up to the proper amount. The author next took into account 
the useless resistances neglected for the sake of sim- 
plicity. The useful resistance Q is now necessarily less 


than the driving power P, and the ratio represents the 


efficiency of the transmission. The useless resistances are 
two in nuuber. The first is the rigidity or stiffness, due 
to the imperfect flexibility of the rope. This effect, how- 
ever, is insignifica..t in the case of rope transmission, on 
account of the large size of the pulleys employed. The 
other useless resistance is the friction of the two shafts A 
and B in their bearings, which is measured by the resultant 
F of all the external forces acting on each shaft. It 
appears from the principles enunciated above that the 
employment of rope transmission renders this friction 
considerable. In fact, under average conditions of adhe- 
sion, the value to be allowed for 4 = e is not more than 2; 


and since in the limit rj =k£and T= ae we have as 
the least possible valuesT = 2 P,andt=P. These ten- 
sions are parallel to each other, and as the useful resistance 
( may also act in the same direction, the total pressure F 
on the shaft may=T+¢+ P=4 P, asa minimum, where the 
conditions are the most unfavourable ; while under the 
most favourable conditions the pressure on the bearings 
will be given by F=T++¢— P=2P, as a minimum. 
Hence the average pressure may be taken as at least 3 P. 
It is evident, therefore, that rope transmission renders the 
shaft friction much greater than does transmission by 
toothed wheels. But the effect of this friction is much 
reduced by the large diameter of the pulleys in comparison 
with that of their shafts, in consequence of which the 
pressure on the shaft bearings has to be multiplied by a 
number not exceeding at most 0°003, in order to obtain the 
resulting tension on the rope. The author dealt briefly 
with belting and went on to consider at length 
the nature of the strains to which ropes are subject. 
It is difficult to lay down any general rule as to the dura- 
tion of the ropes, for this depends upon the conditions 
under which they work. In practice, it must not be 
assumed that a rope in constant use will last more than a 
year. In fact, Professor Amsler-Laffon recently wrote to 
the author on the subject of the ropes at Schaffhausen :— 
“ A rope lasts about one year, some a little more, some a 
little less. But it must be understood that we do not wait 
till our ropes break, but replace them as soon as we can 
no longer depend on their strength. They might there- 
fore last rather longer, if we chose to run the risk 
of interruption in our work.” Their short life is cer- 
tainly a defect in this mode of transmitting power. 
According to M. Ziegler, who has considerable experience 
on this subject, horizontal oscillations are very injurious 
to the duration of the ropes, and they appear to last longer 
on pulleys with wide grooves than with narrow grooves. 
The author next considered transmission by compressed 
air. Hitherto the method of transmission by compressed 
air has only been used, so far as the author is aware, for 
boring the headings of mines, and the long tunnels through 
the Alps. In these cases, as is well known, the work to be 
done consists in a rapid boring of holes for the purpose of 
blasting the rock with powder or dynamite. As this kind 
of work requires a high pressure of air, and almost 
entirely precludes the employment of expansion, the 
utilisation of the motive force is necessarily defective ; 
but in consequence of the peculiar convenience which 
compressed air offers for the work, and particularly the 
improved ventilation which it affords, the advantage of 
its employment is undoubted, and leaves in the back- 
ground the, question of efficiency. M. Achard dealt at 
great length with the somewhat complex mathematics of 
the subject, but he did not supply much if any new data. 
Referring to the motors fed with the compressed air, the 
author held that this subject is still in its infancy from a 
practical point of view. In proportion as the air becomes 
hot by compression, so it cools by expansion, if the vessel 
containing it is impermeable to heat. Under these condi- 
tions, it gives out in expanding a power appreciably less 
than if it retained its original temperature, besides which 
the fall of temperature may impede the working of the 
machine, by freezing the vapour of water contained in the 
air. If it is desired to utilise to the utmost the force 
stored up in the compressed air, it is necessary to endeavour 
to supply heat to the air during expansion, so as to keep its 
temperature constant. It would be possible to attain this 
object by the same means which prevent heating from com- 
pression, namely, by the circulation and injection of water. 
It would, perhaps, be necessary to employ a little larger 
quantity of water for injection, as the water, instead of 
acting by virtue both of its heat of vaporisation and of its 
specitic heat, can in this case act only by virtue of the 
latter. These methods might be employed without diffi- 
culty for air machines of some size. It would be more 
difficult to apply them to small household machines, in 
which simplicity is an essential element ; and we must 
rest satisfied with imperfect methods, such as proximity to 
a stove, or the immersion of a cylinder in a tank of water. 
Consequently, loss of power by cooling and by incomplete 
expansion cannot be avoided. The only way to diminish 
the relative amount of this loss is to employ compressed 
air at a pressure not exceeding three or four atmospheres. 
The only real practical advance made in this matter is M. 
Mékarski’s compressed air engine for tramways. In this 
engine the air is made to pass through a small boiler, con- 
taining water at a temperature of on 120 deg. Cent.— 
248 deg. Fah.—before entering the cylinder of the engine. 
It must be observed that in order to reduce the size of the 


reservoirs, which are carried on the locomotive, the air 
inside them must be very highly compressed, and that in 
going from the reservoir into the cylinder it passes through 
a reducing valve, or expander, which keeps the pressure of 
admission at a definite figure, so that the locomotive can 
continue working so long as the supply of air contained in 
the reservoir has not come down to this limiting pressure. 
The air does not pass the expander until after it ow gone 


through the boiler already mentioned. Therefore, if the | 


temperature which it assumes in the boiler is 100 deg. 
Cent.—212 deg. Fah.—and if the limiting pressure is 
five atmospheres, the gas which enters the engine will 


be a mixture of air and water-vapour at 100 deg. Cent.; | 


and of its total pressure the vapour of water will contribute 
one atmosphere, and the air four atmospheres. Thus this 


contrivance, by a small expenditure of fuel, enables the | 


air to act expansively without injurious cooling, and even 
reduces the consumption of compressed air to an extent 
which compensates for part of the loss of power arising 
from the preliminary expansion which the air experiences 
before its admission into the engine. This scheme was then 
mathematically investigated by the author. Next M. Achard 
dealt with the transmission of power by water pressure. 
Of ‘machines worked by water pressure, the author 
referred only to two, which appear to him in every respect 
the most practical and advantageous. One is the well- 
known piston machine of M. Albert Schmid, - engineer, 
Zurich. The cylinder is oscillating, and the distribution 
is effected, without an excentric, by the relative motion of 
two curved surfaces fitted one against the other, and 
having the axis of oscillation for a common axis. The 
convex surface, which is movable and forms part of the 
cylinder, serves as a port-face, and has two ports in it com- 
municating with the two ends of the cylinder. The 
concave surface, which is fixed and plays the part of a 
slide valve, contains three openings, the two outer ones 
serving to admit the pressure water, and the middle one 
to discharge the water after it has exerted its pressure. 
The piston has no packing; its surface of contact has two 
cireumferential grooves, which produce a sort of water 
packing acting by adhesion. A small air chamber is con- 
nected with the inlet pipe, and serves to deaden the 
shocks. This engine is often made with two cylinders, 
having their cranks at right angles. Its efficiency is equal 
to from 37 to 83 per cent. The other engine, which is 
much less used, is a turbine on Girard’s system, with a 
horizontal axis and partial admission, exactly resembling 
in miniature those which work in the hydraulic factory of 
St. Maur, near Paris. The water is introduced by means 
of a distributor, which is fitted in the interior of the 


turbine chamber, and occupies a certain portion of its | 
circumference. This turbine has a lower efficiency than | 
Schmid’s machine, and is less suitable for high pressures ; | 


but it possesses this advantage over it—that by regulating 
the amount of opening of the distributor, and consequently 


the quantity of water admitted, the force can be altered | 


without altering the velocity of rotation. Its efficiency 


varies between 35 and 68 per cent. The transmission | 


of power by electricity was considered last of all. 
The author stated nothing new on this subject. He 


gave a table by Mr. Hagenbach, which promised to be | 


useful, but he added that the ‘brake measurements 
obtained were inaccurate, consequently the table is of little 
value. He concluded his paper with a retrospective glance 
at the four methods of transmission of power which had 
been examined. It would appear that transmission by 
ropes forms a class by itself, whilst the three other methods 
combine into a natural group, because they possess a 
character in common of the greatest importance. It may 
be said that all three involve a temporary transformation 
of the mechanical power to be utilised into potential 
energy. Also in ezch of these methods the efficiency of 
transmission is the product of three factors or partial 
efficiencies which correspond exactly, namely, (1) The 


efficiency of the instrument which converts the actual | 


energy of the prime mover into potential energy ; (2) 
The efficiency of the instrument which reconverts this 
potential energy into actual energy, that is into motion, 
and delivers it up in this shape for the actual operations 
which accomplish industrial work ; (3) The efficiency of 
the intermediate agency which serves for the conveyance 
of potential energy from the first instrument to the 
second. This last factor for transmission by electricity is 
the exact, correlative of the efficiency of the pipe in the 
case of compressed air, or of water pressure. It is as 
useful in the case of electric transmission, as of any other 
method, to be able, in studying the system, to estimate 
beforehand what results it is able to furnish ; and for this 
purpose it is necessary to calculate exactly the factors 
which compose the efficiency. In order to obtain this 
desirable knowledge, the author considers that the three 
following points should form the aim of experimentalists : 
(1) The determination of the efficiency K of the principal 
kinds of magneto-electric, or dynamo-electric, machines 
working as generators. (2) The determination of the effi- 
ciency K, of the same machines working as motors. (3) 
The determination of the law according to which the 
magnetism of the cores of these machines varies with the 
intensity of the current. The author added that he would 
gladly have concluded this paper with a comparison of the 
efficiencies of the four systems which have been examined, 
or, What amounts to the same thing, with a comparison of 
the losses of power which they occasion. Unfortunately 
such a comparison has never been made experimentally, 
because hitherto the opportunity of doing it in a demon- 
strative manner has been wanting; for the transmission of 
power to a distance belongs rather to the future than to 
the present time. The author believes that transmission 
by ropes furnishes the highest proportion of useful work ; 
but that as regards a wide distribution of the transmitted 
power the other two methods, by air and water, might 
merit a preference. 


The discussion which followed, the author being 
absent, was opened by Mr. J. N. Shoolbred, who gave 
facts and set forth certain experiments on the efficiency 
of electric generators, quoted in the paper, in a form more 


| 


t they 
confirmed the previous experiments of Dr. Hopkinson and 
others as to the very high efficiency of such generators, 

| but this of course proved nothing as to the efficiency of 

| transmission by electricity, where the electricity, after 
being generated, had to be reconverted into power at the 
other end. In this reconversion Dr. Siemens’ experiments 

; showed a loss of about 50 per cent. Recent experiments 

of his own, however, led to the hope that this loss might 

| be largely reduced by adopting proper precautions betwee 
| the two machines, the generator and the motor, Anyhow, 
|there were many cases where efficiency was of the 
first importance, «.g., Where natural sources were utilised, 
or a large central steam engine could be drawn upon, 

&e., and here the greater compactness and economy of the 

electric transmission would give it important advantages. 

| Mr. Alexander Siemens followed in the same strain, and 
| thought far too much was made of the question of eftli- 


| ciency, which was often of little importance. He instanced 
Sir William Armstrong’s arrangement at Rothbury, lately 
described by him in these columns, and that of Dr. 
Siemens at Tunbridge ; and looked forward to the time 
when large steam engines would be established at central 
| ositions in towns, Whence the power would be distributed 
I by electricity as required. He held that a few experi- 
| ments were necessary to settle the arrangements of such 
| transmissions, because the conditions might always be pre- 
| served constant, by arranging the proper resistance in the 
| leading wire ; and considered that prejudice was now the only 
| thing that hampered the transmission of power by electric 
means. 

| Mr. Fernie recalled the attention of the meeting from 
| electricity, and gave some examples of the extensive use of 
transmitted water-power in Switzerland. He mentioned 
| that in Geneva the men who cut firewood for house use 
[ed small machines, which they worked by attaching 
| them to high-pressure mains laid along the streets. M. 
| Schénheyder then drew attention to a statement in the 
| paper with regard to the wide belts used in America—viz., 
} that at high speeds a partial vacuum is formed between 
| the belt and the pulley, which gives an adhesion more like 
| that of an ordinary leather sucker, and greatly increases 
the tension which the belt will bear without slipping. M. 
| Schénheyder altogether disbelieved in the existence of 
this action—and probably with justice—though it has 
undoubtedly been claimed in the case of American belts. 
| He discussed the reason why the iron ropes used in 
| transmission wore so rapidly, lasting, eg., at Sehaft- 
| hausen only twelve months; and suygested that they 
{must either be drawn too tight, or given too high 
a working strain. He also spoke of the great friction 
of water in pipes under heavy pressure, examples of which 
were given in the paper; and suggested that further 
experiments were desirable on this subject. Mr. W. E. 
Rich took up a point neglected in the paper, viz, the 
proper pressure to be used in transmission by compressed 
jair. This, he held, should be as low as was convenient, say, 
30 Ib. per square inch, for dry air compressors. Air coni- 
pression he considered was better suited to intermittent 
than constant transmission. In the latter case the freezing 
at the exhaust ports was a great inconvenience, but this 
might be remedied by placing a small fire near them, or 
otherwise. With regard to water engines, the greatest 
inconvenience was the slide valve, which always gave 
trouble, and should be done away with if possible, a result 
already attained in Mr. H. Davey’s water engines, 
described by him to the Institution in 1880, The hour 
being iate the meeting was then adjourned. 


| 


On Friday afternoon, Mr. Cowper in the chair, the first 
paper read was by Mr. T. B. Lightfoot, of Dartford, 


On For Propuctnec Arr. 


| This was an excellent paper, quite scientific in its cha- 
racter, and calculated toattract much attention,as Mr. Light- 
foot’s firm—Messrs, John Hall and Co., Dartford—is now 
largely engaged in the manufacture of cold air machinery 
to be used for the importation of fresh meat from Australia, 
One of the machines described by Mr. Lightfoot we illus- 
trated on pages 248 and 249 of our last volume. An im- 
proved machine we illustrate herewith. Mr. Lightfoot 
prepared a great number of wall diagrams to render 
the construction of the machines he described clear, 
He began by pointing out that air is rapidly com- 
pressed under a piston, without either loss or gain 
of heat from without, it is raised in temperature, 
mechanical work expended on the piston being transferred 
to the air in the form of heat. If this compressed and 
heated air, at that pressure and temperature, be then 
introduced below another piston, and expanded without 
loss or gain of heat from without down to its original pres- 
sure, it will also resume its original temperature, and will 
have given back, while expanding, useful work precisely 
equal in amount to that absorbed during compression. _ If, 
however, after compression, the air is first cooled, by allow- 
ing some of its sensible heat to be absorbed by some cooler 
substance, and then expanded under a piston to atmo- 
spheric pressure, a less amount of useful work will be given 
back than in the first case, and the air, after expansion, 
will be found to occupy less than its original volume, and 
to be colder than its original temperature by a difference 
which is greater or less according as the quantity of heat 
taken away before expansion is large or small. The opera- 
tion just described forms the basis upon which the cold air 
machines treated of in the paper are constructed, and 
the author proceeded to illustrate the proposition graphi- 
cally. So much has recently appeared in our own pages on 
the subject, that we need not follow Mr. Lightfoot closely. 
The diagrams annexed are reduced from those pre- 
pared by Mr. Lightfoot to illustrate the theory of his 
machines, and to a large extent they explain themselves, 

Fig. 1 illustrates the theory of cold air machines 
graphically. AB represents a volume of atmospheric air 
—considered for the sake of convenience, as a perfect 
gas—at a temperature of 52 deg. Fah. This air is rapidly 
compressed under a piston to the volume CD, The pres- 
sure A C, above the atmospheric pressure, is then, in the 
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working strain which the material of the rope is suited to 
bear in practice. Itis evident that, in transmitting a given 
amount of power, the driving tension, and consequently 
the section of the rope, may be diminished by increasing 
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present example, 50 Ib. per square inch, and the tempera- 
ture 321 deg. Fah., giving a rise of 269 deg. Fah, Now 
suppose that, ins of immediately expanding the volume 
C Dof hot compressed air back to atmospheric pressure, we 
first abstract a portion of its sensible heat, and so reduce 
its temperature to 52 deg. Fah., it will be found that its 
volume will also be reduced to C F, where C F bears the 
same ratio to C D as the new absolute temperature bears 
to the. old, or CF : CD :: 513 : 782. On now expanding 
the volume CF to its original atmospheric pressure, the 
piston will only be pushed out to the position E, and the 
final temperature of the air will be 125 deg. below zero 
Fah. The efficiency of the operation is represented by 

Volume swept through by expansion piston 

Volume swept through by compression piston ’ 


and the area B D F E gives the theoretic mechanical force 
required for driving the machine. Fig, 2 gives in thick 
black the adiabatic and in dotted the isothermal curve 
of compression of a perfect gas, from 14°7 Ib. and 52 deg. to 
65 lb. per inch. In Fig. 3 the adiabatic and isothermal lines 
are shown in thick black and dotted lines, The volumeC D is 
as in Fig. 2 corrected ; the intermediate lines show what is 
got in practice. In Fig. A the dotted line shows force of 
ueous vapour at temperatures from 0 deg. to 100 deg. Fah. 
The black line shows the weight of aqueous vapour in one 
pound of saturated mixture of air and vapour at ordinary 
atmospheric pressure, and at temperatures from 0 deg. to 
100 deg. Fah. Figs. 4 and 5 are diagrams from the compres- 
sion and expansion cylinders of the first machine made by 
the firm, Fig. 6 is a diagram giving a comparison of the two 
systems for depositing moisture ; one by extra cooling of the 
wet compressed air by means of the cold expanded air acting 
through metallic pipes, and the other by utilising the ex- 
pansive action of the air itself, on the author’s plan. Here 
CD represents the volume of the air at 95 deg. Fah. and 65 Ib. 
per square inch absolute pressure, as it leaves the first cooler ; 
CE1s the volume when it has been cooled at constant pressure 
to 42 deg. Fah., by the external application of the cold air, 
during which process heat is given off sufficient to raise 
the temperature of an equal weight of the dry cold air by 
84 deg. Fah.; E F is the adiabatic curve of expansion, and 
E G the actual curve, allowing for the effect of the moisture 
still remaining in the air at 42 ie Fah. The final tempera- 
tures for these curves are 127 deg. and 120 deg. below zero 
Fah. respectively. On the other system D J is the 
curve of expansion down to a temperature of 35 deg. Fah.; 
the pressure is then reduced to 35lb. per square inch 
absolute, and the moisture deposited is the same as in 
the first case, after =— at constant pressure to 
42 deg. Fah. The conden vapour having been ab- 
stracted, and the dried air admitted to the second expansion 
cylinder, J K is the curve of expansion to atmospheric 
pressure, while D B is the line of adiabatic expansion from 
the point D. The final temperatures are 68 deg. below 
zero Fah. for J K, and 96deg. below zero Fah. for DB, 
Figs. 7, 8, 9 show the first expansion in the new machine, 
and the final expansion under the piston, the horse-powers 
being calculated at 60 revolutions per minute. The 
diameters of the compression and expansion pistons 
are 27in. and 20in. respectively, the stroke in each 
case being 18in. Fig. 10 is a di of crank strains. 
An important fact to be noted, is that air at constant 
pressure, having free access to water, will hold a different 
uantity of water in solution as vapour or steam, at each 
different temperature; or conversely, the temperature of 
the “dew point” for any body of air varies with each 
quantity of water held in solution by it. The hotter the 
air, the more water can it hold without depositing. Thus 
if air is highly heated by compression, and water is then 
admitted to it, in the form of spray or injection, it wiil 
take up much more water before ming saturated than 
it could have held before it was thus heated. Again, if 
air under compression and saturated with vapour is allowed 
to expand, a large quantity of such vapour will condense 
and freeze into snow, thereby giving up a large quantity 
of heat to the air, which air is in consequence cand less 
than it would have been, had it been dry air to start with. 
This freezing is also a serious practical evil, from the 
deposition of ice about the valves and in the air passages, 
which necessitates frequent stoppages even insmall machines, 
Various means have been devised for ridding the air more 
or less completely of its contained moisture, by employing 
some chemical material, such as chloride of calcium or 
sulphuric acid, which is a powerful absorbent of water. 
But in the author's opinion the use of such chemicals as 
are known to him is inadmissible, except perhaps for 
small machines, or for those working under special con- 
ditions, because of the trouble which would experi- 
enced in changing the material, and evaporating off the 
water it has pam ah so as to render it again fit for use. 
Mr. Lightfoot next proceeded to explain the nature of the 
isothermal and adiabatic curves, and he compared the 
theoretical curve with actual curves obtained in practice 
from machines made by his firm. In one case the initial 
temperature of the air entering the cylinder was 52 deg. 
Fah.; and it contained, as ascertained with a hygrometer, 
0007 Ib. of aqueous vapour to the pound of mixture, this 
being about 88 per cent. of saturation for the observed 
temperature. By calculation from the volume, the tem- 
rature at the end of the stroke was 267 deg. Fah., whereas 

if the compression had been adiabatically, it 
would have been 321 deg. Fah. The air thus compressed 
is delivered to the cooling apparatus, consisting of an 
arrangement of small brass tubes, having cold water flow- 
ing through them. The air is thus reduced in temperature 
to within from 5 deg. to 10 deg. of the initial temperature 
of the cooling water, and with this abstraction of heat, its 
capacity to retain vapour being lessened, a portion of the 
moisture it contains is condensed, and may be collected 
and run off if suitable means be provided. In practice, 
with the machinery under the conditions mentioned above, 
the air, if cooled to 70 deg. Fah., may be made to part with 
about one-half of its contained moisture at this 
stage. Mr. Lightfoot then noticed shortly some of the 
machines devised for poe cold air 
Kirk’s machine consists in principle of a single cylinder in 


which air is compressed at one end and expanded at the 
other. The heat caused by compression is partially carried 
off through the cylinder cover, which is water-jacketted, 
and the cold from expansion is used to abstract heat from 
a current of brine or other medium, circulating over the 
cover at the expansion end. Between the two ends is a 
regenerator, formed of several thicknesses of wire gauze. 
faa this both the hot compressed air and the cold 
expanded air pass, on their way from one end of the 
cylinder to the other ; so that there is a continual alter- 
nate compression and expansion of the air, and a continual 
heating and cooling of the regenerator. The Giffard cold 
air machine consists of one single-acting water-jacketted 
compression cylinder, and one single-acting expansion 
cylinder, both worked from cranks on an overhead shaft. 
The compressed air is led from the cylinder into the cooler, 
which is merely a cluster of small tubes placed vertically 
ina case, The cooling water passes upwards outside the 
tubes, and thence goes to the compression cylinder jacket ; 
the air is admitted into a casing below the ends of the 
tubes, passes up through them, and is taken off from the 
top to a wrought iron reservoir. A pipe from this reser- 
voir supplies the air to the expansion cylinder; the 
admission and exhaust being controlled by two inde- 
esi steel mitre valves in the cylinder bottom, worked 
y cams from the shaft. In this machine no attempt is 
made at drying the air; all the moisture taken into the 
compression cylinder is discharged in the form of snow 
from the expansion cylinder, with the exception of the 
portion deposited in the cooler owing to the partial cooling 
of the compressed air. Windhausen’s machine expands 
air from its ordinary atmospheric pressure under a piston ; 
the cooled and expanded air being discharged much below 
the atmospheric pressure, either through tubes surrounded 
externally by brine, or into a hermetically sealed chamber, 
where the objects to be frozen are placed. After this 
process the air is again compressed to atmospheric pressure, 
cooled, and re-expanded. The disadvantages of this 
machine are the large size of the cylinders, &c., necessitated 
by the very low pressure employed, and the fact of its 
entirely rare Src! its action on the production of a 
partial vacuum. e Bell-Coleman refrigerator consists of 
an ordinary machine for producing cold air by compression, 
cooling, and expansion, combined with an apparatus for 
depositing a portion of the moisture before the air is 
admitted to the expansion cylinder. In this system the 
air is partially cooled during compression by the actual 
injection of cooling water into the compressor, and by 
causing the current of compressed air flowing from the 
pumps to come in contact with a spray of water. From 
the pumps the mixed air and water is led by pipes into a 
chamber or chambers with perforated diaphragms, which 
catch a portion of the suspended moisture. The air, still 
in its compressed state, and cooled to within 5 or 10 degrees 
of the initial temperature of the cooling water, is then led 
to the expansion cylinder through a range of pipes, or other 
— with extended metallic surfaces, cooled exter- 
y to a lower temperature than that of the cooling water ; 
so as to induce a further reduction in temperature and 
consequent deposition of moisture. This extra cooling of 
the compressed air is effected either by allowing the cold 
expanded air, before it reaches the chamber to be 
to come contact range of pipes, 
or by exposing these pi to the spent air in 
considerable length the objections to which the machine was 
open. Itshould, hewever, bestated that he very frankly added 
that these machines have been successfully worked in cases 
where a large amount of cooling water of low temperature 
is available, as, for instance, on board an ordinary Atlantic 
steamer. There is no doubt that moderately dry air would 
be obtained wherever a sufficient supply of water at 46 deg. 
or 50 deg. Fah. can be had. Sturgeon’s refrigerator is a 
horizontal machine with some novel arrangements as 
regards — construction of its air-valves and pistons. The 
compressed air is first cooled tially b ing passed 
h tubes surrounded by then 
through charcoal or some other absorbent of mois- 
ture, before being admitted to the expansion cylinder. If 
the charcoal or other material is properly changed and 
renewed when ne , this may form a dry air process ; 
but, as already stated, the introduction of a chemical drier 
is in the author’s opinion undesirable, except under special 
conditions. Messrs. Hick, Hargraves, and Co., of Bolton, 
manufacture cold air machines of horizontal form, in which 
the Corliss cut-off gear is applied to the admission valves 
of the expansion cylinder. The air is compressed in a 
double-acting cylinder, into which cooling water is injected 
at each stroke ; it then oo through a series of receivers, 
in which the water mechanically carried over is deposited, 
and is finally admitted to the expansion cylinder, and 
expanded to atmospheric pressure. So far as the author 
knows, no attempt is made at drying the air, which passes 
to the expansion cylinder fully saturated for its temperature 
and pressure ; but a large snow-box, consisting of a series of 
bafiles, abstracts the bulk of the snow from the cooled air, 
after expansion and before its introduction to the chamber. 
In amachine of this description which the author has seen, 
the snow had to be cleared outfrom the exhaust valves every 
few hours. The author then proceeded todescribe the cold-air 
machines manufactured by his firm, which have already 
been illustrated in our columns, as stated above. Neither 
of the machines so described were intended to produce dry 
air, and it is now necessary to explain the dry air process 
devised by the author. This process depends for its action 
on the varying vapour capacity of air at different tempera- 
tures; but ins of the transfer of heat being accom- 
lished by contact with cold metallic surfaces, involving 
paratus and difficulties from the formation of ice, 
ected by the act of expansion itself. The partially- 
cooled compressed air, which, when the machine is taking 
its supply irect from the atmosphere, will always be fully 
saturated with vapour for its temperature and pressure, is 
introduced into a small primary expansion cylinder, and 
there expanded under a piston to such pressure as gives a 
final temperature of about 35 deg. Fah. The result is the 
condensation of almost the whole of the contained vapour, 
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which is discharged, in the form of mist, with the air, into 
an apparatus having surfaces so arranged that the mist is 
deposited on them as water, falls to the bottom, and is 
drained off. The dried air, still at a high pressure, is then 
admitted to the second expansion cylinder, expanded down 
to atmospheric pressure, and discharged cold and free from 
moisture. As an illustration, assume that compressed air 
at 95deg. Fah., and 65 lb. per square inch absolute pres- 
sure, fully saturated with vapour, is introduced to the 
primary expansion cylinder. Each pound of air will then 
contain 0°008lb. of vapour. To bring this mixture of 
air and vapour to a temperature of 35deg. Fah. will 
require a ratio of expansion of about 1°75, the pressure 
being reduced thereby to about 35 lb. per square inch 
absolute. The 0°008]b. of vapour per lb. of air will now 
be reduced to 0°00161b., owing to the lessened vapour 
capacity, or lower dew point, of the air; the difference, or 
0:0064 Ib., being condensed into water, and collected in a 
suitable receiver. On admitting the dried air to the 
second expansion cylinder, it will expand to atmospheric 
pressure in almost exactly an adiabatic curve; and the 
pound of cooled air, as it is delivered from this second 
cylinder, will only contain about 0001 lb. vapour 
in suspension. The difference between this amount 
and the 0°0016 lb. admitted from the water collector, 
is discharged as snow, and caught in a snow-box. 
Both these amounts together are, however, so small that 
the air is practically dry; in fact, on exhausting the 
cooled air, with this moisture and snow in it, direct from 
the machine into an atmosphere at 50 deg. Fah., only the 
slightest trace of mist is visible. A horizontal dry cold 
air machine for marine purposes, one of several now being 
constructed, is shown in the accompanying engraving. It 
is intended to supply 5000 cubic feet of cold air per hour. 
It has a double-acting compression cylinder, with gun- 
metal liner forming the water-jacket, this material being 
employed in preference to cast iron on account of its 
greater conductivity. This cylinder discharges the air, 
compressed to about 65 Ib. per square inch absolute, into 
the series of coolers, made on the same tubular principle 
as those already described, whence it passes to the expan- 
sion cylinder with trunk piston. Each end of this cylinder 
is fitted with distinct adjustable cut-off valves, The 
bafiles of the depositor consist of a number of grids, placed 
at an angle ; an idea for which the author is indebted to 
Mr. E. A. Cowper. <A jacketted steam cylinder with 
adjustable cut-off, supplies the necessary driving power. 
The disposition of the cylinders in this machine was 
arrived at and decided upon after very careful considera- 
tion of the turning moments about the shaft centre, a 
number of different combinations being taken. For larger 
machines the arrangement of cylinders would be somewhat 
modified, deperding upon the number of each kind 
employed, and also upon whether the engine was Sonase 
or compound. The author concluded by dealing with the 
applications of cold-air machines. 

he discussion which followed was very brief, and of 
small interest. Although Mr. Lightfoot had freely enough 
criticised the designs of other inventors, no one defended 
them or objected to Mr. Lightfoot’s statements. Mr. 
Schonheyder said that it was an unfortunate thing that 
Mr. Lightfoot had used the words “rapidly compressed,” 
because it might mislead. Whether air was compressed 
slowly or pias <8 the rise in vege was the same. 
He supposed that what Mr. Lightfoot meant to convey 
was that the compression should be done so quickly that 
heat could not get time to escape from the cylinder. He 
then went on to say that he had carried out several experi- 
ments with Giffard’s cold air machine which gave very 
fair results, the air being cooled by spray, snow was 
separated with a loss of efficiency, the water giving up 
its latent heat and keeping the air warm. The tempera- 
ture of the air as it left the compression cylinder was 
131 deg., while the temperature leaving the expansion 
cylinder was 8 deg. There was a tremendous waste of 
power in working the plunger through the ring of special 

king designed by M. Giffard; rather more than one- 

If the power required to compress the air was given 
back in the expansion cylinder. The machine was not 
economical, inasmuch as 9 or 10 tons of ice may be made 
on other systems pe ton of coal. He thought that the whole 
of the heat given out in the compression cylinder should 
reappear in the water. 5 

Mr. Gorman said thathe had had twenty-two years’ experi- 
ence in ice-making, and that he was certain the reports con- 
cerning acertain ice machine at Hongkong must hyve 
With an ether machine from four to six tons of ice could 
be made per ton of coal, but with Kirk’s machine not more 
than one ton of ice to half a ton of coal. The Hongkong 
machine had been superseded for this reason by an ether 
machine. 

Mr. Crampton pointed out that all these statements con- 
cerning the relative quantity of fuel burned and ice pro- 
duced were worthless and misleading unless the character 
of the engine employed was also stated. The amount of 
power required ought to be taken as a standard, not the 
coal burned. 

Mr. Joy warn e meeting against comparing cold-air 
ice-making which were totally 
different things. Mr. MacFarlane Gray then dealt at 
some length with the theory of the compression of air, and 
regretted that the author had not put the line of no pres- 
sure as well as the atmospheric line on his diagrams ; and 
he then explained how it was possible Eso to cal- 
culate the precise dew-point under all circumstances. 


Mr. Price Williams said that it was impossible to over- . 


estimate the importance of any combination of mechanism 
which would facilitate the importation of food, and he 
read a short extract from a letter which he had received 
from Sir William Armstrong bearing on this point, in 


which Sir William stated that it would be a fearful om 
if anything happened to prevent the importation of f 
As regarded economy, he thought that a small matter as 
compared with efficiency. Coal was of no importance as 
compared with meat. 

In replying, Mr. Lightfoot said that he did not believe 
that speed anything to do with the temperature of 
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compressed air, and he had used the word “rapidly” to 
imply that the compression would take place adiabatically 
in a conducting cylinder, which would not be the case if 
the compression was slowly effected. As to economy of 
fuel, that was a — for the purchaser. If they were 
wanted, he would supply compound engines of the test 
economy to drive the cold air machines. He wou ae jt 
the zero line added to the diagrams before they appeared in 
the “Transactions.” 

say next paper read was by Mr. J. D. Brunton and Mr. 

er 


Os Strong Dresstne MacHinery. 

The authors said that it had been for some time their desire 
to introduce to the notice of the members of that Institution 
their machines for dressing and turning stone ; but they 
had ‘delayed doing so until now, because they wished first 
to perfect the details ; and especially to be able to say that 
they had practically mastered granite, that most difficult 
of stones to deal with. The machines now to be described 
had undergone the test of practical working, and had been 
pronounced to be good, serviceable, labour-saving machines 

y persons who have used them for some time past, and 
are using them still. Much ingenuity had been put forth, 
and numerous attempts been made to shape or dress stone 
by mechanical means, but no attempt would be made to 
describe the various machines that have been devised. Suf- 
fice it to say that,saws being excepted, they for the most part 
aim to do the work by means of chisels of some form or 
other, applied either to chip or scrape away the irregu- 
larities of the stone. It is at this point that the authors’ 
machines diverge from the beaten path, and take hold of a 
new principle of action ; the action, namely, of circular 
rotating cutters, operating by rolling to chip off from the 
stone the inequalities of its surface. This constitutes the 
elementary principle, and may be stated as a rolling pres- 
sure brought to bear at the base of a certain projecting 
portion of stone, with the intent to force it off. The great 
power of such a pressure to effect the desired object is due 
to the fact that its incidence at any given moment—or 
what may be called the tread of the cutter—extends over 
a very , and that upon this small space the whole 
force in exercise is concentrated. It remained to contrive 
such a mechanical arrangement as shall successfully apply 
this principle. We have in stone a material composed for 
the most of particles hard enough to cut and wear 
away the hardest steel, but held nee by a cohesion 
relatively far feebler than that which holds together the 
molecules of steel or chilled cast iron. Hence it will be 
evident that in attacking such a substance by a metal tool, 
it is of the first importance that attrition be avoided. If 
this enters in any considerable measure into the conditions 
of the contest, the metal will be worsted ; but if it be a 
question of simple pressure, the stone will inevitably be 
overcome. The first application of the principle was to the 
turning of stone, especially granite. The simplicity of 
this application was due to the circumstance that the con- 
stantly revolving stone presented a continuous surface for 
attack, and the contact of the edge of the cutter with the 
surface was therefore unbroken. The cutter once set in 
motion by contact with the stone continued rolling, and 
being placed at an angle of about 25 deg. to the axis of the 
stone chipped the surface away incessantly ina oe line, 
as the slide 1 rest and tool holder moved along the bed of 
the lathe. Nothing more was needed. The concurrent 
revolutions of the stone and the cutter reduced attrition to 
a minimum, and considerable speed of surface rotation was 
attainable. With two cutters, one on each side of the 
column, an inch and a-half or more would be taken off at 
one time. In fact, the work of a fortnight was brought 
within the compass of a day, and the character of the work 
produced was in every respect superior. But when the 
authors came to deal with plain surfaces many difficulties 
presented themselves. To accomplish a useful quantity of 
work speed was required, but to bring cutters into rapid 
rotation by a contact with the stone which was made and 
broken at every moment, involved much attrition and 
consequent wear. Although it may seem, as it does now 
to the authors themselves, a very simple remedy for this 
difficulty, to drive the cutters, in other words, to give them 
a mechanical absolute rotation, such that their edges 
should roll on the stone ; yet this simple remedy was not 
thought of till several years had been spent in efforts to 
dress plane surfaces by simple contact. The machine, as 
represented 


slowly-attained perception of what, in the shape of 
mechanical arrangement, the nature of the case demanded. 
The diagram represents in section the chuck, or cutter 
carrier, and exhibits the way in which the cutters are 
given a determinate rotation on their own axis, at the same 
time that they are carried round in a circle by the revolu- 
tion of their carrier ; their outer ed; thus describing a 
circular path, which may be called the track. The chuck 
A is a cast iron circular box, bolted to the flange F of the 
shaft C on which it revolves. Into it are fitted the cutter 
spindles 4, in number three, six, nine, or twelve, accord- 
ing to the size of the chuck. The cutters g are fixed 
on their spindles by split nuts; a part of each of these 
nuts is a cone, which enters into the conical hole in the 


centre of the cutter. When screwed up the nut contracts 
and grips the thread of the spindle, so that nut, cutter, and 
pared chortle as one piece. On each spindle is keyed a 
bevel pinion e, and all the pinions contained in the chuck 
gear into, and are driven by, the central bevel wheel }; 
this is keyed on the central shaft 4, which passes through 
the centre of the shaft, and receives its motion by means of a 
pulley 7. The rates of cutter rotation and of chuck rotation 
aresoadjusted relatively one to the other that the cutteredge 
shall exactly roll in the track. For instance, in the case of 
a chuck having a track of 2ft. diameter and cutters of 8in. 
diameter, for every revolution of the chuck the cutters will 
make three revolutions. The ordinary speed of a chuck 
is 300 to 350 revolutions per minute, the cutters them- 
selves making 900 to 1050 revolutions in the same time. 
With regard to the material of the cutters, it has been 
found that for all kinds of sandstones, grit stones, and free 
stones, as well as for the magnesian limestones and oolites, 
chilled cast iron cutters answer perfectly. A cutter will 
usually last for twenty such grindin; fore it is worn 
out. Its first cost is three shillings. For hard limestones, 
steel cutters are necessary on account of the resistance 

resented by these stones ; but the wear is quite insigni- 
Fieant, A set of cutters will last several days without 
changing. For granite also steel cutters are required. In 
the lathe a cutter will run for about ven hours without 
sharpening, dressing once over 250 square feet of granite. 
In dressing plain surfaces the wear, in the case of nite, 
is greater than in turning, but still moderate. e con- 
struction of the machine was fully illustrated by diagrams, 

No discussion, properly so called, followed; but Mr. 
Trier carried on a conversation with Mr. Cowper, and 
explained certain matters more fully than the ger had 
done. Mr. Crampton asked for information on the relative 
cost of the machine work and hand labour, and was told 
that machine work was 2d. per square foot, against 6d. for 
hand labour; working on grit stone or granite the saving 
was much greater. In reply to Mr. Price Williams, it was 
stated that a machine was at work in Paris, and that 
nothing but plane surfaces could be machined. 

Mr. Brunton said that all the large firms now making 
granite columns used lathes and his cutters. The great 
secret of success was to make the machinery very massive, 
not for strength, but to obviate tremour or jar. . In Paris 
a machine was employed in dressing the large edge rollers 
used in chocolate factories. His machine would beautifully 
dress a 5ft. stone in thirty-five minutes, while it took a 
man five days to do the same work, or even more. Mr. 
Powis Bale wanted to know if a different cutting 
angle and speed was used with different stones, but Mr. 
Brunton said that this was not required ; 45 deg. was a 
good working angle for all kinds of stone. As to pat 
the faster the better ; 400 revolutions per minute of the 
chuck he found the best, taking all things into con- 
sideration. In reply to Mr. Cole, he said that the machine 
would dress burr stone perfectly, but the great difficulty was 
that the blocks as they came from the quarry were so small 
that it was almost impossible to fix them in the machine. 
When the fixing could be done the machine would take 
off half an inch at one cut. The next paper read was 
by Mr. Henry Chapman, 


On THE Farquuar Fitterine APPARATUS, 


The paper opened with the statement that sewage 
cannot be satisfactorily got rid of because of the difficulty 
of filtering such enormous volumes of water, and then 
went on to explain why mechanical filtering had failed. 
The principle of the Farquhar filter is that of the con- 
tinuous removal of the solid or slimy matters as they 
become deposited on the surface of a filter-bed. The 
filter-bed—which is composed of sawdust, or sand, or 
powdered cinders, or other suitable granular material— 
is contained in the closed cylinder, and rests upon a coarse 
canvas or cloth, which is supported by a perforated plate 
resting on a strong grating. The liquid is forced into the 
filter, and passes fae 5 a hollow screw spindle direct to 
the underside of a cutter-plate, where it is distributed 
uniformly through the channels on to the surface of the 
filter-bed. The filtered liquid through the filter- 
bed, leaving all its solid impurities on the surface of the 
bed, and finally issues from a pipe. During the process of 
filtration, the cutter-plate is made to revolve by means of 
a pulley and’ bevel gearing, and, when desired, is caused to 
descend at any speed required, irrespective of its speed of 
revolution, by means of a feed-motion. In some cases the 
solid matters held in suspension in the liquid to be filtered 
are of a chalky nature, a thin deposit of which forms of 
itself a good filtering medium. In these cases it is only 
n to revolve the cutter-plate continually over the 
surface of the filter-bed in the cylinder, and not to cause it 
to descend. The accumulating deposit will then be con- 
tinually scraped off, and fo up an inclined plane of the 
knife on to the top surface of the cutter-plate, the under 
surface of which will thus always be kept free, and the 
supply of liquid will be continually in direct contact with 
the surface of the filter-bed. In other cases the solid 
matters held in suspension in the liquid to be filtered are 
of a slimy nature, a thin deposit of which, if left on the 
surface of the filter-bed, would stop the filtration. In 
these cases it is necessary to cause the cutter to descend 
as well as to revolve, so that at each revolution of the 
cutter a very thin layer of the granular filter-bed will be 
cut up and scra off, together with the slimy —_ 
adhering to it, thus producing at each revolution of the 
cutter a clean filtering surface on the filter-bed, and prac- 
tically starting a new filter. When the cutter-plate has 
descended to within two or three inches from the bottom 
of the filter-bed, the descending motion of the cutter-plate 
stops automatically. The operation is then at an end, and 
the filter-bed, which at the commencement of the operation 
was underneath the cutter-plate, will now be at the top of 
the cutter-plate, and intimately mixed with the solid 
impurities which it has arrested. To remove the fouled 
filter-bed it is necessary first to unbolt the cover, and to 
raise it. Then, by means of reversing gear, the cutter- 
plate, which may have taken many hours, or several days, 
to descend to the bottom of the filter-bed, can be made to 


revolve in a contrary direction, when it will quickly ascend 
the full pitch of the screw at each revolution, and the 
fouled filter-bed will, in a few minutes only, be automati- 
cally discharged over the top of the cylinder. Both the 
cutter-plate and the cutter are then raised to a suitable 
height above the cylinder, so as to allow of the cylinder 
being cleansed, and a fresh filter-bed placed therein ready 
for another process. The whole of the above operation for 
a large machine should not exceed one hour, The en- 
graving below is a section of the filter. 

The paper went on to state that very satisfactory results 
had been obtained in Paris, especially at the sewage works 
where eaux-vannes were dealt with, MM. Duval and 
Durant-Claye stating that at the beginning of the operation 
the filtering bed was 25 centimetres deep, and the end only 
75 mm., or 3in., and the liquid still passed out clear. At 
sugar works M. Pellet pronounced the filtration to be as 
perfect as though effected through blotting paper. Saw- 
dust was the filtering material used. The author urged 
the value of the machine for waterworks, and pointed out 
that the average rate of filtration of our great water com- 

ies was at the rate of 2 gallons per square foot per hour, 


while the Farquhar machine could filter at the rate of 
2474 gallons per square foot per hour, or a | ea 1Oft. 


in diameter would filter 466,560 gallons per 


The discussion which followed was brief, and only 
important for the part Mr. Hawksley took in it. He said 
that the statements made were so remarkable that he 
would have to see the work done himself before he could 
believe it to be possible. M. Pellet must be mistaken. 
In preparing river water for town consumption it was 
imperatively necessary to filter it as slowly as possibly. 
The limit of speed was uare foot 
of surface of a bed of sand 2ft. or 2$ft. thick. e water 
would not be perfectly purified if it was passed any 

uicker. It was for a long time held that the process of 
filtration was purely mechanical in its nature, but it was 
now known that this was not the case. Mechanical action 
only removed the grosser impurities, and to render the 
water quite pure it must be kept a long time in contact 
with the sand. The facets of the sand appeared to exert 
a special power of attracting to themselves even the most 
minute impurities, but time was pte to enable the 
sand to get the all but chemically dissolved particles to 
itself, the principle of tive attraction coming into 
play. Again, it was not impossible that during the time 
spent in the filter bed the organic matters might be broken 
up and rendered harmless by oxidation. But in the 

uhar filter the process was so rapid that onl 

envchanieal work could be done on the fluid to be purified, 
and he could hold out little hope that the machine would 
ever do for waterworks. He had no doybt that for the 
detention of thick matter it would prove very effective but 
costly. For sugar clarifying it might do. In order to 
retard the rate of filtration in waterworks, a pipe was 80 
arranged in the filter bed that it was impossible there could 
be more than 2ft. of head to force the water through the 
bed. In the filter described the water would pass at 
twenty to fifty times the proper rate, and to believe that it 


would ever produce a potable water was a great mistake. 
After Mr. Hawksley sat down, a desultory conversation 
ensued, in which Mr. Crampton, Mr. Newman, the 


President, and Mr. Hawksley took part. It was pointed 
out that, in dealing with sewage, much expense would be 
incurred in pumping it up to get the head required to 
drive it through the filter. Mr. Newman wanted to know 
if it would answer abroad, in a place where the river was 
made muddy by periodical rains. Mr. Hawksley said he 
had no doubt that the filter might be used for such a 
urpose, but it would leave the water tinged with colour, 
but not necessarily unfit or unpleasant to drink. In reply 
to Mr. Cowper, Mr. Farquhar said that a somewhat simi 
machine to that described had been tried at Messrs, 
Barclay and Perkins’ Brewery, and had been removed. 
He then replied on the whole discussion, and pointed out 
that sawdust was quite different in its action from sand, 
and that even powdered glass would do better than sand. 
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The sawdust, under pressure, squeezed together, but sand 

would not. No doubt some of the statements made 

appeared incredible, but they were none the less true ; and 

ue aa on the accuracy of so careful a chemist as M. 
ellet. 

This terminated the proceedings, and after a vote of 
thanks to the members of the Institution of Civil Engineers 
for the use of their Hall, the meeting terminated. Several 
of the members dined together in the evening. 


THE BLACKHEATH SUBSIDENCES. 


Durive the night of Wednesday and the early morning 
of Thursday, April 11th and 12th, 1878, an extraordinary 
fall of rain visited the metropolis and its outskirts, causing 
an amount of distress from floods which appears scarcely 
ever to have been equalled in that part of the kingdom. 
The inundations were particularly severe in the valleys of 
the Ravensbourne and the Quaggy—a fact to which Sir 
Joseph Bazalgatte bore witness in a report which he made 
as the engineer of the Metropolitan Board of Works. On 
the morning of Thursday a singular phenomenon pre- 
sented itself on the broad open plateau of Blackheath. At 
a spot near the ride known as “Rotten Row,” the earth 
was found to have sunk in to a depth of, about 20ft., 
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leaving what was described at the time as “a dangerous 
hole eight or nine — in circumference.” The Metro- 
politan Board, who had jurisdiction over the Heath, first 
of all placed a fence round the mouth of the shaft, and 
ot filled it in. The fence was then removed, 
and there was apparently an end of the matter. But 
early in November last another hole of a similar character 
opened in the Heath at a spot considerably to the west- 
ward of the first subsidence, and on the 19th of that 
month a third aperture presented itself, not far from the 
first. Parties residing in the neighbourhood began to 
think that these earth-falls were looking serious, as it was 
impossible to say where they might ultimately show them- 
selves. There were traditions of strange subsidences in 
Kent at remote times, one of which, near Eltham or 
Mottingham, was said to have been big enough to swallow 
up three full grown elms. Granting that there was some 
exaggeration in such stories, it was thought there was at 
least some modicum of truth about them, and curiosity was 
aroused as to the probable cause of such a departure from 
the ordinary rules of terra firma. The Astronomer-Royal, 
who, from his watch-tower in Greenwich Park, was accus- 
tomed to keep an attentive eye on the stellar regions, began 
to think it was time to consider the state of the earth 
beneath his feet, and accordingly proposed to the Metro- 
politan Board that they should explore these strange sub- 
sidences, with a view to ascertain the cause. The a 
having already had trouble enough with the Treasury 


auditor, replied that they had no money to expend for any 
such purpose, but that if he liked to explore the cavities on 
his own account, he had full leave and licence to do so, so 
far as they were concerned, At this stage of the pro- 
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ceedings, a newly-formed society, designated the Lewisham 
and Blackheath Scientific Association, came to the rescue, 
and appointed a committee to see what could be done. At 
the instance of Sir George Airey, the Metropolitan Board 
transferred to this Association the permission which they 
had previously given to him alone, and the Association 
took the further step of obtaining the consent of the Earl 
of Dartmouth, as Lord of the or, to the carrying out 
of the exploration. 

The committee thus formed commenced operations a 
short time back, and through their courtesy, with that of 
the honorary secretaries, we are in a ition to lay 
before our readers the full particulars of what has already 
been done, together with information as to the proceedings 
which are now contemplated. We are thus enabled to 

ive a eh 1—showing the position of the earth- 
alls on the Heath, together with a section—Fig. 2—of one 
of the subsidences which has been explored, and a rough 
sketch—Fig. 3—of a third. In addition to these, Fig. 4, 
drawn by Mr. T. V. Holmes, F.G.S., shows a section 
across the Heath in a direction leading from the Royal 
Naval College at Greenwich, to the railway between Black- 
heath village and the tunnel. It will be seen that the area 
affected lies to the south of Greenwich Park. The aper- 
ture A is that which first appeared. It is situated about 
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250 yards from the nearest point of the Park wall, close 
alongside of which runs the Charlton-road. _ Its ta 
tion upon the Heath is very central, being about 
870 yards E.S.E. from the large gates leading out 
of the Park. The second aperture B is situated 
rather more than 600 yards distant from A, in a direc- 
tion S.W. by W., while the third, C, is only about 
110 yards from A, in a south-easterly direction. The 
subsidence A, being filled up, is not available for examina- 
tion ; but the committee have examined the fall C, with 
very interesting results. The subsidence was found to 
consist in the first pee of a shaft, almost circular in form, 
being 7ft. 8in. in the longest diameter, and 6ft. 9in. in the 
shortest. The sides went down vertically to a depth of 
18ft., and had all the appearance of a well, or artificial 
shaft. Atthe bottom was a heap of fallen earth, and when 
this was removed the sides were found to recede, the hole 
increasing in its diameter to about 14ft. Whether on a 
deeper descent the diameter would increase still further, is 
of course uncertain; but there seems very little doubt 
that some enlargement would display itself. Further pro- 


since been taken to raise a sum sufficient 
continue the exploration. A conference on the subject has 
taken place between the officers of the Association and 
the West Kent Natural History Society, and the general 
committee now includes Sir G. B. Airey, Astronomer- 
Royal; Dr. H. E. Armstrong, F.R.S., President of the 
Association for 1881; Admiral Hamilton, R.N.; Rev. 
Brooke Lambert, vicar of Greenwich ; Rev Thomas Wilt- 
shire, Professor Cotterill, Dr. Prior Purvis, Mr. J. K. 
Laughton, R.N., F.R S.; Mr, T. V. Holmes, F.G.S., Mr. 
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aa has been delayed through lack of funds, but steps | by 
ave i to 


J.C. Price, and Mr. E. W. Brabrook, F.S.A.; together with 
the honorary secretaries, Mr. Henry W. Jackson, F.R.A.S. i, 
and Mr. John Yeo, R.N., and several of the leading 
inhabitants of the neighbourhood. From among the 
na thus elected, an executive committee has been 
ormed, who are taking steps to carry out the exploration. 
The estimates for the proposed operations range between 
£100 to £150; but in order to provide a margin, it is 
proposed to raise a fund of £250. 

It will now be interesting to consider what is the pro- 
bable cause of the — phenomenon which the com- 
mittee are about more fully to investigate. Already the 
explorers are overwhelmed with theories—geological, 
archeological, engineering, and nondescript. A résumé of 
the whole would be amusing, but we must limit our atten- 
tion to those which possess a reasonable aspect. There are 
theories within the committee as well as theories from 
without. One of the former is from Admiral Hamilton, 
who refers to the fact that when the main drainage works 
were being executed, some very powerful springs were 
tapped in the Lower Woolwich-road, and he suggests that 
the escape of water which then took place may have 
depleted some natural reservoirs beneath the surface of the 
Heath, so as to leave a void into which the superincumbent 
strata have ultimately fallen. Whatever may be said as to 
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thesis, we think it must be 


the precise terms of this hypo 
allowed as highly probable that the underground waters 
are the cause, in some way, of the singular phenomenon 


for which an explanation is now sought. But 
when we remember that the first great subsidence 
was coincident with the extraordinary rainfall and 
flood of April, 1878, we are forced to the conclusion 
that an exhausted subterranean reservoir is not the exact 
cause of these strange subsidences. One member of the 
committee, an accomplished geologist, has ventured to 
conclude that the subsidence C is artificial. That its 
regularity of form suggests such a conclusion cannot be 
denied ; but there is a striking and unmistakeable fact 
which is in a measure adverse to the theory. We 
have stated that at the foot of the shaft in subsidence C 
there was a heap of fallen earth. With excellent judgment 
Mr. H. W. J had this material carefully removed, 
layer after layer, in order that it might be compared with 
the ing as seen at the mouth of the pit. The soil 
when taken out was placed in such a position that it could 
be easily examined, and it was found to correspond, layer 
y layer, with the virgin soil, as seen in section at the 
mouth of the cavity. One well-marked line of red cn | 
clay in about the middle of the earth which was removed, 
was very with a thin streak of the 
same material in unfallen portion. From this exami- 
nation Mr. Jackson observed that it seemed clear it was 
the superficial beds of the Heath that had fallen in, and 
not, as had been suggested, a stopping of rubbish which 
had been thrown over some timbering for the purpose of 
making an artificial surface. 

The fact thus brought to light at once settles the ques 3 
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WOOD PULP MAKING MACHINERY. 


MM. THEODOR AND FRIEDRICH BELL, KRIENS, SWITZERLAND, ENGINEERS. 
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THE MANUFACTURE OF WOOD PULP. 

Ir has been asserted that the paper-making industry was best 
represented at the late Paris International Exhibition of 1878, for 
the reason that the various national sections were more or less - ie 
represented by some speciality pertaining to this industry. Among aes 
the more important exhibitors of wood pulp-making plant 4) 
were Messrs. Theodor and Friedrich Bell, of Kriens, Switzer- a 
land, and it is their patented system which we now propose to % 
illustrate and describe. Briefly stated, the process consists in 
allowing peeled timber cut to certain dimensions to press against 
a revolving gr:. ding stone under constant water supply, whence 
° a pulpy liquid is obtained. This liquid is next subjected to 
S ARS . certain mechanical operations, whereby the woody fibre is sorted 
SS S according to its fineness, and made finer when required ; besides 
which it is rendered down to a more or less water-free pulp, and pig 
useful in making paper or cardboard, or other ornamental paper bs 
fancy articles. The preparation of the wood by Bell’s process is Ay 
PINT the same both for the vertical and horizontal machinery types ; 

: but it appears that of the two the vertical arrangement proves : 

: itself best in practice, so that we shall confine our attention to this in 
system" of manufacture. In Figs. 1 and 2, page 88, we showin 
sectional elevation and in plan the plant of a weod-pulp factory of 
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200-horse power producing about 24 tons of air dry aspen pulp 
in twenty-four hours. The manufacturing process may be 
described as follows :—The liquid pulp passes from the grinding 
stones a on to a shaker 6 in which the coarse fibres are kept back 
and removed as occasion requires. The pulpy liquid runs 
through channels on to the sorters ¢ in such a manner that the 
fine fibres pass on to the water extractors, whilst the coarse 
fibrous pulp remaining outside the cylinder surface is forced out 
by jets into a bottom box e fitted up with stirrers to prevent any 
settling of the liquid. This coarse pulp is next lifted by a pump 
f into a reservoir g, furnished with a small cylinder h, for the 
purpose of extracting some of the water from the pulp in order 
that the work of refining, which now follows at i, may be done 
better and more expeditiously. The refined pulp is next passed 
on to the sorters again. The hydro-extracting cylinders d remove 
the pulp into the stirrers R, whence the pulp is raised by small 
buckets on to a sieving machine and the pulp press J, where 
about 50 per cent. of water is extracted from the pulpy mass. 
When the pulp has to be stored for a considerable length of time, 
or is sent on long voyages, it further requires to be dried, which 
is done on drying machines by steam, or on endless blankets in 
steam~-chambers. Figs. 1 and 2 are drawn to a scale of 
full size. 

Having thus described the general process of manufacture, we 
may now give amore detailedaccount of the machines we have just 
named. As we said before, the grinding machine receives the wood 
cut to certain dimensions, which cutting is done by the ordinary 
circular saw, or by the wood chopper shown in Fig. 3. The 
working of this -machine explains itself, but we may add 
that it is built either as a double machine as represented— 
drawn to one-twentieth full size—or asa single machine with one 
hatchet ; and accordingly it requires 3 or 2-horse power to drive 
it, giving off 75 hatchet blows, and working with a ten hours 
capacity of either 525 or 282 cubic feet of loosely-piled chopped 
wood. 

As the dimensions of the machine are given on our engraving, we 
pass on to the grinding machine, illustrated as fitted with 
weights in Fig. 4, or as governed by hydraulic pressure as in Fig. 5. 
We have already enunciated the principle on which this machine 
works ; but as two principles are here involved, namely, that of 
gravity and of hydraulic pressure, we may observe that practice 
shows that a more uniform fineness of woody fibre is obtained 
by pressing the wood only slightly against the stone ; that is to 
say, by producing for a certain stone surface a small quantity 
of stuff, whereby simultaneously the driving power is considerably 
reduced. Hydraulic pressure appears to be preferable in this 
respect to that obtained by suspended weights, or by what we 
have just termed “gravity,” it being understood that we are 
alluding to the power exerted on the wood to keep it up to 
the surface of the stone. This superiority is due, firstly, 
to the fact that grindstones of large diameter as here used do 
not remain mathematically circular, partly owing to the non- 
homogeneous nature of the entire stone, causing the latter to wear 
on certain points more than on others, and so producing an 
untrue surface circle. This undue wear causes the weights to be 
continually rising and falling, as may be seen when the machine 
is working, as shown in Fig. 4. These vibrations carry with 
them an uneven pressure of the wood against the stone, for 
naturally this pressure is smaller during the downward than 
during the upward motion of the weight ; in fact, we may say 
that this pressure is attimes annihilated during the intervals when 
the weight having reached its highest point is on the point of 
falling back. Conversely, just as this falling weight is about 
exerting its force, the resulting pressure ensues with a jerk, so 
that at this moment coarser fibrous matter is necessarily ground 
off the wood than at other times. These irregularities in the 
actual pressure of the wood against the stone are, however, 
obviated by using hydraulic pressure. In the first place, as all 
the hydraulic pistons pressing the wood against the stone are 
connected with one accumulator, it stands to reason that the 
various inequalities of pressure resulting from the uneven wear of 
the stone will balance each other; for instance, if one of the 
hydraulic pistons is being pressed back, the piston diametrically 
opposite may be pushed forward, so that the reaction on the 
accumulator, if not entirely balanced, will still be very slight. 
We thus obtain a more even pressure than weights would permit, 
besides the lifting of the weights by the attendant for machine 
re-filling purposes is entirely dispensed with, as the turning of 
cocks does this most effectually in the hydraulic arrangement, as 
will be presently shown. The grinding machine consists of a 
stone fitted on a vertical shaft and revolving at 150 to 190 
revolutions per minute ; its diameter is from 4ft. 9in. to 5ft. 7in., 
and its width is from 14in. to 22in. The wood is pressed under 
a constant water supply against eight different places of the 
stone’s periphery, and for this purpose eight wood receiving 
boxes surround the stone, and these boxes are fitted with pistons 
either worked by weights or by hydraulic pressure. The cast 
iron casing round the stone is supported on four cast iron pillars, 
connected together in the form of a cross at their top ends, the 
intersecting point forming the bearing for the vertical shaft. The 
hollow cylindrical casing underneath the stones receives the ground 
fibre or pulp. The machine is driven in the same manner as is 
adopted for driving millstones. The manner in which the wood 
is pressed against the stone by suspended weights explains itself 
in Fig. 4; we may add that one-half of the machine 
exhibited at Paris was fitted with these weights, whilst the other 
half was arranged under hydraulic pressure, so as to exemplify 
the two systems. The press cylinders are not unlike com- 
mon steam engine cylinders, and are fitted with four-way cocks 
under manual control ; their diameter averages from 4in. to 6in., 
and the piston stroke ranges from 6in. to 10in. The water supply 
for all the cylinders is derived from one accumulator, keeping the 
pressure constant ; it is fed by a small force pump. The latter 
is worked by belting, and keeps up a regular water supply. We 
show the accumulator in section in Fig. 5, and observe that the 
feed-water merely fills the lower part of the cylindrical vessel. 
A second cylinder cast in one piece with the cover dips with 
its open bottom end into the water, whilst inside the latter we 
have the usual plunger weighted according to the pressure 
required. The upper part between the two concentric 
cylinders serves as an air vessel. The feed-water at first com- 
presses the air contained in the upper part of the vessel, whilst 
the air in the small cylinder escapes, when water takes its place. 
Any water excess is made to flow out of a safety valve. Gas 
piping connects the lator with the press cylinders, and it 
is evident that one uniform pressure corresponding to the pres- 
sure exerted by the plunger is maintained. The hind portions 
of the press cylinders have a flow-off passage, so that after the 
grinding down of the wood, when the piston requires reversing 
or putting back, a simple quarter turn of a four-way cock places 
the front end of the cylinder in communication with the 
accumulator, whilst its back end is open to the exhaust. A 
second quarter-turn of the four-way cock reverses the direction 
of pressure on the cylinder pistons, and so on. The ordi 
working pressure on the last-named is about 0°1 atmosphere, that 
is to say, a mean pressure of 2°2 lb. per 1°5 square inch grinding 
surface is obtained. The press cylinders for a 50-horse power 


grinding mill are 14s4in. high by 6jin. wide. The following 
table shows that these machines are made in four sizes, viz; :— . 


Size B. | | sizoD, 


Size A. 
Diameter and width of} in. in. in. in. | in. in. | in. in. 
grinding stones .../51°1 & 14°17 57°S 14°17 578 K 20°87 669 K 
Number of press cylin- | | 
Number of revolutions! 
perminute ., 190 170 | 170 150 
Horse-power .. | 40 60 90 
Working capacity inj | | 
24 hours: | 
Aspen wood (air dry} 7 ewt. 13 ewt. 18 ewt. 28 ewt. 
Pine (airdry) Scwt. ewt. 14 ewt, l ton 
Pressure lever | 
Weight without | 
stone... .. 3% tons | 6, tons 6} tons 9} tons 
Pressure by hydraulic | 
power: | 
Weight without to | 
stone .. .. ..|. 3} tons 53 tons tons 7} tons 
Height of accumulator] 
for two or four mills lift. 2in. 
Length of accumulator) 
for two or four mi 35°43in, 
Width of accumulator 
for two or four mills 35°43in. 


As we stated previously, the pulp—found too coarse—is ground 
down again in the refining mill, shown in Fig. 17, which in its 
external appearance resembles the ordinary flour grinding mill. 
It consists of two stones, 4ft. din. in diameter and lit. 53in. 
wide, which are surrounded by a sheet iron casing. These 
stones are run at 135 revolut per minute, and on their 
setting towards each other the grinding of the pulp will naturally 
depend. A machine of the dimensions just quoted will suffice 
for two wood grinders each of 50-horse power. The ground stuff 
is again brought back to the “ sorters,” till it is allowed by the 
latter to pass over to the water extractor—shown in Fig. 18 
—also drawn to one-thirtieth full size. 

The sorted liquid pulp passes first into the trough A, when a 
portion of the water contained in it passes into interior of 
the water extracting cylinder B and thence into the trough C, 
where it flows off through the pipe D. The pulp next enters the 
trough E, where it is kept in a constant agitated state by the 
agitator G. The liquid pulp is next lifted by the bucket wheel 
F into the pan H, whence it flows off through the pipe J on to 
the pulp press. The bucket wheel ensures a uniform feed, and 
the water-extracting cylinder is kept clean by suitable water 
jets. At first thought one might think that these water jets 
used for keeping the various cylinders clean would act detri- 
mentally on the pulp production. The reverse, however, is the 
case ; for the watering of the pulp is n and beneficial, 
} } 


The wood, previously cleared of its knots, splinters, and bark, 
is placed in the cylinder, in such a manner t its fibre is as 
nearly perpendicular to the running direction of the stone as 
possible. The nature of the water employed to grind down the 
wood, the time of felling, and the manner in which the wood has 
been stored until ground down, all have an important influence on 
the keeping properties of the manufactured wood pulp, which, if 
stored in a wet state, often becomes grey and mouldy after a few 
days’ keeping. Ifthe wateris impregnated with many organicimpuri- 
ties, nomatter how the wood pulpis treated, it becomes a matter of 
utter impossibility to store it long in a damp state ; wood pulp 
of this kind must be used up quickly, or artificially dried by hot 
air. On the other hand, if it is imperatively required that wood 
pulp should be stored for many months in a humid state without 
becoming damaged, then the wood must be felled in the winter 
or towards the end of the autumn, and dried in the open air 
out of the sun’s rays. It must be piled up loosely with free 
currents of air running through the whole pile, and must be so 
kept until it is ready for grinding down, during which operation 
clear water containing no organic impurities should be used. If 
these precautions are carried out, then the wood pulp will keep 
for many months in its damp state. The harder the wood 
is pressed against the stone the coarser is the pulp obtained 
and the greater is the driving power required ; the quantity 
of pulp strained is also increased, though not in the same pro- 
portionate degree. Practice proves that the quantity of pulp 
obtained per horse power driving power is the greater the smaller 
the pressure of the wood is against the stone, though naturally a 
certain limit must not be surpassed. This limit depends on the 
hardness of the stone and the sharpness of the cut, to which we 
shall again refer. The more water is used in the grinding 
process the smaller is the driving power for one and the same 
production. 

It consequently is of importance that the stones should be kept 
sharp whilst running, and forthis purpose a self-acting stone grinder 
may be fitted up to the stones whilst the latterare working. Between 
two of the press cylinders is a removable plate )—Fig. 6—in the 
place of which the stone sharpener—shown in Figs. 7 and 8— 
may be inserted into the lugse e. This apparatus consists of a 
lever handle h, which, by turning the screw spindle d, moves over 
the latter. The one end of the lever i carries a number of sharp 
steel dises g, as represented in Fig. 8. By pulling over the lever 
end o these steel discs g are pressed firmly against the surface of 
the stone a, and are so caused to revolve with the latter, whilst 
their teethed edges make small indentations in the stone. One 
of these sharpening tools with a set of eighteen discs weighs 88 Ib. 

The pulped liquid obtained from the grinding mill runs into 
the box a—Fig. 9—placed in front of the cylinder } shown in 
Fig. 10. This cylinder is covered with a coarse metallic cloth, to 
allow the fine pulp to pass into the interior of the cylinder, whence 
it runs into the two side troughsec. The coarse pulp, splinters, 
&c., remain in front of the cylinder, to be thence removed for 
re-grinding purposes. In Figs. 11 and 12 we represent the 
sieve-box a used for retaining the splinters, shavings, &c., whilst the 
pulp falls through the perforated metal plate b, to be thence con- 
ducted on to the “sorters.” Figs. 9 and 10 are drawn to one- 
thirtieth, whilst Figs. 11 and 12 are drawn to one-twentieth 
full size. 

These “pulp sorters” are shown in end and front elevation, 
drawn to one-twentieth full size, in Figs. 13 and 14, and they 
serve the purpose of sorting out the fine fibres from the coarse 
in the liquid pulp after the preceding machine has eliminated 
the splinters, &c. It consists of four. cylinders of 2ft. 34in. 
diameter and 4ft. 14in. long, which are merely covered with 
metallic cloth,” without spindle or bottom. They are 
hollow, but rest with their cast iron ends on four rollers, which 
im. to them a rotary motion. The pulpy liquid is allowed 
to fall on the top of these cylinders, when the fine pulp passes 
through the metal cloth, whereas the coarse stuff remains on the 
outside and falls into a receptacle placed underneath. In order 
to promote the falling off of the coarse pulp, powerful water 
jets are applied inside these cylinders, and so force all hanging 
fibres to clear off the metallic cloth. The fine liquid pulp inside 
the cylinder is either passed on to a water extractor or to the 
pulp board machines described hereafter. The sorting cylinders 
consist of two cast, end rings, connected together by twenty-four 
wrought iron rods equidistant in their circumferential distance 
from each other. To this skeleton frame wire rings are soldered 
}in. apart, and over these the brass wire cloth is drawn. These 
sorters are constructed in the various sizes mentioned in the 
following table :— 


No. of sed 
cylinders, | cylinders, 
2 2ft. S}in. 4ft. 1pin. _Sulted toa grinding machine 
4 2ft. Shin, | 4ft. 1pin. » 4 ’ ” 
4 | 2ft, Spin, | sft. Sin. » 
8 2ft. Spin. | 4ft. ljin. » 90-100 ,. 


As stated in our preceding remarks, the coarse pulp, requiring 
to be ground finer, is lifted by a pump, shown in Figs. 15 and 16, 
on to the refining mill represented by our Fig. 17. This pump, 
drawn to one-thirtieth full size, is worked at between 20 and 
30 revolutions of the crank shaft per minute, or is constructed in 
four sizes, 4in., 6in., 8gin., and 10in. diameter, with working 
capacities of 9 to 66 gallons per minute, the pressure required 
being 3-H.P. to 2-H.P, 


e of water, containing much fine pulp, flow 
through the cylinder sieves and pass off to be extracted in the 
water extractors, whereas the coarse stuff, comparatively poor in 
water, falls off the sorting cylinders and is hence ready to receive 
more water from the jets. Besides, this addition of liquid facili- 
tates the passage of the coarse woody fibres through the— 
Fig. 19—pump, which might otherwise become choked. The 
water jets are of copper piping 1)’gin. inside diameter, and are 
perforated lengthways in two rows by ;'gin. holes drilled gin. apart. 
The pulp press, on to which the liquid pulp is now passed, is 
shown in side elevation and plan in Figs. 19 and 20, where 
it is drawn to one-fortieth the full size. It must, however, be 
observed that the liquid pulp is only conducted on to this 
machine, when it is not wanted in thick boards, but is on the 
contrary required for distant destination in leaflet style. 
The pulp, as our engravings clearly show, is here rolled or 
calendered, and leaves the press charged with about 50 per cent. 
of water, in which state it is packed in sacks and sent to 
small distances ; for greater distances the pulp is, however, dried 
by hot air, so reducing its water to about 20 per cent., when it is 
said to be air-dry, If the pulp is pressed too hard during the 
pressing, then it is very difficult to get it back into its pulpy 
atate, and for this reason no more than 70 to 80 per cent. of 
water contained should be out between the calendering 
rollers. The more water the pulp is permitted to retain, the 
thicker may the pulp liquor be allowed to run on the machine. 
‘or the reason already stated this press is often replaced by 
one of the machines shown in our Figs. 21 and 22. The pulp 
arrives in a highly liquid state in the agitator box shown to the 
right of our engraving—Fig. 21—where it is agitated. Hence, it 
passes over into a second wooden box in which the water- 
extracting cylinder is fitted. The latter is of similar construction 
as the before-mentioned sorting cylinders; it is hollow and 
runs on friction rollers which cause it to revolve. At its 
ends the cylinder is boxed off by leather or caoutchouc, and its 
circumference is lined with brass wire cloth, The water of the 
pulp liquid half filling the second box enters the cylinder, where 
it is either passed off direct—as in the hi ted by 
Fig. 21—or passed back into the first box—as in the arrange- 
ment shown by Fig. 22. This water which finds its way 
into the interior of the cylinder is still more or less impregnated 
with woody fibre, and as the wood pulp used for feeding the 
machine—shown in Fig. 22—requires to be highly saturated with 
water, this cylinder water may be profitably used for this purpose, 
since by so doing many woody fibres are thereby recovered which 
would otherwise be lost. The sole difference between these two 
machines consists in the latter having a bucket wheel for 
returning the extracted water, as well as in its having a sieve 
placed between the two boxes for arresting ve 4 coarse fibres, 
Very peculiar indeed is the manner in which the wood pulp is 
caught off the extractor cylinder and passed on to the calendering 
rollers. As the water passes through the cylindrical wire 
cloth the woody fibres stick to the cylinder surface. An endless 
felt—shown in dotted lines, and kept in constant contact with 
this cylinder surface by the small roller clearly represented— 
takes off the woody fibres from the cylinder surface, and passes 
along with these fibres between the cast iron calenderingrollers. By 
a strange perty inherent to the wood pulp, the pressed 
fibres leave the felt to attach themselves to the surface of the top 
cast iron roller, when a scraper working against the latter detaches 
the pressed wood pulp and allows it to fall into a basket placed 
It is this property o attaching itself to cast iron 
roller which is also utilised mike pulp board making machine— 
shown in Fig. 23. It is evident that if no scraper for 
detaching purposes were employed the > proceed to 
lap itself round and round the top roller as latter revolved. 
This is allowed to take place, when after lapping itself round 
two or three times, the board is ecut—whilst the machine 
is in motion—and the board 
cumference of which naturally corres; to the length of the 
pulp board. This top roller is fitted with an indicator, showing 
the number of revolutions made, answering to the thickness of 
the pulp board required. Too great a rolling pressure must not 
be applied, otherwise the board is not properly formed into one 
mass. The diameter of the cylinders of both these machines 
is 2ft. 6in., and they revolve ata speed of 34 to 4 revolutions 
per minute. The bottom roller forms the main driving shaft 
and revolves at from 13 to 17 revolutions per minute. The 
working capacity of these machines is given as follows :— 


repr 


is stripped off the roller, the cir- 


| 
Machine Diameter of Working capacit Horse power 
width. top roller, | required. 
Sft. 3in, 15fin. 10°8 cwt, 
Sft. llin, 15}in, 13'2 owt. lh 
4ft. 5in, 15}in. 15 owt. 1} 
4ft. llin, 15}in. 16 owt, 2 


We have thus passed Bell’s wood pulp-making machines under 
review, and , on a future occasion, to illustrate and 
describe the same firm’s i for reducing straw into a 
paper-making pulp. 


NavaL APPOINTMENTS.—Frederick Skelton, chief engineer, tq 
the Northampton, additional, for service in the Griffin; Charles 


Allsop, engineer, to the Pembroke, additional, for service in the 
Esk; Adam Shoolbred, engineer, to the Asia, additional, vice 
Kitts ; Charles E. Stewart, engineer, to the Warrior ; William H. 
Moore, engineer, to the Pembroke, additional, for service in the 
‘Tweed ; and W. Brown, 


assistant engineer, to the Griffin. 7 


| | 
| | 
| | 
| | 
| | 
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RAILWAY MATTERS. 


STeAM has been tried on the tram lines at Naples instead of 
horses. The first trial was made last week from the Porta 
Capuana to Poggio Reale, and with great success. Since then 
another trial trip has been made to Afragola. 


COLONEL YOLLAND, reporting on the recent accident near Leeds. 
states that the alterations made by the Midland Company in 1873 
in the station-yard were not reported to the Board of Trade, and 
were never inspected. He remarks that by this omission the 
company has made itself liable to a daily penalty of £20, or 
close upon £60,000, 

‘* MEASUREMENTS for mile posts have been made recently on the 
New York, Pennsylvania, and Ohio Railroad over its whole line in a 
somewhat novel way,’ says the Railroad Gazette. ‘‘ A velocipede 
hand car with a 4ft. wheel was fitted with a revolution counter, 
and after determining carefully the number of revolutions per 
mile, the distances were rolled off by running it over the track. 
There was found to be a slight irregularity in the measurement, 
owing to the play and coning of the wheels, but the error was far 
within the limits of ordinary careful chaining.” 

THE directors of the Great Western Railway, having decided to 
considerably ees the communication between Uxbridge and 
Paddington, are ie ee rails from West Drayton to the 
first-named town, e directors also contemplate making Ux- 
bridge the terminal station for their Victoria trains instead of 
stopping them at Southall Junction. The works for the new 
station at Slough will be commenced this spring. The construction 
of the auxiliary line to Taplow, whence it will be gradually 
extended to Reading, is in progress, These ieee are bei 
tardily conferred on Uxbridge, because the Metropolitan Dis 
Railway Company propose to extend a line to Uxbridge. 


In accordance with the provisions of the Berlin Treaty, the 
Railway Commission appointed to deal with the new lines of the 
south-east of Europe will assemble in Vienna for the despatch of 
business in the second half of February. The Bosnia Valley Rail- 
way Bill has passed the LY agg arn Austria. This measure is 
“ae important, as it will bring Austria into direct communication 
with the port of Salonica. Herr von Schmerling remarked that he 
looked upon the Austrian occupation of Bosnia not as a temporary 
but as a permanent thing. This railway, he thought, would help 
to attach the natives of the province to Austrian rule by identify- 
ing their interests with those of the empire. 


THE manufacture of bicycles and velocipedes has b one of the 
staple industries of the Midlands, and lately the railway charges for 
the carriage of these products have been considerably increased, in 
some cases up to 100 per cent. The manufacturers of Wolverhampton 
and Coventry have consequently interviewed the managers of the 
London and North-Western, the Great Western, and the Midland 
Railways, seeking a return to the rates that prevailed before 1881. 
The result has n that with this month the recently advanced 
rates have been lowered 50 per cent. on bicycles, and something 
like 75 per cent. on tricycles. The manufacturers in the Wolver- 
hampton district have formed themselves into an association. 


AN electric head-light for locomotives will soon be tried on the 
Cleveland and Pittsburg Railroad. The power will be furnished b 
a small engine placed behind the smoke-stack and furnished wit: 
steam from the main boiler. It seems to us that electric head- 
lights are always going to be tried. It is about time that American 
locomotive superintendents—we don, master mechanics— 
began. The electric head-light is the thing for unfenced rail- 
way. If properly managed, it would awaken sleeping cows ; and if 
applied to some of the fast-time trains, of which we have heard so 
much, electric head-lights would uce streaks of light across 


the country which t be mistaken for dawn, and so 
wake up all creation. 
Durine the 


part of the total length of the 
way sy was 798 which 
had been added in the course of the year. Hy the end of the year 
the length had been increased to kilometres. The cost of the 
whole system had been 1,493,305,418 marks—£74,665,270—or at 
the rate of 244,312 marks per kilometre. The receipts for the year 
were 163,877,969 marks, as against 155,881,124 in the previous 
year. There was, however, a diminution of receipts per kilometre 
from 29,582 marks to 26,580, or at the rate of 9 per cent.; though, 
on the other hand, the expenditure also decreased from 18,042 to 
16,326 marks per kilometre, or 94 per cent. The general result 
shows an excess of receipts over expenditure of 61,826,748 marks, 
against 57,990,555 in the year before. 


“* THs continent,” says the American Manufacturer, ‘‘ seems 
destined to be the highway of the nations of the world, between 
the Atlantic and Pacific oceans. The Union and Central Pacific 
is completed ; the Atchison, Topeka, and Santa Fe will in a few 
weeks connect with the Southern Pacific, of California ; the com- 
— of the North Pacific, the Texas Pacific, and the Mexican 

ational roads is secured; the Canada Pacific is pushed with 
such backing that its completion may be looked upon as assured 
within ten years; while two schemes for ship ca and one for 
a ship railroad are in such shape that the completion of two of the 
three may be counted among the great engineering works to be 
completed in this generation.” If a continent like America will 
get in the way what can it expect? People must cross it somehow, 
especially English people, who, when they take a fancy to go any- 
where, generally go in spite of obstacles, 


Apvices from Vienna state that the preparatory operations 
having been finished, the work of boring the great tunnel through 
the Arl has now actually commenced. This tunnel will 
one of the longest in the world, though not so = as that of St. 
Gothard, So far the operations on the eastern side of the Arlberg 
have progressed very favourably. The rock there found is a 
micaceous slate, through which the tractors find it possible to 
advance at the cate of from three to four metres a day. On the 
western side, on the other hand, the advance of the tunnel is 
retarded, and the operations a disturbed by the repeated 
inrush of large quantities of water. The contractors were warned 
before commencing the work that this was only to be expected. 
The geologists further advised that the tunnel should be carried 
through a lower stratum of rocks, which are of denser material and 
watertight, but their warnings were disregarded. 


A SERIOUS accident occurred at an early hour on Sunday morn- 
ing on the Solway Junction Railway to the iron viaduct across the 
Solway Firth, and the viaduct has been so much damaged by the 
sea that traffic has been suspended, The structure, which has been 
available regularly for railway traffic for about twelve years, was 
designed by Mr. Brunlees, C.E. It stretches across the Solway 
Firth from Bowness, and is more than a mile in length. It is con- 
structed of iron girders, resting upon a series of piers of iron 
columns, each bay consisting of five pillars 40ft. high, and the 
whole being tirheod together by iron lattice-work. For several days 
since the thaw set in the Solway has been very full of ice. 
Sunday morning there was a high tide, and when it began to ebb 
it travelled with such velocity that the blocks of ice were dashed 
against the bridge with great force. Four watchmen were on the 
bridge or near it, and so loud were the crashes they heard in the 
darkness that they felt sure that the bridge had been seriously 
injured. When day broke their fears were fully realised. It was 
then discovered that five of the bays or piers had been entirel 
swept away, twenty-five iron pillars having thus been destroyed, 
and that a few other pillars in other bays had been damaged. 
Fortunately the bays that were washed down altogether were at 
considerable distances from each other, though towards the middle 
of the bridge, and the iron girders were bolted so strongly together 
that they maintained their Png oy and so left the permanent way 


of the the next tide, however, eame more 
ice, and the bridge is now impassable even on foot, We shall give 
further parti in a succeeding impression, 
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NOTES AND MEMORANDA. 


SOUTHERNERS have discovered, it is said, that smooth, strong, 
and pliable parchment can be manufactured from the palmetto of 
Florida and other Southern states. The parchment can be washed, 
rubbed and handled just like cloth, and the bra | will not be 
effaced. It can be cheaply manufactured, and is likely to come 
into general use for conveyances, land office receipts, &c. As 
much as 60 per cent, of the weight of the palmetto can be 
utilised in paper making. 

WATERPROOF paper is made by a new German method as 
follows : To a weak solution of ordinary fared add a little acetic 
acid ; then make another solution by dissolving a small quantity 
of bicromate of potash in distilled water. These two liquids should 
be well mixed together, and the sheets of paper which have to be 
made waterproof drawn through the mixture, and suspended from 
suitable lines to dry. The proportions are not given, but 5 per 
cent. of acetic acid and 7 per cent. of a saturated solution of 


MISCELLANEA. 


Messrs. RICHARD GARRETT AND Sons, Leiston Works, Suffolk, 
have got a first prize for their portable engines at Melbourne. 


THE Hotchkiss cannon bas been officially adopted in the German 
Navy. The ships, according to their classification, shall in general 
be armed with this weapon in such manner that every point sur- 
rounding the vessel in question may be kept under the fire of at 
least two guns at 200 metres distance and further. 

Ata mooting. f the Sanitary Institute of Great Britain, held 
January 27th, B. W. Richardson, M.D., F.R.S., in the chair, the 
secretary a list of books presented to the library since last 
meeting and one fellow and two bers were elected. The 
institution does not increase in numbers. Per- 
haps the conditions of fitness for election are very stringent. 


THE shipbuilding yards on the banks of the Mersey are well 
lied with work, and the activity in this branch of trade has 


bicromate of potash will answer. 


and weighs 2352 
ing sold at 2240 1b, to the ton. Coke 


b., and Newcastle coals are to-day so bought and sold in 
ebec, Canada. 
Somk one who has taken the trouble to count the United States 
ag issued te women finds that the number for the — ending 
uly, 1880, was seventy, or ten more than the average. Most of the 
inventions of women have to do with household appliance. Among 
the past year’s are a jar lifter, a bag holder, a pillow holder, a dress 
protector, two dust pans, a washing machine, a fluting iron, a dress 
chart, a fish boner, a sleeve adjuster, a lap table, asewing machine 
treadle, a wash basin, an iron heater, sad irons, a garment stiffener, 
a folding chair, a wardrobe bed, a weather-strip, a churn, an 
invalid’s bed, a strainer, a milk cooler, a sofa bed, a dipper, a paper 
dish, and a plaiting device. 
A GooD many curious calculations have been made in cti 


enabled the ironworkers in the different departments to obtain an 
advance of wages, the employers within the last few days having 
consented to restore wages to the point at which they stood at 
the na of 1878, which represents an advance of about 2s. per 
wee 

In the year 1870, the Pratt and — Commeny, of Hartford, 
Connecticut, built for the Tilton and McFarland Safe ox agen Ts 
New York, a milling machine, for shaping safe doors. i 
machine weighed 17 tons, would mill work up to 3in. wide and 
9ft. long, and was capable of ing a cut 6in. wide, 1ft. deep, on 
a combination of iron and steel, is machine is now in use by 
the Continental Ironworks, of Greenpoint, L.I. No machine of 
anything like these dimensions has been built in this country. 
Can any of our readers say who invented the milling machine? 

THE miners in the Manchester district who have been working 
for about a fortnight are again becoming unsettled upon the wages 
question, and a demand has been made for a further advance of 
about 12 per cent. Deputations from the men are this week wait- 
ing upon the employers with reference to this demand, but so far 
the masters have declined to concede any further advance at = 
sent, on the ground that the state of trade does not warrant it, 
and that in other districts with which they have to compete ne 
advance at og has yet been made. What action the men will take 


with the enormous crops of wheat produced by the Dalrymple 
farm in Dakota. This farm has fields of fabulous size. Last year 
18,000 acres were under wheat. A correspondent of the Chicago 
Inter-Ocean hos been indulging in some new calculations relative to 
the last harvest. From the speed of the harvester and the length 
of the cutting-bar he calculated that there would be 900 sheaves 
to the acre, or seventy-five shooks of twelve bundles each. As 
there were 18,000 acres in the field the shooks numbered 1,350,000, 
and the sheaves 16,200,000. Allowing 30in. of wire to the sheaf, 
over 7670 miles of wire were needed for binding the crop—almost 
enough to reach through the earth. 

THE American Manufacturer and Builder gives the following 
rule for fixing the size of governor pulleys. ‘‘ To find the diameter 
of the governor shaft — , multiply the number of revolutions 
of the engine by the diameter of the engine shaft pulley, 
and divide the product by the number of revolutions of the 
governor. To find the diameter of the engine shaft pulley, 
multiply the number of revolutions of the governor by the dia- 
meter of the governor shaft pulley, and divide the product by the 
nuimber of revolutions of the engine.” There is nothing recondite 
or abstruse in this; we have reason to believe, however, that every- 
one does not know how to calculate the size of such pulleys pro- 
perly, ng» because the calculation is so simple. erefore we 
quote from our contemporary. 


Art the last meeting of the Asiatic Society of Bengal an interest- 
ing paper was read by Mr. Valentine Ball, of the Geological 
Survey of India, in which he discussed the identity of the diamond 
mines visited by M. Tavernier in the 17th century. These mines 
have long been lost tomemory. Mr. Ball now identifies Raolconda 
with Randukonda, on the budra river ; Ganicolour, where 
the Koh-i-noor was found, with Kallur, on the Kisana, and 
Soumelpour, with Simah, in Chota Nagpore, and not with Sam- 
balpur, as hitherto pogpeees. urageesh, which is mentioned in 
the Ain-i-Akbari, is identified with Wairagurh, in the Central 
Provinces, The paper explains the various traditi ted 
with diamond mining as formerly in India, and throws 
much light on this attractive, but now almost extinct industry. 


WE learn from Geneva that the celebrated Brunswick monument 
is showing ominous signs of giving way. It is built on land which 
not many years ago was reclaimed from the lake. Such land is 
puesto | treacherous, for often beneath it and only superficially 
covered, there are enormous holes hollowed out by the ice action 
when the Rhone glacier swept over the present site of Geneva. A 
few summers since a long lake wall at Vevey disappeared in the 
night and left not a trace behind. Inthe case of the Brunswick 

t every y tion was taken to assure its integrity by 
placing it on an exceedingly thick and seemingly solid foundation 
of concrete, but it appears only too probable from present indica- 
tions that the ground underneath is subsiding and that the 
structure is threatened with serious danger, if not with complete 
destruction. 


THE American Manufacturer states that three or four years ago 
some of the mechanics in the Pennsylvania railroad shops were 
overhauling an engine, and they found a peculiar irregular rut 
worn, or rather eaten, 4in. deep, several inches long, and from }in. 
to lin. in width, into the steel of a steam chest. It was evidently 
the result of the action of some rapid and powerful corrosive, but 
its source was a mystery. For the oiling or lubricating of steam 
chests or cylinders a Lape pees of tallow is used. The von pot 
chemist began a series of analyses to determine the cause of such 
rapid decomposition, and after considerable experimenting he dis- 
covered it. He found that where animal fat is allowed to liea 
long while before rendering, the decomposition sets free in large 
quantities stearic, palmatic and oleic acids, and that the stearic 
acid, heated to the temperature of steam, very rapidly in 
decomposing iron. This at once yielded a clue to the corrosion 
found in the old steam chest, and now every barrel of tallow used by 
the mene is subjected to analysis to determine whether it is made 
of new fresh fat, or whether it is charged with the various acids 
due to decomposition. 

IN a note to the Vienna Academy—Anz. December 16th—Prof. 
Stefan describes experiments on the influerice of terrestrial induc- 
tion in development of an electric current, and the excitement of 
the telephone by currents from a rotating coil. The coil used was 
56 mm. in external diameter, and 11mm. in width. The earth’s 
influence is best shown by so connecting the apparatus with a 
galvanometer that the circuit is closed during one half of the coil’s 
rotation, and broken during the other half; if the completion of 
the circuit correspond to the positive maximum of the electro- 
motive force of the earth’s magnetism, and the interruption to the 
negative, the galvanometer is positively deflected. The deflecti 
may be reduced to zero by displacing the tact, and from the 
displacement and the ber of rotati the potential may be 
inferred in absolute measure. Next the telephone was so con- 
nected with the coil that the full alternately opposite currents went 
uninterruptedly through the circuit. is gave a simple tone. 
With 100 rotations per second the horizontal component of the 
earth’s magnetism did not suffice to excite an ordinary telephone, 
but it excited one having a horse-shoe magnet. When the intensit 
of the field was doubled the ordinary telephone was also excited. 
The tone corresponds to the number of rotations. When the coil 
was rotated times ina second the ordinary telephone sounded. 
The telephone was shown to be less sensitive to currents whose 
intensity periodically changes than to interrupted currents—an 
ordinary telephone sounded with 100 rotations or fewer, when the 
cirouit was closed only during a short time of each rotation, 


+ 


seen. 

A NEw hopper dredger, named “Ely,” built and engined by 
Messrs. W. rel and Co., was on Saturday launched —, 
from their works at Renfrew. It isthe property of the Taff Vale 
Railway Company, and has been built under the direction of Mr. 
Riches, its engineer. This vessel is to dredge to 30ft. depth, and 
cut its own flotation in shoals; it carries its own dredgings and also 
loads side barges and tows them when required. This is the ninth 
hopper dredger this firm have constructed, and they have another 
in progress to 1400 tons of its own spoil ; itis to steam to New 
Zealand, and will be the largest dredger in the world. 

THE Phosphor-Bronze eens held its seventh annual general 
meeting on the Ist inst. e di rs declared a dividend of 10 
per cent. per annum, less the interim dividend—24 per cent.— 
already paid. The directors have devoted, they say, considerable 
attention to several novel applications of ee ee 
others, to its adaptability in the form of sheet, angle bars, and 
rivets, to the construction of steam launches and torpedo boats ; and 
having thought it desirable to makea practical trial in this direc- 
tion, they have ordered a small steam launch to be built entirely 
of phosphor-bronze, to test its greater ge | by reason of its 
resistance to the oxidising effect of sea water. Should the venture 

rove a success, there is every likelihood of a considerable business 
eveloping in this branch. 

THE American Manufacturer is lost in admiration of a casting 
shown at the Brussels National Exhibition by the Seraing works. 
It consists of what is practically the whole cast ironwork of a 
marine engine, with a pair of cylinders about 20in. diameter b 
20in. stroke, cast in one piece—bed-plate, condenser, air, and feed, 
and bilge pumps, stan , cylinders and exhaust pipe. Our 
ae that Mess, Winans many years since are 
repo. to have done much mre. They took contracts from the 
Russian Government for locomotives. These engines were paid for 
by the pound, and, weight being no objection, are said to have 
been ca°+ whole, and to have been such triumphs of the founder’s 
art, that when lifted out of the mould, fettled up a bit, and lubri- 
cated, steam could be got up in them and the engines put to work 
at once. The United States need fear no rivalry while her sons 
can accomplish such feats as that. 

THE celebrated yacht, America, which was once described in our 
columns by the late Mr. W. 6. Adams, as “‘ one flat board for a 
deck, and another flat board set on edge for a hull,” is still in 
existence, but she is undergoing such radical changes in construc- 
tion, that she will be the America no more. She is nearly thirty 
years old, was designed by George Sellers, was built in the States, 
and crossed the Atlantic to beat lish yachts, which she did for 
the time being with a vengeance. She got the reputation of being 
able to sail straight in the wind’s eye, which nautical exaggeration 
conveyed the fact that she was one of the most weatherly craft 
ever built. After going through many vicissitudes she is now being 
rebuilt; she was a most uncomfortable boat, anything rather than 
a “‘family yacht.” Modern accommodations afloat demand more 
capacity than her model afforded, and the lack of height in the 
major portion of her cabin was always her bane. With a view to 
increase her head-room her forward deck has been raised flush with 
her quarter-deck. Her stern, too, has been lengthened above 
water—for what reason, will be a pertinent query sometime in the 
future. She has been fitted with a new stem, apron, and knight- 
heads, and outside planking down to the water line. She will be 
planksheered flush with the deck over a new set of locust 
stanchions, and the gunwale sheer will be raised at the stem some 
5in., making her 108ft. long over all. Her new stern finishes out 
fairly with her old lines, terminating in a very small V. If report 
be true, her mainmast is shorter than the old-time stick, being 
only 78ft. long. The main boom will be 70ft. It is intended, it is 
said, to race her during the coming season. 


A CORRESPONDENT of the Hartford Times describes as follows 
the factory of the — Ice Company at Atlanta :—On the 
ground fioorisa boiler 50ft. long and 44ft.in diameter containing 150ft. 
of 3hin. pipe. The boiler is kept filled with aqua ammonia, which 
is separated by the steam heat into ammonia gas and water. The 
gas, leaving the water in the boiler, forces its way through a 6in. 
pipe outside the building to the roof, three stories up, where it 

passes into 15,000ft. of coiled pipes, in which it is converted into 

iquid by cold water thrown over it in fountain jets. This liquid 

into 15,000ft. of fin. pipe, arranged in vertical sections 30ft. 

high and 3ft. apart, and its sudden liberation into these pipes 
turns the liquid pure ammonia into vapour, and the sudden expan- 
sion makes the pipes intensely cold. Now, above these hundreds 
of vertical pipes are innumerable little fountain jets throwing spray 
all over the pipes, the spray freezing ually, forming an immense 
icicle of pure ice around each pipe. The gas next goes into 15,000ft. 
of absorbing pipe, and, being cooled by water running on the pipes, 
it is met by water forced into the pipes, and thus converted back 
into aqua ammonia, which goes into the big boiler, and is used 
over again. There is no waste, the same ammonia being used and 
reabsorbed any number of times. The water used for the spray is 
drawn from a well 75ft. ay on the premises, and the large blocks 
of ice—which are loosened from the pipes by a little hot steam— 
come out pure and clear, and entirely free from any odour or 
objectionable taste. After the pipes have been stripped, about 
five weeks are required for a new lot of the requisite thickness to 
form. But, of course, the pipes are never all stripped at the same 
time, the ice towers being in all stages of formation. The factory 
has a capacity of 35 tons per day, but 20 tons keep with the 


demand, and it is not stored, but cut every day as it is delivered, 
and it sells at from 10dols, to 12 dols. per ton. 


A SMELTER’S ton of cop 
the manufactured copper 
for a run-out fire is ~—— 2000 Ib, to the ton. A ton of pig iron 
for a forge is 22681b.; blooms being sold at 2464 1b. to the ton, and 
2700 lb, constituting a ton of refined metal. Coals in America are 
bought at 2240 lb, to the ton, and retailed at 2000lb. to the ton. 
Here they are now always bought and sold at 2240 lb., except at 
Newcastle, where are the chaldron of 30 cwt., of a 
| 
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/ 
| 
| | 
| | 
| | 
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WOOD PULP MAKING MACHINERY. 
MM. THEODOR AND FRIEDRICH BELL, KRIENS, SWITZERLAND, ENGINEERS 
(For description see page 85. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwietmeyveR, Bookseller. 
NEW YORK.—Tue Witimer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


," In order to avoid trouble und confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 

_ containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

ae? D.—There will be an exhibition of electrical apparatus held in Paris 

is year. 

B, (Lancashire).—There is no treatise on sheet rolling mills in existence. 
What do you want to know 

A Constant READER.— You will flad what you want in THE ENGINEER for 
December 28th, 1878, and in many other numbers. 

H. Syivesrer (Bristol).—A letter lies at our office for you, which will be 
forwarded when you send us your full address, It has been returned 
through the post as insufficiently directed. 

P. M.—There are many books on the subject you speak of, all professing to be 
excellent, You cannot, perhaps, do better than obtain those published in 
Collins's Science Series, which you can obtain through any bookseller. 

W. K.—(1) There is next to nothing to be done by English civil engineers in 
the States. (2) Stoney ‘‘ On Strains" —you can get the work through any 
bookseller—or Cargill “On the Strains on Bridges and Trusses,” 
published by Messrs, Spon, Charing-cross. 

Leen (Lancashire).— Whether you make a patented invention for your own 
use or for sale, without the consent of the inventor, you infringe the patent, 
cond must take the consequences, It would scarcely te deemed a good excuse 
if a man who stole a watch urged that he did not take the watch to sell it, 
but for his own use. 

J. O. (Halifax).—Such a machine cannot be made. Power cannot be got out 
of nothing by any combination of wheels, springs, or levers ; and if you 
use a falling weight to drive the machine, even though there were no waste of 

power in overcoming friction, yet all the machine could do would be to lift 
the weight up again to the place where it was before. 

A. C. L. (South Ashford).— Absolute zero, or the point of no heat, is in round 
numbers 461 deg. below zero Fah. As we have already explained, the 
boiling point is 212 deg. Fah, 100 deg. Centigrade, and 80.deg. Reaumur. 
Odeg., or zero Fah., is —17°7 deg. Centigrade and —14°2 Reaumur, while 
32 deg. Fah. is zero for both Centigrade and Keaumur. 

Country BLacksMiTH.— We believe Bessemer steel has been used for horse- 
shoes; get a bar and try it for yourself. You will have a difficulty in 
welding it for cart wheel tires, but it can be done, Great care inust be 
taken to work at as low a heat as possible ; use a little powdered borax as a 
flux. Only trained hands can grind curved surfaces such as you speak of, 

An OLD Susscriper.— We do not know any work which is quite likely to suit 
your purpose. Truran’s treatise ‘On the Manufacture of Iron” is now 
rather out of date. There is a treatise on the same subject by Kohn, 
published, we believe, by Spon, which is excellent of its kind. “ Iron and 
Steel,” by Charles Hoare, is a pocket-book of tables and memoranda, 

published by Crosby Lockwood and Co., 1876, and its price is 6s. It may 
give you all the information you want. 


SUBSCRIPTIONS. 

Tue ENcineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers)... £0 14s, 6d. 
Yearly (including two double numbers) .. - £1 98. Od, 

If credit occur, an extra charge q two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk Encineer Volume, Price 28, 6d. each, 

Many Volumes of Tuk ENGINEER can be had price 188. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below: — Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied b 
letter of advice to the Publisher. Thick Paper Conies may be had, if 
preferred, at increased rates, 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance 2 Bill in London, —Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia 
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ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o’clock on Thursday Evening in each Week. 

*,” Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of THE ENGINEER, 163, Strand, 


MEETINGS NEXT WEEK. 
Tue Institution or Civit Feb. 8th, at 8 p.m.‘ 
) “The Portsmouth Dock: Extension Works,” Part II., by C. 
son, Assoc. M. Inst. C.E. (2) ‘‘The Plant and Temporary Works used 
= Dockyard Extension,” by C. H. Meyer., Assoc. M. 


Society or Enoingers.—Monday, Feb. 7th, the stat t of t 
for 1880 will be read, the president for 1880, Mr. Joseph Bernays, will 
present the premiums awarded for papers read di that year, and the 
— for 1881, Mr. Charles Horsley, will deliver his inaugural 


Sanitary Institute oF Great Britarn.—Wednesday, Feb. 9th, at 
8 _ “The Law in Relation to Sanitary Progress,” by W. H. Michael, 


Society or Arts.—Monday, Feb. 7th, at 8 p.m.: Cantor Lectures, 
“ Watchmaking,” by Mr. Edward Rigg, M.A. Lecture I.: Introduction— 
Units of time—Historical sketch—Description of usual forms of watch— 
Escay ts—Conditi of accurate timekeeping, and arrangements 
necessary for their maintenance in the higher class of watch. ednes- 
day, Feb. 9th, at 8 p.m.: Ordinary meeting, ‘‘The Present Condition of 
the Art of Wood-carving in England,” by Mr. J. H rford Pollen. 
Friday, Feb. 11th, at 8 p’m.: Indian Section, ‘‘ The Gold-fields of India,” 
by Mr. Hyde Clarke. 
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THE EMPLOYERS LIABILITY ACT. |. 
THe Act “to extend and regulate the liability of 
employers to make compensation ‘for .. nal injuries 
suffered by workraen in their service,” has now been in 


force about four weeks. We have not yet heard of a 
single case where action at law has been taken under its 
rovisions, and we are satisfied that no legal decision has 
n given, Common sense would naturally prompt us to 
wait patiently for results before saying or doing anything 
further. While as yet before Parliament the measure 
was amply discussed. Now it has been passed, and has 
become the law of the land, surely peace might be allowed 
to reign until experience affords fresh. data. Those, how- 
ever, who are most immediately affected, viz., employers 
and workmen, do not seem content to do this. Even 
before the law came into operation employers in some 
districts took fright, and apparently came to the conclusion 
that the Act must not be allowed to take effect. There arenot 
many cases, in modern times, where men of position in this 
law-abiding land have combined for the purpose of trying 
to render any law inoperative. Nevertheless, it has ‘Gn 
sought to do so in this instance, notably in Lancashire ; 
though from want of success the attempt appears now to 
have been abandoned. We do not contend that in so 
doing employers have acted illegally ; on the contrary, 
they were strictly within their legal rights. They said in 
effect to their workpeople, “We have had a new liability 
cast upon us as regards yourselves, This liability may be 
expressed in pecuniary terms. A certain sum per work- 
man per annum, varying according to the riskiness of his 
employment, would maintain a fund sufficient to meet all 
claims under the Act. We are willing to contribute 
one-half if you will give the other of such neces- 
sary contributions, and provided you will undertake never 
to put the Act in force against us.” This is what the 
employers who sought to contract themselves out of the 
Act are understood to have offered to their workmen. 
With very few exceptions such offers have been declined, 
and the full influence of the trades union officials has been 
enerally and strenuously used in the same direction. So 
ar, dissatisfaction with the untried Act would appear to 
be confined to employers. But that is hardly so, for 
recognised labour representatives in the House of Commons 
have been inquiring whether the Government intend 
bringing in a new Bill to amend the Act, so as to prevent 
employers from contracting themselves out of it. ving 
received a negative reply, Mr. Macdonald has actually 
introduced a Bill himself to amend it. The present posi- 
tion seems therefore to be one of apprehensiveness instead 
of satisfaction ; eagerness for fresh legislation rather than 
contentment with what has been done; and this is the case 
with both ies, though with different aims and objects. 
In short, the contest which should have been concluded in 
Parliament is now being continued outside. In our view 
both parties have been acting unwisely. The employers 
unwisely—though by no means unfairly—in seeking to 
neutralise the Act Sihen it has been fairly tested ; and 
the workmen unwisely in seeking to amend it—in the 
direction of greater stringency—before it has become clear 
how it is likely, as it stands, to affect their interests. It 
should be clearly borne in mind by both parties that this 
is a question, not of a new burden upon trade, but simply 
of the readjustment of an old one. The effect ought to > 
firstly, to diminish the number and severity of accidents 
by forcing all who have any sort of control to increased 
carefulness ; and,secondly, to shiftthe pressure occasioned by 
them from weak or innocent to strong or — shoulders. 
Accidental calamities to producers, if iable to recur, 
may be regarded as impediments to production, and con- 


¥,| stitute a proper charge upon it, tending to increase the 


cost to the ultimate consumer, that is to the general public. 
The general public will get the benefit of the diminution 
of accidents resulting from increased carefulness. The em- 
ployers and workmen, whose voices are heard most loudly at 
the present moment, are both mistaken if they suppose that 
hitherto workmen, as a class, have borne pecuniary losses 
which, under the new Act, the employers, as a class, will 
have to bear. Let us suppose a case of accident involving 
personal injury, and liability for compensation under the 
old system. A subscription would probably have been 
got up for the sufferers, and the sum needed, or part of it, 
would have been paid by the public direct. If not, 
penne infirmary, or other charitable relief would have 

n forthcoming up to a certain value to keep alive those 
left dependent until they should become self-supporting. 
All these contributions come from the general public, and 
largely from the employer class.) But that is not all. 
Workmen, in competing for employment, have always 
taken into account the riskiness of the occupation, avoid- 
ing, except at a higher rate of payment, those which are 
attended with extra risk, and competing for those without 
such disadvantage till the wages were lowered propor- 
tionately. 

-_~ one who compares the average rate of wages earned 
by colliers as com with ironstone miners ; both as com- 
pared with ordinary agricultural labourers ; and sailors, sea- 
going engineers, and stokers, as compared with the class 
rom which they are drawn on shore, will at once notice 
that an extra price is and has always been paid as an 
equivalent for the extra risk run. Therefore employers 
have all along been paying workmen for their risk of per- 
sonal injury, either by increased wages, or by subscriptions 
to benevolent institutions, or through the poor rate ; or, 
where the general public—the universal ultimate customer 
—has contributed direct, the employer has refunded b 
selling his products so much cheaper, in reliance upon suc 
help whenever needed. Looking at the question from any 
possible point of view, it becomes clear the “have- 
nots” must be suppo by the “haves.” Otherwise 
the tendency would be towards diminution of the working 
population, which would bring higher wages, and so even- 
tually extract the same payment in another form. If, then, 
the employing class have hitherto been actually paying, in 
some form or other, compensation to workmen for personal 
injury,and passing the charge forward totheircustomers,until 
it finally reached the ultimate consumer, how will it be now? 
Will they have to bear it themselves, or bear it twice over? 
It is argued that this cannot be, and for the following 
reasons :—Workmen will now begin to take into account 
that they need not consider this item of risk at all. In 

personal 


comparing different “occupations in respect of 


danger, they will see that all-occupations are now on an” ~~ 


uality, in-so far as the niary compensation recover- 
able can make up aa tom of gp limb. The 
thrifty man who was accustomed to insure i 
accidents will now no longer need to do so, and will 
able to take so much lower wages. Of course, he 
will, as heretofore, get. as much as_he can for his labour; 
but in times of scarcity of work he will inevitably be 
forced down to a proportionate extent on this account. 
The thriftless man who relied on the public through 
charitable institutions and through the rates before, will 
rely on the public through the employers now. The em- 

loyers will have to establish insurance companies at once. 

hese will, for an annual charge per workman, undertake 
the risk, or the major part of it. The premium payable 
to the insurance office will be a charge on production. It 
will not be an extra charge, but will merely take the place 
of other charges, which have hitherto been paid with 
the same ultimate destination and effect. ese older 
contributions will be withdrawn or decreased. Poor rates 
ought to diminish. Benefit societies, accidental insurance 
societies, and the like, may lose the reason of their exist- 
ence. Subscriptions, levies, and so forth, for injured and 
for the relatives of accidentally killed workmen, whether 
promoted by employers, fellow workmen, or the public, 
will go out of fashion. Where hospitals or infirmaries 


are made use of, it will now be only fair that patients” 


entitled to compensation shall be asked to pay for the 
benefit they e; and many similar alterations will 
ensue, the net result being that the old burden will still 
be borne by the ultimate consumer as heretofore, but will 
reach him through somewhat new channels. All these are 
arguments, but they should not be pushed too far, for it 
must be borne in mind that only one element of danger in 
employment has been removed, namely, the result of 
employers’ negligence. In the case of every accident not 
referable to such cause, the men’s insurance, benefit, and 
other societies will continue to have an ample field, and 
we doubt whether rates will be materially or at all 
reduced. Returning to our starting point, we think the 
pith of the discussion is that the new measure should 
not be resisted or amended as yet, but simply acquiesced 
in and provided for. We therefore would make two 
suggestions—one to the workmen, that they should be 
patient, leaving it alone, that is unamended, for 
the present, and that in putting it into operation 
they should evince a and compromisin; 
-_ and discourage all attempts which some o 
their number may be di to make, to get the 
“last drop of blood” from an unfortunate employer. 
The other suggestion is that insurance societies which 
employers may be driven to join may possibly adopt some 
lan by which no insured shall be fully insured, the reason 
ing that by leaving a margin of risk it is to be 
supposed that the insured will be more careful. 


DOCTOR J. H. MACLEAN’s “ PEACE MAKERS.” 


Unver this title the Army and Navy Journal of 
January 8th gives a long illustrated description of a new 
armament of a startling character, devi by a Doctor 
McLean, of St. Louis, and in course of experimental 
manufacture at New Haven, United States. The inventor 
appears to be prompted by a kind of patriotic philanthropy 
to devote himself to the construction of ingenious machines 
for the destruction of life, convinced that it only needs a 
sufficient stride in this direction to abolish war. Our 
readers will, therefore, understand that every refinement 
of destructive power argues a corresponding intensity in 
desire on the part of the doctor to save life. From a pecu- 
niary point ef view we are shown little beyond the fact 
that a gentleman of very large wealth is the responsible 
head of the enterprise. Perhaps on the same homeeopathic 
principle by which war is to be killed, the present manu- 
facturers of war material are to be deprived of their profits 
by the vastly greater gains of the benevolent doctor. 

owever, our business is with the actual designs, and these 
are so numerous and original that we cannot hope to do 
them justice; for it appears that the doctor's “active 
brain” has “evolved new conceptions, until an entire 
system, offensive and defensive, comprising permanent and 
floating impregnable fortresses, ships shot and torpedo- 
proof, torpedoes and projectiles of various sizes is the 
object of its contemplation.” 

The starting B yong appears to have been a new breech 
system, designed to admit of large guns being made in 
parts to take to pieces when required, to secure safety with 
increased powder charges, to consume the powder perfectly, 
to render Save unnecessary, and prevent all escape of gas, 
to combine rapidity and simplicity, and lastly, to take up 
the recoil of the Our readers will perceive what a 
blow even this Srocvtite design. deals to inventors— 

rhaps Armstrong, Krupp, Noble, Boxer, Moncrieff, and 
an more especially. We are unable to gather the 
exact means by which success is achieved, for the writer 
regrets that “thus far no cuts have been made,” so that 
we must be content with a very few words, which convey 
so little that we do not give them. Our contemporary then 
conducts us through illustrated descriptions of very varied 
designs. The “General Sherman” and “General Grant” 
appear to be light magazine field guns on siege en 
mounted on rather sporting-looking platform wagons. e 
latter fires forty-eight shots in a minute. The “ Annihila- 
tor,’ the “Besom,” and the “ Lady McLean” are machine 
guns ; the latter has seventy-two ines, containing 
1152 cartridges. It would be obviously futile to endeavour 
to describe such designs in a few lines. A more simple 
matter is the pattern of iron shield proposed under the 
name of “iron forms.” It consists of folding hinged plates 
of iron, not unlike those tried several years since at Chat- 
ham, but brought into a more complete shape. The plates 
are hinged neatly together, so as to enable them to form a 
continuous iron breastwork ; or they may be formed into 
boxes, and filled with earth, and so built up into regular 
battery parapets. There is something to be said for this 
device in siege operations, but the weight would probably 
be too great to admit of its general use in the field as con- 


templated, Dr, McLean quietly settles this question by 
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assuming that 10,000 men supplied with shields are equal 
to 20,000 without—an assumption that at once sug- 
gests similar reasoning in other matters. The fact 
is, that the advantage of such shields at all is not 
extraordinary, though we should be inclined to think them 
good under certain conditions. If freely used as depicted, 
however, they must frequently fall into the hands of the 
enemy, a consideration which disposes of the idea that they 
would enable a campaign to be conducted with half the 
troops otherwise required. It is to be observed also that 
they admit of being turned by an enemy much more 
readily than an ordinary field trench when it is captured. 
For permanent iron defences inst heavy artillery Dr. 
McLean proposes to use plates * eer like books in a shelf 
and bolted together, the edges of the plates being presented 
to the fire of the enemy. This is an ingenious substitute 
for thickly rolled iron, but we do not believe it would 
answer. A shot, we should expect, would drive plates out 
of the row, breaking the bolts and quickly destroying the 
whole structure. How bolts could be expected to stand 
transverse shearing under such circumstances we cannot 
explain, except by the fact that such designs have not been 
proved. The double turret of horizontal is one of 
the weakest designs we have ever seen. It consists of a 
double dome built up of horizontal plates apparently, 
We should expect the first powerful shot to shear the bolts 
and drive in some plates, and then one or two well-directed 
shells ought, we think, to blow the whole structure to 
pieces ; unless, indeed, the quantity of iron used was totally 
out of proportion to that generally employed, which it is 
in the figure given, where we should suppose at least 70in. 
of iron was contemplated for the outside walls alone, judg- 
ing from the size of the men shown. 

Another figure depicts a cross section of a floating iron 
fortress, in which apparently two guns revolve on one 
table fixed breech to breech—a feature that in itself speaks 
volumes. Let the reader try and work it out. Is it sup- 
posed that the guns are to be pointed at anything?! If so, 
isit probable that an enemy will appear in two directions 
so exactly opposite to one another that the guns can 
fire at both! Or is one gun to fire and then the other to 
be run round to fire in its turn! If so, is it to be loaded 
while it is being run round ! and even if so, why not have 
both guns abreast, which necessitates much less room and 
much less labour and waste of time. In fact, the man 
who, having seen two guns abreast of one another in a 
turret, designs such a thing as this, shows a marvellous 
preference for what is utterly bad. Here is a turret of 
uncouthly large size, yet without room for the recoil of the 
guns, and arranged so as practically to render only one 
of the two guns available, for clearly it would be better 
only to work one than to waste time and labour by bring- 
ing the other round. We think after this illustration our 
readers will hardly care to hear of the “Octopus torpedo” 
which travels three miles an hour, and which, “if dispatched 
in any considerable number,” “will be certain to reach 
and cling to its object till its mission is performed,” or of 
a 100-ton gun which takes into small pieces, so as to enable 
the “ monster to travel piecemeal.” 

The fact is we have felt doubtful about mentioning this 
armament at all. Can it be that the Army and Navy 
Journal is indulgmg in a joke? At all events it is a fact 
that eight full pages of the journal are devoted to the 
subject. We, therefore, commend it to such of our readers 
as are curious on the subject of an enterprise stated to 
be in actual operation on a large scale. 


GAS PRODUCTION IN CLEVELAND. 


TuE Middlesbrough Corporation, which owns the gasworks 
supplying the borough, publishes from time to time valuable and 
interesting statements illustrative of the extent and cost of the 
production of gas in that borough. Of the first of the facts 
which appears in the most recent of these is one proving that 
indirectly as well as directly the revival in the iron trade is 
greatly benefitting Cleveland and Durham. In Middlesbrough 
there are now sold about 2,000,000 cubic feet more gas than there 
were a year ago, and there is ground for the belief that the 
neighbouring towns are receiving a similar benefit. Confining our 
remarks for the present to Middlesbrough, it may be said that 
in the month of November last—that being the latest period to 
which the figures are yet obtainable—there was made at the gas- 
works of the borough the quantity of 18,630,000 cubic feet of 
gas. This was a fair amount for what may be called a compara- 
tively young borough, and one subject to periods of fluctuation 
in trade. It is not so satisfactory to find that more than one- 
eighth part of the whole was disposed of as “leakage.” In pro- 
ducing the gas slightly over 17994 tons of coals were , 80 
that the production of gas was at the fair average of 10,350 
cubic feet of gas for every ton of coals used. The cost of pro- 
duction of the gas may be thus stated :—Wages, 6°93d. per 
thousand cubic feet of gas sold, the quantity sold being that 
made less the leakage ; coals, 10°28d. per thousand feet ; lime, 
O-lld. per thousand feet ; tallow, oil, and stores, 006d per 
thousand feet ; salaries, 109d. per thousand feet ; and general 
charges, such as gas for works, rates, bad debts, &c., 4°64d. per 
thousand feet. The total gross cost, then, is ls. 11-1ld. per 
thousand feet sold. The residual products yield : Tar, 2°03d. 
per thousand feet ; ammoniacal liquor, 3°03d.; coke, 5°30d.; and 
other items give a total of 11°33d. per thousand feet. The net 
cost of the gas, then, appears to have been 11°78d. per thousand 
feet of gas sold. The net price received for gas sold is, it may 
be said, a fraction less than 3s. per thousand feet, and the 
balance towards interest, redemption, and profit is considerable— 
£1581 in the month named—which, though one of the winter 
months, is not the largest in production or yield. It may be 
added that the cost is slightly more than it was a year ago, and 
the sums received for residual products slightly less, so that the 
example quoted is not a favourable one. When it is added that 
the production of gas has varied in recent years from 140,000,000 
cubic feet to 167,800,000 cubic feet yearly ; that the illuminating 
power is declared as equal to 16°02candles ; and that thecost of coals 
may be taken as from 8s. to 9s. per ton at the works, the figures for 
forming an opinion as to the economical working are at hand. It 
may be said that the purchase of the gasworks has been one of 
the most fortunate of the ventures of this corporation, for it has 
madea large profityearly after paying interest and redemption, and 
there are all the indications that the profit will be considerably 
increased for some time to come. It it evident that there remains, 
and will remain, a large field for the use of gas for illuminating 
purposes, and it is possible, and even certain, that its use for pur- 


poses of power-production and for heating will grow, so that in 
the great towns the production may be expected to increase, if 
“~ producers will aim at improving the product and lowering 
the price. 


THE MANCHESTER, SHEFFIELD, AND LINCOLN RAILWAY. 

From the official reports and ts of ts of the 
Manchester, Sheffield, and Lincolnshire Railway Company, it 
appears that during the half-year just closed there was expended 
on capital account £237,108. Of this £107,391 was expended on 
lines open for traffic, chiefly in the construction of way and stations, 
and their ext , and including over £12,000 spent on the 
block system. On the lines in course of construction £12,512 
only was spent; on the working stock £34,392. This latter 
item includes: the purchase of four tank engines and two 
contractors’ engines, 311 goods wagons, and £2376 spent 
on vacuum brakes. On the dock works at Grimsby £15,108 
has been spent; and the balance of the total expenditure 
on the capital account has been spent in the subscriptions 
to joint lines, such as the Cheshire lines, and the Wigan 
Junction Railway. If we contrast these sums with those 
intended to be spent in the half-year that is now entered upon, 
we shall obtain some idea of the state of the works ; of those 
proposed, and of the probable effect on some of the engineering 
and contracting trades in the district that is served by the Man- 
chester, Sheffield, and Lincolnshire Railway. It is proposed in 
the current half-year to expend on lines open for traffic 
£116,730—rather more than was expended in the past half-year— 
and the bulk of this is to be expended at Gorton, Sheffield, 
Staleybridge, and Grimsby. On rolling stock the estimated 
expenditure is £35,000 ; on lines in course of construction—the 
Barnsley coal line and others—434,000 ; and in subscriptions to 
joint and other railways, £110,000. Except in the two last items 
there is not a material difference between theamountactually spent 
in the past half-year and in that estimatedas needed to be spent in 
the one now entered on, and looking to the fact that in the future 
the sums proposed to be expended on the lines open, and those 
that are in course of construction are comparatively small,itmay be 
believed that the capital expenditure on this line is likely to be 
speedily reduced. There has been in the past half-year a satis- 
factory growth in the revenue, and with the continuance of this 
that may be expected from the revival of trade now known, a 
better return may be hoped in the early future on the capital 
that has been invested in this line. It serves a rich district, and 
ithas recently spent very large sums on the port of Grimsby which 
it has been fostering, so that the looked-for return should not be 
small, The parent system in the past half-year has done well 
in earning an increase of £30,197 on the revenue, at a cost of 
£11,284 ; but in the fact that the joint lines have given only a 
net increase of £13,422, and that the increase in the work- 
ing expenses has been to the amount of £15,232, there is the 
explanation of the reason why the deferred stock in the Man- 
chester and Sheffield has received no dividend for the past year. 
If the joint lines were made feeders of the net revenue instead 
of suckers, the prospects of the Manchester, Sheffield, and Lincoln- 
shire Company would be brighter even than they are. 


LITERATURE. 


The Principles of Graphic Statics, By Gro. SyDENHAM CLARKE, 
Lieut., RE. E. F. and N. Spon. 1880. 

Tue author of this work complains in his preface that 
“the study of Graphic Statics, as a subject sui generis, has 
made but little progress in England. While in many of 
the great engineering schools of the Continent it is thought 
worthy of a professional chair, in England it is left to be 

leaned almost haphazard.” We are by no means sure, 
Goseeony that the English practice in this respect is really 
to be condemned. A subject which is to be treated as sui 
neris, and taught by a separate professor, ought either to 
G like statics and dynamics, the complete discussion of 
some one branch of science, or else, like the differential caleu- 
lus, the description of a method of calculation so important 
and so universally applied that its principles deserve a sepa- 
rate study. Now graphic statics does not fall under either of 
these classes, It is the description of a particular method, 
—the graphic—as applied to parts only of a particular 
science—statics. We say to parts only, because it soon 
becomes evident that there are many portions of statics to 
which it cannot be applied with nearly the same facility 
as methods of computation, and other parts to which it 
cannot be applied at all. But a special professor of graphic 
statics will inevitably ignore this fact as much as possible, 
in order to make the most of his subject: he will insist 
on applying the graphic method to all problems where it 
can be applied at all, at whatever expense of time and 
trouble, and the parts where it cannot applied he will 
be tempted to slur over or disregard. We are not, there- 
fore, disposed to regret the fact that we have no such 
professors in England. 

Our conviction is, in fact, that the graphic method in 
statics is only an adjunct, useful in particular cases ; and 
further, that as such it should never be employed exce 
by those who have already obtained a good grasp of the 
subject by other means. This last conclusion is to some 
extent a necessary one, as is sufficiently shown by the 
book before us. Let no draughtsman imagine that by 
taking his drawing-board and instruments and setting this 
book before him he can master the science of statics, 
without reading any other basis than a little arithmetic 
and Euclid. At the very outset he will find that the 
Parallelogram of Forces is simply stated and not proved; and 
further on he will be ex to know what is meant by a 
“moment” or a “couple,” and understand the advantages 
of readily computing them. In fact, if he attempts to 
study the book with no other foundation of knowledge, a 
few pages will suffice to land him in hopeless confusion. 
There is no short cut to the exact sciences; and no approach 
to precise statics, except by a laborious, but most salutary 
progress h algebra, trigonometry, and analytical 
geometry. When, by their aid, the student has mastered 
the main principles and chief problems of statics, it will be 
time to take up graphic methods, and see how far he can 
clear his conceptions and lighten his practical work by 
their employment. 

The point for which we wish to contend is, that graphic 
and computative methods should not be taught separately, 
but conjointly, and that each should be employed in turn 
whenever it is shorter and simpler for the particular 


| problem jn hand, The same, we are inclined to think, 


might be done in other subjects ; ¢g., the student of Euclid, 
Book IT., might be saved the labour of wading through 
long propositions, to prove what algebra would give in a 
couple of lines. But confining ourselves to statics, our 
first aim should be to determine what parts of the subject 
are best treated by graphic and what by computative 
methods. We could wish that Mr. Clarke, who has 
studied the subject so thoroughly, had given us his views 
upon this point. All that can be gathered from him on 
this head is by noting which propositions he has given, 
and which he has omitted ; #4 as to these we are unable 
at all times to approve his selection, Graphic methods, it 
should be observed, though tempting in many cases, and 
most valuable in some, have certain general disadvantages, 
which practically limit their use, For susnaple, every 
engineer who has been through the shops will probably 
remember one workman at least who was profoundly 
versed in the mysteries of the slide-rule, and was always 
anxious to demonstrate to his mates the marvellous calcu- 
lations which he could effect by its aid. Now the slide-rule is 
simply an instrument for performing mathematical calcula- 
tions by graphic methods; but it 1s scarcely ever used b 

educated engineers, who find that rx d can perform their 
calculations quite as rapidly and safely by a com- 
putation ; and what are the reasons of this! Firstly, 
that method is pretty sure to be the most generally used 
which requires the least amount of apparatus, and can be 
combined most readily with other work, An arithmetical 
calculator needs nothing beyond a pencil and a bit of paper, 
or the margin of the book he is reading ; while the graphic 


calculator is — when away from his T-square and 
compasses, as the mechanic is when his slide-rule is 


out of his pocket. Again, an arithmetical calcula- 
tion, once made, can be checked over again at any 
moment without any apparatus whatever, simply by run- 
ning the eye over thetigures. To check a graphic calcula- 
tion, the measurements, angles, &c., must all be gone 
through again, exactly as they were at first. This difficulty 
is sure in practice to prevent many calculations from being 
checked at all, and thus to lead to frequent errors. 
Thirdly, every one who has conducted long series of 
arithmetical calculations, knows that there are gene- 
rally circumstances which enable him greatly to sim- 
plify and shorten the process; for instance, in 
calculating: the strains on girders, the points of application 
of the load are almost always at equal intervals, and the 
load at each point nearly constant. No assistance of this 
sort is obtained in graphic methods. Lastly, the result of 
a graphic method must always be an approximation, given 
by the reading of a scale; and therefore an approximation, 
the probable error of which there is no means of deter- 
mining. In most practical cases this is of no great import- 
ance, but it still leaves a somewhat unsatisfactory 
impression. 

Hence, if the actual time of reaching the same result 
by arithmetical and graphic methods com , we 
believe that the advan will remain, oftener than 
is supposed, on the side of the former ; except in cases 
where the number of operations to be performed 
is considerable, and their nature such as lends itself 
specially to linear transformation. On this ground we 
venture to think that several of the propositions in the 
present volume might have been dispensed with. Thus, 
the work opens with a chapter on hic arithmetic, 
showing how we may multiply, divide, obtain powers or 
roots, Xc., by means of lines or diagrams. We doubt if 
there is one of these problems which would not take 
longer time if worked out in this form than by simple 
arithmetic, and are sure there is none that would not easily 
be distanced with the aid of logarithms. Mr. Clarke 
observes that graphic methods are easily grasped by work- 
ing men; but surely it would be no less easy to teach such 
men the use of logarithms, even where they did not 
understand their principles. From arithmetic we pass at 
once to statics, without any allusion to trigonometry ; 
although in commencing statics we at once see that a 
knowledge of trigonometry is assumed to have been 

uired. The parallelogram of forces being assumed, the 
poe mete modes of fixing the conditions of equilibrium of 
a body under any forces in one plane, by means of the 
funicular polygon, is worked out at length. As the funicular 
polygon is the foundation of the graphic method, this is 
desirable ; but there is some confusion. in the subsidiary 
ropositions, ¢.g., in page 16 we have the proposition to 
a in directions,” whereas the real 
enunciation is “ to find the forces acting along three given 
lines, of which a given force is the resultant.” The prin- 
ciple is then applied very briefly to the case of the arch, 
which might well have been dwelt upon at greeter length, 
as it is one which is peculiarly susceptible to graphic 
treatment. The next application is to determine the 
moments of forces about any point ; but in this case we 
think the arithmetical will generally beat the graphic 
method, unless wheve the directions of the forces are much 
varied, and their v.iues very irregular. 

We are now introduced, after a brief general disserta- 
tion on reciprocal figures, to what is really the main work 
of the book, namely, the application of graphic methods 
to the determination of stresses in framed structures. 
Here we are on safe ground, where the advantages of the 


graphic method are incontestable ; and, so as we are 
able to judge, this ground is ably covered, and with 
due attention to practical requirements, The general 


method is first described. Then several of the most 
common forms of roof-truss are taken, both for small and 
large spans, and the stress diagram worked out for each. 
This is a common problem, and one where the method 
shows perhaps to more aqvantage than anywhere else, owing 
to the number and variety of the strains, and the accuraey 
with whieh they can be fixed. The question of wind 
pressure is next considered, and it is stated that in England 
it has been variously taken at 40 lb. and 50 Ib. per square 
foot. Recent events have shown that the limits taken 
have varied much more widely, and that the matter is 
still very much an open one. The chapter ends with brief 


articles on the Warren and Bollman girders, which seem, 
a little out of place, 
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Chapter V. deals with the action of stationary loads, 
with various distribution, on beams, As to many persons 
that word still suggests nothing but a rectangular section, 
like that of a beam of timber, it might have been stated 
that the whole investigation applies equally well to any 
structure, cantilever, or girder which is exposed to a cross- 

’ breaking strain, All that it proposes to calculate is the 
nature and amount of the stresses upon any section of 
given depth; the form of the section, and therefore its 
resistances to the strain, are left for the present out of 
account. The next chapter deals with travelling loads, 
and very properly gives chief attention to the case 
of railway bridges, e come then to braced and lattice 
rirders, of which three forms only are considered—the 

arren, the bowstring suspension, and the ordinary bow- 
string. It seems a pity that some of the American forms 
of truss should not have found a place here, From this 
we return, somewhat unexpectedly, to consider the centre of 
parallel forces and the centre of gravity. Graphic methods 
are given for determining the latter, in the case of polygons, 
circular segments, and other figures. It is needless to say 
that these are very much longer than the simple and well- 
known plan of cutting the section out in cardboard or 
zinc, and suspending it from two points in succession ; whilst 
they are probably at least as liable to error. The latter 
method has been long in successful use by Mr. B. Baker, 
as we learn from his paper on the “ Practical Strength of 
Beams,” lately read before the Institution of Civil Engi- 
neers; and as it is really a mere extension of graphic 
methods, we think Mr. Clarke would have done well to 
mention it. In Ch. LX. we pass on to moments of inertia, 
and the modes of determining these by means of the 
central ellipse; and in Ch. X., these principles are applied 
to their usual object—the determining the moment of 
resistance of a given beam. Mr. Clarke has here intro- 
duced from Germany a new term, “ kern,” to express the 
locus of the stress centre of a section, when the axis, about 
which the moment of inertia is taken, is made to move so as 
always to pass through one point, and one only, of the out- 
line of the section; and he gives the form of this kern for 
various simple figures, including I sections, L sections, &c. 
In this chapter a useful table of the moments of inertia for 
various common sections is also given; but, on the whole, 
this, the last chapter of the book, has a decidedly frag- 
mentary character; and a student coming to this part of 
the subject for the first time would be considerably puzzled 
as to its drift and purpose, This is, in fact, a final instance 
of the essential difficulty attaching to any book which deals 
~~ with graphic methods, 

e have not hesitated to speak frankly as to the defects 
in this work, partly because we think them inherent in 
this method of treating the subject, and partly because the 
book is really so good that we wish to see it improved to 
the utmost. We will not dwell on minor points, except to 
express our regret that a large number of the figures have 
been relegated to a set of lithographed plates at the end. 
The tiresome process of glancing perpetually from the 
text to the figures and back again, which is inseparable 
from the reading of a work on graphic methods, becomes 
almost insufferable when the two are on widely separated 
pages. Woodcuts carefully inserted at the right spot are 
the only satisfactory method. Even so the difficulty of 
comparing text and figures has apparently produced some 
errors, ¢.g., two misprints—0 for 1 and 0 for 2—at the 
bottom of the very first page. 

It will be seen that we are inclined to wish that Mr. 

Clarke had written either a shorter book or a longer one. 
If he had strictly confined himself to those problems in 
statics which are treated with decidedly greater convenience 
by the graphic method than by any other, then much which 
is here might have been omitted, and this would have 
left room for further detail on some important points, such as 
the arch. But what we would far rather see would be a 
work on statics for practical purposes, starting from first 
pesncieies, and proceeding on the old lines, but differing 
rom ‘such works as Rankine’s “ Applied Mechanics” by 
being far shorter and simpler, and from ordinary theo- 
retical works by confining itself to those branches which 
have a senetienl interest, and by using payee or algebraic 
methods in turn, as each was most suitable to the matter 
in hand, The college at Cooper’s Hill possesses in Prof. 
Caleott Reilly, Prof. Unwin, and Mr. Clarke himself, 
three gentlemen admirably qualified to produce such a 
work, and we cannot conclude better than by commending 
it to their joint attention. 


SELECTED AMERICAN PATENTS. 

In round numbers, 260 patents are issued every week in 
the United States, The number is sometimes greater-— 
seldom less. These patents ostensibly represent a great 
deal of inventive work ; but hitherto next to nothing of 
the character of this work, or of the nature of the inventions 
patented, has been known in thiscountry. We believe that 
a great many of our readers would like to learn something 
concerning the inventions patented in the United States, 
and we therefore commence this week the publication of 
selections from the Official Gazette of the United States 
Patent-oftice. 

It will easily be understood that we cannot powitly find 

for more than a few American patents each week ; but 
at the end of the year our readers will find that they have 
had the opportunity of learning something concerning 
some hundreds of those inventions which possess most 
interest for English readers, In other words, we shall use 
the utmost care only to publish those drawings and speci- 
fications which reprc .ent the very best work of its kind that 
the American inventor can do, It must not be supposed 
that our readers will lose spat deal by not having the 
whole American weekly list before them. As a matter of 
fact, American patented inventions are peculiar in their 
character, and the greater part of them possess only a very 
circumscribed yalue and a purely local interest; many, 
indeed, being for the merest trifles, Collar and sleeve 
buttons, hand stamps, whisks, potato and apple parers, 
packing boxes, curtain fixtures, carpet stretchers, sewing 
machine attachments, tea and coffee-pots, and such like, 
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appear in the Official Gazette by the dozen, There also | 


are to be found a very large number of patents which only 
interest Americans —as, for example, patents for car 
couplers, spark arresters, ore separators, &c. In agricul- 
tural machinery, strange as the statement may appear to 
many persons, very few of the inventions are useful, we 
will not say out of America, but out of the district in 
which the inventor lives. Thus we have devices for 
scraping mould-boards of pane, which only apply to one 
special form of plough, as indigenous to a district as the 
turnwrest is to Kent ; and fittings for reaping machines, 
which would be quite useless in a crop much more than 
2ft. high ; or a seed-depositing machine, which can onl 
serve to plant Indian corn ; or a hoe for rice crops, Suc 
things it would be useless to illustrate in our We 
shall take care, however, that every American dotke likely 
to prove useful to the English agriculturist as it is, or 
capable of being improved upon here, shall be adequately 
set forth in our columns. 

It will be seen that the descriptive “eg are given 
in language very different from that of our own abstracts 
of specifications. We describe the American inventions 
in the words found in the Official Gazette. It is claimed that 
in the United States official examination practically precludes 
the patenting of old devices, Our readers will soon be able to 
judge for themselves how far this claim is justified by the 
facts. Furthermore, should they be disposed at any time 
to regard the patents we illustrate as uninteresting or 
trivial, we beg that they will bear in mind that they are 
the best and most likely to be generally useful, patented 
week by week in the United States. Finally, we would point 
out that a comparison of the character of the inventions 
eens in England with those patented in the United 
States appears to us to be on the whole very much in 
favour of the English inventor. There can be no doubt 
that much more that is insignificant is patented in the 
United States than in this country. First, because patents 
are cheaper at the other side of the Atlantic than they are 
here, and, secondly, because the facilities for making money 
out of patents are greatly enlarged by the circumstance that 
in a young and pushing country men are continually invest- 
ing in new plant, while the American inventor is as a rule 
quite satisfied with royalties at which the English inventor 
would not look. The American if he clears a couple of 
hundred dollars by an invention is well pleased. The 
English inventor would expect at least £200 for the same 
thing. For important inventions, involving new prin- 
ciples, we may search almost in vain in the United States 
Patent-office. There are, of course, a very few exceptions 
to this rule; but inventions concerning little every-day 
matters, which after all concern social Tife very nearly, are 

lentiful ; and to thousands of men it is really far more 
important that they should be saved trouble in putting in 
a pair of sleeve links, than it is that steel should be freed 
from phosphorus, or that engines should burn but 14 1b. of 
coal per horse per hour ; and the inventor of the convenient 
sleeve link will probably make fifty dollars out of his 
patent, and go on his way rejoicing, while the man who 
sets about improving steel will lose—if he has it—a large 
fortune and his peace of mind. Americans are wise in 
their generation, They are contented, in the matter of 
‘oe with small profits and quick returns ; and so it 
1a) 


ppens that the cream of American invention — the | Project 


devices, that is to say, which possess a cosmopolitan interest 
—can be set forth in’a comparatively small space. 


Kenyon’s INDICATOR.—We are requested to state that Messrs. 
C. Wilden King and Co., 41 and 42, Parliament-street, West- 
minster, are sole agents for Kenyon’s Patent Indicators, illustrated 
in our last impression. 

LAUNCH ON THE TyNE.—On Saturday a steamer of 3500 tone 
burthen was launched by Messrs. Wigham Richardson, and Co., 
from their Neptune Shipyard for Messrs. Stumore, Weston, and 
Co., of London and Liverpool, She is intended forthe American 

e, is specially fitted up for cattle, and has engines by the same 
builders of 1 effective horse-power; the boilers, three in 
number, complains the very latest improvements for economy of 
fuel, and for burning any kind of coal. She was christened by Miss 

Down, from ebaston, the ‘‘ Barden Tower,” the name of 
the lovely seat of the Duke of Devonshire on the Wharfe. Imme- 
diately after the launch she was taken under the builders’ 100-ton 
shear- to be masted and to have the machinery put on board. 
The building has been superintended by Messrs. Ashlin and 
Asbridge, naval architects and consulting engineers, of Liverpool. 
This is the third steamer built by Messrs. Richardson for Messrs. 
Stumore, Weston, and Co., who have also ately added the Cunard 
liner, the Algeria, to their fleet. 

THE INsTITUTION OF Civil. ENGINEERS.—We are asked to 


tings of the students of this Institution will be | the 


that 
held at 7 o’clock on the undermentioned Friday evenings, for read- 
ing and discussing the following papers : February, 4th, ‘ Boilers,” 
by William Marriott—Mr. Bramwell, F.R.S., vice-president, will 
ide ; February 11th, ‘‘The Internal Corrosion of Cast Iron 
ipes,” by Mathew Buch Jami Mr. Rawlinson, C.B., 
member of Council, will preside ; February 18th, “The Road to 


president, will preside. It has been intimated that the Council are 
prepared to award, for a paper of pecgitts importance, a Miller 
scholarship of £40 or three years, as well as 

er prizes for other approved communications ; and it is stated 
that a second series of students’ meetings will be appointed if a 
sufficient number of suitable papers are received. 

Kino’s CoLLeck ENGINEERING SocieTy.—At the weekly meet- 
ing of this Society, held op Friday, January 28tli, an interesting 
discussion took p on the merits of “Stone v. Iron for _S 
Construction.” The debate was opened by the ident, Mr. H. 
H. Parkinson, who strongly advocated the use of stone in all cases 
where practicable, claiming for it superiority over iron in dura- 
bility, strength, stability, and architectural beauty. Mr. R. Ellis, 
on the other hand, urged that iron was pref: \ 
regards primary cost, but also in consideration of its lightness, 
facility and Fait of construction, and the greater speue that 
were obtainable. . Harry J. Thompson, in plening § e subject 
from both scientific and ical points, considered that the pre- 
sent methods of testing iron structures were ineffective, and pre- 
dicted that the iron bridges of pe t age would give much 
trouble to the engineers of the ‘4 spirited discussion was 
continued by Messrs. F. . Hanner, A. Sharpe, Douglas 
and other members, and after a few closing remarks from. the 

resident the meeting adjourned. At the meetings to he held 


during the month of Fe’ ig ee following 


i s areannounced for 

‘and Walla,” Mr. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible a the opinions of our 
correspondents. 


FIRE ENGINES AT MELBOURNE EXHIBITION, 


Sin,—In the Argus account of thesteam fire engine trial ap 
in your last issue, it was omitted to be stated that the a. 
weather” steamer was a single cylinder engine, whereas the 
‘* Shand and Mason ” steamer was a treble cylinder — of much 
greater weight, which explains the difference in the working results. 

Greenwich-road, London. MERRYWEATHER AND SONS, 

February 2nd. 
JONES'S VERTICAL BOILER. 

S1n,—Referring to your notice of one of our specialities—‘* Jones’s 

yates’ vertical boiler ”—in last week’s ENGINEER, we have only 
just completed arrangements with the patentee for “sole manu- 
facturing ;” hence, strictly, the statement was so far anticipatory. 
We have a large number of these boilers now at work, and are 
daily receiving the most satisfactory reports of their excellent 
results as regards superior economy and freedom from priming or 
scaling. ith the Marys modern plant just laid down by us, we 
shall in future be able to supply our numerous customers without 
any delay. C. ‘Kine anv Co. 
41 42, Parliament-street, London, 8. W., February 1st. 


KITCHEN BOILER EXPLOSIONS. 


Sir,—I was much interested in reading your article in this 
week’s ENGINEER on kitchen boiler explosions; and I have the 
pleasure to enclose a sketch showing the system adopted by me in 
several houses in this town, and which has hitherto worked 
perfectly, I shall be extremely obliged by your opinion of same, 
and any suggestion or core you may make shall have my 
very careful attention. If you can find 5 for this and the 
sketch in your valuable paper, I shall be pleased, and the sketch 
may be useful to those who are fitting up hot-water apparatus 
in their houses, 


ROT BRAUN TC BATH 


GOLD BRANCH TO BATH BE 


COLD SERVICE FROM MAIN 


The cold-water service from main rises direct through the pipe 
A to the cold-water cistern B, which is placed under the roof. 
The cold water descends and enters the bottom of the copper 
cylinder ©, thence to the bottom of boiler D, and_ returns 
back to the cylinder C hot. It then rises from the hot cylinder C 
to the same level as the water in the cold cistern B, the five E 
jecting and being turned over the cistern B as shown. e end 
of this pipe E is always open, so that any sudden accumulation of 
steam would merely blow off into the cold cistern B, and do no 
harm. I may say that the pipes from kitchen boiler D are made of 
wrought iron till they project through the brick wall or jamb of 
fireplace, and then they are connected by lead piping to the 
linder C. I think by this arrangement there can be very little 
ceor of an explosion. I shall feel obliged by any improvements 
you or any of your readers may suggest. CORRESPONDENT, 
31, Weethagepe street, 
‘anuary 24th, 


Sir,—The list of killed and thie 
already far ex its average ann jons. Why such a 
cumbrous and costly mode of heating baths is persisted in is diffi- 
cult to tell, but it is probable that until the plumber is made liable 
to be brought up for manslaughter there be no change. The 
average Briton is far too conservative to give up an old system for 
a better. There is not the slightest reason why a kitchen or bath 
boiler should ever explode if properly fixed by a plumber who has 
the smallest amount of common sense. There are two simple ways 
by which an explosion can be totally prevented—one by fixing a 
dead weight safety valve which should be for convenience fixed 
when the apparatus is put up first. The other is to cut a hole in 
the hot water return pipe a little distance above the boiler, this 

ing from }in. to lin. in diameter, and to solder over this 
a piece of sheet lead about sin. thick, just sufficient to stand safely 
ae general water pressure, making in fact a weak place in the 
system of pipes which will be the first to giveway. This hole must 
be cut in such a position that the pipe is certain tobe warmed from 
the fire, and as near as possible to the boiler. It must also be 
where, in case of the sheet lead being blown out, the water will not 
be thrown into the room, but into the fire so as to extinguish it. 
Any plumber should do this for a shilling or two, and although it 
is liable to make a mess it only does this when an. explosion would 
occur in its absence, It is also easy to put an escape pipe throu 
which the water could be led away to the outside of the building 
in case of accident. This thin lead safety disc might he made soas 
to fix in a brass socket and be easily replaced if an accident did occur. 
The whole system of circulating boilers as at present fixed is radi- 
cally wrong, as, with few exceptions, the hot water is rarely to be 


got when wanted in any quantity, and the cost in fuel expended is 


utterly out of peiporien to the useful result obtained. There are 
many simpler, ¢ r, and more satisfactory arrangements 
which can be fixed oe than one-tenth the cost, and of all 
these the best is a galvanised iron or co Coad of about eight 
gallons capacity, with a tap, and a good gas heating burner under- 
neath it, the cylinder having a loose lid and & water supply tap 
over it for filling as required. After some months’ daily experience 
with this there is no doubt that it is far cheaper to use than the 
i ing boiler system, and far more useful for general work. Tt 
has also the advantage of absolute safety under any ible con- 
dition. In case of a stoppage preventing the use of the kitchen 
fire, the use of gas for cooking prevents the slightest difficulty or 
inconvenience. This has now attained such perfection that it is 
more than —_— that a good gas cooking apparatus, even if got 
as a makeshift, will quickly find its proper place, and permanen 

supersede the fire for all work. It is generally consideréd that 
circulating boilers with & reserve cylinder are safe from explosion. 
This is a mistake, as & case where the on burst and flooded 
the house has come under my notice within the last few days, and 
this is by no means the first accident of the kind which I ‘have 
known. I shall be glad to give any further information on this 
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orthampton Kailway, by John Edwar aler—Mr. Bruce, 
member of Council, will preside ; February 25th, “Sewer Work,” i 
by Robert Hen Thorpe—Sir Joseph Bazalgette, C.B., vice- 
| iter to those interested, but must desire that any fters shall os 
4, Museum-street Warrington, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Art the Meeting on Tuesday, the 18th of January, Mr. James 
Abernethy, F.R.S.E., President, in the chair, the paper read was 
on “Deep Winning of Coal in South Wales,” by Messrs. Thomas 
Forster Brown and George Frederick Adams, MM. Inst. C.E. The 
authors, who were professionally associated with Harris's Naviga- 
tion Pits, the deepest winning in the district, described the opera- 
tions as a fair example of the details connected with winning deep 
coals in South Wales. The depth of the lowest seam at present 
sunk to was 760 yards; the pits were each 17ft. in diameter inside 
the walling. In addition to the depth, a special feature was the 
thickness of hard and heavily-watered rock penetrated. Guide 
ropes, upon the Galloway principle, were used in sinking, and the 

ue of this system was Br in the saving of over two minutes 
in steadying the bowk at the bottom of the pit at depths of 475 and 
530 ne the total time occupied in clearance at the latter depth 
being three minutes twenty-six seconds. The method of dealing 
with the various feeders of water during sinking was described : 
one of the pits was drained by a hole bored by the diamond machine, 

which was put down, at a depth of 175 yards from the surface, for 
a farther depth of 860ft. Where the strata were conformable, and 
cut up by faults which intersected all the measures, considerable 
objection existed to metal tubbing, even for comparatively shallow 
depths; for the water could rarely be prevented from forcing its 
way through fissures into the underlying strata. Moreover, pro- 
vision had to be made for the probable working of the Brithdir seam, 

“a@ very watery measure, lying at a depth of 250 yards. On account 
of these and other circumstances, it was ultimately decided to pro- 
vide for the permanent pumping of all the feeders, and a powerful 
100in. Cornish pumping engine was erected. The parallel motion 
for the main pump rods was obtained by a gudgeon, attached to the 
top of rods carrying two slide blocks, which worked in cast iron 
guides 13ft. long and 27in. wide. This gudgeon was attached to 
the beam by two hammered iron radius-rods 43ft. long, 10in. wide, 
and fopeeing fren 3in. thick at the top and bottom to 1}in. at the 
middle. space between the rods was filled with pitch 
pine 12in. thick at the top and bottom and 18in. wide in the 
middle. Five lifts, three of which were 26in. in diameter, and the 
others 22in. and 214in., were worked by the Cornish engine. The 
total feeders amounted to 440 gallons, of which 298 were pumped 
from a depth of 467 yards. The rods were double, of pitch pine, 
16in. square. To economise space in the pit, the lifts were fixed in 
one perpendicular line; to effect this the rods directly above the 
plunger and the rods below were connected by side-rods and distance 
pieces; the horizontal connecting pipe of the }-piece being cast 
semi-circular to allow the rods to pass down in a straight line. 
The total weight of rods, &c., amounted to 1814 tons, that of the 
water being 133 tons; 35 tons of the difference were counter- 
balanced by a balance beam in the pit, leaving 134 tons to over- 
come friction. 

A large diamond boring machine was used for a portion of the 
sinking. The apparatus weighed 10 tons, and consisted of four 
beams, or transoms, fixed to a centre piece; on the transoms were 
placed the drills—ten in number—which could be moved to any 
part of, or inclined to any angle parallel with, the face of the 
transoms, and each drill could be started or stopped singly. In 
making the first trials, thirty to forty short holes, at varying angles, 
and from 3ft. to 5ft. in depth, were bored, the operation requiring 
twelve to fourteen hours. Nearly one-half of this time was 
occupied in jacking the machine for the various positions required 
to bore the sumping holes, bench holes to sump, and finally the 
cropping holes. Long holes from 15ft. to 30ft. in depth were 
subsequently tried, and blasted in sections; but having to be bored 
vertically, so as not to pass out of the line of the shaft, they had 
not always the most effectual lifting power. Better progress was 
made with single drills, but the cost of diamonds became too great 
for the rr < holes and changes, and the contracting company 
completed their contract by means of a percussive drill, designed 
by Colonel Beaumont. ‘‘ Ingersoll” drills were afterwards used ; 
these hada diameter of 3}in., and a stroke of 44in., and gave 
excellent results; the only difficulty experienced being in the wear 
and tear of the tappets, which, when ie broke, generally caused 
damage in the cylinder. 

In hard and wet rock dynamite was found to be a much more 
effective explosive than gunpowder, requiring about half the number 
of holes, and saving tamping. In shale, without water, powder 
was more effective, dynamite being more rapid in itsaction. In 
sinking through three yards of dry Pennant rock, the cost of 
— — dynamite were, respectively, £12 1s. 3d.. and 


Under the circumstances which attended this sinking in hard 
and wet rocks, 3 yards were considered good progress by hand, 
and 43 yards by machine per week ; but the authors were of opinion 
that this rate ought to be improved upon with further experience ; 
they had also arrived at the conclusion that the cost of sinking by 
machine was less than by hand labour. The average rate of sink- 
ing, including walling, but exclusive of stoppages, was 3°77 yards 
per week, there being nearly an equal per centage of hard rock and 
shale: the actual sinking occupied about one-half the total time, 
and walling 12 per cent. The south pit, which was the deeper of 
the two, was commenced in February, 1873, and finished in 
February, 1879. The average cost per yard of sinking in shale by 
hand and without pumps, near the bottom of the shaft was 
£11 19s. 6°8d.; with pumps, £13 2s. 8°9d.; in hard Pennant rock b 
hand without pumps it was £40 8s. 5°4d.; with pumps, £44 13s. 2°9d. 
In Pennant rock with pumps and three drills the cost was £34 3s. 
The cost of the 18in. walling without pumps, including the propor- 
tion of iron curbs, came to £11 7s. 10d. per yard in depth, or 
£1 3s. 10d. per cubic yard; with pumps, to £1 7s. 5d. per cubic 

These averages included all labour, stores, coal, &c., the 
items of which were given in a tabulated form. 

The authors alluded to a furnace as being probably the most 
effective means of ventilation at such a depth ; but leaving this 

uestion for future consideration, they had meantime erected a 
jele fan 14ft. 3in. in diameter, and capable of producing a 
current of about 250,000 cubic feet per minute; this has been done 
after a series of experiments in various districts. The authors 
stated their objections to the positive type ventilators, viz.: 
that in the event of obstructions occurring in the air-ways, undue 
me might be applied to separation doors, air crossings, &c.; 
ides which they caused a vibratory motion, were costly to erect, 
and the working parts, in some cases, were liable to get out of 
repair. Of the closed fans, which, it was stated, gave slightly 
better results than open fans, the Guibal and Schiele were the best. 

The winding engine was designed to raise 2000 tons of coal in ten 
hours of constant drawing; the weight, exclusive of the rope, 
being 10} tons, and the velocity of the ascending cage 40ft. to 45ft. 
per second. The scroll drum, with a smaller diameter of 18ft., 
rising by fourteen coils to 32ft., was considered the best method of 
counterbalancing the rope. The cylinders were 54in. in diameter 
with 7ft. stroke ; they were inverted and placed on cast iron sup- 
ports, the drum being fixed below on masonry pillars. The valves 
were double beat, and for the steam valves Barclay’s simple trip 
expansion gear was used. The rope was a parallel flat rope of the 
best selected steel, and consisted of 114 No. 11 gauge wires. The 
— breaking strain was 104 tons, and the factor of safety 
was 9, 

The pit frame, which was entirely of wrought iron, sheaves, 
cages, trams, and guides in the pit were fully described; also a 
scheme for loading and unloading a single-decked cage by gravita- 
tion of tubs ; the empty trams were hoisted about 6ft., and made 
to run down an inclined way to the cage, being stopped and relieved 
by a system of catches. The cage was so arranged that on landing 
on the steps the bottom was inclined. The shaft pillar was 
400 yards square, and the laying out of roads and method of 
working trams about the pit bottom were fully explained. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Coat has risen 1s. ton. The condition of the iron trade 
during February will determine if the advance is to be only 
very temporary or duration. 

Pig iron buyers to pay more money because of the rise. 
There were consumers of pigs for which 42s. 6d. are asked, who 
had bought at 37s. 6d. supplies that are now running out, and who 
had hoped to repeat the order upon similar terms; but 
they were unsuccessful. Makers required 40s., and consumers 
had. to give way. At the same time finished iron makers 
who were not in urgent need held off, hoping to satisfy 
their requirements on quite as good terms later on. Part- 
mine iron ¢ ed hands at £2 10s. per ton, and all-mine 

igs were procurable at 2s. 6d. under makers’ quotations of £3 5s. 
With delivery into next month makers’ No. 3 could not be bought 
at under 40s. 6d. at the furnaces, and No. 3 warrants were held for 
41s. 9d. per ton. Northampton pigs were quoted £2 10s., and so 
too were Derbyshire, but the consumers of the former expressed 
confidence in their ability to buy at 47s. 6d. No transactions 
calling for record in either brand were d. Hematites at 
75s. were unsaleable, but best cold-blast pigs suitable for chilled 
roll casting and other high-class work were in revived demand. 

Most works are resuming with more orders in hand than when 
the frost stopped them. 

Plates and angles and T’s are again sought after for consumption 
in the local yards, and tank and similar qualities of plates were 
hereand there called for, both in Birmingham and in Wolverhamp- 
ton. Asa rule consumers were able to place their orders for these 
inferior qualities at a trifle less money than would have becn taken 
on quarter-day. Sheets are quoted at £710s. The difference of 
£1 between singles and jotion, and of £1 10s. between doubles 
and latens, was maintained in the majority of instances. As to 
high-class sheets, however, the full 30s. between each grade was 
upheld. Hoops were mostly dearer upon the week by 5s. per ton. 
Yesterday | to-day a fair quotation for Staffordshire branded 
hoops was £6 15s. at works. 

Galvanised sheets were again priced somewhat high by a few 
firms, as much as £15 per ton being sought for 24 w.g. delivered at 
the ports, and £17 for 26 w.g.; yet there were other makers who 
would have booked at £13 10s. and £15 10s. per ton respectively. 
The orders on hand are enough to keep leading makers well em- 
oe throughout most of the current quarter. The colonial 

emand is steadily improving, and shipments are going fo’ to 
Italy, Sweden, Denmark, and South America. 

Tin-plates were to-day mostly quoted at 18s. for coke qualities 
per box, and from 21s. to 22s. for charcoals; yet one firm cited 
special sales a day or two ago at 28s. for coke and 23s. for char- 
coals. The business has lately been very irregular. Yesterday and 
to-day the demand was only languid. 

Coal is now quoted at 10s. for furnace, and 8s. 6d. for forge sorts, 
and 5s. is the price asked for engine slack. 

Local engineering concerns are doing more in their foundry than 
in their purely engineering departments. The chilled roll makers 
are busier than fora long time recently. Work of this sort is in 
hand for France, Belgium, and Germany, together with Russia 
and Australia. Constructive work is resumed in the yards. 
The condition of the cut nail trade is depressed. The mail 
delivered this week from the West Indies was quite up to the recent 
satisfactory average. 

The —— amongst the Lancashire boilermakers is interfering 
with the demand for plates at the mills of the North Staffordshire 
ironmasters, whose merchant iron mills are also beginning to need 
more work, 

The pig iron trade is but quiet. Mischief is threatened to 
both ironmasters and also colliery owners in North Staffordshire 
by the action of the colliers, who, at a meeting which was addressed 
by Lancashire colliers on strike, resolved to give notice for a rise 
of 15 per cent., on the plea that their employers are getting better 

ces, and doing a better business in supplying consumers in the 

cashire district. 

The rise of coal in South Staffordshire carries a rise also in 
colliers’ wages to the extent of 3d. per day in the thick coal 
seains, and 14d. in the thin. 

The South Staffordshire Mines Drainage Commissioners, at their 
meeting yesterday afternoon, made known that a large proportion 
of the money which they had expected to raise by their new loan 
had been secured. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

r.—L hire makers of pig iron report only a vi 
dull inquiry, and they are now off old 
orders. There is still no disposition to sell for a longer period than 
three months, but, if anything, rather more anxiety to secure 
orders is being displayed. The quoted prices for delivery equal to 
Manchester remain at 46s. 6d. for No. 4 forge, and 47s. 6d. for 
No. 3 foundry. For outside brands of pig iron coming into this 
district quotations are nominally without material alteration from 
last week, but the transactions reported in this market are very 
limited in extent, and where any alteration does take place in prices 
it is in favour of the buyer. ‘Although the finished iron trade all 
through is still only dul., there is generally a healthy feeling. Con- 
siderable orders for finished iron of various descriptions have lately 
been put into the market by the railway companies, some fair 
transactions in hoops for shipment to America are reported, and in 
various branches of industry outlets are being Sonal tee different 
classes of manufactured iron, which are indications of an increasing 
volume of consumption. Finished iron makers consequently, 
although but moderately employed just at present, are only pre- 
— with concessions to secure prompt specifications, and for 
orward deliveries are very firm. Quotations are unaltered, 
delivered into the Manchester district averaging about £6 per ton. 

In the engineering and machine making branches of trade the 
position of affairs is without material change. Local establish- 
ments are moderately employed, but there is very little work 
ahead, and there is not yet any substantial improvement in the 
cotton trade to justify the expectation of any large orders for 
machinery being given out at present in this district. For the 
work which is offered the competition is so keen that prices are cut 
down to the lowest possible figure. 

So far as the coal trade is concerned, the strike continues 
throughout the West Lancashire districts, and consumers to a large 
extent are still dependent upon outside districts for supplies. Since 
the break up of the frost these have been coming to hand more 
regularly, but the railway companies do not yet ap to be ina 
position to deal sae A with the large quantity of coal which is 
now being sent over their lines into Lancashire. Delays on delivery 
are still generally complained of, and the inconvenience suffered by 
consumers arises almost solely from this cause, the quantity of coal 
offering from outside districts being more than sufficient to meet 
all requirements. Consumers who deal directly with the Man- 
chester firms whose men are at work are being supplied at the 
— fixed by the advance made in January, but numbers of 

uyers are compelled to obtain their supplies from outside districts 
or through dealers, and in these cases extra rates have to be paid, 
although prices have been tending downwards during the week. 

e Manc' r are ing about 10s. ton, and engi 
fuel about 7s. 6d. to 8. per ton, 

So uneasy a feeling has been created in the Wigan district owing 
to the violent conduct of the men on strike, that on Friday last it 
was considered advisable to postpone a meeting of the Manchester 
Geological Society, which had m arranged to be held in that 
town, owing to the apprehension that the meeting together of a 


number of colliery proprietors might lead to disturbance. During 
the last few days Fae am precautions have, however, been taken to 
prevent any further breach of the peace on the ea of the men. 

The law as it relates to the anne of machinery, tools, and 
plant, was the subject of a paper read at a meeting of the Man- 
chester Scientific and Mechanical Society on Friday, by Mr. G. C. 
B. Corbett, who urged an alteration of the law so as to include in 
the rateable hereditament all machinery, plant, and furniture 
which might be placed on the premises for permanent use by the 
occupier during the continuance of his occupation, in which case 
houses would 3 assessed at their rent as furnished houses, and 
mills as furnished mills, and this he thought would result in a more 
equal distribution of the burdens of maintaining the poor and pro- 
viding for local government expenses. 5; 

The proposal to which I referred some time back for requesting 
Government to appoint special commissions to investigate the 
desirableness of widening and deepening the bed of the river 
Irwell, with the view of preventing the recurrence of floods, and 
also of converting the river into a navigable stream between 
Salford and the Mersey, was brought before the Salford Corpora- 
tion at their meeting on Wednesday, but it was resolved that the 

uestion of the tidal navigation of the Irwell should be referred to 
the River Conservancy Committee for consideration, with the 
request to report to the Council. P 

Barrow.—My information this week, collected from a variety of 
reliable sources, shows that so far as the demand for hematite pig 
iron is concerned, it is very fairly maintained. It is expec 
that continental users will need more than usual, and particularly 
Russia and Germany. American inquiries are coming to hand in 
pretty fair numbers, but on the whole, I find a dulness this week, 
which was not quite expected. The new year set in with a brisk 
demand, and a falling off just now was hardly looked for. I find 
at this time of the year, on referring back, a cessation in the 
demand usually sets in for a short time. The slackness will be of 
a very temporary character. It is known that America wants 
hematite pig iron largely, and orders from that quarter must 
soon be forthcoming. Bessemer qualities are quoted at 67s. per 
ton at makers’ works, while Nos. 1, 2, 3 forge are realising 
from 65s. to 66s I find it impossible in every case to 
give anything like a correct figure, as many producers are 
well sold forward, and at present they are only doing business 
with the best firms, and even with these at special terms. I have 
nothing new to chronicle in the steel trade. There is a good 
demand for both rails and plates. Steel mills are briskly em- 
ployed and there is no lack of orders. Iron shipbuilders still main- 
tain the great activity which I have for some time past noticed. 
In this department of trade there is not likely to be any scarcity of 
work for a long time ; not only are good orders held, but specifica- 
tions for new contracts are being wanted quicker than it is possible 
to get them out. Iron ore finds a good market at from 13s. 6d. to 
16s. 6d. per ton at the pit. Raisers of ore find plenty of buyers. 
Coal and coke are in good request, io the South Lancashire 
colliers’ strike is affecting the supply. ipping is very fairly em- 
ployed for the time of the year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

INTEREST at present chiefly centres in the coal trade. In the 
Barnsley district the prices have increased even for local sale, 10s. 

r ton being a common price in the town itself. At Sheffield 

ranch and first house coal are higher still. Very little steam coal 
has been sent away of late by water, owing to the canals and the 
Humber ports being almost unapproachable through the ice. For 
coal there is a brisk demand, and companies are pressing for 
eavier deliveries. There is still a large call for steam and other 
coal from Lancashire, but the demand is now subsidi Thirteen 
thousand miners in the South Yorkshire district are said to contem- 
plate a strike for 10 per cent. advance in wages. At several coliieries 
the employers, to prevent anything like interruption to business, 
offered by and 5 per cent., and the men replied that the resolution 
of the Union did not permit them to take less than 10 per cent. 
Still I do not think we shall have any extensive strike. Manver’s 
Main, where the sliding scale arrangement was agreed to last week, 
is sure to be an example pretty generally followed. 

Prices of iron are stiffening, and makers anticipate better returns 
for their labour. Business in several of the leading branches, and 
in other departments, has been considerably interfered with by the 
severe weather. Higher prices charged for fuel during the temporary 
interruption of traffic, limited work in some of the larger factories 
and rolling mills. The thaw will soon make things “level” again. 

Messrs. John Brown and Co., Limited, have n remarkably 
successful with their last test—made on Tuesday at Portsmouth. 
The plate was made upon the principle of the last patent taken out 
by the chairman of the company, Mr. J. D. Ellis, and represented 
the armour they have in aes | for the Conqueror and Majestic. 
The plate, which had been manufactured for the Conqueror, 
been cut down to 8ft. long by 5ft. 9in. wide, being 104in. thick, to 
suit the frame on board the Nettle, where the experiments took 
place. It was fastened to the backing by means of four bolts, as 
usual, screwed into the back of the plate. The test to which it 
was subjected is the one adopted for steel-faced armour 1lin. thick, 
viz., 12k-ton muzzle-loading rifled gun; distance, 30ft.; charge, 
50 lb. battery pebble powder; chilled Palliser shot, each 250 lb. 
weight ; three shots, fred at a triangle, the points of impact being 
about 2ft. apart. The first shot gave a penetration of 5in.; the 
second, 4‘9in.; the third, 5-6in.—alf unprecedentedly small. This 

1 ge is idered slight, and the result regarded as very satis- 
factory. This test will pass the plates on hand for the Conqueror 
and Majestic. The same firm are in the act of delivering the steel- 
faced armour-plates for the turrets of the Ajax, which has been 
sent round from Pembroke to be finished at Chatham. 

In addition to the list of orders I sent you a short time ago, I 
hear of another very heavy contract for railway material which 
has been placed in this district—no less than 2000 pairs of wheels 
for the Lancashire and Yorkshire Railway Company, which has 
placed the order with Messrs. J. Armstrong and Co., of Rotherham. 

I am told that the largest Indian order ever received in Sheffield 
came to hand last week, and was obtained by Messrs. John Copley 
and Sons, manufacturers of table cutlery, pen, pocket, and dagger 
knives, &c., Richmond Works, Creswick-street. 

In May iast several interesting experiments were conducted at 
Whirlow Bridge, near Sheffield, by Mr. William Atkinson, marine 
engineer, of 10, Rock-lane, Sheffield, with apparatus he has 
invented and patented for the raising of sunken ships. His plan 
is to raise such vessels by means of a series of submarine buoys, 
which can be made any size, to lift 100, 500, or 1000 tons. e 
experiments were very fully reported in the local papers at the 
time, and were stated to be very successful, A limited company 
has been formed to acquire and work Mr. Atkinson’s patents. The 
capital is £100,000 in £2 shares, and it is proposed to call up 

,000. The promoters anticipate a profit of 374 pe cent. on the 
called-up capital. If this scl be ful, it will ‘prove an 
extraordinary exception to the rule. 

The Staveley Coal and Iron Company, Limited, announce the 
payment of an interim dividend on account of the current year at 


the rate of £2 share on the A and C shares, and of 6s, 8d. per 
share on the B and D shares. These amounts are the same as 
those paid last year. 


A sale of much interest to local manufacturers and merchants 
took place on Tuesday—that of the goodwill and a couple of cor- 
porate and registered trade marks, one of which was granted by the 
Cutlers’ Company in 1795, and the other in 1843. The trade marks 
belonged to the estate—in liquidation—of Messrs. Joseph Teuton 
and Sons, steel, file, and cutlery manufacturers, and general mer- 
chants, of the Sykes Works, Eyre-street. The works have gained 
considerable reputation for files and steel in Australia and other 
markets, inclu , among the home markets, that of Ireland. 
The marks were F geen after a keen competition, by Mr. 
Blaydes—Messrs. and Co., cutlery man 
general factors, Advanee Works—for £336, 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

But little business was done on Tuesday at 
Middlesbrough Exchange. The general thaw 
which commenced on the previous Wednesday has 
certainly removed most of the many difficulties 
which have recently beset the trade. But the 
heavy stocks which are known to have been 
accumulating are having a depressing effect. The 
actual amount of increase cannot be known till 
towards the end of the week, when the statistics 
for January will be issued. Few competent 
judges put the estimate at less than 50,000 tons. 
Shipments foreign and coastwise are nearly 
30,000 tons less thanin December. They amount 
only to 48,000 tons, and are the lowest known for 
many months. No doubt the present open 
weather will lead to a certain revival in the 
coasting trade ; but northern foreign ports 
will be blocked with ice for some time 
tocome. The price of No. 3 foundry iron is 40s. 
per ton for prompt, 40s. 3d. for next week, and 
40s. 6d. for delivery over the month. Forge iron 
is fully 1s. per ton less. Scarcity of limestone 
and of water at some of the furnaces has thrown 
them out of order, and an excessive make of | 
forge iron is the result. Complaints are made | 
by manufacturers that some of this is of unusually | 
silicious character, ——- in loss of yield and | 
extra consumption of fettling in the puddling 
furnace. This is always the case when from any | 
cause the regular working of blast furnaces is 
interfered with, and nothing but time and a/ 
restoration to uniformity of treatment can cure 
the evil. 

Conual’s stocks show an increase of 2450 tons 
during the week, the total at Middlesbrough being 
136,211 tons. There is still a fair demand for 
warrants, purchasers being willing to give from 
1s. 6d. to 1s, 9d. per ton more for hem than 
for prompt iron. It is estimated that the 
excess of production over distribution and con- 
sumption cannot be less at the moment than 
15,000 tons per week in the Middlesbrough and 
Glasgow markets taken together. 

The manufactured iron trade may be considered 
steady at the same prices as last week. Had the 
frost continued, it certainly would have been 
flatter, as there was scarcely a shipyard on the 
coast, which was not forced to discontinue opera- 
tions. Now, however, all have got to work | 
again, and are beginning to press for materials. | 
Inquiry for forward Gives is still very brisk, | 
but makers are generally unwilling to quote until 
they see which way the pig iron market is likely | 
to go. | 

An interesting contract case between two local | 
firms was tried at York Assizes on the 26th ult. | 
Messrs. Johnson and Reay, iron manufacturers, of | 

| 


Stockton, had sold to Messrs. R. Dixon and Co., 
shipbuilders, of Middlesbrough, a certain quantity 
of iron plates, on certain conditions. Upon the | 
line marked ‘‘ Quality,” in the contract note, were | 
filled in the words, ‘Crown, to Lloyd’s | 
survey.” In the month of May, 1879, the con- | 
tract | stillin force, the price of plates had | 
fallen considerably below the contract price ; so low 
indeed that to continue making them was quite | 
unremunerative. Messrs. Johnson and Reay | 
decided to close their works, and informed | 
Messrs. R. Dixon and Co. of the circum- 
stance, and said that they would supply | 
another make of plates fulfilling the con- 
tract conditions. Messrs, Dixon replied that | 
they would not accept any other, as they 
considered they had bought one particular make 
in the quality of which they had confidence, 
They were willing, however, to defer the contract | 
until sellers’ works should be re-opened. Messrs, 
Johnson and Reay said, in answer to this, that 
they might never re-open their works, and in- 
sisted on their right to supply under the contract 
any plates which were of ‘‘Crown quality and 
would pass Lloyds’ survey.” A dead lock ensued, 
and an action was commenced by sellers, but ap- 
parently it was not pushed to an issue at 
the time. The following autumn, what is 
known as the ‘‘ American spurt” began, and by 
January, 1880, the price of plates had risen 
above the price of the contract in question. 
Messrs. Dixon now began to specify and press 
Johnson and Reay for delivery, and their over- 
tures being rejected they claimed damages. The 
action has now been tried before Mr. Justice 
Manisty, and he, without hearing witnesses on 
either side, has decided in favour of Johnson and 
Reay, subject to a reference to determine the 
market values of plates at the dates in question. 
It is understood, however, that leave has been 
given to the other side to appeal, ard that the 
case will be carried to a higher court. 

The directors of the Consett Iron Company, 
Limited, have announced their inteation to pay 
a dividend of 15s. per share, on the 15th inst., to 
all shareholders upon the books on the 5th inst. 

The dispute in the South Stockton Shipyard 
still continues. A member of the firm—Richard- 
son, Duck, and Co.—had an interview on the Ist 
inst. with the platers-helpers, and offered them 
1s. per week advance at once, and a second 1s. 
when a similar advance was given at a neigh- 
bouring yard. This offer was immediately de- 
clined, the men claiming 2s. at once, and declaring 
they would remain out till they got it. 

Steel blooms or ‘‘ cogged ingots” continued to 
be sent in considerable quantities to the United 
States, the new direct line of st s from 


| t 


a most interesting evening. It is but fair to Mr. 
Shoolbred to add that the failure alluded to was 
no fault of his, but was due to accident, or to 
want of time or care on the part of the senders of 
the apparatus. It will be remembered that six- 
teen out of twenty Swan lamps were smashed in 
transit, and the remainder only arrived while the 
meeting was being held, and too late to fix 
properly, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has again been ve 
dull this week, and there does not appear muc 
prospect of an early improvement. y 4 oll from 
the United States are decidedly the reverse of 
encouraging. There is a good demand there for 
Bessemer pig and steel rails, but Scotch pig iron, 
according to the information sent to some of the 
most influential iron merchants in Glasgow, is 
not wanted, and, indeed, cannot be disposed of at 
an advantage. I am aware that certain iron- 
masters have been shipping pigs to New York, 
and selling them too; but this is done consider- 
ably under market prices. The capacity of the 
American ironworks for producing crude iron has 
of late been very greatly increased, and it is no 
exaggeration to affirm that the time appears 
at length to have arrived when the Americans are 


| in a position to make as much iron as they re- 


quire. 

Business was done in the warrant market on 
Friday forenoon at 52s, 8d. to 52s. 4d. cash and 
52s. 10d. to 52s. 6d. one month, the afternoon 
quotations being 52s. 44d. to 52s. 3d. cash, and 
52s. 6d. to 52s. 54d. one month. Monday’s 
market was a shade weaker, and on Tuesda 
business was flat from 53s. 4d. cash and 52s. 6d. 
one month to 52s, 2d. cash and 52s. 4d. one 
month. The market was flat on Wednesday, 
when the price declined to 51s. 74d. cash. To- 
day-—Thursday i d at the 
above figure, but improved to 51s. 9d. cash, and 
51s. 11d. one month. 

Makers’ prices have a downward tendency, the 
quotations being as follows :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 61s. 6d.; No. 3, 
53s. 6d.; Coltness, 
Langloan, No. 1, 
Summerlee, No. 1, 62s. 6d.; No. 3, 53s. 6d.; 
Calder, No. 1, 61s. 6d.; No. 3, 54s.; Carnbroe, 
No, 1, 59s.; No. 3, 53s. 6d.; Clyde. No. 1, 53s.; 
No. 3, 50s. 6d.; Monkland, No. 1, 52s. 6d.; No. 3 
50s. 6d.; Quarter, No. 1, 52s. 6d.; No. 3, 50s. 6d.; 
Govan, at Broomielaw, No. 1, 52s. 6d.; No. 3, 
50s. 6d.; Shotts, at Leith, No. 1, 63s.; No. 3, 


| 54s. 6d.; Carron, at Grangemouth, No. 1, 55s. 6d.; 
| ditto Pape! selected. 57s. 3d. 


.; No. 3, 53s. 6d.; 
Kinneil, at Bo’ness, No. 1, 54s.; No. 3, 51s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 
54s.; Eglinton, No. 1, 53s. 6d.; No. 3, 50s. 6d.; 
Dalmellington, ditto ditto. 

The manufactured iron trade continues busy. 

The coal trade is fairly active, there havin 

m a good demand as a result of the cold 

weather, and better prices have been obtained for 
household sorts. There is little or no change in 
the value of shipping iron. In the eastern mining 


| counties the trade is dull. : 


This week Messrs. William Dixon, Limited, of 


| the Govan Colliery, voluntarily advanced the 
| wages of their colliers 6d. per day, but as yet the 


advance has been given only in a few isolated 
cases. At a conference of miners’ delegates in 
Glasgow, on Monday, the men were advised to 
press for an advance of 6d. per day, and a resolu- 
tion was adopted to the effect that if the advance 
was not conceded by the l4ta inst., when the 
delegates again meet, ‘‘ effective steps” be taken 
to enforce the demand. 

About 100 boiler-makers have been engaged in 
Glasgow, and proceeded this week to New York, 
=e they are to be employed in a shipbuilding 
yard, 

The report of the directors of the Caradon 
Copper Company to the annual meeting in 
Glasgow, states that the low prices obtained for 
copper and ore have told unfavourably upon the 
— of 1880. So far the explorations in 

e mines had not answered expectations. The 
future of the mine, the report says, must depend 
upon the discoveries yet to be made. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

QUOTATIONS in steam coal have advanced by 
1s. 6d. per ton, but ibly an “all round” 
advance will not cama 1s. per ton. Upon that 
advance rests the success of the Miners’ Permanent 
Fund. Instead of slowly progressing as the light 
illumines the rather obtuse minds of the workers, *t 
would go up with a bound were the colliers to see 
a distinct addition to their wages. The local 

pers abound with controversy in respect of the 
inquest and the explosion at Penygraig. One 
advocates returning to the old pillar and stall 
method, ‘‘long wall” giving such a sweep for 
the explosive gas to riot in. Another suggests 
arches here and there, or anything to break the 
line. An ingenious colliery manager hints that 
the issue of blowers during certain barometrical 
conditions is due really to a magnetic throb which 
goes through the mineral veins at times and 


Hartlepool to New York being utilised for the 

urpose. ‘The enterprising firm of Furness and 
Cou who established the line, bring back Ameri- 
can produce of all sorts. This finds a ready 
market in the populous iron and coal districts of 
the north, and the new trade is no doubt equally 
beneficial to senders and receivers. 

It is announced that Mr. Swan, of electric 
lamp celebrity, being dissatisfied with the im- 
perfect exhibition of his lamps at the recent 
meeting of the Cleveland Engineers, has offered to 
read a paper at their next meeting, and illustrate 
it with a sufficient number of his lamps in good 
working order. The offer has been accepted, and 
Mr. E. W. Richards, the president, has under- 
taken, as before, to provide dynamo-electric 
machines. No doubt the corporation engine will 
again be available, if noother. Mr. Swan is cer- 
tainly wise to make an effort to do away with the 
bad impression given as to his lamps, owing to 
their imperfect action at the January meeting, 
and there is no doubt that the members will have 


Another excellent idea is given by a 
gentleman of considerable experience. He states 
that explosions invariably occur in the infancy of 
a colliery, and not in its old age; and he main- 
tains that no colliery should be worked except 
after certain defined plans which should be sub- 
mitted to a duly authorised person,who could see 
at once a dangerous point, such as foul air coming 
by the return way into workings, or the position 
of the lamp room, as at Penygraig. ‘apping 
virgin soil, he states, should be a most cautious 
operation, and done under approved rules, for the 
Rhondda and other coal measures abound with 
gas at a pressure of 1001b. to the square inch. 
Mr. Galloway has invented an excellent little 
instrument that demonstrates the action of coal- 
dust under the influence of carburetted hydrogen 
gas. Mr. T. Riche’s, the locomotive superinten- 
lent, T. V. R., Cardiff, new yo dredger named 
the Ely, built by Simons, Renfrewshire, under 
his direction, is not only complex, but simple, 
and the seeming ox is shown by the excel- 
lent way in which it dredges to 30ft., cuts its own 


floatation in shoals, carries its own dredgings, loads 
barges, and also tows them. 

onsiderable rejoicing has been expressed at 
Cwmavon by the announcement that Mr. Shaw 
will remain there. 

A considerable degree of firmness characterises 
the iron trade, and though no advanced quota- 
tions are given, prices are sufficiently stiff to 
indicate an upward movement. Steel rails are 
fixed at £6, hematite pigs not unlikely to touch 
£4, Old rails and scrap in request. 

Tin-plate still keeps di I have seen an 
offer as low as 14s. 3d for ordinary coke plates 
delivered at Cardiff. 

The Rhymney Iron Company has declared a 
dividend on the half-year of 15s. on each £50 
share, and 4s. 6d. upon the £15 shares. Shares 
now range from to 36. They were going 
steadily up and touched 39, but so much scrip was 
sent into the market that depression followed. 
Still those conversant with the works think that 
an investment is sound. The works are being 
conducted with great vigour and marked ability. 
. Pig iron and “blooms” are in demand for the 

tates. 


THE PATENT JOURNAL. 
Condensed from the — of the Commissioners of 
atents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER ct 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
ainding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

25th January, 1881. 

819. Jacquarp Macuines, W. P. Thompson. —(W. 
Talbot and W. Heyworth, Philadelphia.) 

320. Gas Encixes, C. M. Sombart, Magdeburg. 

. Harsour & Dock Works, W. R. Kinipple, London. 

2. Surps or Vessets, C. Cullen, Rosherville. 

3. CHRONOGRAPH WatTcHEs, W. Williams, Bury. 

. Carps, C. M. Sombart.—(P. Leclerc, Germany.) 

. Hinces, C. H. & F. W. Brampton, Birming! 

3. Sewinc Macurnes, R. H. Brandon. —(J. H. 

Morley, Holyoke, U.S.) 

327. Gas Fives, C. Haupt, Brieg. 

. Pigments, J. B. Orr, London. 

. CaRBonic Acrp, &c., J. Williamson, Westoe. 

. HorsEsHoEs, W. Bishop, Lower Edmonton. 

Sucar, C. Scheibler, Berlin. 

. TABLEs or TABLETS, W. Winter, Leeds. 

. TREATING BLoop, &c., C. Forrest, Upton. 

. Wasuina, &c., APPARATUS, D. Burns, Brookside. 

. Gas Stoves, T. Fletcher, Warrington. 

. Feeprinc Gear, M. Gandy, Liverpool. 

. Fasrenrnos, J. Hinks & T. Hooper, Birmingham. 

26th January, 1881. 

838. Trimminc-up, &c., WHEAT or Rye, W. P. Thomp- 
son.—({W. Lauhoff, Detroit.) 

339. ReaPINc Macuine, A. Boss.—(S. Sudheim, Cassel.) 

. MuLEs, A. Wintgens, Daklhausen.) 

. Rock Crusuers, J. King.—(£. Forster, Pittsburgh.) 

. Hansom Cass, W. Johnstone, burg! 

3. Frre-Bars, E. G. Brewer.—(J. Alves, Dunedin.) 

. TREATING GRAIN, 4. Gillman & 8. Spencer, London. 

. Compasses, H. Schoening, Cardiff. 

. Printine, C. R. F. Schl , Manch 

. CLeaRrnG Snow, &c., L. Metcalfe, Didsbury. 

. Currinc Apparatus, W. C. Pellatt, London. 

. Surps or VEssELs, J. Betteley, London. 

. SPEED Recuartor, R. J. Smith, Sunderland. 

. Warminc Apparatus, R. Jackson, Leeds. 

352. Raitway WHEELS, J. W. Howard, London, and D. 
H. O'N. Neale, Woodford. 

. Encryes, R. Brown, Morton. 

. Pumprine M. Silvester, Brixton. 

. TREATING Raas, &c., C. W. Smith, Aston. 

. Bicycres, &c., T. Warwick, Aston. 

27th January, 1881. 

. Dry Gas-METERS, W. Haldane, Edinburgh. 

Metat Wires, &c., A. Hughes, Glasgow. 

SEPARATING APPARATUS, D. MacEachran,Greenock. 

Rotary Fans, J. 8. Davidson, C. R. Steele, and 

. Lyon, “hitehaven. 

. Sappies, A. Scholefield, Halifax. 

SausacGeE Macuine, W. H. Skipper, London. 

. Steam Boxers, W. Lord, Bury. 

. ScarF, &c., FastentNnos, R. T. Williams, London. 

. Acip, W. J. Cooper, London. 

. AERATED Liquips, F, Wirth.—(H. and J. F. Beins, 
Groningen.) 

867. ReeuLaTine, &c., APPARATUS, J. H. Johnson.— 
(V. @. Jurion, France.) 

368. Gas, 8. Holman, London. 

369. MoTIve-PowER, G. Temple, Rotherham. 

370. Gas Motor ENGINEs, P. Holt, Leeds, and F. 
W. Crossley, Manchester. 

371. ConruGaTED Mera Ptates, H. A. Bonneville.— 
‘A, A. Raud, France.) 

$72. Raisinc SunkEN Suips, &c., O. Wolff. —(A. 
Lehmann, Dresden.) 

$73. Surps’ SLEEPING BERTHs, W. R. Lake.—(The Bruns- 
wick Berth Company (Incorporated), Boston, U.S.) 

374. Harcuine, &c., APPARATUS, L. Wise.—(F. 
Martini and Co., Frauenfeld.) 

875. Cueques, &c., A. Dupré and O. Hehner, London. 

376. EARTHENWARE Pipes, 8. C. Homersham, London. 

377. VaLve, &c., E. Field and F. M. Cotton, London. 


28th January, 1881. 


878. SHormnc Horsgs, &c., J. Offord, London. 

379. DistripuTinG Apparatus, T. E. Golding, London. 

380. Door Fasteners, W. Leggott, Bradford. 

381. BorLeR Composition, H. Portway, Bradford. 

382. Brakes, J. Lansley, Basingstoke. 

383. PERMANENT Way, R. 8. Dugdale, Huddersfield. 

884. Topacco-PiPEs, C. M. P. H. Triscott, London. 

$85. CHronocrapHs, J. H. Johnson.—(A. L. Stras- 
burger, France.) 

886. Starcu, &c., W. R. Lake.—(T7. A. and W. T. Jebb, 
Buffalo, U.S.) 

887. Fire-cRates, J. Britton, Stamford. 

388, RoLiers, W. R. Schiirmann, Dtisseldorf. 

389. INDIA-RUBBER Hose, J. Burbridge, R. C. Thorpe, 
and T, Oakley, Tottenham. 

390. Respirators, E. Rinzi & A. A. Berthier, London. 

391. Lamps, T. i and T. E. Bladon, Birmingham. 

392. THawine Ice, T. J. Sloan, London. 

393, Carns, F. Ley.—(J. M. Dodge, Chicago, U.S.) 

394, Gas-BURNERS, W. W. Wynne.—(J. N. Chamberlain, 
Springpjield, U.S., and A, W. Rice, Hudson, U.S.) 


29th January, 1881. 


395. EmBossep Impressions, J. 8. Sworder, Loughton. 
396. Looms, J. Brownlie, Glasgow. 

7, Frre-arMs, J. T. and J. Rogers, Birmingham. 

. Scates, H. J. Haddan.—(L. Colassot, France.) 

. SteaminG Fasrics, E. Buckley, Manchester. 

. Wire Fencine, G. B. Smith, Glasgow. 

. Bracevet Fastenrnas, E, Atkins, Birmingham. 
402. SHEEP-sHEaRS, P. Ash Sheffield. 

. VENTILATING Pots, &c., T. Bate, Kilburn. 

. Borris, &c., Stoppers, N. Thompson, London. 
. Purses, P, Lack.—(L. Knittel, Germany.) 


+, 


406. Ice, J. Hopkinson, Manchester. 

407. Looms, J. 

408. 
Besnard, Nantes.) 

3lst January, 1881. 

409, Dryinc Correr, J.Gordon.—(J. Stewart,Guatemala., 

410. CisterN VaLveE, 8. J. Newman, Inchbrook. 

411. Spinninc Apparatus, J. Hodgkinson, Bolton. 

412, Raitway Sicnats, T. Masters, Coventry. 

413. UNHAIRING Hives, &., E. G. Brewer.—(A. W. Reid, 
Schenectany, and J. EB. Reid and EB. Potter, Boston.) 
414. NoN-CORRODIBLE Compositions, H. H. Lake.—(J. 

B. M. Fillon and C. L. de Capitani, Milan.) 
415. THRESHING Macuings, J. W. Lee, Cambridge. 
416. Low-waTER ALARM, &c, VaLve, G. Wilson, London. 
417. SIGNALLING Apparatus, J. N. Maskelyne, London. 
418. Stoppers for Borries, &c., B. Zibach, London. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
284. Winp Enorne, &c., A. M. Clark, Chancery-lane, 
London.—A communication from M. E. de la Torre, 

Mexico.—22nd January, 1881. 

326. Sewinc Macuines, &c., R. H. Brandon, Rue 
Laffitte, Paris.—A communication from J. H. Morley, 
Holyoke, U.8.—25th January, 1881. 

394. Gas Burners, W. W. Wynne, gg oe Lon- 
don.—A communication from J. N. C berlain, 
Springfield, and A. W. Rice, Hudson, Columbia, 
US. 28th January, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

$21. AXLE-BoxEs, F. Attock, Newton Heath.—24ih 
January, 1878. 

328. Grinpino, &c., Grass, W. R. Lake, Southampton- 
buildings, London.—24th January, 1878. 

345. WHEELS, J. Braby, Rudgwick.—26th January, 1878. 

431. Bricks, &., T. Evans, Abergwili.—lst February, 
1878. 

843. Game Boarp, P. Lawrence, Farringdon-road, 
London.—26th January, 1878. 
407. Pumps, G. W. Hobbs, Market Harborough.—31st 
January, 1878. 
412, UmBretia, &c., Runners, W. Holland, Birming- 
ham.—31st January, 1878. 

360. DecoraTinc Surraces, L. Q. Brin, Borough, 
London.—28th January, 1878. 

364. Tus and TerNe Piate, E. Morewood, Llanelly.— 
28th January, 1878 

365. Coatinc Metats, E. Morewood, Llanelly.—28th 
January, 1878. 

409. Weavinc Fancy Fasrics, J. Hamilton, Strath- 
aven.—3lst January, 1878. 

427. Or Boxes. P. Jensen, Chancery-lane, London.— 
lst February, 1878. 

691. Brake Apparatus, F. W. Webb, Crewe.— 20th 
February, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 

327. Insecrors, A. Budenberg, Manchester. — 26th 
January, 1874. 

442. Acruatinc Raitway Porxts, &c., F. W. Webb, 
Crewe.—4th February, 1874. 

494. AcruaTiING Raitway Ports, &c., F. W. Webb, 
Crewe.—7th February, 1874. 

357. WasHING Macuines, E. Taylor, Blackburn.—28th 
January, 1874. 4 

387. Sixk Craps, R. H. Kay and A. T. Richardson, 
Gutter-lane, London.—30th January, 1874. 

495. Sauicytic Acip, J. H. Johnson, Lincoln’s-inn- 
fields, London.—17th February, 1874. 

1698. Gas-METERS, W. J. Warner, South Shields, and 
W. Cowan, Edinburgh.—13th May, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 18th February, 1881. 

3831. Fotprnc Cuarrs, G. A. Dallas, Bethnal Green 

, London. —22nd September, 1880. 

$832. DynaMo-ELEcTRIC Macuings, W. Elmore, Black- 
friars-road, London.—22nd September, 1880. 

3838. Banp or Rope, 8. Hirst, C. Earnshaw, and A. 
Holroyd, Marsden.—22nd September, 1880. 

3853. CLEANING Boots, &., T. Lever, Nelson.—23rd 
September, 1880. e 

3860. STEERING, &c., APPARATUS, J. Whittingham, the 
Cross, Nantwich.—23rd September, 1880. 3 

3865. Coat Gas, F. Weston, Chryssell-road, Brixton.— 
24th September, 1880. 

8870. Spiitrinc Woop, &c., T. Redmayne, Sheffield.— 
24th September, 1880. 

8888. SecuRING the WEIcHT Rope to Looms, W. Houlker, 
Accrington.—25th September, 1880. 

$910. KNIFE-CLEANING, &c., MacHINE, H. Woodward, 
Regent's Park, London.—27th Septenwer, 1880. 

$918. Curinc DipurHeriA, &c., F. van Sandau, King- 
street, Cheapside, London.—A communication from 
8. H. Longard.—27th September, 1880. 

$927. HavuLine Fisuinc Nets, G. Howard, Ann’s-place, 
Sykes-street, Hull.—28th September, 1880. 

3933. Rartway Rats, E. Rider, New York, U.S.— 
28th September, 1880. 

$945. Bearrinos, J. Elce, Manchester.—29th 
September, 1880. 

3946. Rartway Cuarrs, W. C. Wood, Barnard Castle. 
—29th September, 1880. 

$948. Tarcets, L. J. Crossley, Halifax.—29th Septem- 
ber, 1880. 

3961. FASTENING for Betts, &c., P. A. Martin, Great 
Charles-street, Birmingham.—30th September, 1880. 
3987. Lamps,C.W. Torr, Birmingham.—lIst October, 1880. 
3988. Stream Cuttrvation, D. Greig and T. Benstead, 

Leeds.—Ist October, 1880. : 

4008. WarMING, &c., APPARATUS, G. Jennings, Palace 
Wharf, Stangate, London.—2nd October, 1880. 

4023. Butrons, J. A. R. de Barazia, La Rochelle, 
France.—4th October, 1880. 

4058. Marcues, F. Wirth, Germany.—A communica- 
tion from G. Sebold.—6th October, 1830. 

4206. VeLveT PLE Carpets, &c., T. B. Worth, Stour- 
port.—15th October, 1880. 

4333. Kins, P. Montagné, France.—23rd October, 1880. 

4529. TREATING PELTs, E. P. Alexander, Southampton- 
buildings, London. A communication from A. 
Fraser. — 4th November, 1880. 

2562. Looms, P. Young and J. Mathieson, Glasgow.— 
6th November, 1880. i 

4662. Steam Boriers, 8. Ballian, Constantinople.— 
12th November, 1880. 

4936. Rott Tospacco, A. T. Lendrum, Belfast.—27th 
November, 1880. 

5258. CARDING Encrnes, G. and J. Aimers, Galashiels, 
and D. Wright, Selkirk.—15th December, 1880. 

5281. Workinc TraFric, J. S. Hughes, Portmadoc, 
Carnarvon.—16th December, 1880. 

5392. Microscopes, J. M. Moss, Patricroft, Manchester. 
—22nd December, 1880. 

5403. BREECH-LOADING MecnanisM, D. Fraser, Edin- 
burg.—23rd December, 1880. 

5427. Biowine, &c., APPARATUS, E. P. Alexander, 
Southampton-buildings, London.—A communication 
from O. 8. Presbrey. —24th December, 1880. 

5466. TRANSFERS, A. E. McDonald, New York, U.S.— 
29th November, 1880. 

27. Luwe-LicHt, Lamps, A. M. Khotinsky, St. Peters- 
burgh.—4th January, 1881. 

284. Wixp Enaine, &c., A. M. Clark, Chancery-lane, 
London.—A communication from M. E. de la Torre. 
—22nd January, 1881. 

Last day for filing opposition, 22nd February, 1881 

3825. KircHen Rances, R. Neville, Butleigh-court, 
Glastonbury.—2lst September, 1880. 

3902. Stampinec LetrTERs, C. Pieper, Berlin.—A commu- 
nication from W. Loffelhardt.—27th September, 1880. 

3903. CoNDENSING D1sTILLED Vapours, T. W. Duffy and 
T. L. Makin, Liverpool.—27th September, 1880. 

$911. FLoorrna Cramps, W. Riley, Keighley.—27th 
September 1880. 
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3912. Rovixc Frames, T. E. Smith, Royd Works, 
Keighley.—27th September, 1880. 

3913. VeLoctrepes, H. J. Lawson, Coventry.—27th 
September, 1880. 

3931. Omnrpuses, H. W. Hart, Palace-chambers, West- 
minster.—28th September, 1880. 

3932. Paper Bacs, J. Baldwin, Birmingham.- 2Sth 
September, 1830. 

3937. Portasie, &c., Exornes, F. Savage, King's 
Lynn.—28th September, 1890, 

3939. CoLouRING ALconeL, E. H. T. Liveing, Queen 
Ann-street, London.— 29th ‘September, 1880. 

3949. ConsumMING Smoke, J. Teer, Salford.—20th 
September, 1880. 

3951. Coa A. B. Child, London.—Com. 
from F. Wegmann.—29th September, 1880. 

3952. CHARGING CARTRIDGE Suevts, &., W. R. Lake, 
Southampton-buildings, London. communica: 
tion from 8. Marelli.—29th September, 1880. 

3958. Measurinc Turcknesses, J. Milmer, Alderney- 
street, Pimlico.—30th September, 1880. 

3960. Fire-rscapss, G. Tiviotdale, Cheny-street, Bir- 
mingham. --30th September, 1880. 

3969. Examininc Apparatus, A. Steenberg, 
hagen.—Com. from R. Jensen.—30th September, 

3989. InpicaTinc Apparatus, B. Tower, ter- 
race, West Brompton, London.—2ad October, 1880. 
4026. Harpenxtne Cement, &c., W. R. Lake, Southamp- 
ton-buildings, London.—-A communication from 

A. Magaud.—4th October, 1880. 

4081. Execrricat Sienat Apparatus, W. R. Lake, 
Southampton-buildings, London.—A communica- 
tion from A. Lemaireand E. Lebrun.—7 th October, 1880. 

4109. Ornpwance, A. Noble, Jesmonddine House, New- 
castle-upon-Tyne.—9th October, 1880. 

4196. Heatinc Apparatus, W. Love, Glasgow.—1l5th 
October, 1880. 

222. Treatrsc Corres, E. G. Brewer, Camus -lane, 
London.—Com. from P. Pesier.—16th October, 1880. 

4256. Inpicatinc Apparatus, J. H. Beeteley, Fleet- 
street, London.—19th October, 1890. 

4338. Gas VALVES, ew Wates, Balham, and 8. and 
J. Chandler, Newington-causeway, London. — 25th 
October, 1880. 

4409, Davids and C. Weiss, Hanover.— 
28th October, 1 

4424. VALVE eg Crighton, R. Crighton, and P. 
Chell, Manchester.—29th October, ‘1880. 

4576. Propv crinc Desicns, W. Wise, Whitehall- 
place, Westminster.—A communication from H. 
Gmeiaer.—Sth Norember, 1880. 

4586. RecuLaTine, &c., Water, J. Griffiths, 
Wa*er-street, Liverpool. November, 1880. 

4933, Evecrric Lamps, J. W. Swan, Newcastle-on- 
Tyne.—2ith Norember, 1880. 

5000. Rac R. K. “Miller, Edinburgh.—let 
December, 1880. 

5108. Securrne Enps of Wire, H. Eyre and E. Heath- 

149. Hypravuic Lirts, . Ellington, Chester.— 
9th December, 1880. 

5159. Paper Putp, A. Paisley, Clyde Paper 
Mills, Lanark.—1l0th December, 1: 

5180. PREPARING ALKALI Sauts, J. A. Dixon, Glasgow. 
—Com. from C. Keeing.—11th December, 1880. 

5218. Meratiic AtLoys, G. Chancery lane, 
London.—13th December, 1880. 

5287. SutpHaTe of Atuwina, B. E. R. Newlands, East 
Ham, Essex.—1l7th December, 1880. 

5295. Wispow Sasues, W. Phillips, Leeds. — 17th 
December, 1880. 

5327. Matrers, J. A. Glasgow.— 
Com. from C. Keeing.—20th December, 1 

5337. Fire Extincrevrs, E. D. Bruneel, Sheffield.— 
Com. from H. Gtibler.—20th December, 1880. 

5396. Treatinc Ores, J. H. Johnson, Lincoln's-inn- 
fields, London. —A communication from P. G. L. G. 
Designolle.—23rd December, 1880. 

5471. Gas Motor Encixes, R. Hutchinson, Mildmay- 
grove, London.—29th December, 1880. 

5491. Macuryes, J. Foster, Preston.—30th 
December, 1880. 

60. Gas Motor C. D. Abel, 
buildings, London.—A "communication from N 
Otto.—ith January, 1881. 

99. SecurrNc STOPPERS in Borties, &c., T. Burns, 
Wolverhampton.—Sth January, 1881. 

196. Five Tuses, J. A. and J. Hopkinson, Hudders- 

field.—14th January, 1881. 

229, Restrorrnc WasTE INDIA-RUBBER, &c., H. H. Lake, 
Sou pton-buildings, London.—A communication 
H. A. Clark 1881. 

274. Watcues, W. Lake, Sou 
London.—A communication from T. 

January 1881. 

275. Erecrric Semapnores, W. R. Lake, Southamp- 
ton- London. — A unication from 

F. R. F. Brown.—2lst January, 1881. 


Patents Sealed. 
(List of Letters ag which poseed the Great Seal on 
the 28th January, 1881.) 


$143. Pranorortes, H. W. Pohlmann, Halifax.—30th 


1880. 
3167. WHEELs and Rats, J. Ormerod, Manchester.— 
2ad 
3168. wise Curves, A. R. Molison, Swansea.— 
2nd August, 1880. 
3171. SEPARATING MINERAL Martrers, &c., 8. Haliam 
and G. L. Scott, Manchester.—3rd Auguat, 1880. 
3172. Puriryixe Apparatus, W. Lyon, Cowper’s-court, 
Corn! ion.—3rd August, 

3178. BREWING, P. L. Manbré, Valenciennes, France. 
—3rd August, 1880. 

3181. TREATING Copper, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—3rd August, 1880. 

3182. Gas MoTor F. W. Turner, St. Albans 
Ironworks, St. Albans.—3rd Auguat, 1880. 

Robertson. 


3189. Screw Propecters, J. Govan, 
Renfrewshire,—4th August, 1880. 
3198. Steam Enotes, W. H. Beck, Cannon-street, Lon- 


don.—4th August, 1880. 

3205. TINDER-BOXES, F. Grimal, Paris.—5th August,1880. 

3206. Lavatories, B. Finch, High Holborn, London. 
—ith August, 1880. 

3214. GERMINATING Apparatus, E, de Pass, Fleet- 
street, London.—5th August, 1880. 

3230. DISINTEGRATING Apparatus, F. C. Glaser, Berlin. 
—ith August, 1880. 

3264. "FILTRATION of Sucar, H. Springmann, Gneisenau- 
strasse.—1l0th August, 1880. on 

8267. Gas-puRiFIERs, &c., J. Whiteley and R. Pickles, 
Bradford.—1l0th August, 1880. 

3279. Putueys, F. A. Harrison and C. Priestland, Bir- 
mingham.—11th August, 1880, 

$285. Fire-arMs, C. T. H, Bennett, Launceston, and 8S, 
le N. Neave, New-inn, London. —lth August, 1880. 

3288. Puriryise Gas, J. Ireland, 
Plymouth.—12th August, 1880. 

3290. Smurrer, &c., Macnixes, W. B. Dell, Mark-lane, 
London.—12th ‘August, 1880, 

3315. SPRING MATTRESSES, &c., W. R. Lake, Southamp- 
ton-buildings, London. 14th August, 1880, 

3361. REFINING A. Sauvée, Parliament-street, 
Westminster.—19th August, 1880. 

Waste Water Preventers, F. J. Henderson, 

’s Cross-road, London.—2nd October, 1880. 

412 y LECTRICAL Sic NALLING APPARATUS, W. R. Lake, 
Southampton- —I1 1th October, 1880. 

4269. Hyprauuic Lirts, E. B. Ellington, Chester.— 
20th October, 1880. 

4406. Sprinwinc Apparatus, F. Craven and A. Craven, 
Bradford.—28th October, 1580. 

4485. Incor Moutps, D. McKechnie, Stevenston, N.B. 
November, 

4573. Recovertne INp1Go. A. Gatty, Accrington.— 
8th November, 1880. 

4643. ExpLosive Compounns, C. Abel, Southampton- 
buil » London.—1llth November, 1880, 


4799. VeLoctrepes, Sir T. G. A. Parkyns, Stapleton.— 
20th November, 1880. 
48S4. Leap, &e., Howpers, J. H. Johnson, Lincoln's- 

inn-fields, London. meyer Norember, 1880. 
4917. Bopprn-net, &c., J. R. Hancock, 
New Basford.—26th November, 
4928. Groves, H. Urwick, St. Sohn Shall, Wandsworth. 
—26th November, 1880, 
Bow, London.—29th focensber, 
5011. “Drvinc Arparatcs, 8. P. M. Tasker, Philadelphia, 
U.S.—Ist December, 1880. 
5039. Screw-nuts, H. J. Haddan, Strand, London.— 
Srd@ December, 1880. 
5091, Execrricity, H. J. Haddan, Strand, London.— 
Tth December, 1880. 
(List of Letters Patent which passed the Great Seal on the 
lst February, 1881.) 
2366. MatcH-Boxes, C. Kesseler, Berlin.—12th July,1880. 
3179. Umpre.cas, F, Engel, Hamburg.—sred A ugust,1880. 
3180. Frep-waTeR Arraratus, F. H. F. Engel, Ham- 
burg. August, 1880. 
3187. Moviprxe Bricks, &c., J. and T. Brittain, 
Chesterton, Stafford.—4th August, 1880. 
3192. Ruutne Apparatus, W. L. Wise, Whitchall-place, 
Westminster.—lst February, 1881. 
3197. Power Looms, W. H. Beck, Cannon-street, 
London.—4th August, 1880. 
3202. Governors, &c., W. Chadburn, Liverpool.—5th 
Auguat, 1880. D. Reld, Inchi 
3210. Fire- BOXES, ic nchicore Lodge, 
Dublin.—5th Auust, 1880. 
3224. Srop-watcues, L. A. Groth, Finsbury-pavement, 
London.—6th August, 1880. 
3225. Merer for Warer, &c., L. A. Groth, Finsbury- 
pavement, London.—¢th Auqust, 1880. 
3237. Foo SigNat Apparatus, H. Whitehead, Bucknall, 
R. Hi mand T. Winsford.—7th August, 1880. 
3286. Macuivery, J. H. Johnson, 
inn-fields, London.—11th ee 1880. 
3300. TEMPERING Cast Sree., C. Kesseler, Mohren- 
strasse, Berlin.—13th August, 1880, 
3339, Transportine Grain, J. Wetter, Strand, Lon- 
don.—lith August, 1880. 
3365. Movuips, H. J. Haddan, Strand, 
London.—19th 1880. 
3457. Spikes, W. Clark, Chancery-lane, London.— 
August, 1880. 
3478. Bicrcres, N. K. Husberg, Stockholm.— 
August, 1880. 
3556. “AIR, &c., Pumps, W. P. Thompson, High Holborn, 
London.—2nd September, 1880. 
3610. Fiurrine, &c., Macutxes, J. M. Jones, Wrexham. 
—6th September, 1880. 
3834. Strong, J. Commercial- 
iverpool.—22nd 
4132. Fisrovs 


4456. for “EMBROIDERY, &e. A. G. Duncan, 
Goldsmith- London.—Ilst Norember, 1880. 
4588. DEcoRATING &c., M. Hartmann, Amster- 
dam.—9th November, 
4648. DiccinG Robson, and 
E. Herdman, Pard, Brazil.—11th Norember, 1 
4663. Oprarsixc Ors from Fisu, W. R. Deheer, Hull. 
—12th November, 1880. 
4696- MACHINERY, H. M. Girdwood, Belfast. 
November, 1880. 
4734. Havwine, &e., Macnines, W. H. Harfield, Man- 
sion House- , London, November, 1880. 
4821. Preparinec O11, W. R. Southampton- 
build: London.—20th ”1880. 
4842. Looms, W. Adam, Kidderminster. — 22ad 
November, 1880. 
4850. Swircues, 8. Pitt, Sutton.—23rd November, 1880. 
4866. E_ecrric Licutinc Apparatus, W. Lake, South- 
London.—23rd November, 1880. 
. METALLIC J. A. Osgood, Middlesex, 
eos , & E. Monroe, New York.—24th November, 1880. 
4910. PRESERVING Meat, &c., G. W. von Nawrocki, 
Lei -strasse, Berlin.—25th November, 1880. 
4968. Disso.vine, &c., Apparatus, J. F. N. Macay, 
Chancery-lane, London.—29th November, 1880. 
6010. Removixc Dust from ge A. J. Boult, High 
Holborn, London.—1st December, 1 
5152. Execrric Dritts, 8. Pitt, ‘eutten. Decem- 


der, 1880. 
5160. EVACUATING Frre-pamps, F, Wodiczka, Graz.— 
10th December, 1880. 


List published during the 
week ending Janusry 29th, 1881. 
2669, 1s.; 1990, 10d.; 2073, ri 2000, 6d.; 2091, 6d.; 
2145, 6d.; 2217, 6d.; 2475, 8d.; 2491, 6d.; 2495, 6d.; 
2504, 6d.; 2518, 2530, 6d.; 2531, 
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2587, 2d.; 2595, 
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2649, 
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Specifications be forwarded pred from 
the amoun 


th Holborn, to Mr. H. Reader Lack, her Majesty's 
Pe t-office, Southampton-buildings, ‘Chancery- -lane, 


ABSTRACTS OF SPECIFICATIONS. 


the sluice cock E into the large air vessel F, whenco, 
under the pressure in the air vessel, it finds its way 
bt the orifice H into the water surrounding the 
vessel 


2011. Bits, 4. King.—Dated ith 


1880.—{Provisional protection not allowed.) 
Rowe of figures are placed at each side of the cheque, 
and when fi in part of these columns are torn off 


so as to indicate the sum the cheque is drawn for. 
2073. Drivixc Mecnanism ror Bicycies, &c., J. 
Dutton,—Datéd 21st May, 1880. bd, 

This consists of a spur wheel on the axis of the main 
wheel or wheels of the vehicle and a second spur wheel 
in gear with the first. The axis of the second spur 
wheel is carried by an arm so contrived that this axis 
can be clamped in different poaitions, either higher or 
lower as may be required, but always with the two 
spur wheels in gear. In the case of a bicycle this arm 


is attached to the fork on which are the bearings for 

the axis of the main wheel and the arm is formed as a 

segment of_a circle, of which when the arm is in 

place the axis of the ‘main wheel is the centre. Fast 

with the second spur wheel there is a ratchet wheel 

and a pawl e with the ratchet teeth. The pawl 

by a lever mounted on the axis of the second 

ur wheel, so as to be able to turn freely thereon ; 

the same lever is formed at its rear end as a treadle 
and the foot of the rider is placed on the treadle. 


2076. Sir T. G. A. Bart. 
2d. 
Steam power is applied to drive the vehicle, the 


Dad ie, 1880. — (A 
e apparatus is wor! y means of a key-board 
thaw of keys T, on with to 
scribed the letters of the alphabet, &c. In placing the 
finger on one of the keys, a slight’ — suffices for 
the letter represented on the key to be printed on a 


comm unication Jrom 


sheet of paper placed vertically at the ee of = 
ting apparatus. In the of each letter the 

cole to receive the printing of the followi letter at 
the side of former the La levers 
carrying at their upper en engrav r corre- 
sponding to that seen on each key under a glass plate 
2001. AND Rartway Wacons, 

£.,and J. Hill.—Dated 22nd May, 


cross bar B is supported in guides and is provided 
with a a beni D, by which it is operated. Attached 


to B is a lever E to the end of which the coupling link 
C is connected by a joint, so as to be raised for passing 
it over the draw bar hook. 
m0, PRoTECTING TROUSERS AGAINST WEAR AND D1Rt, 
M. Loeb.—Dated 24th May, 1880.—(Provisional pro- 
tection ue allowed.) 2d. 
A spur is attached to the re *) pe heel of the 
boot so as to support the low 
leg, and thereby prevent it raed eihed the dirt. 
2217. SHarinc Macuines, W. R. Lake.—Dated 31st 
1830.—(A communication Jrom P. P. Huré.) 


This consists partly in a shaping machine for cutting 
either i ina vertical or in a horizontal Erection, in the 


Prepared by ourselves expressly for THE E. R at the 
office of Her Majesty's Commissioners of Patents, 


1990. Prore.iisc VESSELS, G.and 
G. Pfannkuche.—Dated 14th May, 1880. 104. 
A is a cylinder divided into two parts, the u one 
of which, marked B, is destined to receive a c 


ex loding mixture, whilst the lower one 
Siled € h the valve L with the water 


c with the gaseous mixture, ep, the lower part to 

be filled with water, and the gaseous mixture to 

be pA a to explosion, e consequences will be that 
d in ber C is forced 


expansion of the gaaee through valves D, and 


with a movable head “tight ing two shafts 
and pulleys B B and F of a belt tightening device, 


[2217] 


TN 


/, 
LAAN 
pivotted on the shaft of the driving cone and held in 
position by a screw upon a quadrant in such a manner 
as to serve for driving either the pulleys B B or the 
shaft A, or the pulley F of the E without altering 
the length of the driving belt. 


2145. Liquor Sranps on Frames, &c, H. 7. Fellows.— 


Dated 26th May, ue 6d. 
This consists in the combination with stands or 
frames of a locking slide working on the underside of 


the top horizontal bar or plate of the stand, the said 
slide being furnished on its underside with a peg or 
projection or with pegs or projections, equal in 
number to and situated at the same distances apart as 
the stoppers or covers of the bottles or vessels in the 
stand, the locking slide when in one position causing 
its stems to be brought over the stoppers or covers of 
the bottles or vessels, and when in another ition 
removing its stems from over the said bottles or 
vessels, 

Canpiesticks, &c., F. Heaneguin and H. 
Callard.—Dated bth June, 1880.—(Previsional pro- 
tection not allowed.) 2d. 

The different candlesticks of a household are pro- 
vided with numbers corresponding to the numbers of 
the different chambers, so as to be able to see if any 
occupant has entered his apartment. 


24°75. Gainer Binpine, J. Harvison.—Dated 18th June, 
1880, 


vitch re wheel on the main wheel drives the 
binding mechanism, An upright frame s pay four 
chain pulleys over which passes a chain having a clip F 
for hading and conveying one end of the string. 
Guides G, placed at points round the upright 
frame, hold the string in the form of a large loop 
while the sheaf is being pushed partly through the 
frame by the revolving rake of the machine. To each 
side of the frame is attached a separate piece forming 
together a platform for the reception of the sheaf; they 


for passage of the string. clip when mo 
e string. ec when mo' 
of the frame comes th 
trigger H which releases the holders and thes he A 
draws the string tight round the sheaf until it takes 
up the other part of the oe A short distance 
beyond the point where the clip has hold of both 
parts of the string is placed the apparatus for forming 
> the knot. The lever L takes up the slack when the 
string is released from the holders G. The knotting 
apparatus is of special construction. ~ 
24091. SLorrinc anp PLaninc Macuines, J. Barrow 
and J. Craven.—Dated 19th June, 1880. dl. 
m. . 1 is a front elevation, and Fig. 2a plan. AA 
driving pulleys which give motion to oer 
os B in either direction by the interm 
ions CD. Either of the ions may be geared 
to the spur wheel B by a plate which Soeries 


— 


them on the centre or axis A®. The spur 
loose on the shaft which o oes ths fe motion 
but may be firmly connected (so as to rotate with it) 
to it by means ot a clutch F o) ted 7 the lever 
A} upon a vertical shaft is fixed the which on 
making one revolution comes in contact’ with the 
bowl J fixed on the lever G, and throws the clutch out 
of gear, the desired feed having then been effected. 
2405. Brake Apparatus, J. Hirsiger.—Dated 19th 
Thais ccneiste in th t, combination, and 
con in the com! ion, an 
construction of brake tus, in which the longi- 
tudinal shaft G conn: with every carriage is 


be ve ey to the steelyard or lever C and movable 
ht R tuate the brake blocks V, whereby a 
sapented Sounds can be put upon all the wheels of 
each carriage of a train, 
2496. Sream Wuee.s, J, 7, Howson ant W. Tate,—- 
Dated 19th June, 1880,—{ Not proceeded with.) 2d. 
Mm. wheel is constructed as a plate wheel, that is 
pany ito arms, the heavy rim and the centre 
‘ing connected by a web or plate. The steam 
por are formed in the of = and 
may be of any desired num to tho 
diameter of the wheel. The wheel it is 
mounted in a suitable casing. 
2503. Corron Fasrics, F. Poselt and R. 
2ist June, 1880. —{Not proceeded with.) 


The fabric is passed over rollers 1 a cistern contain- 
ing hot water, then through sq rollers to a 
second cistern containing a actxtare consisting of 1 
gallons water, 134 gallons solution of chloride of feey 
chlorate aniline » 44 gallons muriatic acid, 

orate of potash. and ib. sulphate of copper. 

ten when it ts passed through a 
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2608, 
2642, 2d.; 2644, 2d.; 4d.; 
2651, 2d.: 2652; 2d.; 2653, 4d.; 2654 2d.: D 
| 2557, 2d.; 2658, 6d.; 2659, 2d.; 2660 8d.; > 
July, 1880. 2662, 2d.; 2663, 2d.; 2664, 6d.; 2665 6d.; WAL 
8153. WarTer-cLosets, T. W. Helliwell, Brighot 2d.; 
Yorkshire.—3lst July, 1880. 6d.; WE EA 
6d.; 
2704, 6d.; 2706, 6d.; 2707, 2d.; 2708, 2d, 6d.; 
2712, 2d.; 2713, 2d.; 2716, 2d.; 2719, d.; 2721, 4d.; 
9723, 6d.; 2728, 4d.; 2746, 6d.; 2766, 6d.; 2820, 6d.; 
: 2879, 6d.; 3226, 6d.; 3761, 2d.; 4412, 6d.; 4489, 6d.; 
q _ mus rem [2495] 
| > 
B 1c-—¥B 2 i 
at is to be ejec the explo gascous mixture | J 
and to be used for the formation of water columns. 
Now suppose the upper part B of the cylinder A to be —— 
| allt 
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receives an injection or shower of concentrated solu- 
tion of bichromate of potash, made acidulous by 
muriatic acid. The fabric is then washed and passed 
bette a cistern containing a mixture of miariattc 
acid, bichromate of potash, and sulphate of iron or 
copper. The dyeing is then finished by passing the 
fabric through a bath of dye woods and sulphuric acid. 
2504. DistiLtation or Spirirvous Liquors, &c., 
A. Dudgeon.—Dated 21st June, 1880, bd, 

The distillation of low wines into coarse spirits is 
effected in the still shown in the drawing, the low 
wines being kept boiling by a close steam coil B, and the 
circulation maintained b: ms m steam pipe C, The 
vapour outlet A from the stili is conduc’ into a 
chamber containing a A. valve, so that it can be 


[2504] 


conducted to a separate condenser or into the bottom 
of the s gio) still. The condensing cold water coils in 
the spirit still are arranged so as » always be filled 
with water, the outlet of each coil being above the 
inlet, and each supplied by a separate valve, arran 

80 that they may be worked together or separately. 

pipes through which the vapours pass from meg 4 
to chamber are formed so that the vapour ma, 
— to impinge against a bell-shaped, flat, ho \.. 


2506. Lock Mecuanism or Guns, &c., 7. 
and T. Woodward.—Dated 2st June, 1880.—{Not 
proceeded with.) 2d. 

To push the hammer into full cock the stand side 
of the main spring is extended, so as to play over or 
come in contact with an arm of the hammer, 
stand side of the main spring is controlled by a 
movable stud operated either automatically on the 
opening or ce ng of the gun, or is extended and 
worked by a lever. A second improvement consists 
in extending the sear or hook (which holds the 
hammer at full cock) forward, and provide it with a 
second hook, which should the hammer be accident- 
ally ja Off the usual hook, it is = by the 
pn hook before reaching the cap or stril 
2515. Bicycies, M. H. Gerring and R. Rumsey.— 

Dated 21st June, 1880.—(Not proceeded with.) 2d. 

An excentric is fitted, about the driving axle, to 
each branch of the steering fork in such a position as 
to increase the radius of the crank, when such 
increased radius will be most effective. Each excen- 
tric is fitted with a strap provided with an arm to 
which the crank pin is fixed, 

2516. AMINE AND BETANAPHTAYL 
Line, &c., C. D. Abel.—Dated 2st June, 1880. 
communication, from EB. Ochler.)—(Not proceeded wit! 4 

Betanaphthol, or its substituted derivatives, or com- 
binations of these bodies with metallic oxides or 
mixtures thereof, are heated for a considerable time at 
high temperature, together with salts of 

of substituted ammonia, either alone or with ad 

tion of neutral bodies, and the bases thus + Drom 4 

are separated by any suitable means from the 

substances that do not enter into the reaction, or from 
impurities produced. 

2518. Heatine anp VENTILATING, 0. Sheppy.—Dated 
2lat June, 1880. 6. 

Ais the outer casing of the stove; B is the hot-air 
chamber lined with fire brick or tiles and fitted with 
baffle plates; C is a perforated gas tube or row of 
burners for heating the hot-air chamber. This hot-air 
chamber B communicates with the room by means of 
the connecting pipes B' B!, the mouths of which pass 


— 


B N 


through the outer casing A, and fresh air from outside 
the house is conveyed into this chamber B through the 
inlet pipe D. CIC! are pipes conveying gas to the 
main ers or perforated gas tube C, and also to a 
small flat flame b torpor C2 situate towards the front of 
the stove, and se to cast a warm glow through the 
red glass, with which the front of the stove may 
preferably be fitted. 
2530. PLates FoR &e., R. Chapman,—Dated 
22ad June, 1880. 

This consists of a socket or foundation plate which 
is fixed and retained on the heel or other of the 
boot, and a | or eg | part which is fixed to the 
socket plate by means screws and retained in 
position by one or more stays or wards. 

26581. Feepinc Apparatus FOR THRASHING MACHINES, 
J. W. Fison and C. Lack.—Dated 22nd June, 1880. 6d. 

A number of prongs are secured at their centre to a 
cross-bar warping in bearings, The upper ends of 


whic). is attached a spring lever with its outer end 
gri: at the back of the apparatus. The pron prongs 
work fn cotinection with a square roller, and can 
adjusted to or from this roller. 

2534. Pacxine Cases, F, Hoyer.—Dated 22nd June, 


1880, 6d. 
This relates to so constructing packing cases, that 


the same are collapsible, or can be easily taken to 

pieces or folded together when empty. 

2652. Macuinery, S. Lowe and J. W. Lamb. 
—Dated 28rd June, 1880, 1s, 

The needle bar A carries the bearded needles, which 
receive an up-and-down motion, but without any 
dwell in their downward progress. In front of the 
needles is mounted a set of points E carried by the 
horizontal bar X and standing 
site the stems of their respective needl Those 


points have a short vertical motion, and between them 
project the jack sinkers C and the dividing sinkers, 
when they are r ape to act upon the thread, 
ing it against t ints in the same way as here- 

pfore against the neodle stems. As the thread is laid 

over the points E the jack sinkers C will advance to 
form the uired amount of slack thread, and the 
dividing sinkers will then advance and divide the 
slack thread upon the points. The points then retire 


and allow both jack and Gviding sinkers to "7, the 

divided thread to the advancing needles. this 

moment the sinkers effect a more complete dividing 
of the thread, and then retire to allow the knittir 
proceed. Two threads are laid in for every comp ete 
rotation of the cam shaft instead of one. e second 
figure shows the position the knitting instruments 
assume at the moment the thread is being laid upon 
the webs of the sinkers. 

2554. Sream Borers. G. B. Veughan.—Dated 23rd 
June, 1880.—(A communication Jrom J. M. F. du 
Temple.) 6d. 

The boiler is composed of two reservoirs or collectors 
communicating directly with each other by one or 
several pipes of large calibre, and by a number of 
small zigzag vaporis' tubes which are alone exposed 
to the fire. The tubes are provided at each end with 
conical bronze ferrules, secured in corresponding holes , 
pierced in the collectors (as shown in the second Fig. » 


by means of forked levers, of which the longest branch 
nps the tube above the collet of the ferrule, and 
hols ft a T-shaped piece, which separates the 
ies of wt series on each of the reservoirs, while the 
branch receives a screw which forces the lever 


down on the said collet. The feeding is effected at either 
end of the lower collector, by means of a stop-cock in 
connection with a pipe T which passes through the 
collector a little above the lowest ra of vaporising 
tubes, and pierced in front of each orifice of the latter 
gradually as they recede from the coc he aggrega' 
Sictlona of these small holes should not, however, 
exceed the section of the way of the cock, so as to 
insure as far as possible the si issi 

the feed water into all the va) “4 tubes which are 
most exposed to the action of the fire. 


2569. Macuixe Screws, J. Wetter. —Dated dune | 


1880. communication from W. I. 
mits tanchines the operation of shaving or 


trimming the head of each blank, nicking such head, 

reshaving or finishing it, transferring the blank to 

threading mechanism, and while so transferring it 

turning it - end for end and finally threading and 

dischargi 

2575. Bianks For Envetoprs, 
Fenner.—Dated 24th June, 1880. 6d. 

A rising and falling table and a hinged platen are 
employed as usual, but the table D receives its motion 
through cranks on the shaft 8. The hinged platen B 
is lowered by hand, and catches F engage with 
recesses in the framing, so as to form a surface for 
resisting the pressure of the cut, A snug I on the 
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ten comes in contact with and forces back a bolt 
connected with the swing lever K, and one arm 
of a bell-crank lever, the opposite arm of which throws 
into gear a sliding clutch on the shaft, so that the 
action of cy the platen automatically causes the 

rising and fe — motion of the table. The cam T 

serves to throw the clutch out of gear again through 

the rod K and bell-crank lever. 

2581. Steam Roap aND TRACTION ENGINES, 
T. Greenand J. Thyne.—Dated 2Ath June, 1800.—{ Not 
proceeded with.) 2d. 

To the underside of the’ boiler is fixed a bracket pro- 
ieties to the front and having a socket formed in it. 
e socket receives a vertical spindle having a collar 
upon it, which bears u the lower end of the socket. 

Below the collar there is a duplex knuckle-like joint, 

with a say pin connecting the spindle with the 

centre of a bridge piece or fork, which spans a od of 
su ing rollers or wheels, and has gs 

at its extremities in which the fore axle is “held. 

Brackets from the ends of the fork arms carry 

scrapers at the back of the rollers or wheels, and front 

scrapers are also attached to the portion of ‘the bri 
piece or fork which extends over the rollers or whee! 


25838. Raisinc anp Forcine Liquips, &c., J. W. 
Midgley. —Dated 24th June, 1880.—(Not proceeded 


is placed in an elevated 
position. The cistern An 4 ied with town or other 
waters. From the cistern is a pipe or pipes to the 
‘receiver or receivers, the pipes having a four-way and 
check valve. The cisterns firstly contain air, and are 
connected to the vessels or barrels containing the fluid 
to be raised. The water from the cistern entering the 
“bottom of the receiver compresses the air in the 
receivers, and a pressure is put upon the liquid—to be 
raised or forced—in the vessel or barrel, and its con- 
tents are raised or forced to any height lower than the 
supply cistern. 
2587. Tricycies, J. H. We 25th June, 
1880.—(Not with.) 2 
This relates partly to an sidaasihiet whereby the 
steering wheel can be locked or steadied as required, 
by the pressure of the rider’s back and receive the 
necessary guiding from the action of either of his 
shoulders respectively. 
. INDIA-RUBBER Propucts, H. Gerner.—Dated 
consi process of m: n ions 
uctive of either hard, semi-hard, 
dia-rubber, and swphur, together with 
the flours of agricultural fruits, 8s, &c., which do 
or do not contain sulphur, an then properly vul- 
canising the mixture. 


2604. Licutinc anp Heatinc Apparatus, J. €. 7. 
Thomas.— Dated 26th June, 1880. 6d. 

The drawing shows a vertical sectional elevation of 
the lamp or lighting apparatus. A is the oil tank or 
reservoir; B the wick tube provided with holes for 
the escape of vaporised oil ; C the burner with its slot 
agonally in relation to the bolic 
reflectors ; os F the milled head of the wick pinion 
spindle, "The whole of the above parts are connected 
together and are pana we beget joint, and secured 
by a catch to the up f the lantern. G isa 
metal chimney with fol at. at H H for the emission of 
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it. Around these holes are secured the inner ends 

the parabolic chambers J J made of bright or 
velectier material. The outer ends of the chambers 
are closed by sheets of glass K K carried in sliding 
frames L L. Around the upper part of the chimney is 
a plate N furnished with a tubular 
deflector, guide, or wall M, so arranged as to leave an 
annular s 8, for the circulation of air between M 
and the chimney, to prevent overheating of the outer 
casing T of the p. O is a deflector attached to the 
hin; cover P. QQ are ventilating holes protected 
against — bya —_ plate, and R R are small 
holes communicating from the chambers into the body 
of the lamp. 


2607. CuronocrapH Watcues, J. Wetter.—Dated 
26th June, 1880.—(A communication from Le Coultre 
et Compagnie.)—(Not proceeded with.) 2d. 

This consists in the application of a toothed roller, 
which, when brought in contact with a toothed w 
(preferably by supporting the roller in a pivotted lever 

a spring), shares the motion of the 
latter, the said toothed wheel being fixed on a pinion 


a revolution once hour, or minute, 


2608. Sream Generators, J. Widichesiy — Dated 
26th June, 1880.—(Not proceeded with.) 2d. 

This consists rtly in constructing a steam generator 
having any desired shell form, with one or more rows 
of vertical water tubes communicating with the water 
in the generator above and below the furnace or fite- 

lace, and with horizontal tubes to conduct the 
eating gases or products of to the 
chimney. 

2611. Sues’ Bertns, &., B J. B. Mills.—Dated 26th 
June, 1880.—{A communication from J. C. Thomp- 
son.) 6d. 

A are berths or pitch frames, and B roll frames sus- 
pending the _ frames from either side in the 
centre of the direction of their length, and such frames 
Bare es in the bulkheads by axes of motion. 
The berths A are controlled by the pendulous weight 
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Y to counteract the pitching motion af wl vessel, and 
the roll frames B are t 
weight Z to counteract the ‘ling motes of the 
vessel. The weights Y and being connected 
pe means with their respective frames A 
an 


&e., BE. V. Emery.—Dated 26th June, 
64 


This consists in fixin, kes, pins, or their 
lents on to a band or strip for the of fhoiding a a 
flexible material when brought over it, and it is speci- 
ally applicable to garters for holding up socks or 
stockings. 

2614. Accumutators, &., A. Wadsworth.— Dated 26th 
June, 1880.—{ Not pr oceeded with.) 2d. 

The pressure is applied downwards instead of 
upwards, and an accumulator is used provided with a 
table which fits inside the accumulator. 

2616. Continvous Raitway Brakes, R. Elgey.—Dated 
wth J une, 1880. proceeded 2d. 

This of an ai t whereby the brakes 
of railway trains may ‘be applied to arrest or retard 
their motion by means of hand levers, or levers actu- 

ated by compressed air or steam, or by a combination 
of two or more of such means. 

2618. Manuracrure oF Iron AND STEEL, &., 
26th June, 1880.—(Not ‘proceedetl 
with 

This consists in the removal of phosphorus and 
sulphur from steel and iron, or from the ores 
which metallic iron or steel are made by the use of 
calcium hydrate, or hydrate, or quick 
lime or other forms of lime or its carbonates, in com- 
bination with a liquid volatile hydrocarbon oil. 


2620. Raits anp Cuairs For &e., W. 
rth) Bi 2th June, 1880.—(Not proceeded 
with. 

The rails are made very light and seat themselves 
firmly in their chairs and no keys or wedges are 
required. 

2621. Measurinc anp Cuttine Ovt or &c., 
W. R. Lake.—Dated 26th June, 1880.—(A communica- 
tion from F. Fabre.) 8d. 

Re. apparatus is designed to indicate or show the 

configuration of the separate parts, so that 

thay may be accurately cut acco to the measure- 

ment of the person for whom the garment is to be 
e; or according to any desired measurement. 


Toots, W. Watson.—Dated 26th June, 


A is the stone; B the frame to which are attached 
inclined, ved, or slotted standards or frames C, 
having adjus' ustable brackets or levers D or carriers 
pivotted on shaft E!, or fixed by bolts and nuts mw 
slots of standards. These b brackets, levers, or 
are provided with vertical slots G, and have the shaft 
E! passed through them, upon the ends of which are 
fixed or keyed two levers R and R!, having curved or 


exoeniric slots F and in the upper ends 
the slots F and F! being set so as to act in o 
directions to each other. Through the slots Cr. 
and F! is passed the loose shaft or spindle ame 
which the tool-holder is pivotted.  tool-holder is 
preferably of a lever-like form, and the tool is held in 
the holder by an adjustable nip lever L and screw M, 
and brought to bear upon the stone by means of 
springs, cords, weights, or levers, preferably by weight 
and lever N. 


Pire Faprics, D. Marcon.—Dated 28th June, 
6d. 


The ground and back warps are both from 
the warp beam A, and the pile is supplied from the 


beams B, one for each piece. The weft is beat up 
the sle; &. suitable times. The shedding of the 


— or two for each 
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for each, the healds E being raised and depressed at 

suitable times by the tappets F acting on the treadles 

G. The cutting arrangement consists of a disc H 

revolving between two plates loosely connected to the 

, and traversed across the loom upon the slide 
rail. e eed edge of H is kept sharp by grinding 
faces fixed at both top and bottom round the periphery. 

A wire T is inserted between the eget and back 

—— at each shed, and regulates the height of the 

pile. 

2629. Weicuine Apparatus, J. Wetter.—Dated 28th 
June, 1830.—(A communication from B. Fagel.)—{Not 
proceeded with.) 2d. 

This consists in applying a weigh-beam vided 
with a series of knife edges forming a scale and serving 
for the suspension of a movable weight, so that the 
addition or withdrawal of weights for weighing dif- 
ferent objects may be dispensed with, and the weight 
of the objects accurately ascertained by moving the 
suspended weight along the weigh-beam. 

2631. Decomposinc Sunsstances, W. H. and A. B. 
Hodge and J. J. EBastich.—Dated th June, 1880. 
4d. 


This consists in the use or application of electro- 
. decomposition or electrolysis for the treatment of 
organic or inorganic substances or bodies. 
2632. Pickers ror Looms, C F. and EB. Burslem.— 
Dated 23th June, 1880.—(Not proceeded with.) 2d. 

A light metal frame slides upon the spindle or 
guides, and jaws extend therefrom, within which is 
placed leather, buffalo hide, vulcanite, rubber, wood, 
or similar material, which is to act against the 
shuttle. 

2634. Pires ror Smoxtnc Topacco, A. A, Percy.— 
Dated 28th June, 1880. 6d. 

This consists in the means of trapping nicotine by 
the employment of an inner and outer bowl, in com- 
bination with a channel leading from near the top of 
the outer bowl to the stem of the pipe. 

2636. Umesreias, &c., S E. Carlisle.—Dated 28th 
June, 1880.—(A communication From A. MacMillan.) 
6d. 


The stretchers are constructed of corrugated sheet 
steel, and the ribs are formed of semi-tubular steel, 
so that when closed the stretchers fit into and over 
the edges of the ribs, thus allowing the ribs to fit 
nearly close to the stick when the umbrella is closed. 
2641. SunKeN Vessets, Weicuts, &c., H. F. 

Brion.—Dated 26th June, 1880. 6d. 

This consists essentially in the employment of levers, 
which are mounted upon floating vessels for the 
purpose of raising sunken bodies, or upon wagons 
or suitable frames for raising or lowering weights. 
The drawing shows the levers mounted upon a truck 
or wagon A, upon which the support L is pivotted. 
The levers B and C turn upon the fulcrum at the top 
of the support. Ropes, chains, or cables E and F pass 
over pulleys at the ends of the short arms of the levers, 
and are attached to the weight. These ropes, chains, 
or cables pass along the levers B and C, and over the 
pulleys at the extremities of their longer arms, when 
they are wound on to the winch G. When it is 


intended to raise a weight the two levers are lowered 
to their lowest position, and the ropes, chains, and 
cables are attached to the weight. One rope is then 
wound up on the winch, so as to bring its lever into 
the position shown by the lever C. The weight will 
then have been raised a certain distance, and the rope 

F will be taut and serve to sustain the weight, whilst 

the other rope will be slack. This rope will then be 

wound up till the lever B is ahead to its ——_ 

e 
y to be wound up 
again. By suitably weighting the ends of the shorter 
arms the levers will ually fall into their lowest 
position as their ropes become slack. Modifications are 
shown. 

2642. OrxamenTING Paper, &c., J. Salmon and R. 
Phillips.—Dated 29th June, 1880.—(Not proceeded 
with.) 2d. 

The paper, which has been previously printed, is 
laid, with the printed side down, on an inclined feed- 
ing table, which has a series of rollers arranged so 
that they are quite free to revolve. These rollers are 
covered with chamois leather, or other suitable 
material, and are cased in or inclosed except at their 


position, thus raising the weight still higher. 
rope F will now be slack, and read: 


bronze or the powder to be applied, so that as the 

i may take up some 

portion of the bronze or powder; and thus, while 

these rollers prevent the sheets from being smeared, 
the bronze or powder upon them vents the varnish 
from adhering to the surfaces of the rollers. 

2644. Pristrxc Grass, &c., R. BE. W. Bowen 
and J. BE. Lewis.—Dated 29th June, 1880.—{Not pro- 
ceeded with.) 2d. 

The specimen, or pattern, is inked with lithographic 
transfer ink, then pulled between lithographic transfer 
paper, then transferred to stone, and afterwards 
printed in ceramic or vitrifiable colours for transfer to 
glass. 


2646. Stream Traps on Drain Vatves, W. Daris.— 
Dated 29th June, 1880. 4d. 

The valve box E encloses an expanding chamber C, 
and is immersed in the steam. e chamber contains 
a mixture of ether and other ingredients, and as the 
chamber expands it closes the aperture of the outlet 
G and stops the escape of steam. When condensation 
takes place in the valve box or water is carried over 
with the steam ; the water reduces the temperature of 


the spirit in chamber C, and causes the latter to con- 
tract, letting the water run off. Over the chamber is 
a bell-sha) D of spun copper, and any water 
in the bottom of the valve box is forced up round the 
chamber by the steam pressure, and thus chills the 
chamber, the water being between it and the guard, 
so as to cut off the fierce heat of the steam. 
2349. Seat anp Lire Savinc APPARATUS FOR SHIPs, 
J. Wetter.—Dated 29th June, 1880.—(A coinmunica- 
tion from B. King.}—{Not proceeded with.) 2d. 


. This consists partly in making the ends of the seat 


in the shape of light rollers, preferably made hollow 
for contai: provisions and water, and having suffi- 
cient buoyancy to keep several persons afloat, the 
two rollers being connected by a or axle ng 
through the axis of the rollers, and capable of fixing 
each roller between two screw nuts. 

2650. Bicyc.es, J. Symes.—Dated 29th June, 1880. 4d. 

This consists in the construction of bicycles whereby 
they can be propelled by the action of the feet of the 
rider on the ground. 

2651. Scissors, F. Wich.—Dated 29th June, 1880.—(A 
Srom P. D. Hartkof.}—(Not proceeded 
with.) 2d. 

This consists in a particular application of hinges to 
the bows of the scissors, and in making these bows of 
such dimensions that when they are opened and 
extended they will meet above the points and form a 
shield to the closed blades. 

2652. Portro.io ror Porrraits, &c., FE. Binnechdre 
and H. Cochard.—Dated 29th June, 1880.—{ Not pro- 
ceeded with.) 2d. 

This portfolio has back, front, and side flaps, and an 
overlapping top, and being broad, square, and flat at 
the base stand upright. 
sone Teapots, &c., C. Toft.—Dated 29th June, 1880. 


The rim by which the cover is to be secured is con- 
structed with a grooved, recessed, or indented portion, 
so deeply grooved, recessed, or indented that when the 
cover, which is to be correspondingly formed with 
suitable rim, flange, or tongue, is fitted on the same, it 
shall not be liable to fall off unless the article is turned 
over to a considerably greater angle than a right angle. 
2654. Putverisine Gray, Orgs, &c., L. S Chichester. 

—Dated 29th June, 1880. 6d. 
The chamber A is supplied with air from a com- 
ressor, which is conveyed to the pipes C and cham- 
rs D. The grain or other material passes from 
hopper E, and being acted upon by the compressed 


air entering chamber D is forced against at arget K in 
chamber “homer the sides of which it is thrown, 
and passes ugh into the second chamber D, where 
it is again acted upon by the compressed air, and 
forced against a second target also contained in a 
chamber, as many targets being e.nployed as may be 

y to plete the pulverisation of the 
material. 


2656. Exnavustinc Conpensers, &c., R. S&S Candlish 
and W. J. Norris.—Dated 29th June, 1880.—(Not 
proceeded with.) 2d. 

This consists essentially in dealing with the water 
and gases in the d quite ind dently, the 
air pump exhausting air only, and not drawing air and 
water. 

2657. Rorary Enarnes, W. Allan.—Dated 29th June, 
1880.—({Not proceeded with.) 2d. 

A disc is fast upon the shaft to be driven. On the 
face of this disc there is a projecting “‘ piston,” which 
is received into an annular groove in the face of a 
second or fixed disc. Within the groove in the fixed 
disc—which groove is termed the “cylinder”—a stop 
or abutment is provided ; the for entrance or 

ust are on each side of the abutment piece. In 
order to permit the “ piston” to pass, the abutment is 
at the proper time withdrawn ina radial direction. It 
is controlled by means of a cam ve formed in the 
face of the piston disc, and a stud upon the abutment 
enters the cam groove, and is made to move in front 
by a rod with a piston, contained in a small auxiliary 
cylinder, and pressure is caused to be admitted at the 
proper times to the cylinder, first on one side of the 
piston, and then on the other. 


2658. Locomotive Arr Enotnes, &c., E. F. Piers.— 
Dated 29th June, 1880. 6d. 

A represents one of the oon cylinders of the 
engine. In a line with this cylinder is arran; air- 
compressing cylinder B, the piston C of which is 
carried on the rod D of the piston of the driving 
cylinder so as to receive motion from the same. The 
air-compressing cylinder is provided with valves AlAl, 
one at each end of the cylinder, for the admission of 


air from the cylinder, and with valves BB! also 
ed one at each end of the cylinder, for the 

outlet of the air when compressed under the action of 

the piston C; the air so compressed is forced along a 

pipe C! through another valve D! into the com: 

air reservoir E, where it is stored up to be used in the 

working of the engine. 

2660. Looms, J. Stansfield.—Dated 29th June, 1880.— 

(Not proceeded with.) 2d. 

Near the end of the shuttle-box is applied a sickle- 
shaped spring, the loose end of which projects through 
a-slit or passage way formed in the back board of ‘the 
box, or a blade or spiral spring may be so applied as 
that when the picker is by its picking stick and strap 
returned it cannot rebound, but is by the spring— 
—— which in returning it acts—trapped at the end 
of the box, so that on the shuttle entering the box 
the ordi “swell” acts on the shuttle and eases 
it, depriving it of the power of impact upon the 
picker. 

2661. Pressinc or LEVELLING YARN ON BEAMS FOR 
. _ Weavine, A. Hitchon.—Dated 29th June, 1880. 8d. 

The drawing shows part of a tape machine fitted 
with the improved a: tus. Ais the yarn beam; 
Ba pressing roller revolving on the antifriction bowl 


C, the ends of which rest in slots formed in the radial 
arms D, which radiate on a shaft exten across the 
end of the machine. A weight secured thereon im- 
= to the yarn wound on the beam A. 
is shaft is supported at one end in a bearing formed 


in a vibrating lever E actuated from the side shaft F 
by pulleys and bands, and worm and worm-wheel H, to 
which a pin is fixed, connected by rod I to lever E. 
By the vibration of rod E one end of the roller B is 
moved obliquely each way out of its el position 
with the yarn beam. The rotation of the latter causes 
the presser roller not only to revolve, but to traverse 
alternately from one flange to the other of the yarn 
beam when moved obliquely in reverse position. 

2662. Manuracrure or Hats, J. Taylor.—Dated 29th 

July, 1880.—(Not proceeded with.) 2d. 

This relates partly to the construction of a block to 
be used on the lathe and setting frames of hat-maki 
machinery, whereby the necessity of having differen 
blocks to suit different shapes and sizes is obviated. 
2663. Booxsinpers’ BLockine Presses, A. W. Brewt- 

nall.—Dated 29th June, 1880.—{Not proceeded with.) 


2d. 

The top plate on which the cover is laid to take the 
impression is made to slide forward on rods which 
also act as guides.' It also has sides attached to it 
to keep it in line with the under plate. These 
sides are prolonged at the back, and form bearings for 
inking rollers. When the cover is laid in position on 
the plate, and the plate pushed in—by means of a 
handle attached to the front—to take the impression, 
the rollers attached thereto — at the k and 
impinge on an iron ink-distributing —— or drum, 
which is caused to revolve as the hand lever is brought 
down to give the impression by being connected by 
means of levers and a rack and pinion, or other suit- 
able mechanism, to such hand lever. 

2664. Locomotive Enaines, W. R. Lake.—Dated 20th 
June, 1880.—{4 communication from EB. Fontaine.) 
bel 


6d. 

Driving wheels I are provided which are not in direct 
contact with the rails, but which are placed above and 
transmit motion to wheels L on the rails. This wheel 
is provided with two treads or bearing surfaces, one 
of which O runs upon the rail, while the other tread 
P projects from the face of the wheel L and is designed 
to gear with the driver or driving wheel I. The steam 
cylinder and the valve chest are connected to the 
driving axle by the usual pitman and crank, rods, and 


excentrics. The truck R which is designed to act as 
a guide to assist in keeping the engine on the rails, 
is supplied with elastic bearings X, and the equiliser 8 
is also provided with an elastic bearing X', so arranged 
that the weight of that portion of the locomotive 
which is supported by the front truck is thrown upon 
the axle H and driving wheels L, and transmitted 
through the said wheel L to the rails. 

2665. Castros ror UNDERGROUND TELEGRAPH WIRES, 
&e., W. R. Lake.—Dated 29th June, 1880.—(A com- 
munication from R. B. Lamb.) 6d. 

This consists of blocks of terra-cotta or other suit- 


of this rod ie through the end of the tube, and 


its pointed end bears on the road, when it is lowered 
for this purpose. Should the vehicle be sto in 
ascending an incline, the weight of the car will com- 


press the spring, so that when the vehicle starts again 
the spring will exert a pressure, and thereby assist in 
propelling the vehicle. 
26°70. Borries ror CARRYING Messaces aT Sea, G. 
C. Pulford.—Dated 30th June, 1880,—(Not proceeded 
with.) 2d, 
The bottle is constructed of india-rubber or water- 
proofed canvas, or a combination of both. 
26'72. Rotter Mitis, C. Pieper.—Dated 80th June, 
1880.—(A communication from M. Martin.) 6d. 
The rollers AA revolve by their pane in bearings 
M, which are either capable of sliding in horizontal 
guides formed by the frame of the machine, or which 


are made oy suitable manner; springs 

on seg n the style of carriage springs press on the 

bearings. The tension of these springs, and, conse- 

quently, the pressure of the rollers against each other, 

can be regulated by the screws E. 

2675. Spixnixo anp Dovsiinc Corroy, &c., 
one 30th June, 1880.—( Not proceeded with.) 


A stationary tube or bolster is fixed in the footstep 
rail, at the top of which is fixed a bush of suitable 
material to act as a bearer to the spindle, the bottom 
of the tube being prepared to receive the bottom end 
of vertical spindle, and forms the footstep. 

2677. Sweerinc Fioors anp G. H. Ellis. 
—Dated 30th June, 1880.—{Not proceeded with.) 2d. 

An oblong flat case or box, open at the bottom, is 
made to run on rollers, and within this is formed a 
circular recess. Into this recess is disy hori- 
zontally a series of arms, upon which sweepers are 
fixed, formed of pieces of leather or other suitable 
material, one side being cut into fringes. 

2678. Lanp, T. H. Fiskin.—Dated 30th 
June, 1880.—(Not proceeded with.) 2d. 

This consists in apparatus for enabling power to be 
more efficiently and simply conveyed from the engine 
or other source of power to arom, ne or other culti- 
vating impl its, and to anchors used in connection 


able material, having one or more ages or Cc 
lined with india-rubber, or equivalent material. 
2667. Harness Buckies, A. M. Clark.—Dated 29th 
June, 1880.—(A communication from J. A. Gavitt and 
W. W. Gardner.) 6d. 
The frame of the buckle is cast in one piece, and 
consists of side, end, and cross bars to which latter 
the tongue D is hinged. This tongue is a straight 
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flat bar with a prong projec downward, and 
which entersa hole in the end bar The tug passes 
between the front cross bars and over the rear bar. 
The rw ge is held closed by a spring catch J, formed 
of coiled wire, the ends of pers 4 into recesses 
in the top bar B, and are rel by preasing on 
the side loops M. 

2669. Srockines, &., H. J. Griswold.—Dated 1st July, 

1879. 1s. 

Fig. 1 isa vertical transverse section through the 
cam ring and needle cylinder of a machine and shows 
one form of transfer device in position for transferring 
the web from the same to the needles. Fig. 2 is a 
vertical transverse section of the said cam ring, show- 
ing the arrangement of the cams and grooves for bring- 
ing the needles all into one plane. In the top of the 
cam ring F is constructed an auxiliary groove G which 
has a portion or portions of its lower wall cut away. 
In combination with this groove is a pivotted 
cam G? and a switch cam G% which, when in the posi- 
tion shown in Fig. 2, serves to shunt all the needles E 
at the proper time into the said auxiliary ve, the 
hooks of the said needles wer 4 thereby all brought 
into one plane or level with each other above the top 
of the needle cylinder A, the said needles being firmly 


¢ 


held up or en in this position by the lower wall 
or surface of the ve G on which their butts or toes 
rest. When it is designed to bring the needles again 
into action a switch cam G‘ is depressed «nd the 
pivotted cam Gis raised. Having loo the ribbed 
top upon the quills C of the transfer frame and 
ravelled off the surplus rows of yarn, the transfer 
frame is ae upon the machine in such a manner 
that the hook of each needle is embraced or enclosed 
by one of the said quills C. In ordinary cases when 
the transfer device is lifted the web will remain on the 
needles, but if necessary the web may be pushed down 
by means of a circular comb, or drawn down by hand. 
2671. Stoprinc anD Startinc TRAMway Cars, OMNI- 
BusES, &c., H. th.—Dated 30th June, 1880. 


A tube A is hinged to the under side of the vehicle, 


and contains a spiral s B, the lower end of which 
bears The lower end 


therewith. 


2679. Water Meters, R. Schloesser.—Dated 30th June, 
1880.—{A communication from Messrs Dreyer, Rosen- 
kranz, and Droop.)—(Not proceeded with.) 2d. 

This consists principally of a circular shallow vessel 
in which is placed centrally a vertical spindle, which 
is so mounted as to be capable of revolving, and which 
is provided with six horizontal arms. Three of these 
arms y small wings or vanes, and as water flows 
through the vessel, in passing from the inlet to the 
outlet, the fluid pressure carries these vanes with it 
like floating bodies, and the other three form stops 
between the inlet and outlet passages. 


2681. Manuracrure or Yaryx, W. R. Lake.—Dated 
30th June, 1880.—(A communication from J. Riess- 
berger.) 4d. 

This consists in the mtg of making mixed yarn 
by forming separate slivers of worsted and of cotton, 
then mixing these slivers on a doubling frame, then 
passing the mixed band over roving frames, and finally 
spinning the roving so produced. 

2682. Treatment or Meat, BE. A. Kirby.—Dated 30th 
June, 1880. 4d. 

This consists in the treatment of meat by converting 
it, together with flour or vegetable absorbent, into a 
smooth and homogeneous dough, and reducing the said 
dough into thin sheets, tubes, or other forms, and 
afterwards drying the same. 

2683. Pumps, W. R. Lake.—Dated 30th June, 1880.— 
(A communication from H. S. Lockman and W. F. 
Jobbing.) 6d. 

The piston chamber is of triangular section, and has 
end walls and a curved floor cast in one. The side 
walls are set obliquely and set in place by screws, the 

hamber being pleted by cap E. The oscillating 
piston C swings between the end walls on trunnions. 


PLP 


Motion is imparted to the poten by a lever or other 
suitible means. The water is admitted alternately to 
first one then the other side of the piston by the tube 

D fitted with suitable valves, and a discharge pipe 

fitted with similar valves also communicates with 

sides of the piston, so that the water is admitted and 
discharged from first one and then the other side of 
the piston alternately. 

2684. Measunine Stoppers ror &c., F. N. 
Mackay and A. E. Weston.—Dated 1st July, 1880.— 
(Not proceeded with.) 2d. 

The stopper has an internal hole partly blocked at 
the bottom, and into which is fixed a suitable tube of 
sufficient capacity to contain one dose, or required 
quantity of the substance, and which is also partly 
blocked at the bottom, so that by partially rotating 
the interior tube on its axis the two openings are 
a together, and a free communication is 
obtained from the bottle into the tube or measure. By 
rotating the tube in the opposite direction the 
quantity required is shut off, and by removing a 
suitable stopper or valve, or other device, at the 
mouth or top of the measure the substance is free to 
flow away or be discharged as may be required. 
2685. Wixpow Curtains anp Buinps, B. Hooke,— 

Dated 1st July, 1880.—( Not proceeded with.) 2d. 
relates to method of making up and mountin, 
window curtains, blinds, or screens made of paper an 
other materials. 

2686. Hoppy or Toy Horses, S. Loebl.—Dated 1st 
July, 1880.—(Not proceeded with.) 2d. 

Between the fore legs is placed a guiding 


wheel, 
which is mounted on a forked rod suitably supported 
and passing through the neck and fore quarters of the 
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horse, This rod, which is free to rotate so as to cause 
the guiding or steering wheel to turn, terminates at 
its upper end in a cross bar, whose outer ends are pro- 
vided with reins, which on being pulled to the right 
or left impart a corresponding movement to and 
actuate the said guiding or steering wheel. 

2387. Sweerine Cuirmneys, W. Ross,—Dated lat July, 
1880, 

A sheave is fixed on the top of the chimney and a 
wire connects the sheave and the fireplate having loops 
for attaching the brush. An iion rod is fixed on the 
tire-grate by means of a screw clasp which grips the 
bar, and turning the screw firmly secures the rod to 
the grate, This rod is sufficiently long to admit of an 
arm sliding upwards or downwards at the will of the 
operator, and has a screw to secure it when in the 
required position, The arm has a horizontal spindle 
with a handle for the purpose of turning it. It has 
also on the opposite end to the handle a V sheave 
securely fixed on it. The wire is placed in the V 
sheave and the arm is pressed tightly down and secured, 
and the handle is turned and the brush ascends to the 
top. 

2688. Pires ror Smoxine, J. MeDonald,—Dated 1st 
July, 1880.—(Not proceeded with.) 2d. 

The bowl is preferably made of vulcanite, in which 
is placed a removable or separable lining by preference 
of burned clay, which is perforated near its bottom, 
and has such a shape that it fits tightly in the interior 
of the bowl, excepting at its bottom, a space being 
left between the bottom of the lining and the bottom 
of the bow] to form a small chamber, which is in com- 
munication with the stem of the pipe. 

2690. TreLecrarn Wires, &e., C. Moreley, W. FP. 
Bottomley, and W. B. Heya. —Dated 1st July, 1880. 6d. 

Fig. 1 shows in elevation, and Fig. 2 in plan, the 

method adopted in erecting a line. The poles are 


M A 
x 
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marked X, and the arms are marked Y; A and B the 

wires constituting the metallic circuit. The insulators 

are placed one above and one below the arm, two to 

each arm 

2691. OiL-cans, J. Hesel rood and H. Webster,.—Dated 
lat July, 1880. Gd, 

The object of this can is to prevent waste, for which 
purpose at the base of the spout is a valve seating with 
« hole larger in diameter than the rod C, which passes 
throngh it and carries two valves D. The spindle 


passes out and is fitted with a button near the handle 
of the can. The outer valve is kept against the outer 
side of the seating by the spring H. By pressing the 
button the outer valve is removed from the seating, 
allowing oil to flow through the opening; but if 
pressed too far the inner valve closes this opening and 
prevents the flow of the oil. 

2692. SrePanation or Porators, D. Bragg.—Dated lst 
July, 1880.—(Not proceeded with.) 2d, 

Two oscillating screens are employed fitted with 
strong wire riddles, and worked from the same shaft 
by two excentrics, one for each shaker, 

2694. CoLour Box anp R. Spear.—Dated lst 
July, 1880. (A communication from Spear and Berg- 
mann.) Not proceeded with.) 2d. 

A suitable slab is employed with depressions to 
receive the saucers and brushes. To outside of the 
slab is hinged the lid, and to the other side is hinged 
a handle provided with an elliptical hole through 
which to pass the thumb. 

2696. DirrerentTIAL Screw Devices ror FasTENING 
or Apsustino, J. Hastie. —Dated 1st July, 1880. 6d, 

In one arrangement two nuts A and B are employed, 
one of which (A) is formed with an internal screw 
thread to screw upon a bolt C or upon a stud, spindle, 


geese) 
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or rod, and with an external screw thread to screw 
into the other nut B, which latter is formed with an 
internal screw thread to fit the external one of the 
first nut A. 
2607. Partno THE Brims or Hats, F. and F. Cree.— 
Dated 1st July, 1880. 4d. 

Upon turning the shaft B round by means of the 
handle D, the bowl E will revolve, and cause the hat 
to turn round against the curved guide plate I, whilst 


a stationary knife G will pare the inner edge of the 
curl as it revolves, the pressing plate H holding the 
brim down and preventing the knife from cutting 
through the same. 
2698. Currine Kyitrep Faprics, A. Martin.— 
Dated 1st July, 1880.—{ Not proceeded with.) 2d. 
This consists in knitting the fabric without 
omitting the loop, but in knitting the said fabric per- 
fectly cylindrical without a blank or space, and in 
cutting the same at an oblique angle to the bottom of 
the fabric, so that when opened out the twills shall 
beat an angle to the outside edges. The fabric may 
be cut by inserting a flat board within the cylindrical 
fabric, and in cutting the fabric from corner to corner 
of the board. 


2699. Hose or Socks, W. J. Ford.—Dated lst July. 
1880.—{Not proceeded with.) 2d. 

A seamless leg-piece is first produced upon a 
circular frame. This leg-piece, having been com- 
pleted so far as the instep, is removed from the 
neédles, and is taken to another circular frame of 
smaller size, suitable to produce a seamless foot. In 
placing the work upon the second circular machine, 
the loops of the instep part only of the leg-piece are 
run upon the needles, so that on the completion of 
the seamless foot the work consists of two seamless 
tubes of different diameter connected in front or at 


the instep, but separated behind or where the heel is 

tobe worked. The heel is afterwards produced in a 

separate frame, the loops remaining at the bottom of 

the leg-piece, being run on to the needles of this frame. 

Toe-pieces are also, in like manner, worked upon the 

end of the seamless foot, and these are joined up to 

close in the foot. 

2°701. Tuns, Casks, on Barres, L. A. Groth.—Dated 
lst July, 1880.—(A communication from Dr. C. 
Stuhlschmidt.)— (Not proceeded with.) 2d. 

The staves of the barrels, if old, are scraped and 
cleaned up; or on the other hand, the new wood is 
subjected to a heating treatment interiorly, either by 
means of fire directly or by hoc air, until the outsides 
of the staves are warm to the hand. Melted paraffine 
is then to be cast in or poured over the casks, the 
warmed wood whereof will readily absorb the paraffine, 
which will fill cleanly into the grooves. 

2'702. Fixcer Guipes ror MACHINES, 
A, M. Clark.— Dated Lat July, 1880,—(A communica- 
tion Jrom A, M. Da Costa.) 6d. 

The key-board is provided with guides for the fingers, 
so that the keys may be instantaneously found with- 
out the aid of sight, for which purpose one or more 
longitudinal bars and one or more transverse bars are 


oe} 
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employed, and arranged between or above correspond- 
ing rows of keys, thus separating them into easily dis- 


| tinguishable sets, and the former also serve — 


along which the fingers are passed to find and reach 
different keys. In the drawing B and C are the longi- 
tudinal bars and KLM the transverse bars. The 
projections R divide the numerals into groups. 

2704. Suips’ Carcors or Grain, &e., W. 

S. Brice.—Dated 2nd July, 1880. 6d. 
This consists in a shovel A, preferably in the shay 

of a rectangular board. To this board is attached a 
rope B at right angles, fastened at or near each of the 


2704) 


corners of the shovel blade. To the back of and above 
the shovel blade, by means of two strong supports, is 
arranged a handle by which to actuate or guide the 
shovel. C is a hauling rope. 
2'706. Snow, F. N. Mackay.—Dated 2nd July, 1880. 6d. 
One method pf facturing snow ists in the 
use of the apparatus shown at Fig. 1, and consisting 
of a chamber round which the refrigerating fluid cir- 
culates and maintains a temperature within the cham- 


ber below freezing point. A perforated tube 4 conveys | 
water at about 35 deg. F. to the chamber 1, which it , 


enters in jets of spray, and becoming frozen falls as 
snow on the door 6. Another method consists of a 
drum rotating in the liquid to be frozen, and through 


FIc.2 


which the refrigerating liquid circulates, so that ice is 
formed on the drum, ok is removed in the form of 
show by a scraper resting on the periphery of the 
drum, A third method shown at Fig. 2 consists of 
cylinder 1, round which the refrigerating fluid circu- 
lates. Air containing moisture is caused to enter and 
leave chamber 1 by the openings 15 and 16, such 
moisture being deposited on the sides of the chamber 
in the form of snow as the air passes through it, and is 

removed by a rotating brush 17, and falls on the door 6 

at the bottom. 

2'707. CLEANING AND TABLE Knives, &c., 
J. Pinchbeck.—Dated 2ad July, 1880.—(Not pro- 
ceeded with.) 2d. 

In a piece of wood a recess is worked to receive a 
pad of vulcanised india-rubber. On each side of this 
pad is fixed a C spring, and on the top limbs of the 
springs bearings are fixed, which form part of the 
sides of the hopper into which the cleaning powder is 
placed. In these bearings revolve a spindle upon 
which a roller of vulcanised india-rubber or other 
suitable substance is fixed, and at the extremity a 
— handle, by which motion is imparted to the 
roller. 


2'708. Oreratinec Rartway Brakes, A. W. Pigott.- 
Dated 2nd July, 1880.—{ Not proceeded with.) 2d, 

Water or other fluids is used to act on pistons or 
rams, and such fluid is brought into operation by 
means of pumps operated by the axles of the bearing 
wheels, the direction or flow of the liquid being 
effected by a valve capable of being shifted by excen- 
tric or otherwise, so as to cause its pulley to be held in 
contact with that on the axle of the bearing wheels, or 
withdrawn therefrom, 

2'712. ReparRING AFTER-PART OF SCREW STEAMERS, 
&c., WirHout Use or Dry Docks, Hornby.— 
Dated 2nd July, 1880.—(Not proceeded with.) 2d. 

A chamber is constructed, which may be called a 
partial floating dock, open at one end, and wide 
enough to let the largest screw propeller , for 
which it is intended, while the length is sufficient to 
reach with the open end some distance beyond the 
screw propeller, and leave some working space behind 
the ship. 

2'713. Ratsina SunKEN VessEts, D, W. Sargent.— 
Dated 2nd July, 1880.—(Not proceeded with.) 2d. 

This consists in employing levers fixed on a floating 


vessel, ropes being d over the levers and attached 
to the sunken vessel and worked by a windlass. 


2'°709. Too.s ror Currine Tubes or Pipes, S. Buckley. 
—Dated 2nd July, 1880. 6d. 
This invention consists principally in combining 
with the tube cutter a small adjustable tool D which 
projects inwards through the claw B, its cutting edge 


being at right angles or thereabouts to that of the 

cutting disc C, so that as the cutting proceeds this 

tool D removes the burr as fast as it is thrown up 
the cutting dise or discs. 

2'716. Revotvinc on EnpLEss TRAVELLING RalL- 
ways, J. 4. Mays.— Dated 2nd July, 1830.—(Not pro- 
ceeded with.) 2d, 

This relates to improvements on patent No. 4109, 
dated 16th October, 1878. For the pone of diminish- 
ing the noise which arises when the rail at the rear of 
the wheel strikes against the rear face or periphery of 
the wheel on being lifted from a horizontal to a verti- 
cal position, it is proposed that the blow shall be 
taken by suitably constructed springs or buffers, placed 


parts of the revolving railway, or upon some part of 
the vehicle. 
2'719. MareriAts FoR CLARIFYING Sucar, &c., 
C. G. Pfander.—Dated 2nd July, 1880. 2d. 
This consists in the employment of charcoal saturated 
with blood, and suitably dried. 


&., B. J. 
communication from C. 
with.) 4d. 

This consists of a metal loop or bridge piece eyeletted 
or otherwise rivetted or fastened to the article. 
2°723. Apsustinc Sprinas For Doors, &c., M. Stobbs. 

—Dated 3rd July, 1880. 6d. 

In the top end of the spring a block or solid piece A 
is secured, in which two holes A! A! traversing each 
other at right angles, are made for the purpose of in- 
serting a small rod or key to act as a lever for turning 


or twisting the spring B. The block or solid piece A 

| is formed cylindrical, and is passed through a collar C 
cast or formed upon a plate, which is secured to the 

| door or the door jamb. The spring is retained at the 
bottom on a pivot pin passed through a solid block to 
which the spring is secured. 


27728. Pumps, A. M. Clark.—Dated 3rd July, 1880.— 
(A communication from BE. Leprohon.) 4d. 

This relates to cast iron pumps, and has for its 
object to enable the water above and below the foot 
valve and in the suction pipe to be run off to avoid the 
bursting of the pump by frost. A is the barrel, B the 


tail piece, with a bye-way H for running off the water 
controlled by acock K. The valve seat E is cast in 
one with the tail piece, and the valve is fitted therein, 
and consists of a boss with a central stem and three or 
more equidistant rods D converging and united toa 
pointed weight F. The frame thus formed serves to 
guide the valve. 


2'746. SHeep-suears, W. Gedge.—Dated ith July, 
1880.—(A communication Jrom J. Corey and N. W. 
Spaulding.) 6d. 

A A are the blades of a pair of shears, and B is the 
connecting curved or bow spring, which unites the 
rear ends of the shanks C. A curved or U-sha 
spring D is secured between the shanks. The ends of 
this spring are bent outward so that they may be 


rivetted or otherwise secured to the inside of the 
shanks. The bight or curve E of the spring which 
unites the parallel sides D is carried back into the 


either upon the wheel itself or upon the rails or other | 


2°721. Supstirure ror Eves or EyeELets or Boots, | 
B. Mills.—Dated 2nd July, 1880.—(A | 
Varlot.)\—(Not proceeded | 


bow. Between the parallel sides D of the spring is 

placed a fulcrum F, which may be moved from the 

po E to the opposite end, and fixed at any desired 

point. 

2'766. Sreerinc Vesseis, 7. Glover, jua.—Dated 6th 
July, 1880. 6d. 

This relates to the method of transmitting the power 
from the bridge steering apparatus to the tiller of the 
rudder, and consists of doubling the purchase block 
by means of a block with a traveller attached to the 


top of it. A is the purchase block attached to the 
traveller B, sliding freely on bar C, accordingly as the 
tension upon the chain D to wheel amidships is 
increased or relieved by the action of the steering 
wheel. E is the chain to the tiller. 


2820. Prorecrors ror THE SoLtes AND HEELS oF 

Boots Suoes, &c., H. Pugh.—Dated 9th July, 

1880. 6d. 

This consists in constructing studs or protectors of 
metallic frames containing reticulations or openings 
for the reception of pieces of leather, wood, or other 
hard and durable material in combination with 
countersunk holes in the said metallic frames for the 
purpose of receiving the heads of fixing screws ornails. 


2615. Manvracturine Fancy Yarns, J. Law and W. 
and T. Kitchin.—Dated 26th June, 1880.—(Not 
ceeded with.) 2d. 
is relates to improvements on patent No. 4702, 

| A.D. 1879. In addition to the forward motion an inter- 


| mittent lateral motion is imparted to the frame and 
| apparatus, so that the several coloured slubbing from 
which the ‘“‘ knobs” are made will be changed in posi- 
tion in relation to the doffer, and various coloured 
deposits of slubbing will be rubbed upon and incorpo- 
rated with each finished slubbing of yarn. 

2659. Connections or Lamps, &c., A. Clark.—Dated 

29th June, 1880.—(Not proceeded with.) 2d. 

This consists in the construction and combination 
of parts for connecting the reservoirs of oil and spirit 
lamps, flower vases, centre pieces, and other articles, 
to their — or stands, and for connecting the 
burners of oil and spirit lamps to their reservoirs. 


2879. Fountain on RESERVOIR Pens, W. R. Lake. 
Dated 12th July, 1880.—(A communication from A. 
T. Cross.)\—{Complete.) 6d. 

This consists partly of an ink delivering tube of 
small diameter in combination with an enclosed tube 
claring spindle provided with means, extending 
through an enclosing tube to the upper portion of the 
ink reservoir, for drawing it upward or backward 
against the downward action of a spring. 

3226. Seatskrys, L. A. Groth.—Dated 6th 
August, 1880.—(A communication from F. F. and G. 
Cimiotti.) 6d. 

This consists of a knife-edged bar, over which the 
sealskin is — stretched, and intermittently 
fed by means of winding and unwinding rollers C C,. 
The narrow portion or strip of the skin directly over 
the knife edge is exposed to a vertical blast of air 


| 
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from a bellows or blower D, and the fine hair or wool 
is retained at both sides of the knife ow by laterally 
movable guard-combs F. The stiff bristles projecting 
through and above the combs are then clipped off by 
— knives or shears G arranged above the 
combs, 


33'7'7. MANUFACTURE OF SHEETS OF INDIA-RUBBER, D. 
Gaussen.—Dated 19th August, 1880. 6d.~ 

This consists in corrugating, fluting, or arching the 
material on both sides and also in uniting the corru- 
gated sheets to produce cylinders or tubes. 

3500. or FasTentne Guioves, J. Tréfousse.— 
Dated 2th August, 1880. 6d. 

This consists in closing or fastening gloves by means 
of nippers or pincers throughout their length, and on 
either side of the glove opening, the said pincers being 
made from a metal piece folded in two for forming 
surfaces more apart at the mouth than at the bottom, 
so as to allow of the ready introduction of and nipping 
| or catching of the lace serving to close the glove. 
3761. Heavy Guns, J. B. Howell.—Dated 16th Sep- 

tember, 1880. 2d. 

An ingot is cast which may be hollow or solid, to 
form the barrel or tube, and is subjected to the action of 
a hammer, squeezer, or similar compressing apparatus. 
The block or tube is then reheated and when at a 
sufficient heat to liquefy a flux, borax, or other suitable 
flux is applied to the surface of the block or tube, and 
it is at once placed in a prepared mould. A quantity 
of molten fluid steel is then run round it sufficient to 
produce the thickness required at this stage of the 
process, and which welds and becomes perfectly com- 
bined with the metal of the block; this is again 
subjected to the action of the hammer or squeezer, 
and again placed in the furnace. These operations 
are repeated until the desired size is attained, the 
block being afterwards bored and finished in the usual 
manner. 


4412. Breecu-Loapinc Fire-arms, A. J. Boult.— 
Dated 28th October, 1880.—(A communication 

H. P. Houghton.)—{Complete.) 6d. 
Pivotted at its lower end within the stock is a 
breech block D, which is capable of being turned 
against the rear end of the barrel, so as to close the 


opening therein, and also turned down so as to wn- 


cover such opening and enable the cartri to be 
inserted and removed, When in its former position 
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the block is locked by the piece E, prov:ded with a lug 
by which it is worked, and a spring to keep it in its 
locked position. The hammer F is pivotted at the 
same point as the block D, and is thrown forward by a 
flat spring G secured at its front end to the barrel, 
and at its rear end by a bridle to a lug on the 
hammer. The hammer is cocked by the downward 
movement of the block and locking mtd a pawl 
forming part of the sear I retains the hammer in its 
cocked position, and is released by a trigger K which 
acts on the sear. L is the extractor pivotted at the 
same point as the breech block, to which it is so con- 
pee as to operate on the exploded cartridge case 
and withdraw it when the block has nearly reached its 
lowest position. A locking bar engages with the 
sear I to prevent the opening of the breech block or 

the springing of the hammer. 
4489. Frevinc Nau Macuines, H. J. Haddan.— 
Dated 3rd November, 1880.—(A communication frou 

Briags.)—{Complete.) 

This relates, First, to the construction and arrange- 
ment of a feeding apparatus so arranged in its action 


that the parts employed to hold the plate from which | 
the nails ar to be cut will turn over and sone we the | 

ate to be cut, hen remain stationary a sufficient | 
| J, regulator M, reservoir L, and compressing devices 
| substantially as described. 


| 236,185. Apparatus FoR Propucinc Cast- 


amount of time for the operation of cutting to be fully 
performed, when it again turns over and acts in a 
similar way. ‘Ihe second part consists in the con- 


struction and arrangement of the jaws employed for | 


holding and gu‘ding the said plate from which the 
nails are cut. The first part consists in the combina- 
tion with the barrel L of a rack or similar device for 
revolving said barrel operated by a crank I, which is 
in turn operated by a crank D. The second Fig. 
shows a plan of the upper inclined surface of the rear 
part of the barrel L. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


236,188. Drepcrsc Bucket, John A. Ball, Oukland, 
Cal.— Filed July 23rd, 1879. 

bucket has an externally-swinging 
bottom connected to the chain by two pairs of bars or 


links. One pair is pivotted to the chain concentrically | 
with the bucket support ; the other at a point further | 
In passing the straight portions of the | 


in the rear. 
course the bottom is thrown up against the bucket ; 
but in passing round a pulley the curving of the chain 
throws the bottom back from the bucket and releases 
the contents thereof. Claim.—{1) The bucket, having 
he gate F attached to the link E, by which it is con- 


nected to the belts or chains and operated by the link | T 
| tempering medium on to the back of the chill. 
| 236,221. Specter FurNace, Albert Haraickell, Brook- 


D, or the mechanical equivalents, substantially in the 
manner and for the purposes set forth. (2) The shafts 
K and L, with bearing roll J and the shaft, in com- 
bination with the links C E D and hangers B, when 
constructed and operated substantially as and for the 
purposes set forth. (5) The links C in combination 
with the hangers B, chain G, and bucket, when con- 
structed and operated substantially as and for the pur- 
poses set forth. (4) The links D and E and gate F, 
when combined and operated as and for the purposes 
set forth. (5) The gate F, attached to the link E and 
operated in connection with the hangers B, con- 
necting links C and D, and bucket, substantially as 
and for the purposes set forth. 
236,174. Borter Frost, Thomas H. Parvin and Joha 
Parcia, Carmi, May 13th, 1880.—{ Model.) 
Claim.—The within-described boiler front support 
and water heater, consisting of a box, with a recess 
adapted to receive the end of a cylindrical boiler, pro- 


(236.177) 


SD 


vided with fuel and ashpit openings, communicating 
with an inlet pipe and with the boiler, but detachable 
from the latter and from the walls of the fireplace, 
and constituting the front and supporting the end of 
the boiler, as sct forth. 


236,184. Pneumatic Brake For Ecevators, &c., 
John H. J. Schinidt, Cincinnati, Ohio, assiqnor of 
one-half to Frank X. Ocehler, place.—Filed 
July 22nd, 1880.—{No model.) 

Claim.—(1) In combination with a pneumatic cleva- 
tor brake, the driving shaft C, air compressor N, 
excentric O, shiftable clutch P, lever 8, piston T, 
spring R, and receiver L, which receiver communi- 
cates with the cylinder for the purpose of permitting 
the compressed air to operate the piston T, as herein 
described. 
J, pipe K and tank Lof a pneumatic brake for elevators, 
the throttle valve K and regulator M, for the purpose 
described. (%) In combination with shaft C, gearing 
with the racks b B! of an elevator, the air cylinder J, 


sine 


lever H, Lrake band G, and drwa, which drum is ' 


combination of driving shaft C, brake apparatus G H 


{256.184 


wall 


| communicating with t 


4 


TINGS, Joseph Seaman, Chicago, 1U.—Filed January 
28th, 1880. 
Cleia.—(1) The combination of the hollow chill 


| block provided with journals, by which it is supported 
| so as to be capable of rocking in its bearings, and the 


steam and water inlet pce provided with cocks and 


and for the purposes hereinbefore set forth. (2) The 
tubular journals, in connection with chill blocks, one 


(236185) 


| stack, the flues J, M, K. 
| maces as set forth. 


(2) In combination with the air cylinder | 


of which journals serves as an inlet pipe for the supply 
of steam and water, or their equivalents, as temper- 


ing mediums, the other tubular journal serves as an | 


escape pipe, substantially as hereinbefore described 
and set forth. (3) The chill, having a chamber, in 
combination with a supply pipe and a perforated cross 
pipe, as and for the purpose of equally diffusing the 


lyn, N.Y., assignor to George A. Pope and George 

B. Cole, Baltimore, Md.—Filed March 14th, 1879. 
Clain.—Q) In combination with the fire-box and 
<, L, retort chambers and fur- 
(2) In combination with the com- 
mon fire-box G, the retort furnace wings located at 


| either side of the same and provided with channels 
| J, K, L, and ducts M, leading to the common stack E, 
| the channels L being provided with dampers Q, as set 
(3) The retort furnaces N having openings O O , 
| communicating with the fire-box below or above the | 
| (4) In combination with | 


| the retort P and pipe R, the receiver B, having per- | bolt F, substantially as described. 


forth. 
grate, or both, as described. 
forated false bottom 8, as set forth. (5) In an appara- 
tus for separating zinc from other metals, the receiver 


B, having registering condensing pipes R T, as set 
forth. (6) In combination with the retort P, the 


236.221) 


receiver B, having the inclined registering pipes R T 
for the discharge of condensed products and for the 
inspection of the colour in the retort, as described. 
(7) In combination with the receiver B, the pipe T, 
having semicircular partition and scraper, substan- 
tially as described. (8) In combination with the re- 
tort furnace and flues J, K, L, M, and pipes connect- 
ing the flues M J with the interior of the retorts, as 
described. (9) The method herein described of ren- 
dering metallurgical retorts metal proof or impervious 
to the molten metals, consisting in decomposing 
within the retorts a hydrocarbon gas, whereby the 
walls of the retorts become coated and impregnated 
with graphitic carbon, as set forth. (10) In an appara- 
tus for the separation of zinc from other metals by 
distillation, a retort having its interior surface coated 
with graphitic carbon deposited from a hydrocarbon 
decomposed within the retort, as set forth. 


,239. Camp, L. Morris, Boston, Mass.— 
Filed May 21st, 1880.—(No model. 

Claim.—In a clamp having bearing surfaces C D, be- 
tween which articles are to be griped, the sliding 
wedge-shaped half-nut G, constructed to operate in 
connection with the screw B and the chamber E, the 


[22 6.239 


said chamber having one side parallel with the screw 
and the other side at an angle with the screw to fit 
the half-nut, for the purpose of engaging or dis- 
engaging the screw at will, substantially as described. 
236,245. Macuine For REDUCING AND STRAIGHTEN- 
ING TuBEs, Joshua Nuttall, Allegheny, Pa., assignor 
tohimsels and Joshua Rhodes, place.—Filed July 
24th, 1880.—(No mode.) 
Claim.—41) Tn a machine for reducing, rounding, 
and straightening pipes, tubes, and rods, a plurality 


or series of rolls arranged in close succession in a com- 
mon frame on one side of the line of feed, said rolls 
having their axes parallel and all crossing the line of 
feed at other than a right angle, in combination with 
a set or series of like number of rolls arranged in 
similar succession in a common frame on the opposite 
side of the line of feed, the latter set or series also 
crossing the line of feed, but in a different direction 
from the first set or series, substantially as set forth. 


ne chill block, substantially as | 


| front and a sprin, 


(2) wa machine for reducing, rounding, and straight- 
ening pipes, tubes, and similar articles, the combina- 
tion of a series of rolls C arranged in a common 
frame B on one side of the line of feed, with a similar 
series of rolls C’ arranged in a common frame B’ on 
the opposite side of the line of feed, and mechanism 
for adjusting either or both ends of such frames 
toward and from each other, substantially as described, 


| whereby the two sets or series of rolls can be adjusted 


to produce the desired amount of reduction in one 

pass of the tube or rod. 

236,256. Sprixc-roorn Harrow, Oscar J. Punches, 
Plymouth, Mich.—Filed November 1th, 1880.—(No 
model.) 

Clain.—41) A double harrow tooth formed of a bar 
of curved spring metal, with a rigid cutting tooth in 
tooth in rear, substantially as 


described. (2) A double harrow tooth formed of a bar 


curved spring metal, with a rigid cutting tooth in | 


front and a spring tooth in rear, the rigid cutting 


| tooth being twisted so as to present its edge to the 


flat portion of the spring tooth, substantially as 
described. (3) The curved double harrow tooth B, 
having the spring point C, twist perforated socket and 
rigid cutting teeth D with its plane perpendicular to the 
flat portion of the spring tooth E, substantially as 
described. (4) The combination, with a harrow frame 
A of the curved double harrow tooth B, having the 
spring point E, twist rigid cutting tooth D and pivotal 


236,269. Grain Serarator, Cyrus Smith, Cunton, 
Ohio.—Filed July 7th, 1880.—(.No model.) 
Clain.—In a winnower, the combination, with the 
fan of the vibrating shoe, constructed with the upper 
screen I inwardly inclined chute K, which carries the 
grain away from said screen and guides the air-blast 


256.2695) 
ls 


thereto, an outwardly inclined screen, the inwardly 
inclined chute N, the grain trough M attached to the 


rear of the shoe, and the shield or apron Q between | 


the grain trough and the chute K, substantially as 

and for the purposes set forth. 

236,321. DupLex Tecrcrarn, Joseph EB. Fenn, Elize- 
beth, N.J., assignor to the Western Union Telegraph 


Company, New York.—VFiled October 28th, 1880.— | 


(No model.) 

Claim.—{1) The combination, substantially as here- 
inbefore set forth, of a duplex telegraph apparatus 
and a main line, with a bar of soft iron having its 
ends so connected that it will form a closed magnetic 
circuit, and a coil or helix enveloping said bar, ora 
portion thereof, which coil is included in the main 
circuit at a point between the main line and the re- 
ceiving instrument. (2) The combination, substan- 
tially as hereinbefore set forth, of two or more 
detached and independent cores or bars of soft iron, 
of equal, or substantially equally, magnetic length, 
and each forming a closed magnetic circuit surrounded 
by a series of helices having unlike numbers of con- 


volutions respectively, and a commutator, whereby 
the helices surrounding any one or more of said inde- 
pendent cores or bars may be included in or cut out 
of a circuit. (3) The combination, substantially as 
hereinbefore set forth, of two or more detached and 
independent cores or bars of soft iron of different 
magnetic lengths, surrounded by a series of helices 
having an equal, or substantially equal, number of 
postion Bradley and a commutator, whereby the helices 
surrounding any one of said independent cores or bars 
may be included in or cut out of the circuit. 
Macnine, Alfred G. 
Holcowbe, New York, and John N, Crandall, Nor- 
wich, Conn.— Filed Janwary 23rd, 1880. 
Cluim.—Q) A magneto-electric machine in which 


pieces projecting between its sections, is in one cir- 
cuit, with only two free ends, in combination with a 
series of field magnets, substantially as and for the 
purpose hereinbefore set forth, (2) The armature of a 


magneto-clectric machine, composed of the discs or 
rings G, with or without the brass hubs F and bars H, 
in combination with the conductor I, wound longi- 
tudinally to and fro thereon and secured to the bars 
H, substantially as set forth. (3) An armature for a 
magneto-electric machine, composed of a magnetic 
cylinder, either solid or with interstices, having a 
| conductor wound to and fro on the face or faces 
thereof, in one circuit, with only two free ends, with 
no poles pieces projecting between the sections of the 
conductor, substantially as and for the purposes here- 
inbefore set forth. 
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THE ENGINEER. 


BREWING IN ENGLAND. 
No, II. 

AT pages 102 and 106 we give illustrations of a small 
modern brewery, which contains features of interest to 
many of our readers. Before describing this, however, we 
must, in continuation of our article on page 33 of the 
present volume, make some further reference to the pro- 
pane use of raw instead of malted grain. Several well 

nown chemists interested in the application of chemistry 
to brewing have occupied their time with the object of 
successfully producing worts from raw grain, and among 
these Mr. 8S. H. Johnson, F.C.S., has achieved considerable 
success, His inventions in this direction have been taken 
up by the Johnson’s Saccharum Company, of Carpenters- 


road, Stratford, and.the necessary apparatus for carrying 


out his process was exhibited in the Brewery Exhibition 
at Islington last autumn. The re has for some time 
been employed on a small scale, but the new fiscal arrange- 
ments make its wide employment possible on grounds of 
economy. The chief feature of the process is the forma- 
tion of saccharine substances by the action of dilute acids 
on the starchy matters in various kinds of grain, without 
the preliminary separation of that starch, and without the 
prolonged action of heat in the presence of the acids on 
the albumenoid and oily matters contained in the grain 
with the starch, This Mr. Johnson effects by means of 
the apparatus which we shall presently describe, the con- 
version of the starchy matter of the grain into saccharine 
being very rapid. By the avoidance of the long-continued 
action of heat empyreumatic matters previously produced 
are not made. 

The material can, it seems, be produced in such a form 
as closely to correspond, in its characteristics, with the 
wort produced by malting and mashing. The starchy 
matters are converted not wholly into glucose, but into a 
material com of glucose, dextrine, and maltose. This 

rocess thus not only produces the right kind of material 
or beer wort ; but it produces it directly from the whole 
grain, and is thus the simplest and cheapest process that 
can be devised. It may also be mentioned that in con- 
ducting the process the production of starch paste is 
avoided by effecting the initial stages of the conversion in 
the absence of free liquid. The mass of grain is thus 
maintained, during the early stages of the process, in a 
porous condition permeable to steam. Under these cir- 
cumstances, the change from starch to the soluble dextrine, 
in the presence of steam and acid, is very rapid. Starch 
paste being avoided, the requisite water for further con- 
version can afterwards be introduced with impunity. The 
mash thus produced is neutralised and filtered, and a wort 
run off in the condition for brewing. The rapidity of the 
process enables a large quantity of work to be accomplished 
within a small com The process is said to be applicable 
to all kinds of grain, so that the brewer who successfully 
employs it, is not only independent of the costly and more 
delicate process of malting, but he is practically able to 
penal the cheapest market for his raw material. Many 
varieties of grain have been successfully converted by this 
process, and in view of the choice of materials that the 
new law confers on brewers, the following iculars of 
experiments, as given by Mr. Johnson, are of interest :— 


Description of Weight és ok? 
grain. quarter.| 322 |°3"/, BRS 
Ib Ib. | Ib. oz. s. d da. 
Maize 480 192 | 14 7 | 188°77] 24 0 | 2°15 
Malt 324 324 912 | 95°29 "54 0 | 6°80 
Wheat ..... 250 | 14 6 | 148°32] 48 0 | 3°88 
(English) 
... «sf 240 | 13.14 | 144943] 45 0 | 3°74 
(American) | 
Barley .. .. ..| 204 250 | 1114 | 1172 | 45 0 | 4:60 
(English) 
Berkey 363 250 | 1015 | 95°06] 26 0 | 3°28 
(Danubian) | 
$26 200 913 | 90°86] 28 0 | 3°69 
(English) 
9 5 | 74°59] 20 6 | 3°31 
(Archangel) 
160 | 1610 159°08] 47 2 | 3°56 
(Madras) 
by ordinary mashing 86° 54 0 7°53 
process, 


Malt is taken at 76s, with allowance of 22s. for duty. 


From these results the following comparative costs of the 
different kinds of grain are calculated by Mr. Johnson, 
taking malt as the standard at 100, viz.:— 


Malt, converted by the ordinary process... .. .. .. .. 100°00 
Johnson's process .. .. .. .. 90°30 

Wheat, English, converted by ,, 
Ditto, American ” ” 
Barley, English 9 ” 61°09 
tto, Danubian 43°56 
Oats, English 47°67 
Ditto, Archangel ” ” 43°85 
ce, 47°27 


worts, and in the case of maize it has been found n 
to refine the liquor by filtering it through animal weno 
With the other kinds of grain such treatment is not, it is 
said, necessary ; but maize, as a source of starch, is rela- 
tively so much cheaper than other raw materials that it 
can afford the additional cost of a refining process. Filtered 
under high-pressure a residual cake is obtained, composed 
of the cellular tissues, the albumenoid matters and the oily 
substances of the grain forming a good material for feeding 
cattle. This cake is obtained in a concentrated and port- 
able form, and so far it contrasts favourably with brewers’ 
grains. 

The ouenenrg engraving illustrates the plant neces- 
sary for the practical application of Mr. Johnson’s process. 
The grain is first of all passed through a kibbling mill, or 
rolls, in order to disintegrate the ene and cellular tissues, 


and thus render it more amenable to the action of weak 
acid, A charge of the broken or crushed ular mass is 
allowed to fall into the apparatus called the rumbler—a 
cylindrical vessel of wood, revolving on a central shaft. An 
ascertained proportion of sulphuric acid and water is added, 
and therumbler is then closed,and set in motion for a certain 
time, calculated to allow for the complete absorption of all 
the liquid. When this point is reached, the rumbler lid 
is opened, and the grain is discharged into a large hopper 
or on to a floor. ae it flows or falls into the con- 
verter, an ae or conical vessel, made of gun metal, 
and so constructed that, when charged with the prepared 

ain, a jet of steam, entering at the bottom can, by follow- 
ing the lines of the vessel, permeate with facility the 
rous masses of grain contained therein. The conversion 
is effected by the action of the steam alone; but as it is 
desirable, for the purpose of neutralising and filtering, to 
further liquefy the mass, a certain quantity of water is in- 
jected into the converter from the water measure, a vessel 
which is supplied with water under pressure direct from 
the steam boiler. The practice in conversion is to turn on 
the steam to the converter one minute before injection of 
water and three minutes after, the whole time occupied in 
the treatment of each charge being about eight minutes. 
The grain has then become a liquid mash, and in this form 


NEUT 


pages 102 and 106. We must premise that excellent as the 
arrangement is, it is one which was in a small degree 
subservient to the ee of an existing building. It 
is an eight quarter brewery, designed by Mr. Arthur 
Kinder, engineer, of 11, Queen Victoria-street, E.C. 
Before entering on a description of the illustrations, it 
should be stated that these buildings contain simply the 
brewing plant, and consist of a tower, copper-house, boiler- 
house, cooler room, and fermenting room. The buildings 
required for stores, &c., are not shown in our illustrations 
as a previous existing brewery has been cleared of its plant 
and altered to suit this purpose. To make our illustra- 
tions complete the house containing the boiler should be 
extended and fitted with troughs and nozzles necessary 
for scalding, steaming, and washing the casks, and the 
building containing the fermenting rounds should be 
double the length shown, and excavated to form cellarage, 
the room beyond the round room being used for sto 
of hops and malt. The engine was pe Ba from the old 
lant, and is shown on the ground floor. This, 
owever, is contrary to Mr. Kinder’s usual practice, 
which is to use a wall engine fixed in the mash 
tun room, where also the brewers’ room is situated, 
and from which floor he can control the wort and liquor 
pumps, and have the whole of the machinery and vessels 
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is ejected by the pressure in the converter, and conveyed 
by a pipe to the neutraliser. In the neutraliser a known 
small quantity of reagent, such as limestone or carbonate 
of lime is added to neutralise the acid, and the neutralised 
mash is then allowed to flow into the apparatus called the 
air-accumulators, which consists of a pair of receivers, com- 
bined with an air-compressing engine. The receivers, 
being alternately charged with the mash, are connected 
with the air-compressing engine, and the accumulated pres- 
sure forces the contents into the apparatus called the filter 
press. The filter press is of the well-known form of filter 
press composed of a number of metal plates, corrugated and 
slotted on each side, and covered with suitable filtering 
cloth. The plates are so arranged that, when brought 
together by means of a strong screw, they fit closely, and 
prevent the escape of any liquor, except through the filter 
cloths, by way of the corrugations. The resulting liquor 
is a bright wort, ready to be run off to the copper or the 
hop back. The nitrogenous and fibrous residue of the 
grain, together with the oil, is retained in the press in the 
form of cakes, which make good food for cattle, con- 
taining, as they do, the nutritive and flesh-forming con- 
stituents of grain. It may be interesting here to reproduce 
an analysis, by Dr. Voelcker, showing the comparative value 
of cake made under the process from maize and that of 
other well-known feeding stuffs. 


Analyses oy feeding materials. 


2 | 22 | | 
|g°2| <3 
Saccharated maize feeding. 
-| 5°85 37°54 24°01) 17°8 | 501 979 
Linseed cake 115 30°00 28°5 |11°5 | 125 | 6°0 
Cotton cake 11°46 32°52 22°94 | 6°07 | 20°99} 6°02 
Clover hay «| 16°60 34°42 15°81 | 3°18} 22°47) 7°52 
Meadow hay 1461 41°07 8°44) 2°56 | 27°16 | 7°24 
Maize .. 17°1 | 59°0 15 | 128 70 15 11 
Wheat .. 13°6 | 60°8 |10°5 | 12°5 ll 15 
Oatmeal 12°8 | 56°89 5°76 | 16°29) 4°74) 1°03) 2°49 


The following table gives the results of a series of 
experiments upon equal weights of amylaceous substances, 
made by Mr. Johnson since the malt tax has been repealed. 
The table marked A, which will be found on the next 

, is of much interest, though the values may not 
quite coincide with those prevalent previous to the recent 
fiscal chan; 

The cost of the necessary plant for the working of this 
process depends naturally upon the quantity of grain to be 
treated within a given time. 

The estimated cost of the whole of the apparatus as 
shown, is however for plant to convert 25 quarters per 
week £378 ; for 50 quarters £506 ; and for 300 quarters 
£1786. Wemay nowtuntothesmall brewery illustrated on 


under his command. In the arrangement of plant shown 
by our illustrations the wort is pumped once only, this 
being necessary in passing from the hop-back to the 
cooler. The boiler-house adjoining the tower contains an 
ordinary Cornish boiler, carrying a working pressure of 
45 lb. per square inch. Steam services from this are 
carried to the direct-acting well pump, the engine, the 
boiler copper, and the copper coil placed in the hot liquor 
back. The water of condensation from these vessels is brought 
to a water tank, and the whole of this water is returned 
as feed-water to the boiler. The malt is raised in sacks 
to the top floor of the tower by means of a hoisting tackle, 
and thrown into the mill hopper on this floor. It is then 
screened of stones and dust while falling from this hopper to 
the crushing rolls, which are so placed as to deliver direct 
into the grist hopper. The cold and hot liquor backs are 
made of iron—the latter of cast iron, and fitted with cast 
iron cover, having a lid for rousing and taking the tempe- 
ratures, The water in the hot liquor back, when raised to 
the required temperature, is ready for mashing purposes, 
and is conveyed to a Steele’s mashing machine attached to 
the bottom of the grist hopper, and containing revolving 
rakes. A given quantity of ground malt, or grist, and hot 
water being admitted to this machine, is effectively mashed 
before now Pr the mash tun. This vessel, which may be 
made either in wood or iron, is fitted with a perforated 
false bottom, and in many breweries revolving and —s 
rakes are also used in the tun. After the usual period o! 

rest, the wort is run from the tun into the steam boiling 
copper, in which vessel the hops are introduced during 
the boiling. The boiling is effected by means of a steam 
jacket round the copper pan, to which steam is conveyed 
direct from the boiler, as mentioned above. The boiling 
having proceeded for the required time, the contents of the 
copperare discharged through asluice valve into the hop back, 
which is shown immediately beneath the copper. e ho 

back is fitted with a perforated rroroetagae et to the mas 

tun,and may be also made in either wood or iron. A set 
of three-throw pumps is connected to the outlet of the hop 
back, and the wort is pumped, as stated, into a shallow 
wooden vessel named a cooler, situated in the ventilated 
portion of the building to the left of the tower. A Law- 
rence’s refrigerator is situated at a lower level in this 
building, and is served with a continuous supply of cold 
water running through it. The wort from the cooler, in 
passing over the corrugations of the refrigerator, is reduced 
in temperature, and is then ready for transmission to the 
fermenting rounds where the yeast is added. These 
rounds are fitted with Turnock’s patent attemperators, 
through which vessels either warm or cold water can be 
run for the purpose of assisting or retarding the fermen- 
tation. The skimming process almost universally adopted 
is also used in this brewery, and the beer, when the cleans- 
ing process is completed, is racked into the casks fer delivery. 
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In other words, according to a paper by the inventor of 
the process, the amount of extract which costs the brewer 
who uses malt by the ordinary process £100 may be 
obtained from English barley direct, by Mr. Johnson’s 
process, for £61, and from American maize, by same pro- 3 
cess, for £28. The flavour of each grain is traceable in the 
| 
| 
| 4 
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Returning again to the mash tun, the hot liquor for the | the hop back used in the first boiling are returned to the 
second mash is passed into the mash tun by means of a} copper for the second wort, and the after processes carried 
revolving sparger, and as soon as the boiling copper is | out as previously described. The arrangement of the small 
emptied of the first wort the second wort is run into it, | brewery we have here described is very compactand efficient, 
and the sparger process is repeated in the mash tun until | and the cost of the buildings and piant, inclusive of erection 
the required quantity of wort is obtained ; the hops from | and completion, ready for work, did not exceed £2300. 


TABLE A. 
Variety of grain. | os 23/1 & = 25, | 58 
| | 49S be Se 22 °F | 
| Min, | Mins. | Grains. Hours.| s. d.| Pence, 
Barley, fine Saale 448 154°2 13°1 1092 2°2 | 45 0} 3°5 
Malt, 3 3 12°3 330 | 1376 7 5400 
Red Wheat, spring American 3 3 | 1 12°5 480 116 1312 6-0 36 45 3°24 
Barley, Danubian .. .. .. 3 1 11°45 400 127°2 | 12°38 1531 5 26 2°45 
Barley, good Chilian.. 12°00 420 140°0 | 12°6 1346 | 25 35 0) 3°0 
Malt, Stanbridge’s pale .. 3 12°25 320 | 1087] 82 | 1294 32 | 48 0) 5:3 
Qats, Archangel .. .. .. .. .. 3 2 10°0 304 10°9 19 1 20 6, 2°91 
Rice, Archangel’ Whi 1 13°6 532 201°0 | 12-3 450 3 38 2°27 
Oats, Arc’ el, White wheat, Californian. | | | 
mixture of equal parts by weight 3 4 |] 1 | 378 | 1155] 1620 | 1°2 2 | 30 8, 319 
Malt, yields by ordinary process... .. .. | | — | so} — 48 0 | 6°69 


THE SOCIETY OF ENGINEERS. 
PRESIDENT’S ADDRESS. 


THE first ordinary meeting of the Society of Engineers for the 
present year was held on Monday last, in the Society’s Hall, Vic- 
toria-street, Westminster. 
was read, after which the President for 1880, Mr. Joseph Bernays, 
presented the premiums of books awarded for papers read during 
that year. These were to Mr. G. M. Ward, for fie paper ‘* On the 
Utilisation of Coal Slack in the Manufacture of Coke for Smelting,” 
and to Mr. W. Worby Beaumont, for his paper “‘On Steel as a 
Structural Material.” The President for 1881 then delivered his 
inaugural address. After thanking the members for having elected 
him to the chair, the President reviewed the proceedings of the 
Society for the past year, noticing and com ting upon the various 
p pers read during the session, and the visits made during the 
vacation. He observed that there had been seven papers read and 
well discussed, each subject being of practical importance to the 
profession. Visits had been made to five different works, every 
one of which was of engineering interest. Some belonged to the 
Government and others to companies and private firms, and to each 
of the proprietors alike the thanks of the Society were due for the 
valuable opportunities of instruction afforded, especially to the 
junior members of the profession. 


The statement of accounts for 1880 | 


| I may observe in passi 
| reduced 


The general position of the | 


Society, he observed, was very satisfactory, a considerable number | 


of members having been elected during the past year, and the 
accounts, which had just been read, showing a good balance in 
hand, and indicating generally a healthy condition of the 
Society’s affairs. Turning to matters of more general interest, 
the President next reviewed the recent progress of applied 
science in various departments. Keferring to the manu- 
facture of iron, he made the following observations :—Com- 
tition in this and other countries, through the opening out 


| and on many of our own. 


yy new railways of fresh iron and coal measures, and in conse- | 


quence of every one endeavouring to do more than his neighbour, 


is a wonder there are not more accidents than there are. 
that the cost of pig iron has been greatly 
by the gases being taken from the furnaces for heating the 
air in the hot-blast stoves, and also for the blowing engine steam 
boilers, and for other purposes connected with iron manufacture. 
This saving in coal in pig iron making, also in the foundry, and the 
enormous saving of fuel in steel making is to a great extent the 
cause of the increasing surplus of coal throughout the country. 
Mr. Hunt's figures show that the average quantities of coal con- 
sumed has declined since 1871 to the extent of 16 cwt. per ton of 
pig iron made in the United Kingdom. As the annual make of 
pig is almost 6,000,000 tons, the total economy is about 4,800,000 
tons per annum. Another saving occurs in the manufacture of 
steel rails by the Bessemer process, the quantity of coal required 
to produce a ton of such rails being generally admitted to be 65 per 
cent. less than required for iron rails. The annual production of 
steel rails is about 650,000 tons, so that we have a reduced con- 
sumption of fuel of about 1,166,500 tons, as compared with iron 
rails. There are also other departments of iron making 
in which the consumption of solid fuel has been greatly 
reduced of late years by the use of the waste gases 
from the furnaces as well as by improved methods of workings. 
The President then reviewed the progress of electric lighting, 
briefly describing the various systems which stood foremost in 
practice, and pointing out their advantages. He then referred to 
the development of gas illumination, which had been greatly 
improved since the introduction of electric lighting in our streets, 
the two leading systems of advanced public illumination bein; 
those of Sugg and Bray. He then described Pintsch’s system o 
railway carriage lighting as working on most continental railways 
The advances made in steam engineer- 
ing then received attention at the President's hands. He adduced, 
as an instance of high pressures and economical working, the little 
steam yacht Anthracite. The progress made in working engines 
by means of compressed air was illustrated by a reference to the 


and to reduce the cost of ‘smelting iron to the lowest t, has, 
I fear, in many instances not contributed to the improvement in 
the quality of iron. 


The lives of blast furnaces are of very short | 


duration, compared with what they were in the early part of the | 


present century. I can give two instances of the length of time 
furnaces lasted without being blown out, and which furnaces were 
at the Alfreton Ironworks, Derbyshire. One blown in during the 
year 1812 was in blast until 1873, whilst another blown in during 
1821 was not blown out until 1866. This latter furnace was 
visited by the members of the British Association during their 
meeting at Nottingham. After the furnace was blown out, an 
examination showed that there had been formed a partial lining of 
plumbago which protected the fire-brick lining, which I think you 
will admit was a very remarkable incident in blast furnace prac- 
tice. Ido not find charcoal had been used in smelting during the 
earlier period of the life of these furnaces. Coke alone was used 
he? 29, when equal parts of coal and coke were substituted, 

e introduction of the hot blast was the cause of all coal being 
used ; at that time the furnace or Tipton coal mixed with a lower 
hard coal was the fuel used. The ironstone used was the argillace- 
ous of the coal series, containing from 25 to 37 per cent. of 
metallic iron. The iron in the raw stone exists as a carbonate, and 
requires calcining at a cherry red heat, to convert the carbonate 
into a peroxide of iron for melting. Iron made from this 
ore is very strong indeed. The bands of ironstone, technically 
called “rakes,” are some of them found with the coal seams; the 
blue rake lies above the lower hard coal; the kernel rake lies 
above the yard coal. Nine different rakes have been worked at 
the Alfreton Ironworks, and it was found that the greater the 
variety used, the better and stronger was the iron produced ; I find 
Durham coke the best for smelting purposes. The demand for 
iron being greater, and the oolitic forination being used, ironmaking 
took a new fcrm. Blast furnaces were constructed to produce very 
large quantities of pig iron, and works were erected for the purpose 
of using the oolitic ores alone. In consequence of not having any 
of the old strong argillaceous ores mixed with them, iron some- 
times gets into bad repute, and makers of strong iron are some- 
times to their disadvantage classed with others who do not so mix 
the iron ores. I find also that the hard coal of Derbyshire 
gives the iron a better quality than coke as used in the north. 
Furnaces using coal do not require to be built more than 50ft. high, 
but those using coke are best at 70ft. or upwards. Low furnaces 
are undoubtedly the best for the iron ores lying in the Midland 
counties, and are about 48ft. high, 3in. to 3hin. tuyeres, pressure 
of blast, to 45]b., and blast heated to about 750 deg. A 
furnace of this description makes a good tenacious iron, from a 
mixture of ores from Lincolnshire, Leicestershire, Northampton- 
shire and the argillaceous ore of Derbyshire, and smelted with the 
best hard coal, clean and free from pyritcs. Re-melting iron in 
the cupola should be very carefully performed. The iron should 
consist of a mixture of three or four kinds of pig, and the coke 
should be very clean and free from sulphur, or, however good the 
pig iron may be, the re-melting will ruin the iron ; make it tender, 
and it will not sustain nearly the strain it should do, hence some 
of the best founders do not sell pig iron. The metal from 
the blast furnaces requires testing every day, and if the re-melt- 
ing be carefully carried out, and the castings allowed to remain 
in the sand long enough to prevent them being chilled, there need 
then be no fear of the iron not standing the required test, which 
generally is as follows :—That a bar of lin. square and 38in. long, 


7 cwt. 


t system, which we may shortly expect to see in practical 
use for railway and tramway purposes. Bower's beautiful process 
for protecting iron by a coating of magnetic oxide was then 
explained, the President, in conclusion, describing the photophone, 
which he instanced as another beautiful outcome of scientific 
research. He observed that, although of no practical value at the 
present moment, the time might arrive when it would be before the 
world as an instrument of practical utility adapted to the every- 
day wants of man. The address, which was very interesting, was 
attentively listened to by an appreciative audience, and at its close 
a cordial vote of thanks was given to the President, who acknow- 
ledged the same in a few appropriate words, and the proceedings 
terminated. 


THE INSTITUTION OF CIVIL ENGINEERS, 
PORTSMOUTH DOCKYARD EXTENSION WORKS. 
At the ordinary meeting on Tuesday, the Ist of February, Mr. 
Abernethy, F.R.S.E., president in the chair, the paper read was on 
the “Portsmouth Dockyard Extension Works,” by Mr. Charles 
Colson, Assoc. M. Inst. C.E. 

It was observed that the great changes during the last few years 
in the science and practice of naval architecture had rendered 
necessary additional accommodation, adapted to the requirements 
of the modern class of ships, at the principal naval ports of the 
kingdom, particularly at Chatham and at Portsmouth. In 1540 
the Royal Dockyard at Portsmouth covered only 8 acres; by 
gradual additions it had increased in 1790 to 95 acres, at which it 
remained until steam began to be the motive agent. In 1843 the 
present steam basin and four large docks, covering an area of 
20 acres, were commenced, and were completed in 1848. When 
the iron clads of the modern navy came into being, docks and 
basins with special features were required, and in the session of 
1864 parliamentary powers were obtained for the construction of 
new basins and docks. These works were on the north side of the 
island of Portsea, somewhat to the east of the old dockyard. 
The area enclosed was about 180 acres, of which 95 acres had been 
reclaimed from the mudlands of the harbour. These works were 
designed by Colonel Sir A, Clarke, K.C.M.G., C.B.R.E., Assoc. 
Inst. C.E., and were carried out under the superintendence of Mr. 
H. Wood, M. Inst. C.E., Mr. J. Macdonnell, and the author. 
The geological formation exposed during the execution of the 
works was the lower tertiary or eocene series; on the south side 
the London clay was from 10ft. to 40ft. thick, and cropped out a 
short distance from the shore line ; above was a recent deposit of 
sand and gravel. The bed of the harbour had at some remote 
period been denuded of the London clay, the surface being covered 
with mud varying from 2ft. thick on the south side to 35ft. and 
40ft. on the North side. Beneath the mud were the beds subordi- 
nate to the London clay of a dark, greenish sand, containing masses 
of hard shell rock. Before the mi could be commenced it was 
necessary to enclose the site. This was done by constructing a 
shallow dam on the highest part of the mud and an outer dam 
enclosing the harbour wall. The inner dam was completed in 
October, 1868, and 1200ft. of the outer dam were closed at the 
same time. The additional water area or basin accommodation 
consisted of the tidal basin, 9 acres in area, with a depth of 43ft. 
6in. at H.W.O.S.T., and 30ft. at L.W.O.8.T., and about 1600ft. 
of wharfage ; the repairing basin, having an area of 21 acres, and 


| 34ft. 10in. in depth at H.W.O.S.T., and 21ft. 4in. at L.W.O.S.T.; 
and weighing not more than 10 lb., will, when supported at points | 
36in. apart and loaded in the middle, sustain a weight of not less | 


I think it would be well for every one entering our pro- | 


fession to go first for a time into a foundry and see for himself the | 


varying contraction which goes on in different kinds of iron ; after- | 


wards he should go into the pattern shop. He would afterwards 
remember to design his work so that the iron should contract as 
far as possible uniformly, and so that one par: should not fracture 
another during cooling, which is very often the case. I think, too, 
that engineers are often asked to produce a certain amount of 
work, and the cost not to exceed a certain sum. is causes 
the thicknesses of metal to be so cut down that it really 


> 


the rigging and fitting basins, each having an area of 154 acres, 
with 34ft. 10in. depth of water at H.W.O.S.T., and 21ft. 4in. at 
L.W.O.S.T.; the wharfage accommodation in the three latter 
basins was equal to about 8200ft. The whole of the works were 
constructed in Portland cement, more than 100,000 tons having 
been used. The retaining walls for the basin and harbour wharves 
varied in sectional area according to the position and depth from 
the level of the coping. The tidal basin wall was 48ft. 10in. in 
eight, and the width at the base was 22ft. 6in., diminishing to 6ft. 
at the top. The harbour wall was 44ft. 6in. high by 20ft. wide at 
the base, and the basin walls were 38ft. 6in. high and 16ft. wide at 
the base. The materials used were brick and concrete, with Port- 


land stone for f cing at the top and granite coping. The founda- 
tions were laid upon piles ordinarily spaced 5ft. and 4ft. apart 
from centre to centre. The size of the piles varied from 1lin. 
to 15in. in diameter, and their length from 14ft. to 1ft. for 
beech, and 20ft. to 30ft. for fir; transverse and longitudinal 
sleepers were fitted over the pile heads; on the outside was a 
continuous row of sheet piling. The pile shoes were of a composite 
character, the plug being of cast iron with wrought iron straps ; 
all the piles, with the exception of the back row, were driven 
to the same batter as the wall, viz., 1 in 8. The toes of the 
walls were protected | a concrete foreshore about 10ft. wide. 
The docks contemplated were five in number; of these only 
three had been constructed, viz., two communicating with the 
repairing basin, and the deep dock which was entered from the 
tidal basin. The entrances only of the two others had been con- 
structed, the docks being left for future consideration, The 
foundation of one of the docks on the south side of the repairing 
basin was partly on the London clay and partly on the sandy beds 
below, and was constructed of beech piles from 14ft. to 16ft. in 
length spaced generally 5ft. by 4ft. apart, except near the head, 
where the lines of piles were altered to suit the curve. Consider- 
able difficulty was at times experienced in driving these piles, in 
consequence of meeting with isolated beds of stone. When these 
stones were near the excavation level they were removed, and the 
pile was driven in its proper position and the hole filled with 
cement. The foundations for the broad altar, and all works above, 
were also on piles, but at a higher level than the foundation for 
the floors and lower altars, The spaces between the sleepers on 
the top of the piles, and to a depth of 2ft. Gin. from the top, were 
filled with Portland cement concrete. The floor was constructed 
of Portland stone and granite, and was 7ft. Gin. thick. The length 
from within the entrance to the broad altar at the head was 410ft.; 
the width between the copings was 110ft., and mean depth 42ft. 
The entrance to this dock was constructed for an ordinary ship 
caisson ; the width between the copings was 80ft., and the depth of 
water at H. W.0.S.7. 38ft. Gin. The other dock was parallel with the 
one just described ; the width of the wharf between the two being 
100ft. The foundation of this dock was somewhat different, as 
the piling at a higher level for the broad altar was omitted, and 
the excavation was continued to the same level as the foundation 
of the floor of the dock. The length of the floor from the inside 
of the entrance to the broad altar at the head was-406ft. Gin., and 
the mean depth 42ft. 3in. The entrance was constructed for a 
ship caisson, and was 82ft. wide at the level of the coping ; the 
depth of water at H.W.O.S.T. was 33ft. 10in. The culverts for 
filling and emptying both these docks were arranged on each side 
of the entrance. The two docks yet to be constructed would also 
be on the south side of the repairing basin. The piling in the 
foundations of the entrances had been omitted, the sheet piles 
only being retained. The deep dock on the east side of the tidal 
basin was so designed that ships could enter at low water of 
spring tides. In the foundations, the ground having proved more 
satisfactory than had been anticipated, the piles were omitted, and 
an extra depth of concrete substituted. ‘The total length of the 
floor of this dock, from the inner face of the entrance to the back 
of the recess at the head, was 415ft., and the mean depth 46ft. 8in. 
The culvert for emptying this dock was 7ft. in diameter. The 
entrance was 82ft. wide at the level of the coping, and the depth 
of water at high.and low water of spring tides 41ft. Gin. and 2sft. 
respectively. The north and south locks were abreast, to the north 
of the deep dock, and formed with the tidal basin the grand 
entrance to the system of docks and basins constituting the exten- 
sion of the dockyard. The length of the floor inside the entrances 
was 438ft., and the width at the level of the coping 100ft. 
The west entrance of the deep dock and lock was closed by a 
sliding caisson, which could be hauled into a camber by engincs 
and gear placed in chambers beneath the roadways. The depth of 
water over the sills of these entrances was such that ships could 
enter at low water. The east entrance was closed by a ship 
caisson, and had the same depth of water as the other docks, 
All the docks and basins were drained by a 7ft. culvert, 
communicating with the two main pump wells, These were 
situated at the south-west corner of the repairing basin, and 
were 55ft. Gin. deep below the level of the coping. All the 
sluices were of cast iron faced with gun-metal, and the arrange- 
ment of the machinery was such that the valves could be raised 
either by hand or by shafts and gearing in connection with the 
capstan or caisson engines. Each penstock was provided with an 
arrangement for throwing the clutch out of gear by the action of 
the valve, when it was either completely raised or lowered. The 
whole of the penstocks, capstans, and sliding caissons were worked 
by compressed air. The main pumps were on the plunger prin- 
ciple, with plungers 6ft. in diameter and of 6ft. stroke, constructed 
by Messrs. James Watt and Company, of Birmingham. In the 
smaller drainage chamber of the well there were three single-acting 
umps, each 16in. in diameter, and having a stroke of 2ft. 6in. 
e engines for working these small drainage pumps were of the 
ordinary type,- having two inverted vertical cylinders, 16in. in 
diameter, and 2ft. length of stroke. The main pumping engines 
were of the compound type, with two inverted cylinders, the high- 
pressure being 40in. and the low-pressure 64in. in diameter. These 
pumps were capable of clearing two of the largest docks containing 
together about 90,000 tons of water, in about four hours, 


At the above meeting it was announced that the Council 
had recently admitted Messrs. Baldwin Harry Bent, Edward 
Robert Birch, B.A., Selwyn Alfred Cutler, Henry Joseph 
Hamp, Hugh Rowland Jackson, Thomas Cassinet Palmer, Allan 
Booth Rome, Walter Douglas Seaton, and Archibald William 
Willet, as Students. The monthly ballot resulted in the election of 
Messrs. John George Barton, West Donegal Railway ; Francis 


-Collingwood, Resident Engineer New York Approach, Brooklyn 


Bridge ; Josiah Easton Cornish, Resident Engincer and Manager ; 
Alexandria Waterworks ; Casimir Stanislaus Gzowski, Toronto, 
Canada; Robert Searles Lindley, Frankfort-on-the- Maine ; 
Charles Sandiford, Locomotive Superintendent, Scinde, Punjab, 
and Delhi Railway, and Richard Flint Welby, Kio de Janeiro, as 
Members; of Messrs. James Thomas Arrow, Westminster ; 
John Audley Frederick Aspinall, Great Southern and Western 
Railway, Dublin; John Barker, Resident Engineer, Sao Paulo 
Railway, Brazil; Edward Golding Barton, Dundalk; Arthur 
Irvine Beaufort Bedford, Assistant Resident Engineer, Port Trust. 
Bombay ; Thomas Blair, Stud. Inst. C.E., St. Mary Axe; John 
Holmes Blakesley, M.A., Karl’s Court; Charles John Ennor, 
Wadebridge ; Charles Farquhar Findlay, M.A., Dockyard, Liver- 
pool; George Frederick Lee Giles, Kimberley, South Africa ; 
Malcolm Grant-Dalton, Stud. Inst. C.E., Westminster ; Charles 
Frederick Hughes-Hallett, M.A., Westminster ; William Inglis, 
Stud. Inst. C.E., North British Railway, Montrose; George 
Arthur Jones, Stud. Inst. C.E., Westminster; Jorgen Daniel 
Larsen, Poultry; John Linacre, Assistant Engineer, Brecon and 
Merthyr Railway ; Henry Hare Manwaring, Stud. Inst. 
C.E., Assistant Engineer, South Metropolitan Gas Company : 
Walter Sery Nicholson, Westminster; John Perry, West 
Kensington; Richard Read, City Surveyor, Gloucester; Edward 
Brough ore, Stud. Inst. C.E., Westminster; Charles Henry 
Thomas, Chief Resident Engineer, Brecon and Merthyr Tydfil 
Junction Railway ; Alfred Edward White, Town Hall, Hull; John 
Henry Williams, Stud. Inst. C.E., Westminster; and John 
Edward Worth, Borough Engineer, Burslem, as Associate Mem- 
bers; and of Messrs. William Robert Bousfield, M.A., Barrister- 
at-Law, Temple; and Richard Boughey Monk Lingard-Monk, 
Solicitor, Manchester, as Associates, 


Ir-has been found necessary to limit the load which may pass 
over Telford’s fine bridge over the Clyde at ory od to 12 tons. 
Signs of weakness under the heavy modern traffic have made this 
limitation necessary, 
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THE BOILER EXPLOSION AT BATLEY. 


A BOILER explosion of a very disastrous character occurred on 
the afternoon of Wednesday, the 19th ult., at Messrs. Graham 
and Hirst’s mills, near Batley, whereby sixteen persons were 
killed, several others severely injured, and much damage was 
done to the premises. The exploded boiler was the left-hand 
one of two which supplied steam to the engines and works. It 
was of the ordinary Lancashire type, 27ft. 4in, long and 7ft. 4in. 
diameter, with flue tubes 3ft. lin. diameter; the plates of the 
shell were originally jin. Unick with in. ends, and those of the flue 
tubes were y%in.; the seams were single rivetted by machine. 
The external flue arrangement was the same as that generally 
adopted for boilers of this class. The boiler was evidently of 
considerable age, but the firm do not know when it was made as 
they bought it second-hand. It appears to have been fitted with 
the usual mountings, though most of these, including the safety 
valve, was carried away by the force of the explosion. The 
maximum pressure at which it was worked was said to be 35 Ib. 
per square inch, and it is stated that this was observed to be the 
pressure a few minutes before the explosion took place. 


ROAD 
YARD 


From the position of the fragments as shown in the sketch, it 
would appear that rupture commenced near to the back end over 
the right seating wall, and on examining the plates which rested 
on the brickwork at this part our correspondent found them 
deeply corroded, The front end plate of the shell—the bottom 
half of which was torn away from the upper portion—is also 
corroded completely through, at what has evidently been the 
level of the stokehole floor. The flue tubes with the back end- 
plate attached—marked A in the sketch—are comparatively 
uninjured, and a peculiar feature in the explosion is the manner 
in which the shell has rent the main fragment B, which is about 
60ft. in length and from 4ft. to 8ft. in width, having unwrapped 
itself in a spiral form. The dome C was projected about 50 
yards, and several of the fittings were thrown a still greater 
distance. The adjoining boiler was moved a little from its former 
position as shown in the sketch, where the dotted lines indicate 
their position previous to the explosion. The boilers were not 
under the inspection of any of the boiler insurance companies. 


** StREET’S INDIAN AND COLONIAL MERCANTILE DIRECTORY FOR 
1880-1."-—We have received from Messrs. G. Street and Co., Corn- 
hill, a copy of their Indian and Colonial Mercantile Directory for 
1881. This directory, as published in previous years, we bane 
been able to notice favourably for its completeness. This year its 
value is enhanced by revision and additions, and it is remarkable 
of this directory that some additional feature is added each year. 
In addition to the trade returns, tariffs, populations, &c., the pre- 
sent volume contains full particulars, with rates and times of 
transit, of the steam and dee communications with the various 
places treated of, wherever anything like a regular mode of con- 
veyarice or correspondence exists ; and the average time of transit 
by sailing vessels is also given. The leading merchants and traders 
of every class, likely to be of any use to manufacturers and all 
engaged in commerce, are fully enumerated, together with the 
leading professional men—e.g., physicians, surgeons, solicitors, &c. 
Concise — of each country and town, and the principal 
products and details as to the articles of which the trade returns 
chiefly consist, are also given. All the London agents to each of 
the colonial banks are named, so that a merchant is enabled to see 
to whom to apply, where financial information or assistance is 
needed in connection with any particular town or city. Wherever 
possible, the principal Government officials and consuls in each 
town are given. Particulars of the various railways in operation, 
or in course of construction, are also supplied where practicable. 
The number of towns and cities described has in been in- 
creased. Maps are again given of all the principal countries of 
which particulars are furnished in the letterpress. These have 
been specially revised. In the present edition the names of the 
chief towns, the principal products of the different countries, and 
similar information, have been alphabetically arranged, so as to 
facilitate reference. The directory is well printed, and must be of 
high value in every office having foreign relations, 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
February 5th. 
(Present: Sirk Barnes Peacock, Sik Monracuk SMITH, SIR 
Rosert CoLuier, and Sir RicHarp Covcu.) 
Re REECE’S PATENT. 

THIS was an application, on behalf of the petitioner, to admit 
the filing of supplementary particulars in a petition to prolong a 
patent, which has been fixed for hearing on the 1st of March next. 

Mr. Aston, Q.C., appeared for the petitioner. 

In a recent case their Lordships made some comments on the 
omission, from a similar petition, by another inventor, of any 
reference to the existence of foreign patents for the invention, and 
the remuneration earned from that source, which they thought 
were important ingredients in the consideration of the desirability 
of its prolongation. In this instance it was found, after their 
Lordships’ observations, that in ignorance of the procedure of the 
court, a like o.nission had been made in the applicant’s petition, 
and he now asked to be allowed to give the necessary information 
in regard to his foreign patents in a supplementary _— 

Their LORDSHIPs, pointing out the importance of having all the 
facts before them, granted the application. 

Solicitors for the petiti 2 any Collis and Mallam. 


HIGH COURT OF JUSTICE. 
(CHANCERY Diviston.—Before VICE-CHANCELLOR BACON.) 
January 27th, 28th. February 1st, 2nd, 3rd, and 4th. 
SIMMONS v. HITCHMAN. 
This action, which lasted many days and terminated on Friday 


in last week, was brought by Mr. Frederick Simmons, the patentee of 
an invention for ‘‘An improved button-hole sewing machine, 


| had seen the machine of the latter invented in 1877, and had care- * 


| fully mastered its details, but it will be seen from the jndgment 
| that the Court did not consider that the defendants made out their 
| case as to this. 

The Vick-CHANCELLOR, after commenting upon the particulars 
of breaches and objections delivered between the parties, and 
especially upon the objection put forward by the defendant as to 
| want of novelty in the plaintiff’s invention, observed that they 

raised very clear and distinct issues, and the first thing he had to 
| consider was whether the objections were sustained. The 
defendant sought to sustain such objections by referring to a 
quantity of printed specifications of former patents. In his 
opinion they of themselves were no evidence whatever in support 
of what was the defendant’s contention at the bar, and certainly 
did not apply to the objection that the objects accomplished by 
the plaintiff were accomplished also by the preceding patents. It 
was not enough to read to the Court a specification which, in its 
general terms, spoke of a machine for making button-holes, and 
the machinery which was employed to accomplish that object, 
unless there was produced the machine which was made, or at least 
some man who would say that a machine was made according to 
the specification No. 1 or 2, or any other that Cranston, Redfern, 
or Dowling had made, was usefully made, was adopted by the 
public, and did accomplish the object mentioned in the specifica- 
tion. There had not been one word of evidence on the subject in 
all the hours that had been consumed in this discussion from the 
beginning to theend. Upon Cranston’s patent there had not been 
a particle of evidence ; nor upon Redfern’s, and Dowling’s was 
open to the most pointed contradiction in several important parts.” 
He then proceeded to comment in detail upon the evidence as 
to anticipations which had been also before him, and pro- 
ceeded to repeat that, in his judgment, there had been 
no particle of evidence which he could with any propriety 
apply to any of the terms in the specification before him, 
ssa he quite admitted that it was unnecessary that he 


which machine may also be employed for other sewing purposes,” 
underjLetters Patent dated the,8th June, 1878, No. 2302. The 


should decide it, for it was very plainly decided by Lord Westbury 
in the passage which was quoted from Betts v. Menzies and else- 
where—that a specification was a publication 
to the whole British world of the manner 
in which the invention was to be performed. 
But then, he said, to that, when it was called 
in question, must be added proof that the 
specification did truly describe the manufac- 
ture or the invention, and that it had been 
found to be practical and useful. If it were 
true that Cranston’s was a machine which 
could make button-holes and did—and in 
the specification for it the mode of maki 

button-holes was very distinctly explain 

and manifested to the public interested in it 
—then he should have to consider this case 


from a totally different point of view. Upon 


= e H the first part of the case the learned judge 
entertained no doubt. He thought that the 


defendant had failed to prove that at the 
time that the plaintiff’s Letters Patent were 
taken out it was unlawful for him to obtain 
those Letters Patent, because of the previous 
use by the inventors, whose specifications 


to deal with the further point, namely, in- 
fringement, and went on to consider the 
construction of the respective specifications. 
He said that there was not a single particle 
of novelty in any one portion of the machine 
of either the plaintiff or the defendant. 
The making of button-holes was an object 
accomplished by various means, and the 
plaintiff desiring to make a machine for that 
purpose, had combined together a quantity 


of things well known before, to no one of 


which could he lay any exclusive claim. But 


ISL 


what the plaintiff said was that by putting 
these things together thus, which he 
described in his specification, and which he 
was ready to prove the existence of, he had 
acquired a title as the inventor of that com- 
bination and nothing else. Itis for the con- 
struction, the arrangement, and the com- 
bination. The “construction” does not 
mean the making of a screw cam, or any 
other particular thing, but the construction 
of the machine which, when it is twisted in 
whatever way you will, ends in that one 


L 


i! 


x word ‘‘ combination.” The question then 
NJ was whether the defendant had infringed 
that combination. Upon that the learned 
judge had heard an abundance of evidence. 
**The defendant’s machine was not as the 
plaintiff's was, a substantive original machine 


7 for making button-holes, but an adaptation 


to the common sewing machine, with the 


ra ng machinery which the plaintiff said he had 


invented. The defendant, on the other 


business at City Garden-row, City-road, London. The plaintiff 
alleged that the defendants had infringed his invention by selling 
button-hole machines which were only colourably different from 
his. The defendants disputed the plaintiff's patent. They 
alleged that his invention had been anticipated by prior inventors 
and makers, such as Messrs. Dowling and Young, Messrs. 
Judkins and Gosling, Mr. Thomas Rose, Mr. George Frederick 
Redfern, Mr. William M(‘Intyre Cranston and others, and 
they further denied that they had infringed. They claimed 
the right to make the machines sold by them, as patentees under 
Letters Patent granted to them and dated 21st June, 1878, No. 2471, 
for ‘‘Improvementsin button-hole attachments to sewing machines.” 
The defendants, moreover, counterclaimed against the plaintiff for 
an injunction to restrain him from cautioning the defendants’ 
customers from buying their machines, and for damages in respect 
of such warnings already given. 

The machines of the respective parties differed chiefly in the 
mechanical means cnnbenel for working the feed. It is obvious 
that corresponding motions of the cloth are required in each case, 
the only difference was how these motions were produced. It 
would be impossible to give anything like an intelligible descrip- 
tion of these machines without the aid of drawings—and here we 
must again enter our protest against the discreditable manner 
in which the drawings published with specifications are now issued 
by the Patent-office. The drawings attached to the specifications 
of the above-mentioned patents, and especially to that of the 
defendants, are so badly done as to be almost worthless for any 
purpose of description. Indeed they are almost unintelligible. To 
add to this sufficiently serious difficulty, the specifications are 
themselves badly drawn, and had it not been for the actual 
machines produced in court, it would have been impossible to have 


AMERICAN EXPRESS LOCOMOTIVE.—(For description see page 103.) 


defendants were, Messrs. Hitchman and Felton, who carry on | 


hand, made what was called an attachinent, 
and he attached that to any well-known 
sewing machine. Beyond all doubt, if he 
had copied the plaintiff's machine—if he had arranged or combined 
jin such a way as the plaintiff claimed for his invention, 
the making of an attachment would have been no excuse 
| for the infringement which had been imputed to him. He had 
| done nothing of the sort. He had the whole wide world of button- 
| hole machines open to him to take whatever he could find, includ- 
ing what the plaintiff had done. He made an arrangement, con- 
struction, and combination, which the learned judge was satisfied 
upon the evidence was different from that of the plaintiff. With 
respect to the counterclaim there was not a particle of evidence 
which would induce the Court to believe that any damage had been 
sustained by the defendant. All that was proved was that the 
plaintiff, visiting a customer of his after the action had been com- 
menced, said to him ‘I am going to dispute,’ the witness says, ‘ get 
an injunction,’ and the plaintiff said, ‘I did not know what an 
injunction was and used no such word.’ But they both agreed that 
there was a conversation, the result of which was, ‘I, the plaintiff, 
dispute the defendant’s right, and I am going to take,’ or ‘I have 
begun to take proceedings against him for the purpose of having 
that dispute settled.’ That counterclaim, in the learned judge’s 
opinion, must, therefore, be dismissed with costs. In his opinion 
the plaintiff had failed to make out his case for an injunction, and 
his action must be dismissed with costs. The defendant must pay 
the costs of the issue of want of novelty upon which he had failed 
and of his counterclaim.” 
Solicitor for the plaintiff: Mr. J. Henry Johnson; solicitor for 
the defendant : Mr. Richard Chandler. 


THE LivApIA.—From Berlin comes the story that a detachment of 


tried the case properly, if at all. 

Mr. Aston, Q.C., and Mr. Lawson appeared for the plaintiff, and 
Mr. Hemming, Q.C., and Mr. G. I. Foster Cooke for the 
defendants. 

For both sides expert witnesses were called. Mr. Imray care- 
fully dealt with the two machines, illustrating his opinions by 
diagrams, and Mr. Gray gave evidence of similar kind for the 
defendants, Evidence was also given as to the utility of the two 
inventions. But a strong fight was made upon the allegation of the 


defendants that the plaintiff had borrowed his ideas from others, 
notably Messrs, Douling and Young. It wassaid that the plaintiff 


Russian sailors has gone to Ferrol totake part in the extensiverepairs 
of the Livadia, after her first short voyage. It is contended by M. 
Verchovski and other shipbuilders that, owing to the pressure of 
the water inst the circular hull, and the vibration of the 
monster engines required for her propulsion, the Livadia will 
never be a seaworthy vessel. We shall be pleased to hear 
what Messrs. Elder and: Sir E. J. Reed will have to say 
on this subject. The whole history of the career of this ship 
since she left our shores is shrouded in mystery; whic 
is se seeing that the ship is such an important experi- 
ment, 


have been referred to. He then proceeded. 
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EIGHT QUARTER TOWER STEAM BREWERY. 


MR. ARTHUR KINDER, C.E., LONDON, ENGINEER AND ARCHITECT. 


(For description see next page 99.) 
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B has six leaves, and the upper A five leaves, this arrangement 
being suitable for an American locomotive, but can be altered 
to suit an English engine. These springs can be used for the 
leading, driving or trailing wheels. The spring complete weighs 
75 Ib., made of steel 3in. wide by gin. thick, and withstands a 
hydraulic pressure of over 10 tons. Further information can 
be obtained from Mr. H. G. Humby, Walthamstow. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HIGH SPEED ENGINES, 

Srr,—Referring to this week’s issue of THR ENGINEER, under 
the head of ‘* Miscellanea,” and in reference to Mr. Edison’s 
experiments on electric lighting, I notice you say that ‘‘no steam 
engine has yet been made which will run continuously and quite 
steadily for long periods of time at six hundred revolutions per 
minute.” Will you allow me to state that I am under the impres- 
sion such an engine has been invented and made by Mr. Brother- 
hood, of London. This engine has been in use for some time for 
working Mr. Brush’s and other kinds of dynamo-electric machines, 
and is found to work at a higher speed even than six hundred 
revolutions very satisfactorily. Palmam qui meruit ferat. 

Chelsea, 8.W., January 29th. Sam. WorssaM. 


THE LOCOMOTIVE OF THE FUTURE. 

Srr,—The letter of your Nottingham correspondent on the 
above subject has, I think, been perused with interest by many of 
your readers as it has been by myself. I cannot, however, quite 
endorse the conclusion which he arrives at, that outside cylinders 
will characterise the locomotive of the future. In my opinion the 
outside cylinder engine can never be made equal to those with 
inside cylinders in steadiness at high speeds, nor are they quite so 
economical in fuel, other things being equal. With outside 
cylinders there is a very undesirable overhang at the leading end, 
which can only be avoided by the use of a bogie, and this implies 
a heavy and expensive engine with a great deal of dead weight. 
It admits of little doubt, however, that larger cylinders than are 
now generally used will ere long be employed, but with the double 
frame arrangement these can be aches inside without embarrass- 
ment. 

When there is a bearing outside as well as inside the wheel, the 
inside bearing, having only half the weight to carry, can of course 
be reduced in length, and with an inside bearing 6in. long a 
distance of 2ft. Gin. or 2ft. 64in. can be secured from centres of 
cylinders, which is sufficient to give satisfactory accommodation to 
cylinders of 18in. in diameter, and with a further reduction of 
jin. or din. in the length of the inside bearings, cylinders of 18}in. 
or even 19in. may be got in, which, I imagine, will be equal to any 
requirements of the future. On the Northern Railway of France, 
referred to by your correspondent, perhaps more experience of the 
various types of locomotives has been gained than on any other 
line. Its engineers have had large experience with the outside 
cylinder engine, and within the last dozen years they have given 
the three types of inside cylinder engines a fairand impartial trial, 
with the result that the double frame arrangement has given 
greater satisfaction all round than either the single inside frame or 
the single outside frame, and consequently inside cylinders with 
the “‘ mixed” frame have been adopted as the standard type of the 
line for passenger traffic. The latter kind of frame for inside 
cylinders doubtless possesses several advantages over any arrange- 
ment of single frames, one of which is that it reduces the con- 
sequences of a broken crank axle to a minimum—a fact of 
paramount importance. x 

January 20th. 


WARMING RAILWAY CARRIAGES, 

Sir,—Permit me to make a suggestion evoked by the late severity 
of the weather, in the hope that it may be thought worthy of 
attention by some of the more practical of your readers. It 
is with reference to the present comfortless and insufficient manner 
of warming railway carriages. 

The compartments on the line on which I have travelled regularly 
during this winter are as wretched and cold as icehouses, espe- 
cially the first trains in the morning, which stand in the open air 
all night. Does not the existing state of things admit of some 
improvement? We havea climate quite as severe as that of the 
United States, and it isa well-known fact that we are far behind 
the Americans in appliances for counteracting this severity. Could 
not a system of steam-pipes be arranged running through the 
train, to be heated by exhaust steam from the engine or part of it, 
or by steam direct from the boiler? There is often plenty to spare, 


This plan has the following advantages over Mr. Fletcher’s 
method :—In the event of the lead blowing out, it is easier to take 
off the cap and solder on a fresh piece of lead, and then replace 
the cap, hon for a man to solder a piece of lead over a hole in the 
pipe, when the pipe is at the back of the grate, and—as is often 
the case—in a corner awkward to get at. Such caps are always to 
be had at plumbers’, &c., shops, and the cost of them is only a few 
pence. RoBERT RENWICK, 

Watford, February 7th. 

THE EXPLOSION OF HEATED WATER, 

Sir,—Your article on “‘ The Explosion of Heated Water,” of 
January 21st, is most excellent and no less valuable. If we are to 
suppose that a sudden exit of water from a boiler will have the 
same destructive effect as a sudden exit of steam, allow me to 
draw the attention of your readers to the danger of suddenly knock- 
ing in a *‘ mud-hole cover ” to blow out or cleanse a boiler. It is a 

wractice frequently resorted to, being a quick way of emptying a 
iler and blowing out mud and scale which often chokes a “* blow- 
off cock.” 

Perhaps some of your readers may be in a position to benefit 
mankind by experimenting, with a view to arriving at the size of 
an outlet which when opened instantaneously will cause a boiler to 
explode under different pressures and circumstances. If the theory 
which you have put before us for thought can be proved by practice 
—and there appears no reason why it should not—it will bring before 
us a most iantbeniite lesson, and benefit all connected with steam 


ers. N. CHANDLER. 
Cannock Chase Foundry, Hednesford, 
January 28th. 


CHEAP PATENTS. 

S1r,—Those who advocate or look forward to cheap patents will 
feel their best hopes shaken by finding your powerful voice against 
them in your article of January Oth; nevertheless they must 
—* appreciate your generous offer of your columns for a full 
discussion of their claims, and your clearly setting forth the 
necessity of their proving their case. In this question the interests 
of the inventor must clearly be distinguished from those of the 
capitalist and manufacturer, as there is no reason for ing 


their speed is highest, and then diminishing gradually, as they 
ascend the chimney. In my opinion the products of combustion 
should be pushed or blown through the tubes or flues, which 
would have the double etfect of making the speed greatest at the 
beginning and diminishing gradually to the outlet, owing to the 
opposing friction of the plate surfaces, and the resistance oyposed 
to the exit by the outer atmosphere ; this system would have the 
effect also of increasing the pressure of the heated gases against the 
plates, and thereby bring them into closer contact with the plates. 
By suction draught the pressure of the heated gases is less than that of 
the surroundingat e, and there is always in certain corners of 
a furnace strata of colder air sucked in between the hot gas and 
the plate. Itis very well known that the vertical sides of a fire- 
box have comparatively little evaporative value ; the reason for 
this is partially due no doubt to the interposition of a stratum of 
steam ascending between the plate and the water, to some extent 
obstructing the access of the latter to the former; but I think there 
is no doubt that the inefficiency of vertical plates is also greatly 
due toa rush of air drawn up by suction between the fire and the 
surface of the plate. On this point I may refer to Mr. Reynolds's 
excellent little treatise on ‘*‘ Locomotive Engines and Engine 
Driving.” He points out very properly that stokers should be care- 
ful to keep the fire deeper at the a the of the box than in the 
centre, in order to prevent the passage of cold air at these points. 
With the forced, or what I might call the compression draught, this 
would be less requisite. HAMILTON W. PENDRED, 
February 2nd. 


COMPRESSED AIR DIAGRAMS. 


S1r,—In reference to your remarks on the form of the diagrams 
taken from the air compression cylinders of the blowing engines at 
the Staveley Ironworks, I venture to think that the explanation lies 
in the fact—also stated by you—that the rise in temperature is 
very small. Assuming that your diagrams are drawn to scale, it 
5 gp that the ratio of initial to final volume is 1 to ‘77, whereas 
if the compression had been accomplished adiabatically, it should 
have been 1 to ‘82, while the isothermal ratio would be 1 to ‘72. 
To alter the adiabatic curve to a straight line, it is only necessary 
that a transfer of heat from the compressed air should take place 


“that those who take out patents have presumably some money 
and some chance of pushing their inventions ;” the contrary being 
probably the case in nine cases out of ten. Are men without 
capital to be precluded from seeking the reward offered to genius? 
Should patent fees be a tariff protecting rich brains in preference 
to poor brains? Or does political economy suggest patent fees as 
an advisable source of public revenue? Certainly not. To defray 
the expense of working the patent laws is the only legitimate 
raison d’étre of these taxes. 

And what is supposed to be the object of patent legislation, unless 
it be to encourage inventors and stimulate the development of their 
discoveries? But under the present system the encouragement 
inventors receive is merely a precarious monopoly, for which they 
are obliged to pay heavily before knowing if it be worth having. 
That of some 5000 patents applied for every year 3000 are useless 
in a commercial point of view, proves that there is a vast difference 
between an inventor’s advancing his claim to a reward for a 
useful invention, and his enjoying a monopoly of manufacture. 
Many inventors neither wish nor are able to carry out their inven- 
tions, and take out patents to give publicity to their discoveries, 
and offer them to the manufacturing world for what they may be 
worth ; and if many of Stephenson’s, Watt’s, and Bessemer’s 

tents ‘‘ never brought them in one sixpence of profit,” how can 
ess gifted inventors be justly expected to foreknow their future 
balance of profit before risking the payment of heavy stamp duties? 
Why is the patent system to resemble a Government lottery? 
This is the question which should be answered by the adversaries 
of cheap patents. The minimum fee compatible with a self-paying 
system should in justice be sufficient until a patent becomes remu- 
nerative, and then even a heavy income tax might be charged from 
year to year. 

The reasons, or rather arguments, against a reduction of patent 
fees are ‘‘ that no one of necessity would be any the better save the 
patent agents ;” not the inventors, because of 5000 inventions per 
annum 60 per cent. ‘‘don’t pay ;"not the public, because patents have 
contributed little towards progress. On the contrary, the large 
number of inventors to whom the present duties are prohibitive 
would attain a reward which they can now only contemplate 
similarly to Tantalus ; and—perhaps more needed—the majority 
whose devices are unlucky would cease to be grievously and 
undeservingly fined. Nor are the so-called “‘ useless patents” really 
so, they are a public and lasting record of ideas which may be 
developed by other minds, and enter into new and useful com- 
binations. They also represent the vast impetus by which inven- 
tive genius is revived and prompted—a principal object of patent 
legislation and a vast benefit to society. In conclusion, political 


and I am sure it would be much more satisfactory to the gers 
if the surplus steam were used for this purpose, ins of bein, 
allowed to blow off at the valves, as we often see it doing, entirely 
wasted. 

I cannot say that I have gone thoroughly into this matter, as I 
have not the time, but I believe it is perfectly feasible. I know 
there will be obstacles, but they are by no means insurmountable. 
We have our trains lighted by gas, fitted with continuous vacuum 
brakes and signal alarms, why not with a continuous steam-heating 
apparatus? The man who introduces such asystem will, I am sure, 
earn the heartfelt gratitude of thousands of railway passengers, 
by supplying a real comfort, which is very much needed, and 
which cannot fail to be appreciated. G. H. J. 

Walton, February Ist. 


KITCHEN BOILER EXPLOSIONS, 

Smr,—The arrangement of open end pipe bending over the 
cistern, as explained in “‘ Correspondent’s ” letter in your issue of 
the 4th inst., is one that has been in use for a number of years by 
the firm of Benham and Sons, of London, who adopt it in the 
public buildings they fit up. I believe it has been found by them 
to answer well. 

I beg to enclose sketch of a safety disc that I have in several 


i) BRASS CAP 
LEAD oISc 


cases fitted where cheapness and aay are considerations, and 
which answers the same purpose as the piece of lead soldered over 
the hole in the pipe, as suggested by Mr. Fletcher in his letter. In 
the hot water return pipe, a few inches above the boiler top, I fix a 
T-piece, with a }in. outlet, and into this is screwed a short piece of 
pipe, or a nipple. Next I take a brass union cap, or the cap from 
a fitting termed a “cap and lining,” and over the hole in the top 
of this [ solder a yp of sheet lead, and then screw the cap on to 
the short piece of pipe in the T-piece. The cap should be fixed 


sideways, and not pointing towards the kitchen, for obvious reasons ; 
or a bend can be used, pointing it up the chimney. 


seems to teach that if we are to have patents at all they 
should be cheap ; that a reward offered to talent should be equally 
accessible to all who deserve it ; and that the inventor should not 
be taxed as a monopolist until he really becomes one. G. 8. 


THE EXTENSION OF LETTERS PATENT. 


Str,—Having, like Mr. Napier, ‘‘lately passed through the 
mill” in order to secure a prolongation of our patent, we trust we 
may be allowed to make a few remarks on the subject. 

We quite agree with Mr. Napier that the chief defect—we will 
not say “iniquity ”—of the present system is the enormous outlay 
which it involves, as this tells against the very patentees who are 
the most entitled to a consideration of their cases, but unless the 
system were entirely altered we do not see how the outlay is to be 
avoided. But it appears to us that such patentees as elect to sub- 
mit their cases to the Privy Council and apply for an extension 
should be contented to take things as they stand and endeavour to 
reconcile themselves to the fact that they are applying to the court 
for a favour. It is we presume rather out of place for a suitor pub- 
licly to criticise the conduct of his judges, and we are inclined to 
think that Mr. Napier’s severe censures are best explained by your 
note at the foot of his letter, to the effect that he can only rd 
the case from one point of view. Certainly nothing occurred in 
the course of our case—which was before the court about two hours 
and a-half—which would enable us to endorse Mr, Napier’s 
opinions. 

We join Mr. ae in our appreciation of the kindness of 
manner manifested by the Attorney-General and his assistant, Mr. 
A. L. Smith, W. A. MARTIN AND Co, 

Pocock-street, Blackfriars-road, London, 8.E., February Ist. 


SUPPLYING AIR TO THE FURNACES OF STEAM BOILERS, 


Srr,—Allow me through the medium of your columns to direct 
attention to a defect in the resent system of promoting the com- 
bination of air with the fuel in a boiler furnace, by what I may 
call suction draught. It is admitted on all hands that the longer 
the heated products of combustion can act upon the boiler plates 
the greater will be the proportion of the heat which will pass 
through to the water, and it is also expedient they should be brought 
into as close contact with the plate or tube surfaces as possible. I 
am of opinion that in proportion as the temperature of the gases 
falls the speed with which they pass along the plates or tubes 
ought to be low also; for this reason, the rate at which the water 
absorbs the heat may be said to be uniform, and it is 
evident that if heat acts on any piece of plate more 
intensely—may I say more rapidly—than the water at 
the other side can carry it away, the plate will be burned ; hence 
I say that the speed with which the heated gases pass should be 
proportioned to their temperature in such a manner that an equal 
quantity of water may be evaporated if possible at all points 
over which the heated gases pass. In suction draught the very 
reverse of this action takes place, the gases moving with increasing 


velocity, from the furnace bars to the foot of the chimney, where ! Allsop. 


ina tly increasing degree towards the end of the stroke, an 
effect which might be brought about either by the air being saturated 
with vapour on its admission to the cylinder, by an increased con- 
duction towards the end of the operation, or by a combination of 
both of these methods. 


ATMOSPHERIC LINE. 


In diagrams taken from the primary expansion cylinders of my 
cold air machines I find a somewhat analogous result, only of 
course the converse of what takes place during compression. The 
air which on its admission is fully saturated with aqueous vapour, 
expands in almost exactly a straight line, an effect chietly pro- 
duced by the heat given off in the condensation of its contained 
vapour. This condensation varying in amount according to the 
vapour capacity of the air at its various temperatures and 
pressures, is greater at the beginning of the expansion, and the 
curve therefore approximates more to a straight line than if per- 
fectly dry air was expanded. 

I enclose copy of an actual expansion diagram for air saturated 
with water vapour, and have marked in dotted lines the adiabatic 
curve of expansion for comparison. The initial and final pressures 
were 62 lb. and 43 1b. per square inch absolute respectively, and the 
corresponding temperatures 75 deg. and 38 Fah. 

Dartford Ironworks, Dartford, . W. LicHtroot, 

Kent, January 31st. 


BOILER EXPLOSIONS. 


THE president of the Manchester Steam Users’ Association, Mr. 
Hugh Mason, M.P. for Ashton-under-Lyne, is bringing in a bill for 
the prevention of these catastrophes, by which so many lives are 
constantly sacrificed. This bill 1s to be read a second time on 
Wednesday, the 16th inst, The following isa circular letter which 
has been addressed to each member of Parliament, and gives in 
brief the scope of the measure :— 


IN PARLIAMENT.—SEsSION 1881. 
Boiler Explosions Bill.—Second reading, February 16th. 
House of Commons, February 4th, 1881. 

Srr,—You cannot fail to be aware of the frequency of steam 
boiler explosions, and the lamentable loss of life resulting there- 
from. By two explosions that occurred last year—one at Walsall, 
on the 15th of May, and the other at Glasgow, on the 5th of March 
—as many as fifty persons were killed, and forty-nine others 
injured. 

The measure proposed with a view to preventing these disasters 
is of a very simple character. Its object is to make better provision 
for inquiries with regard to boiler explosions, whether fatal or not, 
so that the true cause may be arrived at in every case, and the 
responsibility brought home to the right party. In the event of a 
boiler explosion at sea, such an investigation as that proposed in 
this bill is held under the Merchant Ship ping Acts 1874 to 1876 ; 
and in the event of a railway disaster—as, for instance, the fall of 
the Tay Bridge—such an eo is held under the Regula- 
tion of Railways Act, 1871. The Boiler Explosions Bill, 1881, 
therefore, does not propose to introduce any new principle, but 
only to extend one already adopted, and to secure as full an inves- 
tigation for every explosion occurring on /and as that already 
secured for every explosion occurring at sea, 

There is no doubt that the majority of boiler <r could 
be prevented by competent periodical inspection; but it is not 
proposed in this measure to go so far as to render inspection com- 
pulsory. It is thought better to be content—for the present, at all 
events—with a more moderate measure, trusting that the institu- 
tion of a searching investigation in the case of every explosion will 
prove sufficient to arouse steam users to a due sense of their 
responsibility, and thus render further legislation unnecessary. 

t will be seen that this measure does not in any way lessen the 
boiler owners’ responsibliity. 

We trust we may have your support in bringing this measure 


forward, feeling sure you agree with us in the importance o 
arresting, as far as possible, the present sacrifice of human life 
from steam boiler explosions, HucH Mason, 

Tuos. Burt, 

HENRY 


Henry BROADHURST, 


NavAL ENGINEER APPOINTMENTS. — The following appoint- 
ments have been made at the Admiralty:—John E. Chase, 


engineer, to the Nankin, additional, for the Cockchafer ; Thomas 
Osborne, engineer, to the Victoria and Albert, additional, for the 
Elfin; J. M. C. Bennett, engineer, to the Victoria and Albert, 


vice Osborne; W. H. Moon, engineer, to the Tweed; and C, 
p, engineer, to the Esk, 
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RAILWAY MATTERS. 


AmonG the signs of returning business prosperity in Switzerland 
may be noted the fact that the receipts of the railways for the 
past year exceed those of 1879 by 2,000,000f. 


A SMALL electric railway which was temporarily laid at the Cal- 
cutta Zoological Gardens for exhibition purposes, was extensively 
used, and regret is expressed at its removal. 


Mvcu objection is made to the proposed railway to Wimbledon 
Common, but as the railway goes under and not through the 
common, the objection as generally urged has no ground, 


THERE are about 2000 miles of railway in Brazil, and 1200 more 
in construction. We do not know how much of this road has been 
paid for, nor can we say how much the original shareholders have 
got out of it. 


ACCORDING to advices from Belgrade, a preliminary agreement as 
to the construction of the Servian railways has been come to 
between the Servian Government and the representatives of the 
Laenderbank, in Vienna. 

THE piercing of another of the tunnels of the St. Gothard 
Railway—that of Wattingen, 1090 metres long,—has just been 
completed, It is anticipated that within a few months all the minor 
tunnels on the lines of access will be finished. 


Ir is stated that from 1852 to June, 1880, there has been 
expended upon public works in South Australia nearly £14,000,000 
sterling, and the expenditure during last year exceeded £1,000,000, 
The railways show an increase in the aggregate both of passengers 
and goods, and yield a net profit of £2 18s, 3d. per cent. towards 
payment of interest. 


WE are informed that out of about 40,000 employés on the 
London and North-Western system who are affected by last 
session’s Liability Bill, somewhere near 37,000 have at once agreed 
to the proposals of the company for mutual insurance, and under 
1000 have declined. There has been no compulsion employed, the 
men having acted under a sense of what is their own interest. 

A TERRIBLE accident recently happened on the Erie Railway, 
when five servants of the post-office and of the railway company were 
literally roasted in the vehicles from which they could not escape, 
and which were fired by the oil lamps after the postal and other 
vehicles left the rails and rolled down a small embankment. If 
the postal vans had been fitted with the compressed gas for light- 
ing, this terrible result of a derailment would not have taken place. 

THe New York and New England Railroad Company, in order 
to attract settlement along its line, announces that it will give free 
tickets for two years to the first occupants of any dwelling here- 
after erected costing 1000 dols., and for three years for a house 
costing 3000 dols., along certain parts of its system. The Colonies 
and India thinks that the idea might be adopted in Canada and 
Australia in the construction of new railways there. 

THE distance between New York and Philadelphia, in a direct 
line, is eighty-one miles, over a comparatively level country. In 
a recent paper before the Franklin Institute, Mr. W. Barnet Le 
Van maintained that an air line road could be constructed between 
the two cities, on which trains could make the distance in one 
hour, and that the enterprise would pay. The line he proposed 
would cross no roads at grade, and would have but two curves of 
10,000ft. radius each. 


Amonest the vehicles that formed the train which left the rails 
on the South-Western Railway between Hampton and Fulwell, on 
the 27th of December last, owing—according to the report of 
Major Marindin—to the spreading of the gauge and weakness of 
the permanent way, there was one carriage, still called first-class, 
which was builtin 1859, This little, low ceilinged, stuffy old thin, 
was placed ina train largely composed of new heavy six-wheeled 
coaches, so that in a collision its fate would probably have been 
complete. 

Ow1nc to the severe weather recently prevailing, the works upon 
the Berlin Electric Line have been much retarded. The carriages 
of the Electric Railway will convey twenty passengers each, and 
the dynamo-electric machine will be placed between the axle-trees 
and the floor of each carriage. The rate of travelling is expected 
to reach about twenty milesan hour. Powerful brakes, combined 
with an arrangement acting on the electrical apparatus, will enable 
the ane to bring the carriage to an almost instantaneous 
standstill. 


COLONEL YOLLAND’Ss report on the collision that occurred on the 
Sth ult., between a gow a train and a goods train, at the Surrey 
canal junction of the South-Eastern Railway, concludes by saying : 
“The collision, in my opinion, resulted partly from the engine- 
driver not having been sufficiently careful in keeping a good look- 
out ahead, but mainly from this passenger train being sent out 
with an insufficient amount of brake power. Three Testes for 
twenty-one vehicles, exclusive of the engine, is altogether 
inadequate.” This is certainly cutting it fine in the matter of 
brakes. The South-Eastern Company understands most fully the 
art of giving its customers the least comfort and the most danger, 
for the highest possible charge. 


AN important change in the working of the Great Eastern main 
lines is, according to the Kast Anglian Daily Times, about to be made. 
The main route between the metropolis and Norwich will be vid 
Ipswich instead of Cambridge, effecting a saving of ten miles in 
distance and about quarter of an hour in time. A new branch from 
Forneett to Wymondham will be opened on March 1st, which will 
bring Central and North Norfolk into quick communication with 
Suffolk and London, and will open up the important market of 
East Dereham to traders of the adjoining county. A service of 
express trains will be run from London to Norwich, stopping at 
Ipswich and Forncett, where the train will divide, a portion going 
on to Norwich, and the remainder to Wymondham, Dereham, 
Fakenham, and Wells. 


SEVERAL electric railways are to be tried on the occasion 
of the forthcoming Electrical Exhibition at Paris. The most 
important will be built by Siemens Brothers, and will form, 
consequently, a prominent part of the British display. At the last 
sitting of the General Council of the Exhibition, M. Georges 
Berger announced that a steam engine of 800-horse power will 
arranged for the working of the electric light, and the number of 
lamps in operation is estimated at 600. A number of these will 
be in the large hall, but a — proportion in the gardens, in the 
annexe, and in a series of saloons fitted up magnificently with 
tapestry-work by the Government. The annere is to be the 
Pavilion de la Ville de Paris, which was one of the wonders of the 
1878 Exhibition, and will be transported to the vicinity of the 
Palais de Champs Elysees. 

THE effect of the late snowstorm upon the Great Western system 
was such that the line was more or less blocked and the traffic 
— in 141 places, principally in the counties of Berks, Oxford, 
Wilts, Dorset, Somerset, and Devon, and to a less extent in 
Gloucester, Monmouth, Brecon, and Cornwall, no stoppage being 
caused north of Oxford or Hereford, or on the main lines west of 
Plymouth or Gloucester. The lengths of the snowdrifts varied from 
20 yards to 7} miles, the total length of the drifts which had to be 
cleared being equal to 111 miles 30 chains and 6 yards. The 

ber of p trains which were snowed up was 51, and of 
goods trains 13; the longest time that elapsed before a train of 
empty carriages was extricated being 3 days and 22 hours. The 
longest time any portion of the railway was blocked and the traffic 
— was 6 days and 3 hours, One man was unfortunately 
killed and one injured while clearing the snow off the line, but no 
accident occurred to any of the passengers, who endured the incon- 
venience, cold, and, to some extent, almost privation, with great 
Great W. ing the week of the cag 

e receipts of the Great Western Company were near! 


NOTES AND MEMORANDA. 


GLASS floorings are now being made in France, the upper surface 
lded in ; 


THE advantages of enpleying telegraph wires of larger sectional 
area than is now usual, formed the subject of a recent paper read 
before the American Electrical Society. The use of large wires, it 
was stated, had simplified the application of the quadruplex system 
of telegraphy. 

SoME one says that the loss of effect which has hitherto attended 
boat propulsion by water jets may be overcome by making the 
surface of the jet large as maton | with its sectional area, as, for 
instance, by using jets from flattened tubes so that the orifice is a 
narrow slot. We need hardly add this some one is mistaken. The 
cape force derived from a jet of water being solely a func- 

ion of the weight and velocity of the water moved in a given 
time. 

A PAPER was read last evening before the Society of Telegraph 
Engineers, on a discovery which has been made by Mr. Alexander 
Adams, of the Post-oftice Telegraph De ment, of the existence 
of electric tides in telegraph circuits. By long continued observa- 
tions he has determined distinct variations of strength in those 
earth currents, which are invariably present on all telegraphic 
wires, following the different diurnal positions of the moon with 
respect to the earth. 


In his recent lecture at Glasgow on gas and electricity as heating 

ents, Dr. Siemens mentioned that in melting steel in pots in the 
old-fashioned way, as still practised largely at Sheffield, 25 tons of 
best Durham coke are consumed per ton of cast steel produced, 
The latent and sensible heat really absorbed in a pound of steel in 
the operation, does not exceed 1800 units, whereas 241b. of coke 
are capable of producing 13,050 x 2°5 = 32,625 units, or 18 times 
the amount actually utilised. 

Last month was felt by everyone to be excessively severe, and it 
was the coldest of three successive cold Januaries. The mean 
temperature was 31°1 deg., that of 1879 being 31°9 deg., and of 
1880, : 33°2 deg. Since the year 1779 there have, however, been six 
Januaries with a lower mean temperature, viz., January 1780, 
mean, 28°6deg.; January 1784, 20°'2deg,; January 1795, 23°9 deg.; 
January 1814, 26°9deg.; January 1830, 30°7 deg.; — 1838, 
289 deg. The mean temperature of the ten days, anuary 
13-22nd, 1881, was, however, as has been pointed out by Mr. G, T. 
Gwilliam, only 22°8 deg., or lower than the mean for any of the 
very cold Januaries above recorded. 

TueE German Government have already laid 8000 miles of under- 
ground telegraph wires, and great extensions are to be made. In 
order to secure perfect insulation and freedom from the ravages of 
insects, the plan adopted in Germany consists in enclosing in seven 
or more separately insulated conductors within a core of moist 
hemp, surrounded by a complete sheath of iron wire, which, again, 
is covered with a layer of hemp yarn impregnated with a protect- 
ing compound, These land cables are wound upon drums at the 
sheathing works and after being subjected to careful electrical 
tests are paid out into trenches three feet deep, and covered up. 
They are of great strength, some of them being about ltin. in 
diameter, and the iron wire covering of considerable thickness. 

AccorDING to the return of births and deaths in London and 19 
other large English towns for the week ending Saturday, Febr 
5th, the rate of mortality last week in 20 of the largest Englisi 
towns averaged 28 per 1000 of their te population, which is 
estimated at more than seven and a-half millions of persons in the 
middle of this year. The rates of mortality in the several towns, 
ranged in order from the lowest, were as follows :—Newcastle- 
ale, 20°3; Leicester, 21°7; Sheffield, 22; Bradford, 23°1; 
Portsmouth, 24°8; Birmingham, 25; London, 27‘1; Nottingham, 
27'3; Hull, 27°3; Salford, 27°4; Plymouth, 28°3; Wolverhampton, 
28°5; Leeds, 28°8; Brighton, 30°1; Sunderland, 30°7; Bristol, 
30°8; Norwich, 30°8; Oldham, 33°6; Liverpool, 36°5; Manchester, 
37°2. The effect of the severely cold weather is thus very con- 
spicuous, Sunshine, 10 per cent. of possible duration. 

TAKING the point of departure of English, French, Norwegian, 
and German vessels, as from the English Channel, and comparing 
the distances by the Panama and Suez routes, or by the capes, we 
find the following interesting figures :— 

Cape Cape of 
Panama. Suez, Horn. Good Hope. 
Miles. Miles. Miles. Miles 


New York to Caleutta.. .. .. 14,750 9,897 18,650 12,500 
Melbourne .. .. 10,260 13,162 12,900° 13,030 
a », Hong Kong .. .. 11,238 11,796 17,680 14,701 
Valparaiso .. .. 4,700 8,720 
» San Francisco .. 5,260 13,610 

Liverpool ,, Caleutta.. .. .. 17,300 7,966 18,600 11,790 
Melbourne .. .. 12,869 11,231 13,097 12,598 
Hong Kong .. .. 14,200 9,865 17,877 13,640 
» Valparaiso .. .. 7,349 8,917 
San Francisco .. 7,709 13,710 


THE production of pig iron in the United States in 1880 was, 
there is every reason to believe, 3,300,000 gross tons; in 1879 it 
was 2,741,853 tons. The importation of pig iron into the States, 
during the year, was about 700,000 tons. These figures give the 
wear. Me consumption of pig iron in 1880 as 4,000,000 gross tons. 

he production of rails of all kinds in the United States in 1880 
was, perhaps, 1,200,000 gross tons ; in 1879 it was 993,993 tons. 
Of the production of 1880 there were 775,000 tons of steel rails and 
425,000 tons of iron rails; in 1879 were produced 610,682 gross 
tons of steel rails and 383,311 tons of iron rails. During 1880 the 
States imported about 275,000 tons of rails of all kinds, which, 
added to the probable production of 1,200,000 tons, gives 1,475,000 
tons as the approximate consumption of the year. In 1880 were 
mined in the Lake Superior district about 1,950,000 tons of iron 
ore ; in 1879 the production was 1,414,182 tons. In 1880 were 
imported about 400,000 tons of iron ore; in 1879 were imported 
284,141 tons. In 1880 track was laid on about 6500 miles of new 
railroad in the United States ; in 1879 the mileage was 4725 miles. 
The production of anthracite coal in the United States in 1880 
was about 23,500,000 tons ; in 1879 it was 26,142,689 tons. 

At the meeting of the Chemical Society on the 3rd inst., a paper 
was read “‘ On the Estimation of Organic Carbon in Air,” by Drs, 
Dupré and Hake. In a previous paper—‘‘Jour. Chem. Soc.,” 
March, 1879—the authors demonstrated the possibility of esti- 
mating gravimetrically minute quantities of carbon by burning in 
a current of oxygen, absorbing the carbonic acid in baryta water, 
converting the carbonate into sulphate, and finally weighing the 
barium sulphate thus obtained, the substance thus formed 
weighing 19°4 times as much as the original carbon. The air to 
be analysed was conducted by glass tubing into the laboratory, and 
there, after filtration through asbestos, divided by a T-piece and 
suitable pinchcocks into two equal currents; one of these was 
sucked through an absorbing apparatus containing baryta water, 
the other passed first through a porcelain tube containing copper 
oxide heated to redness, and then through an absorption re 
The result obtained with the first current obviously gives the 
CO, in the air, that with the second CO, in the air and the 
CO, due to the combustion of any organic carbon. Ten litres of 
the ordinary air round the laboratory, after filtration through 
asbestos, = 0001 to ‘0002 grain of carbon present as organic 
carbon, The quantity of air ones in each experiment varied 
from 44 to 16 litres. Details of the various experiments are given. 
The authors have not yet attempted to estimate the suspended 
organic carbon. The authors criticise the results previously 
obtained by Boussingault, who found in 10 litres 0°0019 grain 
carbon, and by Verser, who obtained in 10 litres 0°00154—more 
than ten times as much as the mean result obtained by the authors 
(0000154). They also refer to the results obtained by Pettenkofi 
in his well-known experiments on the elimination of H and CH, by 
animals, Pettenkofer seems to have assumed that the air in his 
experiments was free from organic carbon, and thus to have laid 
his results, on that subject, open to @ serious fallacy, 


MISCELLANEA. 


Ar present the electric light has been but little used in the 
ighthouses on the French coast, but the director of the lighthouses 
of France has recommended that all the principal lighthouses 
shall be lighted by electricity. 


NoricE is given that a jubilee festival of the Technical Academy 
at Hanover will be held on the 2nd, 3rd, and 4th of June next, 
and all former students are invited to attend, and to send in their 
names if they have not determined to attend, to the chairman of 
the festival committee. 


THE illumination of leads and roadways in mines by electricity 
is, it is proposed, to form the subject of experiment by the Royal 
Commission appointed to inquire into the cause of accidents in 
mines. No more evidence will be taken by the Commission, but 
several series of experiments are to be carried out on the explosive 
nature of coal dust, and on the best form of miner’s lamp. 


At a recent meeting at Melbourne of the Australian Frozen Meat 
Company a report was presented stating that the company was 
resolved to prosecute the undertaking. The arrangements for 
refrigerating were acting admirably, and the shipment was not 
expected to result in loss. It was intended to put up a machine 
five times the power and capable of freezing 2500 sheep. The cost 
of fitting up the Protos been about £5000. 


THE undertakers of the Aire and Calder Navigation have come 
to the unanimous resolution to at once proceed with the construc- 
tion of the new dock. It was also decided that its name should be 
the Aldam Dock, being named after the esteemed chairman of the 
Navigation. Mr. Bartholomew, C.E., intends, the Leeds Mercu 
believes, to commence a. at the opposite end of the doc! 
to Aire-street. The work will be partly ha by contract, and 
partly by the navigation staff. 

Messrs. CHUBB AND Son, lock and safe makers to the Queen 
and to the Bank of England, have just issued a new illustrated 
priced catalogue. It is by far the largest and most complete in the 
trade, and has been compiled by one of the firm. It consists of 
twenty-eight pages, contains nearly 150 illustrations, the prices of 
700 different articles, and no less than 1100 dimensions of locks, 
safes, &c. It is stated that nearly one million of the patent detector 
locks have been made and sold. 


WE understand that the s.s. Cora Maria, fitted with the De Bay 
propeller, has had the gearing for ree the reverse motion of 
the dual propellers refitted, and that she has arrived in the 
Thames from Cardiff. Messrs. Capper, Alexander, and Co., the 
owners of the Cora Maria, have a the supervision of the 
whole of their steamers under Mr. ery’s care, with a view to 
obtaining such reliable reports as will guide them in the possible 
extension of the De Bay system. 


THE Lambeth Water Company is doing good public service in 
enforcing the adoption of the ‘assem’ fittings to permit the 
extension of the constant supply of water. It is notorious that 
the water as drawn from the company’s mains is a good potable 
water, but that it becomes contaminated in the house cisterns, 
The constant supply will remove this surce of polution, and every 
assistance and encouragement ought to be offered to the water 
cempanies to carry out the system. 


A NEw hopper dredger named Ely, built and engined by Messrs, 
W. Simons and Co., was launched on the 29th ult. complete from 
their works at Renfrew. It is the property of the Taff Vale Rail- 
way Company, and has been built under the direction of Mr. 
Riches, their engineer. The vessel is to dredge to 30ft. depth, and 
cut its own flotation in shoals. It carries its own dredgings, and 
also loads side barges, and tows them when required. This firm 
has another dredger in progress to 1400 tons of its own spoil. 
ooh ew Zealand, and will be the largest dredger in 
the wor! 


THE United States Consul-General at Shanghai informs the 
State Department at Washington that the Emperor of China has 
given permission for the construction of a telegraph line from 
Shanghai to Tientsin, a distance of 1200 miles. The route will be 
from Shanghai to Chinkiang, thence along the line of the Grand 
Canal to Tientsin, A short line of about seventy miles will also 
probably be constructed by the Viceroy at Nankin to connect the 
capital of his province with the main one at Chinkiang. The work 
of setting the poles and laying the wire will be early next 
spring. It is estimated that the work will cost 500,000 dols. 


A LECTURE recently delivered by a Parsee milling expert, Mr. 
M, F. Patell, B.A., gives a good deal of information about 
spinning and weaving mills in the Bombay Presidency, India. The 
first mill was started in 1854, and that since then thirty-two in all 
have put in operation 10,000 looms with 1,000,000 spindles, and 
given employment to 30,000 persons. The total pons. invested is 
about £7,000,000. Besides the Bombay mills there are in all India 
eighteen others, with some 340,000 spindles and 1800 looms, 
involving a capital of, say, 6,000,000 dols. The industry employs 
in all India an average of 1000 hands to the mill. The highest 
number of spindles in one mill is 100,000, the lowest 4800; average 
30,000. The average number of looms is 240. 


WritIné on kitchen boiler explosions in the Contract Journal, 
Mr. T. Fletcher suggests, whena good safety valve is not employed, 
another way of preventing an explosion. It is similar to that sug- 
gested in our recent article on the subject. It is to cut a hole in 
the hot water return pipe a little distance above the boiler, this 
hole being from 4in. to lin. in diameter, and to solder over this a 
piece of sheet lead about 1-32nd inch thick just sufficient to safely 
stand the general water pressure, making, in fact, a weak om in 
the system of pipes, which will be the first to give way. This hole 
must be cut in such a position that the pipe is certain to be warmed 
from the fire, and it should be in such a direction that if the burst 
takes place the water will be directed on to the fire. 


THE Société Physico Chemique Russe of the University of St. 
Petersburgh have made arrangements for competitive trials of 
lamps for burning heavy oils. A prize of 750 roubles, or 3000f., 
will be awarded for the | Be lamp, and the lamps for competition 
must be presented before the 1st of January, old style, or 12th 
January, new style, 1882. The lamps must be made capable of 
burning the heavy petroleum oils instead of the light oils as at 
present, its density see from 0°79 to 0°85 at 20 deg. Cent. The 
competition has been instigated by M. V. J. osine, the 
discoverer of a fine mineral oil of an ozocerite character, unin- 
flammable at ordinary temperatures, and clear in colour, roc 
heavy. Further iculars relating to the competition av 
the V. J. Ragosine Company, Leadenhall- 
street, E.C. 


THE paragraphs on current topics in the Architect are usually in 
good taste, but in the last issue of that journal ap @ paragraph 
commenting on the destruction of a part of the Solway Viaduct, 
in a spirit which does the journal little credit. Mr. Brunlees is 
said to “‘calculate the strength of structures in his own way, and not 
to be guided by formulz given in books,” this being put forward in a 
manner which leaves it to be inferred that, im the <Architect’s 
opinion, those who do not follow ‘‘ the book” must go wrong and 
hence the destruction of some of the piers of Solway Viaduct. 
The Architect forgets that the master may make, follow, or dis- 
regard the cut and dry formule ee for the guidance of the 
boy. Very wise after the lesson taught by the results of the past 
exceptionally severe weather, the Architect says the piers should 
be of stronger section. If a stray iceberg floated up the 
Solway and done what the ice has already done, the Architect 
would probably have rushed into print to show that Mr. Brunlees 
had not built a sufficiently strong viaduct, because it would not 
smash icebergs. Tlie Architect knows so little of engineering 
matters or of engineers that it would not fear to t that a 
John Rennie could not have built a structure like on Bridge, 


Fes. 11, 1881. 


THE ENGINEER. 


106 


EIGHT QUARTER TOWER STEAM BREWERY. 


MR. ARTHUR KINDER, C.E., LONDON, ENGINEER AND ARCHITECT. 


(For description see page 99, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents thui letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to hi , and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or 
containing — must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

B. M. A.—Cullen “On the Turbine,” published, we believe, by Spon, will 
answer your pw 

X.— You refer to the engine which Mr. Eames proposed to bring over to this 
country. So far as we know it has not yet arrived, nor have we heard any- 
thing recently concerning the proposal. 

AN APPRENTICE.— We sce, no reason to doubt that you could the 
examination for second engineer, after you had served a year at sea. Your 
practical knowledge would satisfy the examiner. You would have to attend 
pd classes of a professional grinder for about a month before the exami- 

von. 


D. F.—There are no special works used as text books by the Board of Trade. 
Goodeve *‘ On the Steam ine” will give you the theory, and Turnbull's 
“ Guide to the Board of Trade Examnations” ought to supply the rest. 
We have given full information concerning Board of Trade examinations, 
life at sea, &c., in Tuk ENGINEER for Sept. 13th, 20th, and Oct. 25th, 1878. 

JowwEeR.— Whether the pinion will or will not take the rack accuratel 
on the return of the latter depends on the means used for returning it. If 
the rack is sent back at haphazard, no pin or iooth can be used which will 
ppd a risk of jamming being incurred. If, however, the rack is returned 

a cam or some similar device which moves in unison with the pinion, 
en the end tooth of the rack may be made to fall accurately into the space 
in the pinion. 

DravoutsmMan (Batley).—The arrangement shown in your sketch would 
work, but after a time the parts would wear, then they would become loose, 
and the action of the gear would be very unsatisfactory. You will find, too, 
Uf you set out the groove in the cam properly to scale, that it must have 
what are practically two sharp corners, which add to the difficulty of 
making the gear work well. It is possible, however, that if any means of taking 
up slack could be devised, that the gear might be made to please the public. 

L, W. P.— We are aware that for some time past scientific men have regarded 
Joule's equivalent as open to correction, but we have not heard that the 
Jigures arrived at at Hopkins’ College are regarded as demonstrably 
correct. Wereproduce these figures for the information of our readers. 
From 40 deg. to 41 deg. Fah. J. = 783°4 foot-pounds ; from 60 deg. to 61 dey. 
J. =778°6 ; 80deg. to 8ldeg. J. = 775°7 ; 100 deg. to 101 deg. J. = 776°3. 
In this country many engineers now take J. = as 774 foot-pounds instead 


772. 

BB ts the crane post only passes loosely through the four-armed plate, the 
weight will exert no tendency to lift the plate from the foundation, but onl. 
to slide the plate along the ground, consequently the holding down bolts will 
be in shear, not im tension, If the crane pivotted in the plate A the 
case would be different, and the lifting up strain would be to the load in 
the inverse ratio of the distance of the bolt and the point of i 
measured in aorizontal lines, from the centre of the crane post, or, according 
to your sketch, two tons of load would produce ten tons of tension. Bach 
bolt should be strong enough to do the whole work unaided, 

G.—It would be quite practicable to ventilate sewers with an exhaust fan 
as you propose, provided the air entrances were at the ends of the sewers 
furthest removed from the fan. But you will see that if in a sewer a mile 
long there were openings enough in one-half its length to admit all the air 
which the fan can withdraw, then the other half mile of the sewer may 
remain unventilated. It appears to us that if the stack pipes from the 
houses open into the house drains, it would be impossible to provide power 
enough for adequate ventilation by means of a fan. Several attempts have 
been made to ventilate by means of Surnaces, notably at Crossness, b 
results have never been quite satisfactory. 

Lux.— We do not know why a gas flame is luminous, but we do know that 
Professor Balfour Stewart, and many .other able men, hold that the 
luminosity of a coal-gas flame is due to the presence of incandescent particles 
of carbon, while Dr. Frankland, Professor of Chemistry at the School oj 
Mines,denies that there are any suspended carbon particles, and main- 

tains that luminosity is simply a function of thé\density of the gas, and he 

supplies many telling experiments to prove his thesis. It is very generally 

accepted that when a hydrocarbon like coal gas is ignited, the oxygen of the 

air siezes on the hydrogen, leaving the carbon free; each atom of the carbon 

then takes up two atoms of oxygen and burns to carbonic oxide, giving out 

light “x a process. This theory is, as we have said, disputed by Dr. 
la: 
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WESTON’S FRICTION CLUTCH. 
(To the Editor of The Engineer.) A 
81r,—I shall be much obliged to any one who can tell me who are ‘the 
makers of Weston’s friction clutch. It is a series of circular discs. 
Birmingham, February 2nd. MANAGER. 


BOILER COMPOSITION. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers tell me who are the makers of 
Secombe’s boiler composition for the prevention of incrustation, made in 


ks ; also paint invented by Major Crease, and used by the Admiralty? 
London, February 8th. J. M. 


SEWAGE IRRIGATION. 
(To the Editor of The Engineer.) 
81k,—Will some of your numerous readers oblige b the names 
of some towns, in England or Scotland, whose mo ting ig Sh success- 
fully utilised by irrigating land, and if the different schemes have proved 
remunerative ? W. W. 
Inverness, N.B., February 3rd. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. - £0 14s, 6d, 
Yearly (including two double numbers) .. - £1 9s, Od. 

If credit occur, an extra charge a two shillings and sixpence annum will 
be made. ENGINEER is registered far pod 

Cloth Cases for binding THE Encinrer Volume, Price 2s, 6d. each. 

Many Volumes of Tut Encineer can be had price 18s, each. 

Foreign Subscriptions for Thin Pa Copies will, until further notice, 
be received at the rates given below: — Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

free. Subscriptions sent by ee gg be accompanied by 
etter of advice to the Publisher. ick Paper Copies may i had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 

Cape of Good Ho; 


Colum! , Denmark, t, 

nee only), Germany, tar, Italy, Ja: Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New "South ’ Wales, 
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Remittance by Bill in London, —Austria, Buenos Ayres, lon, France, 
d reece, Ionian Islands, Norway, Pekan Bae Russia, 
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ee » £1 16s, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines wds one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch a» more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 


pore, 


payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
** Letters relating to Advertisements and the Publishing Department of the 
wnaper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk Encineer, 163, Strand. 


MEETINGS NEXT WEEK. 

Tue InstiTuTION oF CrviL Feb. 15th, at p.m.: 
Discussion upon Messrs. Colson and Meyer's paper on “‘ The Portsmouth 
Dockyard Extension Works.” 

THE Mereoro.vocicaL Socrery.—Wednesday, Feb. 16th, at 7 p.m.: 
“Relative Humidity,” by Mr. Charles Greaves, M. Inst. C.E., F.G.S8., 
F.M.8. “The Frost of January, 1881, over the British Isles,” by Mr. 
William Marriott, F.M.S8. 

CuemicaL Sociery.—Thursday, Feb. 17th, at 8 p.m.: Ballot for the 
election of Fellows. ‘‘On a New Apparatus for Showing the Dissociation 
of Ammonium Salts,” by Mr. D. Tommasi. ‘‘On the Estimation of 
—_ Carbon and Nitrogen in Water Analysis Simultaneously with the 
Estimation of Nitric Acid,” by Mr. M. W. Williams. 

Society or Arts.—Monday, Feb. 14th, at 8 p.m.: Cantor Lectures, 
“ Watchmaking,” by Mr. Edward Rigg, M.A. Lecture II.: The ordinary 
watch—Degree of accuracy required in it—Systems of manufacture in 
this country and abroad—Description of specimens illustrative of the 
tages of construction—Comparison of the several systems. 
Wednesday, Feb. 16th, at 8 a Ordinary ago “The Participation 

interprise,” by Mr. ley Taylor M.A., late 
Fellow of Trinity College, Oxford. Mr. W. H. Hall will preside. 
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AMERICAN HIGH SPEED LOCOMOTIVES, 

So much has been said lately in the American journals 
which reach this country, about the high speeds now being 
attained on American railroads, that we feel some pleasure 
in being able to illustrate the most recent type of American 
locomotive intended for express service. e published 
last week an elevation of the engine in question, and on 
another page will be found sections of the engine and 
the indicator diagrams referred to in our last impression. 
It will be seen, of course, at a glance that the engine in 
question is in many respects unlike other American engines, 
and we propose to consider here why it is abnormal in 
design. The standard American passenger engine has four 
wheels coupled, outside cylinders, and a four-wheeled bogie 
in front. e have lying before us the last edition of the 
“Baldwin Locomotive Works Illustrated Catalogue,” a 
book of which it is impossible to speak in terms of too 
much praise. This catalogue contains an admirably written 
summary of the history of the locomotive in the United 
States, and eighteen excellent photographs and many 
sectional drawings of the engines made by the firm. These 
engines may be regarded with strict accuracy as typical of 
United States practice. If the managers of the Baldwin 
Locomotive Works do not know what is good for American 
railways no one does. In the catalogue, at page 69, 
we have a photograph and particulars of nger and 
freight locomotives, “ American” type. hese engines 
are wood or bituminous coal burners. They are 
all alike in form, varying in size. The smallest have 
cylinders 13in. diameter, 22in. stroke, and driving wheels 
49in. or 57in. diameter. The largest have cylinders 18in. 
by 24in., and driving wheels 6lin. to 66in. in diameter. 
When the engines are intended for goods work, they have 
the small driving wheels ; when for passenger work, large 


f| wheels, The four-coupled driving wheels are pitched as 


much as 8ft. apart, although the wheels are but 5ft. in 
diameter. The normal American passenger engine has 
cylinders 16in. by 24in., and the weight on each drivin; 
wheel is about 44 tons. These engines are not intend 
to run at more than forty miles an hour at the most, and 
it is evident that they could not attain a higher speed 
with anything worth calling a load. 

Within the last four or five years competition has induced 
railway companies to accelerate the velocity of their trains, 
and American locomotive superintendents find themselves 
suddenly called on to design engines for high speeds. In 
this class of designing, however, they have had no expe- 
rience whatever, and, as a consequence, various queer 
devices are being produced. For example, the Fontaine 
locomotive, in oad the driving wheels are driven a little 
faster than the crank shaft by friction pulleys, carrying 
the weight of theengine. This was illustrated in our patent 
list last week. It is stated that it has been run at sixty 
miles an hour. High speeds in the States have been 
obtained hitherto by loading ordinary engines lightly, and 
letting them go as fast ae can. It was found that in 
this way velocities of as mifth as sixty miles an hour could 
be obtained with American rolling stock on the best roads 
in the United States ; but it also very quickly became evi- 
dent that the ordinary type of engine was not nearly power- 
ful enough to attain a high speed with a proper load,and new 
engines are being designed. But it must be remembered 
that fast time has hardly found its way into the regular 
time-tables of the company, and if we put Mr. Fontaine’s 
remarkable device on one side, the only high-speed engine 
= built in the States is Mr. Wootten’s. This engine is 

uilt of two classes—the one which we illustrate, and 
another constructed by the Baldwin Locomotive Works, 
the principal difference being that in the one class four- 
coupled drivers are used, while in the other there is only 
one pair of drivers, This engine the Baldwin Locomotive 
Works are prepared to make in three sizes ; that is to say, 
with cylinders 16in. X 22in. or 24in.; 17in. x 22in. or 24in.; 
and 18in. x 22in. or 24in., the single pair of driving 
wheels being 5ft. 6in. or 6ft. 6in. indiameter. In the lightest 
engines the load on the driving wheels is 13 tons, and in the 
heaviest 16 tons. By the aid of an auxiliary cylinder 
fixed under the waist of the boiler, the bearing of the 
ualising levers can be changed, so as to throw about 
ag tons more on the driving wheels should they slip. 
» we ask ourselves, did Mr. Wootten give 

up in this engine the four-coupled drivers and _ resort 
to a single pair? The answer sets forth the difficul- 
ties with which the prevailing type of American 
locomotive besets the engineer. As anthracite coal has to be 


burned, it was decided that a grate 7ft. by 8ft. nearly 


must be used, and as the grate must overhang the trail- 
ing wheels these could not well be drivers. Thus Mr. 
ootten was driven from the trailing end of his engine 
by the demands of the fire-box for space ; but at the 
leading end of the engine he was met by an analogous 
difficulty. There the outside cylinders stood in his way, 
and even if they had not done so the bogie would have 
revented the adoption of coupled leading wheels. Per- 
Ses Mr. Wootten was compelled to use single drivers, 
and this we regard as a great defect in the design. In this 
country the use of single driving wheels is becoming more 
and more rare every day. They are only to be found on 
the most level lines and on first-class roads, and the 
wheels are seldom less than 8ft. in diameter. In a climate 
like that of the northern portion of the United States 
engines with single drivers are certain to be in difficulties 
for about half the ‘year, provided the trains are to be of 
any weight. We are quite certain that the Wootten 
engine would be quite incompetent to haul a train of twenty 
English coaches—weighing, say, 250 tons—at fifty miles an 
hour, save in good weather ; but this is a daily performance 
on the London and North-Western Railway. Mr. Wootten, | 
writing to the Baldwin Company on the 17th of May, 
1880, states that the engine in question, which, be it 
remembered, has 18in. by 24in. cylinders, and 6ft. 6in. 
drivers, ran from Philadelphia to Jersey city—89°4 miles— 
in one hour thirty-eight minutes. The best performance 
was, however, arun from Jersey city to Philadelphia in 
one hour forty minutes, with five cars. These we may 
take for argument sake,as weighing 125 tons ; though 25 tons 
is considerably over the normal weight of a loaded pas- 
senger car in the States, although the Pullman pppoe | 
is running drawing-room and cars which wei 
nearly 60 tons. The speed was anything but excessive for 
this load—only 53°7 miles an hour. The performance is 
nothing in any way remarkable, and ought, indeed, to be 
very easily beaten. It would be possible to go to any 
one of a number of railways in England and get a 
dozen locomotives on each, any one of which could make 
a run of 89°5 miles in 100 minutes with more than 125 
tons behind it, assuming, as we do, that the road was 
level and good. It may be safely assumed that there is 
nothing whatever about the Wootten ym engine which 
qualifies it to rank as an improvement on the fast passenger 
locomotives of this country. 
Turning to the engine which we illustrate, we find many 
ints of difference, all in favour of the Reading engine. 
Mir. Wootten has retained in it four driving-wheels, but to 
do this he has been obliged to use driving wheels only 
5ft. 8in. diameter, and to use an excessively shallow fire- 
box, mounted high above the rails. This seems to us 
likely to entail many difficulties in a high- engine. 
Nothing is said concerning the distribution of the loads, but 
it seems to be certain that with a great overhanging weight 
behind, far above the rails, the engine will be unsteady and 
tend to jump. This can be controlled, to some extent, by tight 
coupling to the tender, but concerning the coupling arrange- 
ments we are left very much in the dark. Mr. Wootten 
has departed widely from English practice in the dimen- 
sions of his cylinders, which are 2lin. diameter by 22in. 
stroke. In this country the tendency is to augment the 
length of stroke, and 26in. and 28in. are normal strokes 
now with us. But Mr. Wootten seems to be as much 
afraid of high piston speeds as our engineers were 
in bygone days, and he has used short cranks with 
the intention of preventing his coupling rods from 
breaking. His small driving wheels make over 300 
revolutions per minute at 60 miles an hour. He for- 
ts that the troubles which high-speed engines are 
eir to are caused mainly by rapid changes in the direction 
of motion at each end of the stroke, and not by the velocity 
of the piston. The tractive power of the engine is 144 ]b., 
nearly, per pound of average pressure in the cylinders. 
Assuming the seven cars, which it is reported to have 
hauled at 70 miles an hour, to have weighed 175 
tons, and the engine and tender together 68 tons— 
and they probably weigh more—we have a gross 
total of 243 tons. The road may be regarded as level, 
the inclines compensating one another, and the resist- 
ance at 70 miles an hour would be 35 Ib. per ton. 
We have thus a gross resistance of 8505 lb., and the average 
cylinder pressure must have been 59 lb. on_the square 
inch, so that at least 110 Ib. must have been steadily main- 
tained in the boiler, and the work done by the engine would 
have been over 1300-horse power. No such performance 
has ever been got out of a locomotive. The broad gauge 
Great Western engine “Great Britain” once indicated 
1100-horse power, and this performance has never, so far 
as we are aware, been beaten. It follows, therefore, that 
the seven cars hauled by Mr. Wootten’s engine did not 
weigh, loaded, 25 tons each, or else the resistance was not 
35 Ib. per ton, or else the speed was not so great as it is 
said to have been. Our own view is that we have over- 
estimated the weight of the cars, which in all probability 
did not weigh more than 16 tons each. The stated velo- 
city was, however, maintained for eight miles only, and 
was no doubt mainly due to a falling grade. With a 
full load of fifteen cars, the speed attained was but 
a little over 39 miles an hour. Returning to the per- 
formance of the single-driver engine, we must draw a 
similar deduction, and we have then in the five passenger 
cars a load of but 80 tons, corresponding to a train of 
about eight English coaches ; and when we bear in mind 
that Mr. Stirling’s express engines on the Great Northern 
Railway, with 8ft. single drivers and 18in. by 26in. _ 
ders, have attained a velocity of seventy miles an hour 
with sixteen loaded coaches, and kept it up for miles, it will 
be seen that the performance of the American engines is 
nothing to boast of. The same engines daily run from 
London to Grantham, a distance of 105} miles, in 2 hours 
10 minutes, and the first thirty miles of the run is all 
more or less up hill, the remainder being fairly level. 
The trains usually consist of fourteen coaches. The 
ave speed here is very nearly 48°5 miles an hour ; but 
if a deduction be made for the time lost in climbing the 
inclines of the first portion of the run, it will be seen that 
much of the trip is done at a far higher speed than this. 
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Such a performance compares very favourably with that of 
Mr. Wootten’s engine. 

The performance of any engine, but more especially that 
of a high speed locomotive, must be considered from several 
points of view. We must regard the engine first in the light 
of a vehicle, and investigate its steadiness and stability— 
emg the last importance at excessive velocities. Next we 
iave to consider its performance as an engine, using steam 
economically or otherwise ; and, lastly, we must deal with its 
powers as a steam maker. We do not propose here to say 
anything concerning the Wootten locomotive, either 
regarded as a vehicle or as an engine ; but we cannot con 
clude without expressing the opinion that until American 
engineers give up anthracite they will never attain perfection 
in fast locomotives. There seems to be an insuperable 
difficulty in burning it quickly enough. The consumption of 
coal in English engines is at the rate of 90 Ib. or 100 Ib. 
per square foot of grate per hour with fast trains, and this 
with a single 5in, blast pipe for two 18in. cylinders. This 
gives more than sufficient draught. Mr. Wootten’s engine 
seems to be unable to burn more than half this quantity 
of anthracite in the time. Hence the colossal fire- 
box, which spoils the whole engine. The use of an- 
thracite for the specified .purpose is all very well for 
the moment ; but when American engineers establish ser- 
vices of really fast trains on all their principal lines, they 
will find it pay to give up anthracite in favour of 
The extra cost cannot be much. It may be said that 
American engineers know their own business best. This 
is quite reasonable ; but hitherto their business has not 
been to run comparatively light trains at fast velocities, 
but enormously heavy trains at slow speeds; and we are 
willing to concede that in many respects the American 
goods engine is the best goods engine in the world for the 
conditions under which it is used. American railway men 
if they want to run fast must not be too proud to take a 
lesson from these who have been running fast all their 
lives: and English engineers will tell them, to a man, that 
unless anthracite can be burned in some box of less dimen- 
tions than that used by Mr. Wootten, it had better not 
be burned at all in a fast locomotive. It is generally con- 
ceded that the boilers are the worst things about American 
locomotives ; but without good boilers there can be no 
really express work done on a railway. 


THE ANGAMOS GUN. 

Unper this title is known an 8in. gun supplied by 
Sir William Armstrong and Co. to the Chilians, whic 
was reported to have burst, and which has actually 
terminated its career at all events for the present, 
though not exactly in the manner that was supposed. 
We are in the possession of some information as to the 
gun itself, which we propose to give in connection with 
the main incidents of its short and eventful history. The 
gun, it appears, was originally an experimental one, being, 
we believe, the very first 8in. gun made of the new type— 
of which a figure will be found in Tue EnGIneer of 
June 25th last. As an experimental gun it went through 
a very severe series of trials at Elswick, larger and larger 
charges being adopted, and the chamber considerably 
enlarged as time went on. It differs from subsequent 8in. 
guns of the new type pattern, being rather weaker in 
several respects. The one that chiefly concerns us is the 
fact that its trunnion ring was less firmly attached, and 
that the diameter of the chamber was larger than was the 
case with guns subsequently made. To speak more parti- 
cularly, in all subsequent guns the trunnion hoop was 
more securely attached to the coil beneath, and abutted 
upon a coil in front 17in. long in place of one 10in. long only, 
in the case of the Angamos gun. The gun fired twenty 
experimental rounds at Elswick. It then went to the 
Clilians, who mounted it on board the Angamos, which 
was not a man-of-war proper, but a cattle-boat made to do 
duty for the occasion as a gun-boat. The Angamos was 
then we believe drawn up completely out of the range of the 
Peruvian guns, but well within the power of its own, 
which weiliay earned celebrity by the success with which 
it bombarded the batteries of the town, occasionally sur- 
prising the inhabitants of the distant of Callao, 
including the American consul, it is said, who found a shell 

through his dressing room one morning. On one 
occasion @ body of gunboats and war ships from Callao 
endeavoured to capture the Angamos. That vessel, how- 
ever, succeeded in calling the Chili fleet to her assistance 
in sufficient time to prevent the advance of the enemy, 
except one gunboat which crept round among the neutral 
ships, and so endeavoured to steal upon the Angamos. 
The latter, however, succeeded in bursting a shrapnel so as 
to sweep her opponent’s deck, and drive her off, and 
eventually to i her to the bottom by a well-directed 
common shell when at a long range. From this time the 
Angamos amused herself much as she liked with her gun. 
On December 9th she tried to sink the Peruvian corvette 
Union, firmg twelve rounds of common shell, weighing 
180 Ib., with 90 Ib. of P powder, at 8000 yards range, at 
12} deg. elevation. The accuracy of the fire is said to 
have been so great that the Peruvians stood in groups 
watching the practice at about 300 yards from the corvette. 
On December 10th and llth, the same practice was 
repeated, the mark being in this case the Atahualpa. The 
gun all this time, it may seen, was put tc the most 
severe work. Besiegers are not very considerate to their 
weapons. To achieve some object it is often worth while 
expending cannon. The charge and shot were safficient 
to test the gun fairly. Its condition, however, was 
specially aggravated by being fired on a i 
with t compressive power, which, coupled with 
the high elevation, checked recoil sharply. On the 
last day of its life, after firing five rounds the 
compressor was further tightened and the gun fired. 
The look-out man perceived the shot falling short, 
and turning round to call out this to the officer in 
charge saw that the gun had disappeared, leaving 
its trunnion hoop and trunnions ly ‘on the car- 


carriage. In rear lay the officer and the captain of the 
gun dead and mangled, and in the side of the ship was an 
aperture 8ft. wide, through which the gun had evidently 


driven itself into the sea, where, there is every reason to 
suppose, it now lies at a depth of 24 fathoms in a sound 
condition but minus its trunnion ring, We cannot say the 
exact number of rounds the gun has fired altogether, but 
we have reason to believe that it exceeds 385. In many 
vases 8in. projectiles intended for other guns were 
employed which would enter further into the chamber and 
considerably increase the strain on the piece by diminish- 
ing the space in which the charge was burnt. 

hat conclusions are to bedrawn from the preceding facts? 
That a gun should be destroyed by some means in a siege 
when engaged in very heavy rough work does not in itself 
argue much. In this case, however, we know enough of 
the work to say something about it, though we, if we 
hazard an opinion, are more likely to underrate than over- 
rate the stress to which the gun has been subjected, 
because, as we have said, men on service do not study pre- 
cautions carefully, and are much more ready to commit 
irregularities than to report them. As far, however, as we 
know, the gun would have been expected to bear the strain 
of the discharge of the above-mentioned rounds. Tan- 
gentially it has done so, but it has yielded longitudinally 
by pulling away from the trunnion hoop; we have, there- 
fore, to consider the longitudinal strain that fell upon it. 
Now, there is no question that the enlargement of the 
chamber and the increase of charge after the first trials of 
the pe did not produce an inordinate strain on the 
metal ; the pressure gauges doubtless spoke as to this. It did, 
however, unquestionably increase the recoil in the precise 
measure in which it increased the velocity of the shot. Thisit 
is fair to consider in connection with the history of an altered 
gun. No doubt this fact was to be borne in mind, among 
others, in deciding on the charge that was eventually 
adopted. New type guns, however, whose recoil is very 

t, are much more affected by stopping recoil than 
others. To draw a gun asunder is not quite the same 
thing as to destroy the metal. While then a margin 
should be allowed sufficient to cover the contingencies 
liable to arise from violence done to the gun in this 
way, we must admit that the strain which actually pulled 
the gun through its trunnion is not to be measured by the 
bare fact of the number or magnitude of the charges fired 
or by the weight of shot, but by the combination of these 
together with increased area due to the enlargement 
of the powder chamber and the stoppage of recoil, which 
with powerful modern compressors red to a gun firing at 
high angles may be very great. The gun has yielded, but not 
in a way to raise the question of the merits of steel and iron 
guns, or of breech and muzzle-loaders, but only the details of¢ 

uilding up. As regards breech-loading we learn that no 

trouble has arisen in the Chilian navy on this account. The 
gun in question hada vent ; breech-loaderssubsequently made 
at Elswick have none ; but the vent, although enormously 
eaten away, and the metal forced so far up as to project at 
the outside end, does not appear to have given much 
trouble. A piece of it was knocked out when it finally 
went overboard. We do not know how far the Chilians 
will endorse the view that they undertook a certain 
amount of risk in the treatment to which they subjected 
a gun which was performing more severe work than it 
was originally designed for, but we shall see whether 
they order others, as may be expected if satistied as to the 
matter. 

We come now to the question of construction, about 
which the Gun Factories and Elswick are at variance, 
namely, the attachment of the trunnion hoop. We 
have repeatedly shown this difference, which has 
been specially dwelt on by Mr. Fraser, in woodcuts 
showing sections of Elswick and Royal Gun Factories | 
guns. Colonel Maitland, the Superintendent of the 
(san Factories, has strong views on this subject. He 
would, we believe, admit that the friction of the trunnion 


hoop and forward coil might hold the gun quite sufficiently 
against any pull applied without firing. On firing, how- 
ever, he considers, so we have understood, that expansion 
of the bore and outer hoops takes place at each point 
as the shot passes, and when the shot has passed | 
some distance that pressure falls and the steel lining 
and even the coil next it recovers itself more quickly 
than the wrought iron exterior, and the friction is thus 
materially reduced, With long new type guns this he 
holds is specially true, because the action of recoil is 
going on powerfully long after the shot has passed the 
trunnions. Without accepting this explanation it must be 
admitted thatthe Gun Factories can now point totworemark- 
able illustrations to support their judgment and practice. 
What is to be said on the opposite side! Not very much, 
we think. There can be no question, however, that, like 
other things, the consolidation of breech and trunnion 
ring of the Gun Factory system is not obtained without 
some slight sacrifice. ‘The form is nearly cylindrical from 
breech to trunnions, This is certainly in theory not quite 
the best adjustment of thickness of metal to meet the 
tangential strain on the interior. Some sacrifice must, 
therefore, be made, either in tangential strength or in 
increase of weight. In addition to this the adoption of 
the Gun Factory plan would be attended with considerable 
expense in the case of firms working on other systems, 
nstance after instance, however, is teaching us that we 
must recognise the fact, that the longitudinal strain on a 
gun is becoming more and more serious. Increase of 
velocity and recoil, with the necessity of checking it, and 
increase of length, indirectly in other ways besides the 
development of wave action of powder, all seem to tend in 
this direction. It is hardly likely, excellent as it is, the 
Gun Factory system will be adopted as the only remedy by 
private manufacturers, Just as the Gun Factories would 
resent the idea that guns must be made on the Palliser 
system, with coils equally thick from muzzle to breech, to 
enable them to resist double loading,so private manufacturers 
would object to the conclusion that they could not provide 
against longitudinal weakness without adopting the consoli- 
dated breechend. Double loadingis, we admit, an outrageous 
contingenc pa ran against, although we know of a case 
where double loading actually took place in our service, 
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tion, however, that casualties showing the necessity for 
consideration do not force any special solution of a question 
onus, The case, at all events from a manufacturing point 
of view, is not a serious question, and as a matter of credit, 
we fancy that the Chilians are more likely to praise a gun 
whose performances as to range and accuracy were in their 
experience unique, than to lay too much stress on its 
yielding under the aggravated treatment to which they 
subjected it. 


THE VALUE OF A VACUUM, 


A FEw months ago, when describing the performance of 
a compound portable engine constructed by Messrs, Richard 
Garrett and Sons, of Leiston, we had occasion to state our 
belief that if the engine in question had been fitted with a 
condenser its economy would not have been increased. 
To this statement some exception has been taken ; and it is 
not easy to induce engineers to accept as true the assertion 
that a condenser can do harm. evertheless we have 
excellent reasons for adhering to what we have said, and 
poets | that under certain conditions it is more 
economical to exhaust steam directly into the atmosphere 
than it is to condense it. This is a truth which is only 
just beginning to dawn on the minds of engineers, who are 
as reluctant to receive it as they were to accept the dictum 
that nothing is to be got by expanding steam more than 
about eight times, and that under most conditions a six- 
fold expansion is as good as any other. Within the last 
few days a case has come to our knowledge in which a 
large compound engine was fitted with sonia. Owing 
to a difficulty in getting water, this engine was worked 
for some months non-condensing, the consumption of fuel 
being about 3°75 lb. of coal per horse per hour. When 
water was at last obtained the condenser was started, the 
load on the engine remaining unaltered, and the result 
was that the consumption of fuel went up to 5°25 lb. per 
horse per hour, instead of falling. We have no reason to 
doubt that in a very large number of cases condensers are 
adding little or nothing to the economical efficiency of the 
engines to which they are fitted. If they pay the interest 
on their first cost, that is about all. We propose here to 
consider what is the maximum value of a condenser, and 
to point out the conditions which render its use injurious 
rather than the reverse. 

It is evident that no matter what the conditions under 
which steam is used in an engine, the work done by con- 
densation cannot exceed in value that which would be 
performed by the atmosphere if it were admitted to the 
cylinder. Let us suppose, for example, that we gradually 
admit 1 lb. of steam of atmospheric pressure under a 
piston. It will finally occupy a volume of 26°36 cubic 
feet and will during its admission exert a pressure of 
2116°8 lb. per square foot. Let the — have an area of 
1 square foot, then 1 1b. of steam will raise it 26°36ft. high. 
If now the steam be all condensed, and neglecting 
the space occupied by the water, the air pressing 
on the piston will force it down, and the work done will be 
26°36 x 2116°8=55,799 foot-pounds. If we employed 
steam of higher pressure than what would just balance the 
atmosphere, then we should have to apply an additional load 
to the piston. But inasmuch as the condenser can only 
operate by relieving the piston of the opposition which would 
be offered to it by the air, and the air represents what for 
practical purposes may be regarded as a constant load, we 
cannot deal with the question before us on any other 
basis than that which we have taken. Higher pres- 
sures we may have, but an extra load we cannot 
have; consequently the maximum possible value of 
a condenser is 55,799 foot-pounds per pound of steam 
condensed in it, and care must be taken not to confound 
this quantity with that of the steam admitted to the 
cylinder, which is always in excess of that which enters 
the condenser, the difference being reduced to water in the 
cylinder. In practice the value of a vacuum will be less 
oe 55,799 foot-pounds, by the back pressure in the 
exhaust pipe, which is seldom less than 2 lb. The 
value of each pound of steam condensed with this 
deduction is 18288 x 2636 = 48,207°168 foot-pounds. 
Neglecting fractions, for each pound of steam blown 
into the atmosphere, therefore, in a non-condensing en- 

ine, we lose 48,207 foot-pounds or 623 heat units. 

t usturn now to a pound of steam at, say, 100 lb. 
absolute pressure admitted into the cylinder of a good 
engine, and worked expansively to the best advan- 
tage. This pound of steam will develope 150,000 foot- 
pounds of work, and will utilise as much as 195 units, 
For every pound of steam of the stated pressure con- 
densed in the cylinder at the beginning of the stroke we 
lose then 150,000 foot-pounds of work. Now, wv 
speaking, 150,000 bears to 48,207 the proportion of three 
to one, consequently our readers will perceive, if they have 
followed us so far, that the condensation of 11b. of 
steam in the cylinder will more than neutralise all that 
can be gained by the condensation of 3 1b. of steam in the 
condenser. To put this in a slightly different form, let it 
be supposed that an engine working without a condenser 
had no cylinder liquefaction, but that when working with a 
condenser, 1 1b, of steam was condensed in the cylinder 
for every 3b. condensed in the legitimate place—the con- 
denser ; then would the use of a condenser make that 
engine less economical than it was before ; for the loss by 
cylinder condensation would be 150,000 foot-pounds, while 
the gain due to the vacuum would be but 48,207 x 3 
= 144,621 1b. It may be urged that steam cannot give out 
150,000 foot-pounds of work without a condenser under 

ractical workih conditions. This we are willing to admit. 
Irhis does not t our ment in any way. In a con- 
densitig engine each fodnh of steam condensed in the 
cylinder represents a loss which will more than balance 
what can be gained by the condensation of three times as 
much steam to produce a vacuum. The work wd a 
pound of steam in a non-condensing engine may be taken 
as 150,000 — 48,207 = 101,793 Ib., and each pound: of 
steam condensed in the cylinder will represent an equivalent 
loss, Wecan now to consider the conditions under 
which a condenser will do more harm than good more 
closely, Let us assume that we have two engines, 
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one condensing, the other non-condensing, and each 
working under such conditions that in the condens- 
ing engine each pound of steam shall do 150,000 foot- 
pounds of work, while in the non-condensing engine each 
pound of steam shall do 101,000 foot-pounds of work—then 
the first engine will require per horse-power per hour 13'141b. 
of steam, and the non-condensing engine will require 19°6 1b. 
of steam ; that is to say, the condensing engine will use about 
two-thirds as much steam as the non-condensing engine. 
But it is well known thai in practice both engines would 
use much more steam than the quantity given above, The 
difference between the theoretical and the actual quantity 
is mainly disposed of by condensation in the cylinder. 
Let us now suppose that the condensation in the cylinder 
of the condensing engine is three times as great as it is in 
that of the non-condensing engine, and see what will 
follow. It isa very good engine which gets on with 20 Ib, 
of steam per horse per hour ; subtracting 13°14 lb. from 
this, we have 6°86 Ib. per horse-power per hour liquefied 
in the cylinder. If one-third of this is, say, 225 lb. is 
liquefied in the non-condensing engine, then we have for 
the condensing engine a consumption of 20 Ib, of steam per 
horse-power per hour, and for the non-condensing engine a 
consumption of 19°6 +2°25=21°85 Ib., and the gain due to 
the —— of the condenser is thus under 2 Ib. of steam 
per horse per hour, or say, 0°2 lb. of coal, which would hardly 
pay for the extra cost of the condenser and its appurten- 
ances, 

To make the comparison quite fair, we shall put it in 
yet another point of view. We have seen that every 
pound of steam in a non-condensing engine will do 101,000 
foot-pounds of work, while the condensation of a pound of 
steam will do 48,000 foot-pounds, in round numbers. Now 
by adding a condenser to a non-condensing engine, we appa- 
rently augment its economical efficiency by nearly 48 per cent. 
Let it be supposed, however, that for every 3 lb. of steam 
condensed in the condenser, 1 lb. of steam is condensed in 
the engine which was not so condensed before, and it is 
clear that the whole advantage of the vacuum is swept 
away at one stroke. Each pound of steam so killed repre- 
sents, as we have shown, 150,000 foot-pounds, while each 
pound of steam employed to make a vacuum represents but 
48,000 foot-pounds, It only remains to be considered 
whether, under any circumstances, condensing engines 
do or do not condense in their cylinders more than 
one-third of all the steam passing through them. 
Of this we have no manner of a A condensing 
engine which we tested not long since, when working up 
to about 200-horse power, was expanding 95 lb. steam— 
absolute—tifteen times, and using 261b. of steam per 
horse power per hour, The cylinder was well jacketted ; 
the piston and valves quite tight. By the indicator this 
engine would not have required more than 131b. of steam 
per horse per hour. Ito all appearance the steam 
delivered from the boiler was quite dry and free from 
priming ; but assuming that as much as 2]b. of water in 
26 lb. passed over as insensible priming, and allowing for 
the influence of clearance, we have still the fact that much 
more than one-third of all the steam which entered the 
engine was condensed in the cylinder. If by taking away 
the condenser this loss could have been reduced, the 
immediate result would have been that every pound of 
steam saved from cylinder condensation would have done 
as much 1as3lb.makingavacuum. The total quantity 
condensed in the cylinder was, say, 11]b. per horse per 
hour, This represents as much work as could be got by 
the condensation of 331b. of steam, but the whole 
gain to be had from the condenser was that due 
to the condensation of 131]b. of steam,; and if this 
entailed the destruction in the cylinder of 41b. of steam 
then the condenser did more harm than good. With or 
without it the consumption of steam would still have been 
about 26 lb. per horse per hour, while if the extra conden- 
sation due to the presence of the condenser had reached 
5b. per horse per hour, the engine would have been more 
economical if worked non-condensing. 

We venture to think that it is hardly necessary to 
explain here at any length that the destruction of steam in 
a condensing engine must be greater than it is in a non- 
condensing engine. We have repeatedly explained the 
nature of the frigorific influence exerted by the condenser. 
We may cite here, however, a very simple and pretty 
experiment which will illustrate it. If one of the bulbs of 
the glass toy known as a cryophorus be immersed in a 
mixture of snow and salt, the water in the other bulb will 
begin to boil violently as soon as it is relieved from pres- 
sure by the condensation of vapour in the first bulb. It 
will thus part rapidly with its latent heat, and will 
freeze. In the same way vapour rapidly conducts 
heat to the condenser, chilling the inside of the cylinder 
and passages, In order that a condenser may be used with 
advantage, care must be taken that it shall not cause exces- 
sive cylinder condensation, and this is best done by using 
means to keep the cylinder quite dry inside ; drain cocks 
should always be fitted at the lowest point, and whenever 
it is possible the steam ought to be moderately superheated. 
When, on the contrary, a cylinder is unjacketted, and, per- 
haps, unlagged ; is badly drained, and so large that high mea- 
sures of expansion must be employed to prevent it from run- 
ning away with its load, then will the condenser be productive 
of positive waste of fuel. In other and more favourable 
cases it will do neither good nor harm. In all cases its 
value falls far below that theoretically appertaining to it. 


AMERICAN FIELD IMPLEMENTS IN SOUTH RUSSIA, 


Axsout four years ago paragraphs were frequent and met one’s 
eye in papers from all parts of the world, describing how Brother 
Jonathan was going to drive John Bull or his agricultural imple- 
ment makers clean out of the South Russian field in a prover- 
bially short space of time. American ploughs about that time 
were going to do most of this mischief, and it does seem that a 
few of these ploughs were really tried. This fact, taken with 
the supposed first low cost of the implement, afforded quite a 
sufficient text, for American manufacturers and the almost innu- 
ong boasting articles p ut new outlets for 
American industries, ian con acturers, however, have as 


yet found no reason even to consider American competition in 
South Russia in anything save reaping machines. It is 
about four years ago that an agriculturist, who had been sent 
out by the Odessa Ouprava, returned from an American tour of 
two or three months, so thoroughly primed by our sharp 
friends across the water, as to be under the belief that he had 
learned all the best modes of land tillage, and could put the 
Russians into the right way of doing things. He, therefore, 
with the assistance of American manufacturers, got over to 
Odessa a number of wonderful American ploughs amongst other 
things. Some of the ploughs were sold, and the agent for the 
Ouprava arranged for a display of the capabilities of these 
ploughs before a large number of estate or farm proprietors not a 
great distance from Odessa. The day for the exhibition of their 
ploughs came, when, to the surprise of the agent, the English 
ploughs especially designed for Russian use, and customarily sent 
out by one of the oldest plough-making firms in England, were 
also on the ground. The agent, however, with the usual con- 
fidence, set to work with horses to show how the American 
“Eagle plough could lickallcreation ;” he performed somestraight, 
or rather some across field ploughing, and attempted to plough 
round at the headlands, Most of the Russian estate proprietors 
seemed to hold but avery poor idea of the character of the 
work performed or of the implements, while others 
denounced both in almost every particular. After this 
exhibition the gentlemen present were asked by the representa- 
tive of the English firm just to look at the work which they 
would do with their Anglo-Russian ploughs. Two pairs of oxen, 
which are most usually used for this work in South Russia, were 
accordingly harnessed to one of these ploughs, and some fine 
deep straight ploughing was immediately commenced. The 
Russian proprietors seemed hardly to know how far to go in 
ridiculing the American implement. After doing their usually 
fine heavy work, the Englishman put a steel share of the neces- 
sary form on to one of the ploughs, and it was then set into a 
piece of unreclaimed gorse land. This sortof work was rather new 
to the agent who had hoped so much from the American 
implements, and, although it is a great boast with the 
Americans that their “steel” ploughs will cut up roots, 
he did not have enough oxen put on to his plough to 
attempt to turn so rooty a Another display in 
which only the American implement was to be tested had been 
arranged, but the English firm again heard of the matter and 
were again present. Similar exhibitions of the powers,of the 
two sorts of ploughs were gone through with the same results as 
before. Russian farmers from these and the accounts of some 
other such displays gradually began to learn the truth about 
the American ploughs. For some months they had had it 
dinned into their ears that the cheapness and superiority of these 
American ploughs were going to drive every other sort out of 
the market. The reporters for the ordinary newspapers had 
spoken in glowing terms of them when they had attended one- 
maker plough exhibitions, but they found themselves obliged to 
speak very differently when they saw the ploughs in competi- 
tion. Little or nothing is now heard there of the American 
implements and machinery which were to cut everything else out 
of the field, and the steam engines which were to be sold at half 
the English price never found a customer, for the Russians found 
that the English engines were about double the size if double the 
price. South Russia has thus proved a mare’s nest to the 
American plough maker, but as it is not to be supposed that all 
Americans will refrain from reporting the sale of a big ship when 
they have got the order for a few copper nails for one, it may be 
as well to remember that accounts of the extension in certain 
directions uf some classes of American industrial commerce are 
often, though untruthfully, published simply with a view to 
obtaining trade in the country referred to. 


CHEAP PATENTS. 


A SOMEWHAT instructive comment upon the cry for cheap 
patents comes from the country blessed with both these and a | 
corps of examiners. Even the heavy fees charged in England 
for patent protection are not always sufficient to cause sanguine | 
inventors to ponder their invention long enough to find that 
they are defying some mechanical or other equally rigid law, and 
hence the numerous useless patents for inventions of the 
perpetual motion and similar classes. These men will not cool 
down or allow themselves to learn the truth until they have been 
allowed to pay a considerable sum to the Patent-office, so that 
they may publish their enthusiasm and publicly learn their folly. 
In order that such men may be protected against themselves,and 
that they may run their heads against walls at less expense, a 
body of expert examiners and patents at a cheaper rate are 
demanded. Patent fees as low as those charged in America 
would probably do more to prove the accuracy of Carlyle’s well- 
known remark as to the proportion of fools in a large population, 
than any other change that could be made. In illustration of 
the working of cheap patents and boards of examiners in America, 
the land of perfection for poor inventors, a correspondent sends a 
letter to the American Machinist, which we cannot refrain from 
quoting. He says :—“ Some time ago you illustrated an ingeni- 
ous English patent for increasing the pressure upon a piston by 
corrugating it, and thereby getting an increased area for pressure. 
This is outdone, for real inventive power by the patent issued 
by our own office in 1872 for a water motor. The inventor 
says: ‘My invention consists in the arrangement of the 
piston rods for filling up the space in the cylinder, to 
economise water, so as to economise the water space and 
retain the same area on the piston for pressure.’ This is 
a good illustration of the thorough examinations made by 
the corps of expert examiners at the Patent-office. It also illus- 
trates the personal interest taken in the welfare of his client by 
the average patent lawyer. This patent was put through by a 
law firm that runs a scientific newspaper attachment to its 

tent business, and it is safe to say that they realised on the 
idea, if the inventor did not. I am going to patent the idea of 
making the piston-rods as large as the piston, and economise all 
the water. My patent will be for sale entire, and I should not 
demand any royalty on the machine sold. We are a great and 
inventive people, and—the patent lawyers—make a boast that 
there are 200,000 patents in foree—mostly like this one—and the 
crying need of the nation is cheaper patent fees—more patent 
lawyers—and more patents.” The drawing accompanying the 
specification shows the piston-rods at both ends of the piston 
nearly as large as the cylinder, except close to the piston 
itself, and here the piston-rods are turned down for a short 
distance, so that nearly the whole possible area of the piston is 
exposed to the water, the inventor imagining that the water 
could not press upon the inclined area of the turned-down rods. 
It is perhaps easy to understand the value of searches and 
examinations made by thoroughly qualified men, but the impos- 
sibility of obtaining, except at enormous cost, the large number 
of examiners which would be necessary to protect inventors 


against themselves and to save them the trouble of satisfying 
hang | themselves of the novelty or usefulness of their invention, pre- 
cludes the ides of making a seeious application for the establish 


ment of such @ body, especially if patent fees are to be largely 


reduced. On the other hand, the absurdity of employing youths 
and others whose only training is that necessary for passing a 
civil service examination, is sufficiently obvious from the working 
of the system in the United States. 
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F, A. Brockhaus. 1881. 

Tus little volume is, as above indicated, one of a series of 

scientific reading books in the English e for 

German students. The book consists of a selection of 

chapters from the works of well-known English authors, 

and from Tue Eneinerr and other journals. The chapters 
deal with steam engine and other branches of mechanical 
engineering, the strength of materials, principles of 
mechanism, tools, &c. good selection of articles on such 
subjects suitable for reading lessons and free from formule 
is not very easily made, but Dr. Wershoven has not failed 
in this respect. The works of Rankine provide a very con- 
siderable part of the readings on the strength of materials, 
principles of mechanism, water-power engines and wheels, 
and work ; and — there is an absence of any of that 
sort of reading which the student may find it afterwards 


necessary to forget. 


Materials and Construction: A Theoretical and Practical Treatise 
on Strains, Designing, and Erection of Works of Construction. 
By Francis Camprn, C.E. Weale’s Series. London: Lock- 
wood and Co, 1880, 

THERE are very few practical engineers who do not owe a 
good deal to one or more of the many excellent rudimentary 
and elementary treatises in Weale’s series of little volumes. 
Few books are better known at sight than the green or 
red-covered Weale. Mr. Campin’s addition to the series 
seems to be quite a new one, and it is one which adds 
to the y high value of the series as far as 
its parts deal with the same or allied subjects. The 
title given to Mr. Campin’s book is rather comprehensive, 
and is, perhaps, liable to give a wrong impression to those 
who read it. It is quite clear, for instance, that a theo- 
retical and practical treatise on designing and erection 
could not be comprised within the compass of one of 
Weale’s series. It must, therefore, be remarked that the 
book is a theoretical and practical treatise on its 
subjects as far as it goes, but that the subjects 
are treated elementarily, and not comprehensively. 
Mr. Campin has, however, made a most useful 
selection of points or questions to be chiefly dwelt 
upon, these being so selected as to form keys to 
many other problems of a similar order. Though concisely 
treated, the properties of materials and their behaviour 
under strain are clearly stated ; and the theoretical examina- 
tions of the strains in bridge, girder, and roof structures 
are exceedingly neatly explained, the formule being of a 
simple order, without any sacrifice of accuracy. The 
author seems to have acquired a good idea of the 
points at which the student and practical man often 
stumble, and in order that there should be no misunder- 
standing of the thevretical explanations, he has worked 
out in figures numerous applications of the formule to 
practical work. He has given a tangible application of 
them in all the different parts of the book, relating to 
strains and strength of structures and their parts, including 
girders, arches, piers and abutments, revetment walls 
and roofs, These worked examples are of the greatest 
value, not only as affording additional explanation of what 
precedes, but they give the practical student the means of 
satisfying himself of the correctness of his learning, and 
confidence in his application of it. 
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TENDERS. 
KIDDERMINSTER TOWN COUNCIL.—CORPORATION 
SEWAGE FARM. 


E. PRITCHARD, engineer, 27, Great George-street, Westminster, 
§.W., and 37, Waterloo-street, Birmingham. Quantities by E. J. 


Purnell, Coventry. 

Name. Address, Tender. 

Kellett and Bentley, Ealing .. .. 6500 0 0 .. 5969 0 0 
Davison, .. .. 5797 0 0 .. 5303 0 0 
Birmingham 0 4960 0 D 
Mackay, J., Swansea... 4720 0 0 4997 0 0 
Vale, T., Kidderminster... $00 0 0 
My Lendon.. 3078 0 .. 0 0 
Law, G., Kidderminster—accept Q 2550 0 
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THE SOLWAY VIADUCT. 

Wiruin little more than a year after the Tay Bridge 
disaster, we have to report the failure of the Solway | 
Viaduct, near Annan, forming the most important - 
of the Solway Junction Railway, and until this week, a | 
connecting link between England and Scotland. On | 
Sunday and the two following days a large portion of | 
the Viaduct was swept away, as y reported in our | 
columns, by the sh of ice, which, since the thaw set | 
in, have been drifting down the channel. In former 
years the thaw has been accompanied by high winds, 

reaking up the ice and saving the Viaduct ; but this | 
season no wind has arisen, and the packs have been 
carried down in unbroken masses, hurling themselves 
against the piers, carrying everything before them. The 
accident has been unattended by any loss of life, owing to 
the vigilance of the railway authorities, who had watch- 
men stationed, who gave timely warning. 


The structure is very similar to the Tay Bridge in con- | hand rail—looking south—the fishing of which had | 4) 
struction and size. Perhaps a better description cannot be | remained intact, leaving it hanging in an almost perfect ' 


irons, connected by lattice bars 2hin. by gin. The inside | 
girders are of similar scautling, with the addition of a 
late flange 10in. by gin.—doubled at the centre—and 
ttice bars of increasing section towards the piers. On 
reference to the accompanying sketch it will be seen that 
the girders, though independent in themselves, have been 
made cy mori continuous by a system of sliding covers, 
vertical bolting, and in their connections at the column 
heads provision has been made for expansion by leaving a 
space of an inch between the pve ma Half of this 
only is, however, available for that purpose, the 
cross-bracing intervening. On looking over the end of the 
a, at the watchhouse where the first gap occurs, we 
ound the falling ironwork had been torn away from the 
bolts, from which portions of the angle irons were hanging ; 
the column heads, forming the girder seats, had also been 
broken by the leverage of the girders in their fall. In the 
distance he had seen a line stretching across the “Scotch 
Gap,” this, on closer inspection, he found to be the right 


In this class of iron all the mills are busy. The chief extra demand 
has come frem Lancashire, and it is traceable to the temporary 
closing of some of the mills there for want of coal. Some good 
tube strip orders are under execution, but more work of this class 
is needed, and orders might be placed at very low figures. 

Nail sheets were easy to buy, and specifications were sought by 
some makers of tank and galvanising sheets; though the orders 
distributed this week have embraced Be to hand by the last mail 
from Australia. 

The latest news from the antipodean markets gave the prices of 
galvanised sheets of 26 w.g. at from £21 5s, up to £22 10s., accord- 

to brand. The prices were a trifle stronger upon the month, 
and the stocks are less heavy. Galvanisers of repute this afternoon 
pane their former price of £15 for 24 w.g. corrugated sheets 
elivered in London, and £17 for 26 w.g. And they were materially 
assisted in maintaining these prices in that certain black sheet 
ers demanded an os of 5s, per ton on the week, making 
“singles” £8 per ton. 

The home orders include a revived demand in one or two quarters 
for high-class boiler plates. Common plates and angles sell a little 
better, and at a trifle better price. Minimum quality plates were 
quoted up this afternoon to 5s., making them £8 5s, Cable bars 
and anchor iron are looking up quietly ; but anvil iron moves only 


owly. 
Marked bars were unobtainable at under £8 2s. 6d. to £7 10s. 


found than that of Mr. Brunlees, in his evidence before 
the Select Committee—21st July, 1880, Ques. 942—where 
he describes it as “entirely wrought iron columns and 
lattice girders ; exactly the same construction as the Tay 
Bridge ;” with this exception, however—the columns are 
of cast iron. 

We give herewith a per- 
spective sketch taken about 
half a mile up channel, our 


' artist sitting at the door of 


the fishi station exposed 
to all the fury of wind and 
sleet. The viaduct is about 
a mile and a-quarter in 
length, and about 40ft. in 


THE SOLWAY VIADUCT AS IT APPEARED ON THE 7ru Inst. 


catenary, with its chairs and spikes suspended—a slender 
but unbroken link, bridging the gap where five spans had 
so lately stood. 

Mr. McKerrow, of Messrs. Brunlees and McKerrow, the 
engineers of the viaduct, arrived at the scene of the 
accident on Monday, and inspected the ruins. Arrange- | 


A 


and those prices are securing a trifle more business than of late 
colonial orders showing an improvement. 

Medium merchant iron was in plentiful supply at from £7 to 
£6 10s. for round and squares of the ordinary sizes. 

Best sheet makers reported that they were experiencing a better 
demand at the works. Their order books are filling faster, and as 
a result they are more independent in the matter of prices. They 

uoted £10 for “singles,” £11 10s. 
or doubles, and £14 for trebles. 
Tin- plates were likewise an- 
nounced to be selling rather more 
freely on export account. 
Generally speaking, there was 
this afternoon much reluctance to 
give advanced rates for either 
finished or pig iron; and as pro- 
ducers declared their inability, 
now that fuel has risen, to sell 
at former rates, business was 
largely at a standstill. 
W7. Cold-blast pig iron was slightly 


height; the spans are in 
groups of seventeen of 30ft., 
each group being connected 
by a span of 5ft. The design fl . 


As less in request at £4 5s. up to 
¢ 7s. 6d. Hot-blast all-mine 


was for a double line of rails, 
but only that portion requisite 
for a single line—the right 
hand looking south—has been 
erected, with the exception 
of the shore spans and a 
short portion at the centre of 


the viaduct, on which a “ bot- ;e @ an 
hey,” or watch-house, stands. ie ©} 


° 


The superstructure consists 
of four lattice girders, the 
rails being carried directly over 
the two central girders on 
longitudinal timbers ; thedeck 
is formed of buckle-plates, 
with the convex side upwards ; the girders are supported by 
braced piers of five cast iron columns 12in. in diameter. 
Commencing then from the north abutment, the first or 
“Scotch ” gap is at the end of the doubled portion ; about 
50 yards of the viaduct have been swept away at this 
int. Many of the columns on the standing portion have, 
ieawnn, been shattered, for about 250 yards after the 
first gap the platform is + by the few piers that 
have withstood the shock of crashing ice, the undulating 
girders indicating very clearly where the gaps occur. Next 
comes the largest or “Cumberland” gap, extending to 
between 200 and 300 yards, after which the viaduct 
remains continuous although much damaged, it is under- 
stood, in the substructure, as in the other portions 
described. 

Some idea of the force of the floating ice may be formed 
from the narrative of the fishermen. They said that for 
some days the channel was covered with fields of ice 
acres in extent from 6ft. to 12ft. in thickness, and that it 
would have been almost ible at one time to have 
crossed to Cumberland on the pack. The crashing of the 
ice as it swept along, borne by the current at the rate of 
twelve knots an hour, was heard two or three miles off 
they said, and even half a mile away from the 
viaduct the noise was audible, although the wind was 
blowing in the opposite direction. While we stood on the 
viaduct, near the first gap, huge blocks of ice, fifteen or 
twenty yards square, were hurled against the columns, 
making the whole structure vibrate and tremble again. 

The girders are, as before remarked, of the lattice type ; 
30in., or one-twelfth of the span in depth ; those on the 
outside being formed of two 3in. by 3in. by gin. angle 


A 


PLAN OF COVER PLATE 


DETAIL OF GIRDER. 


ments have been made, we learn, for supporting those 

rtions of the superstructure from which the piers have 
“om swept away. Messrs. Waring Brothers and 
Eckersley, of London, were the contractors of the struc- 
ture ; since its completion the maintenance and repair 
have been in the charge of one of the erectors who was 
engaged in its construction, requisite tools and materials 
being provided in a er on the north embankment. 
Quoting from the Glasgow Herald of the 1st inst.:—“ The 
line, of which the bridge formed a part, was opened in 
1868, and its stoppage will cause considerable inconveni- 
ence to the districts on both sides of the Solway, and 
especially to parties in Cumberland who were accustomed 
to attend the Annan stock markets. The erection of the 
bridge was completed in 1868, and none of the Solway 
storms have hitherto had any effect upon it. It is sup- 
posed that if the present thaw had been accompanied with 
more wind, so as to more effectually break up the ice, the 
disaster would not have occurred. The line of the girders 
is 40ft. above low-water level.” 


IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Prices were irregular to-day—Thursday—in Birmingham, and 
also yesterday in Watratateten. Most strength was seen in 
low-priced rolled iron. Although last week’s advance of 5s. per 


ton in hoops was not upheld, Y ag the makers of common merchant 
bars did not hesitate to ask £6 2s. 6d. up to £6 5s. per ton. Nail 


rods and nail strip were weak, but tip iron was worth more money. 


sought customers at from £3 5s. 
to £3 7s. 6d., the further 2s. 6d. 
being asked as the result of the 
rise in coal. Part-mine iron ranged 
from £2 10s. to £3, according to 
the proportion of mine. Common 
igs were scarcely so strong at 
by 2s. 6d. to £25s. Vendors of 
Cleveland forge iron held by mer- 
chants sought sales at 37s. 9d. 
to 38s. into trucks at makers’ 
furnaces. This was a drop on 
the week of 1s. 6d. perton,. A 
few sales, mainly of foundry iron, 
at from 6d. to 9d. more mon 
were reported. Stocks of Staf- 
fordshire pigs are accumulating 
at the furnaces since some con- 
sumers are refusingto accept deliveries. Four blast furnaces have 
been set on since the year n. The most recent accession is one 
at the Willingsworth plant, Wednesbury. 

Coal is not difficult to buy from several collieries at 6d. under 
the rates which are charged by a few leading firms as the result of 
the advance of 1s. a ton declared last week. Neither to-day nor 
yesterday was there much confidence -that the rise will be long 
maintained. A meeting of the coal-masters in the Bloxwich 
district was held there on Monday, and the price of coal was 
formally advanced 1s. per ton. This advance leaves forge coal, 
mined from the thin seams in the district named, at 7s. 6d. per ton. 

The Cannock and Huntingdon Colliery Company’s pits are 
rapidly being brought into order again. Pit No. 1 has been cleared, 
and sinking of the tubbing begun. About 430ft. of tubbing in 
No. 2 pit has been cleared of water, and the precautions taken 
against arush of water have preserved the bottom quite dry. The 
sinking by the ordi method is to be at once resumed, and the 
first workable seam of coal will probably be reached in a day or 
two, as it is only 5ft. below the bottom of the tubbing. This seam 
is 4ft. _ thick. The next seam is at a depth of 540ft., and is 
8ft. thick. 

Traders hereabouts regard with much interest the views 
upon the state of trade which were expressed on Monday by . 

r. Thomas W. Shaw, the head of one of the largest hardware 
merchant firms in Wolverhampton, in his capacity as chairman of 
the Wolverhampton and Staffordshire Bank. This authority said 
that it could not be denied that throughout the country there had 
been, and still was, a decided change for the better. But un- 
fortunately this district appeared to be about the last to realise the 
improvement. Although the important iron industry did not 
appear to be in so bright a condition early last year, yet he 
believed that it was in a healthier condition now than then, 
There was no speculation appertaining to the present demand, but 
it was of that steady and genuine character which bid fair to con- 
tinue and develope. Whilst the trade of the district had been in 
the depressed state he had sketched, there had still been branches 
whose better condition had gone far to redeem the trade of the 
district from the imputation of being altogether bad, 
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A large amount of activity at present characterises the wrought 
iron tube trade. Colonial, Continental, Indian, and other foreign 
orders of much value for gas and water tubes are under execution 
in the several centres of manufacture. But the business is robbed 
of that satisfaction which the activity should afford by the very 
low prices that prevail. These are largely profitless, and an early 
meeting of the Association is very likely to be held soon in Bir- 
mingham to try and prevent the underselling. Wrought iron 
boiler tubes are in gi demand from Lincoln and other agricul- 
tural machinery centres, but in marine boiler tubes the competition 
of the Glasgow manufacturers is almost overwhelming. 

The Midland Association of Gas Managers, at their annual 
meeting just held in Birmingham, set on foot a scheme which is 
likely to stimulate gas engineers to fresh efforts in scientific study. 
The object of the scheme is ‘‘to raise a fund sufficient for the 
endowment of a gold medal, to be called the Birmingham medal, 
for the encouragement of original’ research in gas manufacture.” 
About £370 is already promised. 

The directors of the South Staffordshire Waterworks Committee, 
in their report to be laid before the proprietors at the half-yearly 
meeting, state that the gross revenue from water rates during the 
half-year ending 31st Dec., 1880, was £24,844, as against £23,007 
in the same period of 1879. After all deductions, the amount 
remaining for Sidon is £9797, and the directors recommend the 
declaration of a dividend for the half-year at the rate of 4 per cent. 
per annum, payable on Ist March next. The sum needed for this 
dividend will be £7609, leaving, to be carried over to the credit of 
the next half-year, £2188, 

In reply to the notice given by the North Staffordshire colliers 
for an advance in wages because of the exceptional demand from 
Lancashire, the North Staffordshire Iron and Coal Masters’ 
Association, at a recent meeting at Hanley, resolved that the 
notice be not accepted, being ag irregular and not being given by 
the workmen themselves to their employers ; but that as soon as 
ever improved prices could be obtained so as to enable wages to be 
— the employers would be ready and willing to grant an 
advance. 

The ‘Institute pit” of the Whitfield Colliery, at Chatterley, 
North Staffordshire, belonging to the Chatterley Coal and Iron 
Company, fired on Monday through the ignition of an accumulation 
of coal dust, and the fire after raging a short time exploded gas 
that was in the pit. The result of the explosion has been the 
death of some twenty-one people, the destruction of machinery 
and plant, the a a | of a train of railway wagons, and the 
throwing out of work of upwards of three hundred miners. The 
accumulation of dust was near the blacksmith’s forge, and either a 
spark thence or the throwing, by a boy, of some burning cotton- 
waste upon the heap, is the conjectured cause of the fire. It was in 
the early morning, and only about forty men were down; when the fire 
became uncontrollable they were drawn up, but a party of twenty 
volunteered to descend and bring up the fifteen horses. Three 
horses had come to bank, and the cage was being lowered with four 
men on—one the manager’s son—when the explosion of gas 
occurred. The cage and its freight were hurled up the shaft and 
into the overhead gearing. No communication has been possible 
with the volunteers in the pit, all of whom it is feared must have 
succumbed. The up-cast shaft has been filled in with rubbish and 
the mine has been flooded. . 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron market here continues very quiet ; most 
of the consumers in the district are still well covered, and are 
under no immediate necessity to buy, whilst the local makers being 
well sold for the present are not pushing sales. Any speculative 
business is also checked by the weaker tone reported from the 
Glasgow and Middlesbrough markets. Makers’ prices are without 
material change, but iron held in second hands is easier, and to 
secure any business of importance some concessions have to be 
made to buyers. 

Lancashire makers of pig iron report very little inquiry during 
the week, but they still hold for late rates, their quotations for 
delivery into the Manchester district remaining at 46s. 6d. for 
No. py) to 47s. 6d. for No. 3 foundry less 24, and three months 
continues the outside limit over which they are willing to extend 
deliveries. The business doing in local brands has been restricted 
to a few very small sales, 

In outside brands the transactions reported are also extremel: 
limited in extent. Middlesbrough iron has been offered at 47s. 4d. 
per ton net cash for g.m.b. delivered equal to Manchester, but 
north-country brands have still no chance in this market. Lincoln- 
shire and Derbyshire irons for delivery into the Manchester district 
are quoted at about late rates, the average prices being 47s. to 
47s. 6d. for forge to 48s. 6d. to 49s. for foundry less 24, with some 
Derbyshire makers quoting nominally higher figures than these, 
Sales, however, are difficult to effect except at something under the 
above quotations. 

Finished iron is in a somewhat better position than the raw 
material. A tolerably steady tone is maintained in the market, 
and manufacturers in view of the probability of higher rates ruling 
for coal are inclined to be firm in their prices, and are unwilling to 
commit themselves very far forward at present rates. For hoo’ 
there is a fairly good demand, and the pressure of work in the 
hands of north country makers has thrown a good many orders for 
shects and plates into the hands of manufacturers in this district. 
For delivery into the Manchester district hoops are to be bought at 
about £6 7s, 6d. to £6 12s. 6d. per ton; sheets, £7 15s. to £8; 
common plates about £7 16s.; and ordinary boiler plates at £8 to 
£8 10s. per ton. For ordinary bars delivered into the Manchester 
district quotations average from £5 17s. 6d. to £6 2s, 6d., and 
transactions have taken place during the week at £6 per ton. 

Machinists and engineers in this district are still only going on 
with the orders they have in hand. The year has not opened well 
so far; the inquiries which were in the market have not yet 
developed in actual orders, and this is causing rather adiscoura; 
view as to the prospects before the trade. The textile trades o' 
the district donot show arevival sufficient to encourage the erection of 
new mills, manufacturers preferring to go on with their present 
equipment, and as a consequence the local demand for machinery 
and engines is very small, Locomotive builders are also chiefly em- 
ployed in finishing work. 

In the coal trade an unsettled feeling has again been produced 
during the week by the renewal of the strike in the Manchester 
district, and the local firms who have had less stocks to work upon 
than when their pits were stopped last month have been compelled 
to decline orders for any specified delivery, and also to withdraw 
their prices, orders being only taken subject to the rates which 
might be ruling when deliveries could be made, whilst in some cases 
circulars have been sent out intimating that under present circum- 
stances they could not undertake to deliver coal to works. Inthe West 
Lancashire districts the stoppage of the pits has also continued, 
with few exceptions, during _ nga, and any actual resumption 
of work has been confined to the Ashton and Oldham districts, 
where the pits have been in full operation, and to the Atherton and 
Tyldesley districts, where about half the men have gone in. During 
the last Sow days there have been strong anticipations of an early 
termination of the strike throughout Lancashire, but apart from 
the districts already mentioned, comparatively few men have as yet 
returned to work. So far as — of round coal are concerned 
these have been plentifully offered from outside districts, and 
prices are rather easier as compared with the exceptional prices 
which have previously been ruling ; but engine classes of fuel are 
still scarce, and for these high prices are still being obtained. 

The seventh annual report which has just been issued by the 
directors of Messrs. Andrew Knowles and Sons, Limited, one of 

est colliery firms in Lancashire, affords a very fair means of 
judging what has been the condition of the coal trade of the dis- 
trict during the past twelve months, The total profits earned by 


the company have been £242, and to meet interest, charges on 
mortgage debentures, overpaid calls, reserve fund, and £2000 
towards formation expenses, it has been necessary to withdraw 
£28,954 from the reserve fund, which is now reduced to £8482. 
The nominal capital of the company is £1,250,000, of which £623,281 
has been paid up, and the debenture bonds t to ,000. 
The directors naturally express regret that there has not been that 
improvement in the coal trade which was anticipated at the com- 
mencement of the year. They add that at no time during the year 
could prices have been advanced materially without the risk of losing 
trade, and to a the colliers going during the summer months 
large quantities of coal have had to be put down into stock. 

I hear that a company which has been projected in Manchester, 
with a capital of £150,000 is being formed for the p’ of working 
Turnbull’s patent pontoon dock system. It is claimed by the 
inventor that his pontoon docks can be constructed at a saving of 
upwards of £17, as compared with the dry docks now in use, 
and the working of the docks, which are constructed of iron, and 
divided into air and water-tight compartments, is described as 
follows:—The dock is submerged by letting water into the 
water compartments at the bottom, but as this does not sink the 
dock to a sufficient depth to take in the ship to be docked, nor put 
the vessel afloat again, water chambers in the upper part of the 
structure are filled, or partly filled, as may be required. As 
soon as the ship is centred over the keel blocks, the water in 
the upper chambers is allowed to escape by the opening of a 
valve, and the dock being thus relieved of weight rapidly rises 
to the ship’s keel. She is then blocked and secured, and the 
water in the lower compartments pone out by centrifugal 
pumps placed in the fore end of the dock, the dock and ship 
rising to the surface, where the ship may remain on the pon- 
toon, or, if so desired, transferred to the slipways on land, for 
which purpose the pontoon serves as a turntable. One of the 
great which the inventor claims is the of 
a steadying cylinder, which gives such an amount of sta wee 
the dock as to remove all anxiety as to its canting or listing, while 
it gives greater strength to the dock and a large gain in lifting 
power, as well as a great saving in the cost of construction. 

Barrow.—The activity at the various iron and steel works 
throughout this district is fully maintained, and from what I can 
see, the year will be one of the most active periods we have ever 
experienced. Not only are a large proportion of the furnaces in 
blast, but the demand for iron is such at present, and is 
likely to be such in the immediate future, that makers 
will be compelled to put in blast all the furnace plant which 
is now standing idle. The delivery of metal is still on a 
very large scale, and the traffic receipts on local railways are 
well maintained, for they show no falling off from last 
year, although it will be remembered that twelve months ago an 
extraordinary demand for iron existed and extraordinary prices 
were ruling. The make of iron this week shows an improvement, 
all round — of Bessemer iron being worth 69s. at makers’ 
works, and Nos. 3 and 4 forge and foundry iron 67s, 6d.; while 
inferior qualities of metal realise about 65s. per ton. There is a 
fair inquiry for all classes of steel, and Bessemer qualities are 
realising full figures, while Siemens’ steel is in larger output and is 
selling at a trifle more money. The output of the latter will soon 
be very considerably augmented by the putting in operation of new 
furnaces and mills on a large scale at Barrow. The shipbuilding 
trade is very busy, and builders and engineers have so many orders 
on hand that they are in many instances refusing new work. The 
trade in finished iron is very steady. Iron ore finds a very good 
market at unchanged The coal trade is to 
the short supplies and the advancing prices brought about by the 
strike in Lancashire. 

The Anchor Line steamer Furnessia left Barrow on her trial trip 
for the Clyde at the close of last week, and made a satisfactory 
voyage. She is the largest vessel ever built in England with the 
exception of the Great Eastern, having a gross tonnage of 
5500 tons, and her dimensions being—length between perpendi- 
culars, 445ft.; breadth of beam, 44ft. 6in.; and depth of hold, 
34ft. 6in. Her engines are of the usual inverted compound type, 
with a nominal power of 450 horses, and 2500 actual horse-power. 
The cylinders are 54in. and 108in. in diameter respectively, and 
the stroke is 5ft. 6in. 

The Whitehaven Shipbuilding Company launched last week a 
steamer named Walney, built for Captain Nelson, her dimensions 
being—length, 130ft.; breadth, 21ft., depth of hold, 9ft.; and 
registered tonnage, 220 tons. 

e price of all classes of coal in Cumberland has been advanced 
10d. per ton, and strenuous efforts are being made to increase the 
output. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A VERY important resolution was at a meeting of coal- 
owners held in Sheffield on Monday. The meeting was very 
largely attended, and was an excellent representation of the pro- 
srietors of the South Yorkshire coalfield. The resolution was as 
ollows :—‘‘ That this meeting regrets that the condition of the coal 
trade does not warrant any advance in wages at present, but with 
a view to placing the question of wages upon a basis that would be 
par, Baga: to the workmen and the masters, a com- 
mittee pce to confer with the representatives of the 
workmen, particularly with reference to the future regulation of 
wages by the adoption of a sliding scale.” Immediately after passing 
this resolution the meeting agreed to invite the secretary of each of 
the miners’ unions, with representatives from the principal 
collieries in the district, to meet the committee and confer with 
them on the subject of the resolution. This joint meeting is to be 
held on Friday at Sheffield. An arrangement on the basis of the 
sliding scale has already been arrived at in the case of Manvers 
Main Colliery; and if the proposition of the masters is agreed to, 
there will be an end of many of the painful disputes which 
periodically occur in the coal trade. I am not very confident, 

owever, that this arrangement will be agreed to. At Aldwarke 
Main and Carr House Collieries, the property of Messrs. John 
Brown and Co., Limited, 1200 colliers areon strike. The chairman 
of the company—Mr. J. D. Ellis—offered the men the chance of 
going back to work on the understanding that if an advance was 
given in the district they should have it on all coals raised on and 
after the date of their return to work. The men declined this 
offer. I know that they have also been offered the sliding scale, 
and likewise to refer the whole matter to arbitration. Both 
proposals have been refused. Under these circumstances there is 
not much hope of a general adoption of a sliding scale, except on 
such terms as would not be agreeable to the employers. Another 
objection in the eyes of agitators is that it will to a large extent 
put an end to agitation, by which they live. 

The table blade grinders are requesting a return to the statement 
of wages agreed upon in 1859, on the ground that trade is now in a 
condition to permit of the advance. The men urge that their 
wages, after all deductions are made, do not average 25s. a week, 
and it is probable that their request may be granted to some 
extent. This important department of the Sheffield trades is 
worked under circumstances which are not very advantageous to 
the grinders. They find their own tools—which cost from £20 to 
£30—and they have to pay for wheel rentas well. ‘‘ Wheel rent” 
is the igs the grinder pays for the place he works in, and the 
power by which he works. The trade—i.e., the union—desire to 
put the work on a different basis. They are anxious that the 
grinder should be paid so much for his labour, without any deduc- 
tions at all. 

The scheme which the directors of Messrs. Brown, Bayley, and 
Dixon, Limited, propose for ing on the works at ‘Attorelitfe is 
now known. They suggest a call of £5 per share—being one-half 
of the uncalled capital—and that directors and joint liquidators 


continue the undertaking for six months, the shareholders at the 
end of that period to be called together and asked to say what 
should definitely be done with the works. Their resolution, of 
course, will be guided by the practical results of the working and 
the prospects in view. I believe the scheme will meet with the 
general approval of the 

bi ge companies have a good time of it recently. The 
British Wagon Company, Limited, has made a it, available 
for dividend, of £2213 16s. 6d., which permits of 7 per cent. The 
Sheffield Wagon Company declare 4 per cent. 

The Bishop of Queensland gave Messrs. Ward and Taree, of 
Sheffield, a good advertisement on Monday. Speaking at Sheffield 
on the claims of his vast ‘‘ diocese,” Bishop Staunton had thou- 
sands upon thousands of visiting cards in Australia in the shape 
of shears, with ‘‘ Ward and Payne, 38-shear, Sheffield,” on them. 
Mr. Ward, the surviving and sole partner, is now in Australia on a 
visit to the Melbourne Exhibition, where he has a “‘ stand” which 
contains the largest and most complete collection of files, edge 
tools, carver’s tools, &c., ever shown anywhere. 

The failure is announced of the Monkwood Colliery Company, 
the proprietor of which is Mr. Henry Walker. The liabilities are 
£33,000. The assets have not yet een ascertained. 

Mr. R. K. Moorhouse, manager of the Andover Gasworks—who 
was for many years connected with the Sheffield Gas Light Com- 
pany-—has been appointed manager of the Guildford Gasworks. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) ; 

THE anticipated heavy increase of stocks has now taken place 
and has been officially d. Fifty th d tons was the 
amount prophesied, and forty-eight thousand is, in round numbers, 
the actual figure. Buyers and sellers are at last realising their 
true position. Sanguine hopes have been obliged to yield to the 
force of statistics, and a fall of 1s. 6d. per ton is the result. On 
Tuesday No. 3 Cleveland pig iron was sold at 38s. 6d. per ton, and 
some cases of even lower sales were reported for prompt delivery. 
Very little business was, however, done, and that little by 
merchants alone. Makers, without exception, held aloof. Besides 
the large increase of January stocks, the comparative insig- 
nificance of the shipments for the week has told upon 
the market. These reached only to 9677 tons for pig, and 
2281 tons for manufactured iron. There has been a 
recurrence of bad weather upon the north-east coast, contributing 
to this result. Several wrecks have taken place, and lifeboats have 
been in frequent requisition. Inland snow has fallen thickly, 
some trains have been blocked, and traffic generally impeded. On 
Monday the shipyards were again laid off, and, indeed, almost all 

tside work suspended, owing to the heavy gale of wind and 
driving snow. At the various sea ports great numbers of vessels, 
especially those of small burden, are lying wind and weather 
bound. Many have been detained for several weeks and are still 
unable to proceed. All this tends to stop industrial activity and 
depress markets. The stock in Connal’s store has increased during 
the week by 1404 tons, and now amounts to a total of 137,615 tons. 

The ironfounding and general engineering trades are far from 
brisk, but makers of shipbuilders’ forgings continue actively em- 
ployed. In finished iron the demand 1s quiet and steady, the 
quotations of last week being closely adhered to. Plates are 
£6 15s.; les and bars, £5 17s. 6d. per ton, free on trucks at 
works. A demand for puddled bars has sprung up, transactions 
having taken place at £4 ton net cash, ora shade under. Old 
rails are slightly weaker than they have been of late, flat-bottomed 
ones being worth from £3 17s. 6d. to £4 per ton c.i.f. Tees, and 
double heads 2s. 6d. per ton more. Very few old rails are, how- 
ever, being used in the Cleveland district, as it is cheaper in the 
present state of the market to buy puddled bars. 

The ironworkers appear quietly to have accepted the 24 per cent. 
reduction which came into operation on the 31st inst. ‘The only 
case where it was resisted was at Tysack’s forge at Monkwear- 
mouth, and there the ironworkers eventually went to work when 
they found their tactics met with neither countenance nor support. 
This is the third alteration which has been made since the accept- 
ance of the sliding scale, and the fourth since the commencement 
of the revival of trade in the autumn of 1879. The net result is 
that wages are now 7}‘per cent. in advance of the rates previously 
current, 

There is a strong demand for coal, partly in sympathy with the 
Lancashire strike, and the consequent dearth in that market, and 
partly on account of the recent cold weather. Steam coal com- 
mands from 8s. to 8s. 6d. per ton ; coke from 10s. 6d. to 12s. 6d., 
according to quality. 

The scarcity of trucks available for the Cleveland iron trade is 
another difficulty which at present is causing much loss and annoy- 
ance. It is one thing to have to put up with troubles, such as 
severe weather, which are beyond control, and another to remain 
calm under those which, like the one in question, might have been 
avoided by greater foresight on the part of the railway authorities. 
Now that the difficulty is pressing heavily upon every department 
of trade, the North-Eastern directors are beginning to recognise it ; 
and it is said they are about to spend £100,000 upon new rolling 
stock. But that sum cannot be spent in that way inaday. The 
resolution so tardily adopted ought to have been arrived at months 
ago, when it was seen that the dormant works were one 
by one being re-started. Who knows but that the 
trade may have departed again by the time the railway company 
are ready to deal with it as it ought to be dealt with? If, as is 
sometimes asserted, the majority of the board are too rurally 
minded, and not sufficiently commercially minded, to appreciate 
the wants of the most railway-paying district in the world, and to 
see it to be their truest policy to anticipate and satisfy those 
wants; if that be so, that rural majority ought at least to act on 
the old rural proverb, that ‘‘One should make hay while the sun 
shines.” Then let them be ready with their trucks, when freighters 
are ready with their goods and minerals, or maybe when the 
trucks are ready there will be nothing to put in them. 

Strikes and rumours of strikes continue to trouble the constructive 
trades. The workmen employed in the various engineering ~ we 
ments of Messrs. Bolckow, Vaughan, and Co.’s works have 
agitating for an advance of 5 percent. On Friday a deputation 
waited upon Mr. Godfrey, the engineer, and formally demanded 
it; but they met with a refusal. ‘Thereupon they held a meeting 
and pote | to put in their notices the fbosten day. At Messrs. 
Richardson and Duck’s shipyard at Stockton, after a long contest 
the platers’ helpers appear to have obtained the 2s. per week 
advance they have been fighting for, and to be at work again. 

It is announced that the Walker-on-Tyne Rolling Mills, formerly 
belonging to Messrs. Bell, Ridley and Bell, are likely to be re 
started. At least an attempt is being made to form a 
company with that object. The premises have for some 
time been in the hands of one of the Newcastle i 
firms, who naturally wish to rid themselves of the burden. 
The blast furnaces, which formed part of the plant, are now 
separated, and are being worked by another firm. The mills are 
not very favourably situated, being on a bank side, and, it is 
believed, without railway access. They would have to obtain most 
of their pig iron from Cleveland by boat, and except in very pros- 
— times might find great difficulty in competing with the 

tter situated Cleveland works. Possibly the new company, if 
floated, may contemplate adapting its works to the manufacture 
of steel, for which there is a certain demand on the Tyne, for 
marine boiler and other purposes. Such a trade would have a 
better chance of permanent success ; but still the future of the 
manufactured steel trade is in a problematical state. 

Ironworkers, especially puddlers and underhands, continue 
scarce at Middlesbrough. There is now ample employment for all 
unskilled labourers who are able bodied and steady, The contrary 
seems to be the case with joiners, mechanics, &c., the demand in 
their case being scarcely equal to the supply. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has been in a 
rather excited state this week owing to the con- 
tinued decline in the prices. It may be admitted 
that bearing operations have been ai work, but 
still the demand has not been at all satisfactory, 
and the prospects are so uncertain that not a few 
holders have been disinclined to run any further 
risk in the face of a falling market. m 5ls. 
upwards the late rise in warrants was, to a great 
extent, purely speculative, and whether the same 
term can be applied to the depression below that 
figure which we are now experiencing will no 
doubt appear presently. Few will deny that 
there is ample reason for a backward market, if 
we do not look beyond the present time. 

Business was dope in the warrant market on 
Friday morning at 51s. 3d. eight days, and 51s. 4d. 
one month; the afternoon quotations being 
dls. 1}d. to 51s. cash, and 51s. to 51s. 2d. one 
month. The market was backward on Monday, 
when business was done in the forenoon at 51s. 1d. 
to 50s. 74d. cash, and 51s. 2d. to 50s. 10d. one 
month. In the afternoon business was done at 
50s. 7d. to 50s. 3d. cash, and from 50s. 9d. to 
50s. 74d. one month. The market was still further 
depressed on Tuesday, when transactions were 
effected at 50s. 3d. cash. The toneof the market 
was steadier on Wednesday, at 50s, 64d. cash. 
To-day — Thursday—the market has been fiat, 
with business from 50s. 5d. cash and 50s. 8d. one 
month, to 50s. cash and 50s. 3d. one month. 

A further reduction has been made in makers’ 
prices, to the extent, since I last wrote, of from 
1s. 6d. to 2s. per ton, the quotations being now 
as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 60s.; No. 3, 52s.;  Coltness, 61s. 
and 62s.; Langloan, 61s. and 52s.; Summerlee, 
60s, and 52s.; Calder, 60s. and 53s.; Carnbroe, 
58s, and 52s.;Clyde, Quarter, Monkland and Govan, 
each 5ls. 6d. to 49s. 6d.; Shotts, 61s. 6d. and 
53s. 6d.; Carron, 52s. 6d.—specially selected, 56s. 
and 5ls. 6d.; Kinneil, 52s. 6d. and 51s.; Glen- 
garnock, 58s. and 53s.; Eglinton, and Dalmelling- 
ton, 52s. and 49s. each. 

The malleable iron, engineering, and steel 
trades continue well employed, and as yet prices 
of manufactured iron are nominally without 
change. 

The wages of the Lanarkshire ironworkers 
have been reduced to the extent of 24 per cent., 
in accordance with the recent arbitration award 
in the North of England. 

Since the snow passed away, the coal trade in 
the West of Scotland has, on the whole, been 
active, and as yet the f.o.b. prices obtained by 
coalmasters during the past year are, as a rule, 
fully conceded. Of course, should open weather 
continue and the disputes in England be settled, 
it is probable that prices might settle down to 
their former level. At some of the collieries 
there is a scarcity of good miners, and the wages 
have been advanced 6d. per day by the Ayrshire 
sale coalmasters ; but the advance has not taken 
effect in Lanarkshire as yet to any extent, and 
not in the other mining counties at all. The 
Scottish miners’ delegates meet in Glasgow on 
Monday, when a better idea of the exact rela- 
tions between employers and workmen will be 
obtained ; but it may be said, in the meantime, 
that the ea. the prices of pig iron renders it 
highly improbable that the ironmasters will agree 
to advance wages just yet. Meetings of the 
colliers have been he!d in various districts, when, 
of course, resolutions were carried in favour of 
the advance, but these sectional mov: ts can 
have but little influence upon the question. 

The liquidators of the Blochairn Iron Company, 
Limited, have issued a final report to the share- 
holders and creditors of that unfortunate con- 
cern, in which they state that the whole of the 
assets are now realised, and that the creditors 
have been paid 15s. 6d. per pound. A committee 
of the creditors have voted £1000 to Mr. James 
Morton, of Greenock, Mr. M. Kennedy, and Mr. 
Fletcher, the liquidators, for their services. The 
works, ground, plant. and stocks, cost the limited 
company about £600,000, and they have been 
sold for £60,000 to the Steel Company of Scot- 
land, who are utilising them for the manufacture 
of steel. Every farthing of the shareholders’ 
money went towards the liquidation of the debts 
that had been incurred upon the concern, and of 
£10 per cent. which they were promised for 
several years, they received nothing. 

The twenty-first general meeting of the G Ww 
Caradon Copper Mining Company was held in 
Glasgow this week. Mr. Archibald Arrol, who 
presided, expressed the regret of the directors 
that the report had been unfavourable. The 
results of the working of the mine had been dis- 
so far, but the directoss had hopes 
t “* experiments to be made would give better 
results. 


WaLES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


CoLLieRY owners of the new era are adopting 
every possible means to avoid disasters. Putting 
aside sentiment, it is known to be a much less 
expensive course. I have heard of one of the 
explosions in = years costing the proprietors 
£30,000, including the loss in sales of coal, &c. 
I was at Harris's Deep Navigation Colliery 
lately, and was much pleased with the precau- 
tionary system in force. The lamp house, for 
example, is something worthy of the name. 
Every lamp is numbered and has its place on the 
shelf. Competent iners subject each lamp 
to a careful scrutiny, and test with a jet of gas, 
and outside of the building a similar jet is pro- 
vided for the colliers to satisfy themselves that 
the lamps are in good condition. One part of the 
building is devoted to the repair of lamps, and in 
this part I was favoured with an exhibition 
of tests in which the lamp of Williamson’s came 
out in a most triumphant manner, and the 
primitive Davy maintained its excellence for 
testing the presence of gas. This colliery now 
turns out 500 tons daily. A mile of long wall 
work is being opened out, and so vast is the area 
that with the two shafts, double shifts, and four 
trams per journey the ultimate will be 3000 men 
employed, and about as many tons of coal sent to 

; The doom of little collieries and small 
hips except for coastwise purposes is, as I once 


te 


observed, gone forth. The coal trade has quite 
regained the tone it had, and even with prices 
not only firm but advancing, the exports are well 
maintained. A little over 150,000 tons left the 
Welsh ports last week. This week there will be 
a falling off on account of the severe weather. 
We have had again a series of wrecks on the 
coast, and Cardiff shipping has suffered a 
deal. Several casualties to vessels laden at - 
diff have already been notified. 

In iron, large shipments have been made. The 
total from Newport and Cardiff for last week 
amounted to 5400, while the total iron we received, 
principally from Bilbao, came to 28,000 tons. 

Business in iron and steel is fairly brisk and 
hopeful, but there is some degree of dulness in the 
Forest of Dean, and Parkend and Sewdley furnaces 
are still ‘‘on stop.” The cause of this is the 
development of the hematite produce in the North 
of England. It was stated in one of the iron 
er yay lately that Welsh pig was pushing the 
North out of the market. I have no doubt that 
there has been an increased make of Welsh pig to 
the detriment of the North, especially for tin- 
“nee workers ; but still large imports of Middles- 

rough pig are taking place. This week Forester, 
Durnford, and Co., had a consignment of 700 
tons. At the same time, an exports of Welsh 
pig are going out to New York. 

A petition is to be presented for winding up 
the Glanyravon Iron and Tin-plate Company. 
Tin-plate continues dull, and in several quarters 
there is a partial stoppage on it of wages 
differences. Masters have been urgently re- 
quested by the “‘ prophets” of this branch of our 
industry to stop work two or even three days a 
week, as the Americans have but small stocks, 
and purchases are simply kept back in the hope 


of further reducing prices. 

Dafen and Old Tades Works are idle, and 
several of the mills are quiet at Beaufort, Old- 
castle, Cwmburla, Cwmfelin, and Landore. 

Patent fuel is selling freely at 10s. 6d. Coke 
has maintained its advance, and No. 3 Rhondda 
small, which is much liked for coking purposes, 
is in good demand. Cyfarthfa coke ovens are in 
a forward state, and Dowlais has a large ran 
ers on a similar model to those at Ebbw 

Yale. Tredegar is also turning out a good coke, 
and makes for the market. e progress of the 
docks at Swansea is by Cardiff with con- 
siderable interest, and regret is freely expressed 
that similar energy is not shown at the latter 
place in providing the much-needed increase of 
dock accommodation. 

I note that my suggestion for a d 

rega 


insurance by colliers is now advocated as 
seamen. he plan propounded is that each 
seaman should be compelled to contribute 11d. 
r month out of his Pay, this to be supplemented 
a similar sum from shipowners, pre. an insur- 
man ay of £100 for every seaman’s widow be 


secured. 

The local papers abound with arguments pro 
and con, in respect of the Colliers’ Fund. It is 
evident that the colliers regard it with suspicion, 
especially when coupled with the proviso that 
colliery owners will give 20 per cent. towards it 
if the men will contract themselves out of the 
Act. I hope that they will not be prompted only 
to do the right thing by a succession of other 
disasters. e Penygraig Fund shows that public 
sympathy is alienated, and now, by their stub- 
bornnessin refusing the trifle per month, the menare 
bringing about unpleasantness between themselves 
and the masters. 

Iam glad to see that Abbot’s circular to 
investors endorses my favourable opinion of the 
present management at Rhymney Works. 

The busy nature of the Taff Vale Railway is 
shown by the fact that on one day 3263 wagons 
trave: the line, and the mileage run during one 
week was 49,000 miles. 

Bristol and South Wales Railway Wagon Com- 
pany declare a dividend of 10 per cent. The 
rolling stock of the company now consists of 
9938 wagons and five locomotives. 

I must pay a tribute of praise to the excellent 
fan engine at Harris’s Deep Navigation. It is by 
Schiele, of Manchester, and Harding’s counter 
attached, which is a capital check. 

Coal prices are the same as last week. Iron 
and steel are firm, no lower step has been 
taken in tin-plate. 

The sinking of new Dag by the Tredegar Com- 

ny continues, under the direction of Mr. 

ith, the successful sinker of Treharris. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners o 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
hare caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at Tur ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

lst February, 1881. 

419. Rovine, &c., Frames, G. W. von Nawrocki.—(R. 
Schrke, Bildge, and Hildebrandt, Berlin.) 

420. Sterrotype, C. Pieper.—(A. Faber, Magdeburg.) 

421. Bett, H. and W. Sutcliffe, Halifax. 

422. Treatinc Mixep Soivutions, W. Weldon.—(A. R. 
Pechiney, France.) 

423. CuioraTeof Potasn, W. Weldon.—(A. R. Pechiney, 


France.) 
424. CuLoraTE of Sopa, W. Weldon.—(A. R. Pechiney, 


Trance. 
CutoraTe of Sopa, W. Weldon.—(A. R. Pechiney, 
Trance. 
. Steer, A. J. Boult.—{J. Conant, Prairie du Chein.) 
. Horsesnoes, R. Ingram, London. 
. Srockine Suspenpers, H. M. Knight, Surbiton. 
. Evastic Linines, O, Wolff.—(7. Remus, Plauen.) 
. NavicaTion, T. J. Capel & A. dela Pauze, London. 
- Movtprne,W. R. Lake.—{ W. B, Carpenter, Newark.) 
. Razor, H. H. Lake.—{J. D. Frary, Bridgeport.) 
. Lamps, W. H. Bulpitt, Birmingham. 
. Raitway WHEELS, W. H. Kitson, Leeds. 


2nd February, 1881. 


. Mittstongs, E. Scholes, Ashton-under-Lyno. 
AMENTAL Desions, Poirson, London. 


7. Decoratine Soar Cakes, P, Chapelain, Paris, 
. Heatixe Apparatus, B. W. Maughan, London, 
. Wixpow Sasues, &c., E. J. Hill, London. 
. Heatina, &c., Warer, T. Jackson, Edinburgh. 
. Pipes, J. 8, Fairfax.—( W. Painter, Baltimore.) 
. Frere Extinoursuer, J. C. Hudson, Elmcroft. 
. Horse Gear, R. A. Lister & W. Priestley, Dursley. 
. Vatves, T. Rigg, Manchester. 
5. Porrery, &c., T. Willett, Burslem. 
Tunes, J. R. Cassols, Glasgow. 
. Cast LRon Pipes, &c., H. Swift, Stalybridge. 
. Lamps, E. A. and J. D. Rippingille, Warwickshire. 
. VaLves, R. Schram.—(B. Schenson, Upsala.) 
. Sewrne Macuines, A.Clark.—(A. J. Hurtu, Paris.) 
. Tuss Expanper, G. Allix, London. 
2. Biacksmitus’ Heartus, R. Gubbins, New-cross. 
8rd February, 1881. 
. Hurpwes, &e., J. Sheldon, Birmingham. 
. Taps, &c., E, J. Collis, Stourbridge, and J. D. 
Ready, Wolverhampton. 
455. Siena Buoys, F. Barr, New York, U.S. 
456. ARTICLE for Lapis’ L. Pick, London, 
457. Furnaces, B. J, B, Mills,—(A. L. Holley, Brooklyn.) 
458. Brewine, A. Manbré, London, 
459. Sowrne, &c., Macuine, H, A. Bonneville.—(L. 4. 
Douteau, Learville, France.) 
460. Preventine Exp.osion, H. A. Bonneville.—(VJ/. F. 
Delaire, Haine St. Pierre, Belgium.) 
461. Skates, H. Dobson, Hull. 
462. Spusnia, T. Craven and J. Crabtree, Keighley. 
463. Fustian Corps, D. Dewhirst and 8. © ey, 
Hebden Bridge. 
464, Ficrerinc Apparatus, E. P. Alexander. — (P. 
Casamajor, Brooklyn, and C. H. Sengt, New York.) 
. WasHina, A. M, Clark.—(A. Michel, Paris.) 
. Inpico, J. H. Johnson.—(A. Baeyer, Munich.) 
4th February, 1881. 
Foot-anp-MouTH C. W. House, Gosport. 
Heex-tip, J. Smith, London. 
. Permanent Way, R. Long, Liverpool. 
. Arn Compressors, C. T. Owen, Chesterfield. 
. Ice, H. J. Haddan.—(T. L. Rankin and C. A. 
Randall, New York, U.S) 
472. Paper-makina, J. Collins, Bowling. 
473. Conveyina, &c., APPARATUS, E, P. Alexander.— 
(J. C. White and H. H. Hayden, New York, U.S.) 
474. Gatvanic Batrenies, J. C. and G. Fuller, Bow. 
475. CLEANING, &c., CaRPETs, P. Jensen.—{Muayer, 
Langfelder, and Hammerschlag, Vienna.) 
476. Preventinc W. L. Wise.—(Ronfeut 
and Gaye, Parss.) 
477. CLEaNsING Berr, T. Dunlevie, Burton-on-Trent. 
478. Neckties, W. R. Lake. (Fish, Clark, and Flagg, 
New York, U.S.) 
9. Money Tits, G. E. Absell, London. 
. SHackies, H. Bezer, London. 
- Cups, W. R. Wills, Edgbaston. 
2. Enorves, A. M. Clark.—(A. Lyman, New York. 
. A. M. Clark.—(A. B. y Fabregas, Manila. 
Grinpinc Corn, &., W. R. Lake.—{J. 7., K., 
and F. H. Noye, Buffalo U.S.) 
485. MeasurinG Liquins, J. Hepplestone, Sheffield. 
486. Gassinc Yarns, J. M. Cryer, Bolton. 
487. Toorn Geanine, W., J. & E. Whittaker, Oldham. 
488. Movtp Joints, C. J. Allport, London. 


5th February, 1881. 

489. Naitinc Barret Hoops, W. Morgan-Brown.—(£. 
Cole, Brooklyn, U.S.) 

490. Naitinc Macuines, W. Morgan-Brown.—(J. H. 
Foster, Chicago, U.S.) 

491. Securnine Scarr Prys, J. Foxlow, Manchester. 

492. Lamp, V. ine.—(C. von Kordig, Russia.) 

493. APPARATUS, J.W, Cade.—(A. Mention, 
Paria. 

494. CorFIN-HANDLE, W. G. Appleford, Birmingham. 

495. Hatrers’ Irons, H. A, Bonneville.—(F. C. Taylor, 
New York, U.S.) 

495. Vatves, A. Beldam, London. 

Macnetic Macuines, H. Wilde, Manchester. 

. Kits, E. Edmonds.—(C. Amand, Belgium.) 

Frre-akMs, H. A. A. Thorn, London. 

. Sewrne Macuines, W. Gedge.—(B. Cornely, Paris.) 

. Music, &c., Leaves, R. H. Padbury, Lo 


mdon, 
. WaTERPROOF GaRMENTS, J. T. Goudie, Glasgow. 
. Skate, J. P. Becker, jun., Prussia. 
TREATING Maize, &c., J. Boydell, Dublin. 
. CHIMNEYs or FLvgEs, T. Rowan, Ryde. 
. Frxrve Ratns, F. Glaser.—(A. Vautherin, France.) 
507. Packine, E, A. Brydges.—(W. Wolf’, Berlin.) 
7th February, 1881. 
508. Stass, &c., of Sucar, M. Bauer.—({H. Tietz, J. 
Selwig, and B. Lange, Brunswick.) 

509. Kitns, A. 8. Tomkins, F. M. Courage, and F. A. 

Cracknall, London. 

510. Steam Boiters, H. H. Lake.—(D. Renshaw and 

H. T. Litchjield, Massachusetts, U.S.) 
511. Guove, &c., Fastener, E. Horsepool, London. 
512. Bicycies, &c., J. White, Coventry, and G. Davies, 

Manchester. 
513. Pencit-case, &c., L. Vayan, Nice. 

514. Compressed Aik Macuines, L. Boye, Dresden, 

and E. Miller, Chrimmitschan. 

515. Fastenine, T. Morgan.—(F. Schindler, Alsace.) 
}. REFRIGERATORS, &c., G. Gilbert, London. 
. Lerrer Locks, E. Allebos, Brussels. 
. Signa, Apparatus, H. Botten, London. 
ALARUM Apparatus, P. Everitt, London. 
520. Looms, G. Lendrum, T. Beardsell, and 8. Mitchell, 

521. Looms, W. Whiteley and F. 0. Tucker, Yorkshire. 
522. Looms, J. Hollingworth, Dobcross. 

23. Frre-pLaces, L. Westley, Birmingham. 
524. &c., Borries, F.G. Riley, London. 
525. SMALL-aRMs, J. Swinburn, Birmingham. 

526. Securine Raitway Ratts, J. Linacre, Brecknock. 
527. WaTER-CLosets, A. Clark, New-cross. 

528, Sawrno Stone, J. C. Vanlohe.—(P. Gay, Paris.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications, 

431. Apparatus, W. R. Lake, Southampton- 
buildings, London.—A communication from W. B. 
Carpenter, Newark, U.S.—lst February, 1881. 

455. SigNaL Buoys, F. Barr, New York, U.S.—3rd 
February, 1881. 

471. Ick, H. J. Haddan, Strand, Westminster.—A 
communication from L. Rankin and C, A. Randall, 
New York, U.S.—4th February, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

693. Brake Apparatus, F. W. Webb, Crewe.—20th 
February, 1878. 

850. Pumps and Vatves, J.G. Kinghorn and W. J. Coe, 
Liverpool.—2nd March, 1878. 

367. Pens, F. W. Holdt, Berlin.—29th January, 1878. 

410. Workinc Woop, E. Jackson, Bradford, and J. 
Jackson, Leeds.—3lst Januvary, 1878. 

486. Printina Macutnes, E. Hewitt, New York, U.S. 
—th February, 1878. 

533. Printinc Surraces, A. Pumphrey, Birmingham. 
—8th February, 1878. 

543. Courtines, J. Douglass, Blaydon-on-Tyne.—dth 
February, 1878. 

387. Loorep or Terry Faprics, J. McCabe, Droylsden. 
30th January, 1878. 

390. Steam Pumps, W. Morgan-Brown, Southampton- 
buildings, London.--30th January, 1878. 

401. TestinG the Strenotu of Merass, &c., D. Adam- 
son, Dukinfield.—30th January, 1878, 

408. ConTROLLING, Evecrric Currents, L. de B. y 
O'Lawlor, Hammersmith.—31st January, 1878. 

415, Hanp-ticnts, &c., W. J. Barns, Bristol,—3dlat 
January, 1878. 

532, Bricks, &c,, J. Hamblet, West Bromwich.—s8h 
February, 1878. 

481. Puotocrarus, &c., H. R. Newton, Seymour-street, 
Hyde Park, London,—éth February, 1878. 

418, Pixos, E. C. Cadot, Paris.—dlst January, 1878. 


515. Corn and Seep Dritts, &c., J. J. Smyth, Peasen- 
hall.—7th February, 1878. 

624. Pistots, W. Lake, Southampt 
London. —14th February, 1878. 

437. Currina Coa, &c., H. Rigg, Bonnyrigg, and A. 
Meiklejon, Dalkeith,—2ad February, 1878 

467. 


huildi 


Portas_e Foroes, H. J. Haddan, Strand, West- 
minster,—5th February, 1878, 

673. Vesseis, &c., G. W. von Nawrocki, 
Koch-strasse, Berlin.—18th February, 1878, 

689. Conservatories, &c., J. Lewis, Stamford-hill, 
London.—19th February, 1878. 

$28. CoLouvrinc Martrers, C. D. Abel, Southampton- 
buildings, London.—lst March, 1878. 

2008. Generatina Apparatus, H. J. Haddan, Strand, 
Westminster, 18th Muy, 1878. 

947. Evecrric Licurine, H. J. Haddan, Strand, West- 
minster.—1l1th March, 1879. 

3750, Ececrric Lamps, H. J. Haddan, Strand, West- 
minster,—18th September, 1879. 

562, Batt and Bip Taps, J. H. Jefferies, Wolver- 
hampton.—11th February, 1878. 

588. Lamps, J. Hinks, Birmingham.—12th February, 
1878 

761. 
Baker, Aston.—23rd February, 1878. 

953, ELecrro-macNetic Macuines, J. H, Johnson, 
Lincoln’s-inn-fields, London,—29t Mareh, 1878. 

453. Cuarcinc Gas Rerorts, J. West, Maidstone.— 
4th February, 1878. 

477. Iron Fencina, R. 8. Moncaster, Kirk-Ella.—5th 
February, 1878. 

551. Syrups, &c., A. Clark, Frith-street, Soho, Lon- 
don.—9th February, 1878. 

652. CorKinG Borries, J. Schultz, Alter Steinweg, 
Hamburg.—ltth February, 1878. 

491. TRANSMITTING, &c., AppARATUS, H, F. Joel, Queen 
Victoria-street, London.—tth February, 1878. 

821. Screws, W. R. Lake, Southampton-buildings, 
London.—28th February, 1878. 

500. SutpHur, J. Hollway, Jeffrey’s-square, London. 
—6th February, 1878. 

521. Sowrne, &c., Macuine, W. Shaw, Edinburgh, and 
D. Williamson, Wishaw.—8th February, 1878. 

548. Currinc Macuinery, J. D. Brunton and F, H. J 
Trier, Battersea,—ith February, 1878. 


8. 
SmaLL-aRMs, W. M. Scott, Birmingham, and T. 


Patents on_which the Stamp Duty of 
£100 has been paid. 
605. Gas ‘Motor Enaines, C. D. Abel, Southampton- 
buildings, London.—18th February, 1874. 
472. Gussets, &c., of Boors & Snors, H. A. Oldershaw, 
South ton-buildings, London.—5th February, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 25th February, 1881. 


8381. Omnipuses, &c.,G. M. F. Molesworth, North- 
down Hall, Bideford.—20th August, 1880. 

$941. Dockine Kyire, J. McKenny, Stephen’s-green, 
Dublin.—29th September, 1880. 

3950. TriruraTiNG, &c., Apparatus, H. J. Haddan, 
Strand, Westminster.—A communication from L. 
Janssens and E. Bodart.—20th September, 1880. 

3959. PAPER-MAKING Macnines, C. Herbert and J. 
Loch, Edinburgh.— 0th September, 1880. 

3063. Pocker Knives, W. R. Lake, Southampton- 
buildings, London. — A communication from D. 
Peres.—30th September, 1880. 

3970. Breecu-Loapinc Frre-arms, J. J. Atkinson, 
Middle Temple, London.—30th September, 1880. 

3975. Fermentep, &c., Liquors, A. Fawcett, Wake- 
field.—l1st October, 1880. 

3979. Stoves, W. Smith, jun., Barnard Castle.—1st 
October, 1880. 

3985. Mowrno, &c., Macuines, A. C. Bamlett, Thirsk. 
—Ilst October, 1880. 

3903. TreaTING FLovr, &c., H. Simon, Manchester.— 
Com. from G. Daverio.—2nd October, 1880. 

3994. Gassinc Yarns, &c., W. T. Stubbs and J. 
Corrigan, Manchester.—2nd October, 1880. 

3095. Brace Buckies, C. N. Eyland, Walsall. —2nd 
October, 1880. 

4011, Ficrerinc Mepivm, P. A. Maignen, Great Tower- 
street, London.—2nd October, 1880. 

4049. Dynamo, &c., Evecrric Macuines, A, W. L. 
Reddie, Chancery-lane, London.—A communication 
from A. Biloret and C. Mora.—5th October, 1880. 

4072. Preservinc Compositions, J. P. Geary, Tudor- 
road, South Hackney, London.—7th October, 1880. 

4185. Vatve Grarino, F.C. Marshall, Tynemouth.— 
14th October, 1880. 

4273. Borino W. Timms, West Hartlepool.—20ti 
October, 1880. 

4274. Imprecnatine, &c., Apparatus, C. Kesseler, 
Berlin. —Com, from W. Raydt.—20th October, 1880. 
4281. Naits, L. W. Boynton, Southampton-buildings, 

London.--20th October, 1880. 

4430. Sewinc Macurnes, 8. Keats, Leeds, and A. Keats, 
London,—29th October, 1880. 

4468. Furnaces, W. Black, South Shields, and T. 
Larkin, East Jarrow.—2nd November, 1880. 

4522. J. Imray, Southampton-build- 
ings, London.—A communication from F Benker 
and H. Lasne.—4th November, 1880, 

4546. Switcues, C. W. Hartley, Bradford.—tith Novem- 
ber, 1880. 

4709. Cast IRon Siac Boxes, M. and J. Cornthwaite, 
Parton.—l6th Norember, 1890. 

4846. Covourrnc Matrers, U. N. Witt, Miilhausen, 
Germany.—22ad Norember, 1880. 

5302. Reexs, W. H. Harficld, Mansion House-building 
London.—17 th December, 1880. 

5328. Skates, &c., T. B. Drybrough, Edinburgh.— 
20th December, 1880. 

5333. VaLves and Suarts, C. R. Stevens, Lewisham, 
Kent.—20th December, 1880, 

5405. Currer Hoipers, F. M. Newton, Eton College, 
Eton.— 23rd December, 1880. 

5435. Stream Hammers, A, C, Wylie, Cannon-street, 
London,—24th December, 1880. 

5446. Orpwnance, Sir W. G. Armstrong, Newcastle: 
upon-Tyne.—28th December, 1880. 

5511. VeLocipepes, J. Starley, Coventry.—3lst Decem- 
ber, 1880. 

9 Ratway Veunic es, H. H. Lake, Southampton- 
buildings, London.—A communication from J. W. 
Chisholm,—1lst January, 1881. 

97, Macuinery, 1. Stubley, Leicester.—8th 
January, 1881, 

123, Fastenixc TusuLarR Hanpwes, F, Ryland, West 
Bromwich.—1llth Janvary, 1881. 

181. Huskine Rice, &c., J. H. C. Martin, Church-hill, 
Walthamstow.—l4th January, 1881. 

199, STEERING Gear, J. K, Kilbourn, Brixton, and G, 
Fossick, Stockton-on-Tees,—15th January, 1881. 


Last day for filing opposition, lat Murch, 1881. 

4003. Revotvine HeELs, W. Brown, King-street North, 
London, and W. Peover, Leigh-street, Burton- 
crescent, London.—2nd October, 1880. 

4007. MaGNeto-ELecTRIC Apparatus, G. Zanni, Hol+ 
born Viaduct, London.—2nd October, 1880, 

4024. Necktie Fastentne Device, L. Michaux, Boule- 
vard de Strasbourg, Paris.—4th October, 1880, 

4033, Discuaraine AsueEs, J. J. and T. L. Galloway, 
Glasgow.—5th October, 1880. 

4050. AppLyinc Motive Power, J. Robson, Falmouth- 

, Surrey.—5th October, 1880. 

4059. TRAVELLING Boxes, H. Josselsohn and J. Good- 
man, Whitechapel, London,—6th October, 1880. 

4075. Motor Enoines, 8. Clayton, Bradford.—7th 
October, 1880. 

4079. Dvewna, J. Lepine and P. H. Roclants, Brussels. 
October, 1880. 

4082. Mounpina C. Pieper, Berlin.—Com. 
from W. Grosslor.—-8th October, 1880. 

4096. Grate Bars, J. Dean, Waterloo Mills, Bradford. 
—8th October, 1880. 

4098. Furnaces, G. A. Dick, Cannon-strect, London. 
—9th October, 1880. 

41l¢. ExecrricaL Currents, W. R. 


| | | 
| 
| 
| 


Fes. 11, 1881. 


THE EN 


GINEER. 


113 


Lake, Southampton-buildings, London,—A commu- 
nication from L. Maiche.—th October, 1880, 

4126. Warter-cLosets, D, T. Bostel, Duke-street, 
Brighton. —11th October, 1880. 

4127. Putverisine Mac! HINES, W. Michaélis, Royal 
Hotel, Blackfriars, ge —Il1th October, 1880. 

4131. NAVIGABLE V ESSELS, A. Reddie, Chancery-lane, 
London,—Com, from R. Fryer.—12th October, 1860. 
4144. Scurcuine Macuines, A. J. Boult, High Holborn, 
London.—Com. from 8, 8. Fuller.—12th October, 1880, 

4146, Pistors, A. J. Boult, High Holborn, London. —- 
Com, from M. O'Mahoney. —12th October, 1880, 

4154. Prixtrers’ Quoins, H. J. Haddan, Strand, Lon- 
don.—Com, from J. Young.- 13th October, 1880. 

4170. Carpenters’ Panes, W. R. Lake, 
buildings, London. communication from P. 
Brunet and V. Brossier,—13th October, 1880. 

4218. Measurine Apparatus, J. Imray, Southampton- 
buildings, London, — A \etatuanteation from J. 
Canale,—16th October, 1880. 

4219. PIANOFORTEs, Schreiber, Hart-street, 
Bloomsbury, London.—16th October, 1880. 

4224, Looms, W. Thompson, Larkfield Rawdon, Leeds. 
—~16th October, 1880, 

4235. Looms, R. Hindle and F. Greenwood, Blackburn. 
—18th October, 1880, 

4204. Packine Megat, W. R. Lake, Sout m-build- 
ings, London.—A communication from J. A. Whitney. 
October, 1880. 

4317. Feep-waterk Heaters, W. Chance, Calcutta.— 
22nd October, 1880. 

4369. HorsesHors, W. R, Lake, Southampton-build- 
ings, London. communication from J. D 
Bi By —26th October, 1880. 

4400, Opraininc CoLours on Corton, &c., T. Holliday, 
Hudderstield.—28th October, 1880. 

4401, A. Uljée and J. Cleminson, West- 
minster-chambers, London.—28th October, 1880. 

4405. Urinisinc Resipvary Propucts, T. Holliday, 
Huddersfield.— 28th 1880. 

4433. ConvertTinG Rerus into Gas, B, J. B. 
Mille, »ton- buildings, London. —Com. from 

E, E.C. D. T. Anthony.—-30th October, 1880. 

4526. Su ACE- POLISHING Macuinery, W. Weems, 
Johnstone, and C. D. Douglas, Glasgow. — 4th 
November, 1880. 

4768, Decoration of Gitass, J. Couper, jun., Glas- 
gow.—19th November, 1880. 

4797. Machine EMBROIDERY, C, A, Barlow, Warren- 
street, Manchester. —A communication from J. 
Wiget’ and C, Wetter.—20th November, 1880. 

PLovans, J. Howard, Bedford.—20th ‘November, 

880. 


5102. Joints, N. Talard, Boulevard Magenta, 
ris—7th December, 1880. 

5103. Empryinc Crsspoois, N. Talard, Boulevard 
Magenta, Paris,—7th December, 1880. 

5111. Carcuinc Breries, A. Nash, Canterbury.—8th 
December, 1880, 

5172. Lamps, F. Si Southampton- buildings, 
London,—10th December, 1880. 

5181. Jute, W. M. Black and A. Taylor, Dundee.—11th 
December, 1880. 

5227. Brakes, N. Talard, Boulevard Magenta, Paris.— 
14th December, 1880, 

6280. Pires, H. E, Griipel and J, Candelent, Birming- 
hat, - -16th December, 1880, 

5813. G, A. Dick, Cannon-street, 
London,—Partly a communication from C. J. A. 
Dick.—18th December, 1880. 

5821. Secunina Brusthes in Brusnes, E. Wright, 
Lower Sydenham, Surrey.—18th December, 1880. 

5458. Heavy Orpyance, B. J. B. Mills, Southam 
buildings, London,—A communication from yg 
McLean and M. Coloney.—28th December, 1880. 

5459, Macuine Guys, B. J. B. Mills, 
buildings, London.—A communication from 
McLean and M, Coloney,—28th December, 1880. 

54, Purties, &c., I. R. Blumenberg, Chancery-lane, 
London, —30th Dece mber, 1880, 

5514. Torpepors, C, A. McEvoy, Adam-street, Adelphi, 
London,—814t December, 18380, 

20. DentaL Enoine, P. Shaw, Manchester,—3rd 
January, 1881. 

35. Bicyeres, &c., W. Woolley Birmingham.—4th 
January, 1881. 
Boxers, G, Petrie, Rochdale.—4th January, 

881. 

84. Burners, J. N. Douglas, Dulwich, Surrey.—7th 
Janvary, 1881. 

92. EmMBossinc APPARATU J. Palmer, Letterstone- 
road, Fulham, and C, F. Dietrich, Shrubland-road, 
Dalston, London. —S8th 1881. 

117. Brusnes, G. W. von Nawrocki, Berlin.—Com. 
from C, E. Flemming, sen.—10th January, 1881. 

129, GaLvanic PoLarisation Batrertes, J. H. John- 
son, Lincoln's-inn-fields, London.—A communication 
from C. Faure.—llth January, 1881. 

185. Furwaces, G. Love, Malton House, Lanchester.— 
14th January, 1881. 

18. Taps, J. Starley, Coventry.--14th January, 1881. 

203. Stop VALVEs, z Dewrance and G. H. Wa 
Great Dover-street, London. —15th January, 1881. 

206. Furnaces, E. Barry, St. Leonard's-hill, Clewer. 
—Lith January, 1881. 

213. Lysertinc Bosstys in Carriaces, H. Boden and 
8. Whitehurst, Derby.-— 17th January, 1881. 

201. Looms for Weavine, W. Adam, Kidderminster.— 
22nd January, 1881. 

301. Propucine Oi, J. H. Johnson, Lincoln's-inn- 
fields, London. — A communication from F, 
Rohart.—22nd January, 1881. 


Patents Sealed 
List of Letters Patent which passed the Great Seal on 
the 4th February, 1881.) 

8203. Gas Burners, T. Fletcher, Warrington.—5th 
August, 1880, 

8204, CooxinG-stoves, I, Chorlton, Manchester.—5th 
August, 1880, 

8211, Surrts, L. Davis, Liverpool.—5th Auguat, 1880. 

8236, CARTRIDGES, B. T. Moore, Upper Teddington.— 
London, —7th Auyvat, 1880. 

8238. TUB-CLOSETS, C. Kesseler, Mohren-strasse, Berlin. 
—iTth August, 1880. 

8249. ReavLators, J. Bates, Croydon,— th August, 1880. 

$251, Broncuitis Kerrie, W. H, Lloyd, Harborne.— 
oth August, 1880. 

8262. AvraTep Drink, A. 8S. Orr, Upper Sackville- 
street, Dublin. —10n Auguat, 1880. 

3265. SecurtNG Enps of SHEET METAL Cans, &c., E. 
Parry, New Bridge-street, London,—10th August, 1880. 

8270. Tir Vans, &c., E. Hora, Camberwell- , Surrey, 
—10th Auguat, 1880. 

8802. NAVIGABLE Vessets, H. W. Cook, Storidon 
Massey, Essex,—13th August, 1880. 

8317. STEAM Generators, H. Ashton, Birkenhead.— 
August, 1880. 

8321. UTiisixe Fuet, W. L, Wise, Whitehall-place, 
London.—1l6th August, 1880, 


4787. TREATING SLAG Rpepects, J. J. Sachs, Man- 
chester.—19tk November, 1880. 

4870. PREVENTING FLow of Waren, Cc J. Galloway and 
J, H. Beckwith, Manchest 24th N 

4885. Driving Screw PROPELLERS, C. Maw, Hyde 
Park-terrace, London.—24th Norember, 1880, 

—let 

5133. Apparatus, W. R. Lake, Southamp- 

ton-buildings, London.—8th December, 1880. 


(List of Letters Patent which passed the Great Seal on the 
8th February, 1881.) 

$242. Boots and Sxoes, E. Southampton- 
buildings, London.- 9th August, 

3252, Spinnina Macuinery, J. Clongh, Haincliffe.—0th 
August, 1880, 

3274. SHEET-METAL PLates, W. Elmore, Blackfriars- 
road, London.—10th Auguat, 1880. 

3275. Srarr-case, &c., E, A. Day, Worcester, and P, 
Price, West Malvern.- 11th August, 1880. 

3278. TRAVELLING TRUNKS, L. A. Groth, Finsbury- 
pavement, London. —lth Auquat, 1880, 

3283. Vacuum Vatves, W. Collier, Salford.—11th 
August, 1880. 

3287. BLow-orr Apparatus, 8. Watkins, High-street, 
Wolverhampton,—12th August, 1880. 

3295. ANNEALING Ports, 8, Williams, Llandaff, Cardiff. 
13th Auguat, 1880, 

3207. Bricks, &c., W. H. Turner and W. R. Renshaw, 
Tunstall.—13th August, 1880. 

3301, Stoppers, B. Beddow, Battersea Park-road, 
London,.—13th Auguat, 1880. 
3310, INSULATING TELEGRAPH ConpuUcToRS,E. T. Truman, 
Old Burlington-street, London.—1l4th August, 1880, 
3328. CENTRIFUGAL Extractina, &c., MACHINES, F. 
Wolff, Copenhagen.—17th August, 1880. 

8878. PROPELLING Vessets, W. Clark, Chancery-lane, 
oa —19th August, 1880. 

Wixpinc Yarn, J, Boyd and T. A. Boyd, 

—20th Auguat, 1880. 

3394. INOXIDISABLE ALLOY, de Villiers, Silver-hill, 
St. Leonards-on-Sea.—20th August, 1880. 

34U0. Sores for Boots, H. B. Fox, Oxton.—2lst 
August, 1880. 

3411. Locomotives, H. P. Holt, Park-row, Leeds, and 
W. Crossley, Manchester.—-23rd Auguat, 1880. 

3438, Sec URING Wires, A. E, Gilbert, 
Edinburgh.—25th A uquat, 1880. 

3443, BRAKES, J.C. Mewburn, Fleet- -street, London.— 
25th August, 1880. 

3444. Sream Borvers, F. C. Glaser, Berlin.— 25th 
August, 1880. 

3448, Fire Enotnes, H. Merryweather, Greenwich, 
and F, Cotton, Adelphi, London.—25th August, 1880. 

3567. Jomnts of Pires, H. Doulton, High-street, 
Lambeth, London.— September, 1880. 

3576, FURNACES, G, Love, jun., Malton House, Lan- 
chester.—ird September, 1880. 
352. VERTICAL STEAM Enaines, R. Wilson, Patricroft. 
—S8th September, 1880. 

3812. Biast Furnace Siac, J. A. Birkbeck, 
Middlesbrough.—20th September, 1880, 

8964. MAGNETO-ELECTRIC MacuiNes, P. Jensen, Chan- 
cery-lane, London.—30th September, 1880. 

4046, Fire-arms, B. Burton, Brooklyn, U.S,—5th 
October, 1880. 

4064, Hion Decrees of Heat, J. T. 
Dann, Canterbury-road, Brixton.—6th October, 1380, 

4162. Dyeina Yarn, &c., J. Chadwick and J. H. 
Mather, Chad derton.—13th October, 1880. 

4262. Brusnes, G. Jobson, Derby.— 19th October, 1880. 

4391. Mrasurinc E.ectricaL Currents, P. Jensen, 
Chancery-lane, London.—27th October, 1880. 

4422. BaG-MAKING Macuinery, H. Rankin, Harman- 
street, Kingsland-road, London.—29th October, 1880. 
4603, TREATING ANIMAL, ‘&e., Susstances, J. H. John- 
son, Lincoln's-inn- fields, London.—9th Nov ember, 1880, 
4634, J. Jobson, Derby.—llth November, 

1880. 


4809. Permanent Way, P. Burrell and H. Valpy, 
Victoria-street, Westminster.—20th November, 1880. 
4911. Tramways, A. H. Rowan, Westminster-chambers, 

London.—25th November, 1880. 
4949. Puorocrarus, J. Dredge, Clapham Common, 
London,—27th November, 1880, 

4989. Warminc Raitway Carriages, D, Abel, South- 
ampton-buildings, London.—30th November, 1880. 
5004. Measurine, &c., ELectTRiIC CuRRENTs, J. Swan, 

Newcastle-upon- Tyne. —Ilst December, 1880. 
5007. Compasses, J. Readman, Norton.—lst December, 
1880. 


5014. Evecrric Lamps, J. W. Swan, Newcastle-upon- 
e.—2nd December, 1880. 
Thurlow, Atherst Decemb 


5040. the Hrets of Boots and Sxoes, W. H. 
Dorman, Stafford.—srd December, 1880. 

5129. Workino Brakes, C. D. Abel, Southampton- 
buildings, London,—sth th Decoinber, 1880. 
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2284. Excavator ror Curtine TRENCHES, J. F. Sang. 
—Dated bth 1880, 


8352. Rertninc ALconon, &c., W. R. Lake, Southamp 
ton-buildings, London.—18th Auguat, 1880. 
8867. SecuRING of TABLE CuTLery, 8. 
Friston and W. H. Firth, Sheffield. —19th 4 uguat,1880, 
8472. Mowrna, &c., MACHINES, E. Manisty and J. W. 
Gibson, Dundalk, —2ith August, 1880. 
8489. Governors, J. Kennedy, Liverpool.—28th 
August, 1880. 
8492. Srop-vatves, A, H. Cochrane, Princes-square, 
Bayswater, London.—28th Aurust, 1880, 
8511. OrNAMENTING FictiLe Wares, E. Andreoli, 
Strand, London.— 80th August, 1880. 
3613. Om Cups, E, Ludlow, Birmingham.—30th 
August, 1880, 
8702. PHoTocrapuic Prints, W. Morgan-Brown, South- 
ampton-buildings, London.—11th September, 1880. 
$895, CARRIAGE AXLBs, &e., J. Dakérs, Aberdeen.—25th 
September, 1880. 

047. T. Wainwright, Htnslet.— 
5th October, 1880. 

4897. W. Dawes, Kingston- 
Leeds, ani October, 

road, London. 28th Oc 


4d. 
This a grinding wheel A with cutting 
discs attached to ote noxd ploughs C arranged in a frame 


{ 2284. | 


YUL 
it combination with the clevator D, so that the earth 
cut by the discs can be conveyed to any height and 


delivered to the right or left by the trough E, so as to 
form an embankment. 


2455. Cements, &., P. Adie.—Dated 1ith 
June, 

The iquetie to be tested is placed in the clips 
B and C, the rolling or footing weet D bas | 
pered along the beam F by the pu f the weigh’ 

epee over and attached to a pulley. between the 
forks of the crutch, which also keeps the end of the 
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lh \\ | P 
beam F in its position. To the side of the crutch is 
attached an escapement wheel H, with or without = 
train of wheels to alter s: at ’N is mounted a 
of pallets working into and having a —— T 
attached. When the pendulum is started, oF ange D 
along the beam, the rate being regulated by the pen- 
dulum, 

2551. Texterive axnp Fryisnine Fevt Carpets, &c., 
— and M. C. Cuttle.—Dated 23rd June, 
1880 


So as to po any number of pieces to one uniform 
length the ordinary tension bars are dispensed with, 
and the fabric is caused to pass over a roller B covered 
with card teeth, and driven at a slower speed than 
the chains D carrying the tenter pins. The expanding 


rollers over which the fabric Leaded at ge: end « of the 
machine are in the form of skelet of 
end discs, a central block G, and a “ae of rods H, 
which are supported in the end discs and in counter: 
sunk grooves in the block G. 


25577. Baxi Castors, C. E. Maudsley.—Dated 23rd 
June, 1830.—(A A, Aspinwall.) 
{Not proceeded with.) 2d. 

This consists in the of the so- 
called universal joint to 


2561. Scutcuine Frax, &c., re R. Dry.—Dated 23rd 
6d, 


June, 1880. 
The a — consists of a mest Ry drum A 
ear Bg bly five straight blades B, the faces of the 
a coved at an angle with the axis and 


uidistant around the circumference of the drum. 
| sg cone drum is securely keyed to the central shaft 
C, which is carried by the bearings D formed in the 
strong frames F, the latter being securely attached to 
the bed-plate F. 
2564. Garvanic Batreries, R. C. Anderson.—Dated 
23rd June, 1880.—(Not proceeded with.) 2d. 

e usual elements are employed, such as zinc and 
cork r, the former of which may be acted upon by any 
of the usual agents generally ‘employed, but for the 
latter = negative element is employed oxalate of 
copper dissolved in muriatic acid more or less diluted 
par Ree to the strength required. 

2567. Auromati¢ Raitway Siexas, L. V. Loyd.— 

Dated 23rd June, 1880. 6d. 

This is another combination of apparatus for use in 
block working. The inventor has a longitudinal slit 
in the rail at the commencement of each section, in 


$67 


which a movable blade-acts, v, Fig. 1. The train actu- 
peers Sherr blade causes the to be raised, and the 

ism is held in position by ny oa catch at end of 
arm A holding B. When the section is clear an elec- 
tric current sent through the electro-magnet C causes 
it to unlock the arm A and the signal f 


2579. Roastinc Corres, &c., F. G. Fleury and E. D. 
Barker.—Dated 24th June, 1880. 6d, 

A is a steam-tight roasting cylinder, capable of with- 

standing a considerable pressure. Before commencing 


to this cylinder is with a 
ing is carried on this ced, 


funnel connection with the hollow journal of the 
aaee by which the coffee is admitted to and dis- 
rged from the cylinder. The lining B is provided 
with blades which extend the whole length of the 
linings, and serve as the cylinder rotates to turn over 
the coffee, and expose it all equally to the heat applied 
to the cylinder. 
2580. Wasuine, &c., Linen, W. L. Wise.—Dated 24th 
June, 1880.—(A communication Jrom M. K. Muchin.) 
—{ Void. ) 2. 

This relates to the bination of an A 
or water screw with centrifugal apparatus, in such 
manner as to enable washing, &c., to be effected with 
considerable economy of liquid. 

2588. Exuavstine, Lirrinc, Forcinc, ok MEASURING 
H. S. Stewart.—Dated 25th June, 1880. 6d. 

Inside the shell C are two vanes, one secured to the 
spindle E, and the other forming part of a hollow 
spindle D revolving round E. Each spindle is fitted 
with a pinion G, and with them gears a wheel H of 


hi Ai. 


sufficient width to engage with both pinions, the 
teeth to gear with one pinion being continued round 
one-half of its periphery only, and those to gear with 
the other pinion round the other half, whereby the 
pinions are driven alternately. 
2598. Lastina Boots anp SHoes, A. Balme and W. 
Hall.— Dated 25th June, 1880. 6d. 

The upper is placed upon the last by ordinary means, 
and in order to beg evry the lasting of the boot or 
shoe it is necessary that the upper should be stretched 


[2s9e] 


or drawn over the last. For this purpose any required 
number of side arms A are provided; these are 
mounted and hinged in suitable bearings B on the 
table C, or are carried on vertical ae attached to 
projections and provided with adjustable nippers. 
2624. Propuciye Exastic Force ror Motive PowrEr, 
&e., J. Graddon.—Dated 28th June, 1880. 8d. 

A furnace C is provided with a scroll form of coil of 
pipes A, with its cavity or centre B close against the 

Tide of 1 furnace, and into which heat passes so as to 


x 
thi, 


heat the coil, Liquid is forced into the coil at D, and 

issues at Ein the form of steam or gas. E may be 

either connected with a receiver G communicatin; 

with the cylinder of an engine, or directly with suc! 

cylinder. 

2625. Spirit Borrte Frames, &., W. and J. W. 
Bartram.—Dated 28th June, 1880. 6d. 

This consists in the employment of a locking bar or 
bars capable of being raised and lowered to guard the 
bottles at or near their bottoms. 

2643. Improvements IN RecISTERING APPARATUS 
FOR UsE IN TELEPHONE SysTEMS OR EXCHANGES, 
J. H. Johnson, - Dated 28th June, 1880.—A commu- 
nication from C. J. Bell and 8. Tainter.) 8d. 

This is an invention for registering the number of 
times the telephones of a system or exchange have 
been used ; if, however, the central office be called and 
no answer received the — does not register the 
telephone as used. With the call arrangement and 
registering apparatus a switch is combined, so that 
the first cperition of the call arrangement to send a 


sigtial catises the operation of the registering device, 
but any subsequent operation of the call arrangement 
till the answer is made to repeat the signal fails to 
further affect the eapndénin. A subscriber cannot call 
the central office except by means of the proper push 
knob, In first figure A shows registering device, B the 
= knob, C the call bell, and D the transmitter. 
registering apparatus consists of dials sh 
units, tens, benaee s,&c. In the second figure A is the 
= of the call register more particularly concerned 
his invention, KH being # secrecy switch insuring 
privacy of commiunication. There are thirteen claims to 
new combinations, 


2647: Bats rur &., W. end D. As 
Quidgin ant R. A. Sloan.—Dated 29th June, 1880. 
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movable parts that the area for netting within the 
frame may be increased or decreased at pleasure, and 
at the same time that the area is being increased or 
decreased the netting is being tightened or slackened. 
2668. THE DRavuGHT IN CHIMNEYS AND 
Suarts, 4. M. Clark.—Dated 29th June, 1880.—{A 
communication G. EB. Wery.) 8d. 
F is the smoke pipe ; D annular jacket surrounding 
F and divided bya partition G into two chambers, 
each communicating at its bottom end with a pipe E, 
which is open to the outer air at such a distance from 


the chimney as to insure its being cool; O are annular 
orifices through which the air, heated and rarefied in 
the annular casings D, escapes into the chimney at 
such a velocity as to carry with it the smoke and gases 
therein. 


2693. Sarery Vatve ror Sream Borers, J. D. 
Churchill.—Dated 1st July, 1880. 10d. 

The cylinder 1 communicates with the boiler and con- 
tains a piston provided with packing rings and 
loaded by spring 7 interposed between it and a cross 
head adjustable by nuts turning on bolts 10. The 
> rod passes freely through the cross head and 

jointed to it a lever 13, the joint being made 
8o as to allow a slight radial movement. The fulcrum 


of lever 13 is fixed in an arm 15 in a position excentric 
to its own fulcrum, which is supported in a piece 17 
fixed on one of the rods or bolts 10. One arm of lever 
13 is connected by a rod 18 to a D-slide in the steam 
chest of the cylinder 20, in which the top port commu- 
nicates with the bottom of the interior of the cylinder, 
the next with the exhaust, and the lowest with the top 
of the cylinder. When the pressure in the boiler rises 
the piston actuates the lever 13 so as to move the 


10 


slide and close communication between the port lead- 
ing to the bottom of the cylinder and the exhaust, and 
also shut off steam from the top port, thus reducin 
the pressure on the top of the piston in cylinder 20, an 
thereby allow the safety valve to be opened, while, 
should it not open, the continued downward move- 
ment of the slide will admit steam to the bottom of 
thecylinder 20 below;the piston, thereby bringing it into 
operation to assist the opening of the safety valve. As 
the piston in cylinder 20 rises it raises the lever 13, 
thereby returning the slide sufficiently to close the 
top and bottom ports to both steam and exhaust, thus 
retaining the piston in the position it has assumed in 
cylinder 20. When the pressure is sufficiently lowered 
the piston returns to its normal position in cylinder 
1, and in so doing operates the slide so as to open the 
top port to the exhaust and the bottom port to the 
steam, thus admitting steam above the piston in 
cylinder 20, and returning that piston tothe bottom of 
the cylinder, thereby closing the safety valve 21 is the 
safety valve lever. 


2705. Pcmpinc anp STorInG WATER UNDER PRESSURE, 
A. B. Brown.—Dated 2nd July, 1880. 6d. 

Fig. 1 is a side elevation and Figs. 2 and 3 show 
detail views. A is the valve for admitting steam to 
the low-pressure cylinder, in order that the engines 
shall start with the crank shaft in any position. The 
valve A acts against the face B of the valve-box C. The 
said face has three ports, one of which D communicates 
through the chamber E with the low-pressure cylinder 
casing. A second port G opens through the chamber 
H to the high-pressure cylinder exhaust port, and the 
third port J opens to the atmosphere (or by means of 
a connecting pipe to a condenser). The vaive-eox C is 
in direct communication with the steam yemerator 
through the pipe K, opening into the main steam pipe 
L. Motion is given to the said valve A by the rod M 
attached to a valve in the box N of the delivery pipe. 
In the position shown the engines are at rest, and 
steam from the generator ye freely yo the 
port D to the casing of the low-pressure cylinder, 
and the exhaust port of the high-pressure cylinder ; 
the high-pressure cylinder exhaust port I is 
open to the atmosphere through the ports G and 
J past the valve A. A Second part of the inven- 
tion consists in giving motion to the valve which 
controls the admissionjof water to the condenser of jet 
condensing accumulator pumping engines, by connect- 
ing rod, iever, or like appliance, receiving motion 
from the gearing which actuates the starting valve 
under the first part, or separate gear may be used for 
that purpose. A Third consists in actuating the 
starting and os gear of steam accumulator 
pumping engines by adjustable mechanism, receivin, 
motion from the accumulator ram, for the purpose 


allowing work to be done by the said cam without 
starting the engines. In carrying the Third part into 
practice under one modification, in which the pressure 
on the lator ram is obtained by steam acting 
on a piston, a rod is attached to the atmospheric side 
of the said piston, and this rod is provided with 
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adjustable collars, nuts, or equivalent devices, which 
act so as to open and close a cut-off valve, admittin 
steam to the engines, or the said rod is construct 
with fixed collars or equivalent devices, and the 
gearing operating the cut-off valve is made adjustable. 
2°715. Cueckinc THE NUMBER OF PassENGERS CARRIED 
By Omnisuses, &c., J. Donaldson and W. Miller.— 
Dated 2nd July, 1880.—(Provisional protection not 
allowed.) 2d. 
This relates to the employment of bonus tickets ; 
certain numbers of tickets are entitled to prizes. 


2'725. Coryinc Apparatus, D. Gestetner.—Dated 3rd 
July, 1880. 6 

This consists in forming apparatus to be employed 
in producing copies of writings, ~ ry and other 
delineations of a frame, one side of which is provided 
with a wire surface to be employed in the production 
of paper stencils, the other side being used for strain- 
ing and printing bed, whilst a space in the centre of 
the frame is used to receive the ink plate when the 
letter is not required for use. 

27277. Exursitinc ADVERTISEMENTS, &c., H. A. 
Dufrené.—Dated 3rd July, 1880.—(A communication 
trom F. Griot.)—{Not proceeded with.) 2d. 

This consists of a box, case, or lantern, with opaque 
or transparent sides, which serve to receive adve' - 
ments, &c.; this case or lantern is supported on the 
shoulders of the person who is to carry the apparatus. 


2°732. STRETCHING OF ALTERING THE SHAPE OF Boots 
or Suoes, C. F. Gardner.—Dated 3rd July, 1880. 

6d. 
A U-sha) frame A is fitted with two moulds or 
dies B and C, the former having a convex surface and 
rovided with a shank fitting a hole in one arm of the 
, which when in use is placed within the boot. 


The other mould C is bowl-sha: or convex, and its 
shank receives a screw-thread passing through 
the other arm of theframe, and fitted with a hand wheel 
D. The part of the boot to be stretched is placed 

tween the dies and the wheel D turned so as to force 
the two dies together. 


2736. AvconoL, &c., J. H. Johnson.—Dated 3rd July, 
1880.—(A communication from E. Porion and L. 
Mehay.) 4d. 

This consists essentially in the use of means for 
obtaining in the treatment of pe by saccharification 
with acids, liquid, pasty, or solid residues adapted for 
feeding cattle, and as highly concentrated as possible, 
with a view to increasing their nutritious qualities. 


2°7737. Ruvinc Lives on Parer or SLATEs, 
D. Hammond. -Dated 3rd July, 1880.—(Not pro- 
ceeded with.) 2d. 

This consists essentially of a board similar to a 
drawing board, on which dre two raised parallel 
strips of wood at a distance apart, suitable to the size 
of paper or slate intended to be ruled. These strips 
have throughout their lengths like parallel notches at 
regular or otherwise determined distances apart, and 
the corresponding notches in the two strips are placed 
exactly opposite one another. 

2739. Horse Rakes, S. Wilkerson.—Dated 5th July, 
1880.—( Not proceeded with.) 2d. 

This consists, First, ina contrivance for elevating 
the teeth of horse rakes ; and Secondly, for locking the 
teeth when the rakes are at work. 

2743. Curtinc Giasses, GosLets, &c., E. Bdmonds.— 
Dated 5th July, 1880.—(A communication srom the 
Jirm of Volpp, Schwarz and Co.) 12. 2d. 

The machine cuts the facets by means of a grind- 
stone, and the glass is placed on a plug of flexible 
material attached to a cone 1, and is pressed against a 
flexible back centre 2. The whole pivots on two centres 


a 


carried by a box 3, which turns on a vertical axis so 
as to permit of the — of the glass to the 
dstone at a suitable 


carriage sliding on the frame. The glass when fixe 
in position is automatically advanced to the grindstone 
and guided so as to produce the required cut, and is 
then withdrawn and moved into the position to receive 
the next cut. 
2'744. Appressinc Envevoprs, &c., de Zuccato,— 
Dated 5th July, 1880.—{ Not proceeded with.) 2d. 
This relates to page by making minute perforations 
in prepared paper, which thus forms a stencil plate. 
2'74'7. Moisrentinc anp Disinrecrating AND 
OrueEr Seeps, H. Holt.—Dated 5th July, 1880. 6d. 
A flat circular casing A is corrugated its full width, 
and through it passes a central shaft carrying a 
number of radiating arms D arranged so that the 
beaters at the ends form sections of a coarse-th 
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screw. The seed, previously crushed, is fed in through 
hopper E near the top and at one side, and is 
disintegrated by the beaters revolving through it and 
carrying it across the casing to the other end where it 
is delivered at F. To thoroughly permeate the oil or 
other seed with moisture, steam or other moisture is 
admitted through a nozzle J. 


2'748. Pivucs ror Steam Borers, &c., H. J. 
5th July, 1880.—(Not proceeded 
with.) 2d. 

The casing of the plug is made in two parts, viz., an 
upper part and a lower part, which are arranged and 
combined together in the following manner :—The 
lower of the casing is made of gun-metal or other 
suitable material, in the form of a hollow vertical 
cylinder or of any other suitable shape, the said lower 

rt having an external or ie screw at the lower 
end and an internal or female screw at the upper end. 

2752. Press ror THE EXTRACTION OF JUICE FROM 
Meat, &c., H. A. Bonneville.—Dated 6th July, 1880. 
—{A communication from C. Drevelle.) 6d. 

The first figure shows the manner of operating the 
press, the construction of which is shown in the 
second figure. It consists of a receiver B, in which 
the meat is placed, and in which fits a piston C, 


operated by a lever so as to exert pressure on the meat, 

and there y extract the juice. This juice passes 

through a filtering tissue, and then through a per- 
forated plate to the draining plate P, and passes out 

down the incline G. 

2'753. Comprnep Care anp Hoop, W. Hyman.— Dated 
6th July, 1880. 4d. 

This consists in the combination and use with a fur 
or sealskin cape or tippet of a central backing of silk or 
satin of any desired colour, made in the form of a hood 
and surrounded with a border of fur or sealskin, 
brs(ed or otherwise ornamented. 

Rattway Sionats, S. J. V. Day.—Dated 6th 
July, 1880.—(A communication from J. 8. Williams.) 
—(Not proceeded with.) 

This relates partly to the operation and governing 
of the working of p Roky switches, and other moving 
parts of railways, through the medium of the ignition 
of explosive materials by electricity. 
2°757. CoLours on Cotton, &c., T. and R. 

Holliday.—Dated 6th July, 1880. 2d. 

This consists in impregnating cotton or other textile 
fibre with naphthol, and a diazo-compound separately 
or simultaneously, taking care that the naphthol is 
present with the diazo-compound and the fibre, when 
an alkali operates to develope the colour. 


2759. Exvetores, M. Emanuel.—Dated 6th July, 
1880.—(Not proceeded with.) 2d. 

The envelope is formed with a line of holes or per- 
forations extending across it in an inclined direction, 
that is tosay, at an angle with the bottom or topedge 
of the envelo, The holes or perforations are pierced 
right through the envelope. At that corner of the 
envelope which forms the right angle of the triangle 
of which the line of holes is the h enuse, a suffi- 
cient portion of the front and back are united b 
gumming or otherwise to give a hold to the thum 
and finger. The letter or enclosure, the corner of 
which will generally require to be folded, is thus kept 
from reaching the corner of the envelope. 
2'°763. Pump, P. F. Aerts.— 

Dated 6th July, 1880. 6d. 

Ais a turbine, consisting of a cup-shaped casti 

with a central hollow stem, which receives a spindle 


epth of cut and guard st the diminution of the 
diameter of the grindstone, 


d into the bottom of the casting. Outside the 


cup are wings or blades D in the form of a quintuple 


or sextuple screw thread, so as to give a combined 
centrifugal and helical action, the first serving to 
draw in the liquid, and the second to drive it out. 
This turbine is placed in a case E, Pa with a suc- 
tion pipe F, and a discharge pi . The spindle pro- 
jects through the case E, and is fitted with a plate H 
resting and rotating upon a series of conical rollers I, 
which run upon a second plate secured to the pump 
case 


Eye ets, &c., W. Bodill.—Dated 6th July, 1880, 
2d. 


This consists in the manufacture of eyelets or 
circlets and rings or washers to be employed there- 
with, and also of ship and sail thimbles and hollow 
—. from sheets of Bessemer steel or Bessemer 
me 

2770. Increasinc SpeeD wHiLe Swimmina, V. D. de 
_ ns.—Dated 6th July, 1880.—{( Not proceeded with, 
2d. 


This apparatus is posed of a sandal and two 
flaps or fins joined together in the form of a thin flat 
hinge, and connected with the sandal below by means 
of four flat props or bars, two of which, fastened to 
one end of the pin or central part of the hinge, are 
firmly fixed to the sandal, one on each side, and near 
to the forward or toe end of the same ; and the two 
remaining flat props or bars, fastened in the same 
manner to the other end of the said pin or central 
part of the hinge, are firmly fixed to the sandal, one 
on each side, and near to the backward or heel end of 
the same. 

2772. PREVENTING THE Suirtinc oF CaRGogs, W. 
oe 6th July, 1880.—{ Not proceeded with.) 


A grain feeding trunk is formed the whole le: of 
the cargo s ae ' ition is carried on each side of 
the centre line in the ‘tween decks fore and aft, to 
en, of the cargo space. ese ons are 
inclined inwards, and are provided with iron sliding 
— for discharging the side wings of the ‘tween 

ecks. 


2777. AppLication or Sivicate Cotron oR Siac 
Woot ror &c., D. H. Dale.—Dated 7th 
July, 1880.—{Not proceeded with.) 2d, 

Pipes which run along walls are protected by form- 
ing a cover of canvas of the required width for 
enclosing the pipe, so as te leave an intermediate s; 
to be filled with silicate cotton, and a thin lath is 
glued along each edge of the canvas; the laths have 
nail holes fastening to the wall. 
2°779. Seraratine FROM ANIMAL CHARCOAL, D. 

MacEachran.—Dated 7th July, 1880,—{ Not proceeded 
with.) 2d. 

The apparatus is so as to permit the 
charcoal or sugar or saccharine syrup to be 
slowly across a magnet or a series of magnets. 


2'783. MeasuRING AND REGISTERING THE SHAPE OF 
THE Foor, J. Fisher.—Dated 7th July, 1880.—(Not 
proceeded with.) 2d. 

A case or box is made resembling the shape of the 
foot but considerably r. The box receives a 
series of tubular sockets which are fitted into corre- 
sponding holes drilled through its thickness, and at 
distances apart greater or less, according to the 

ter or less variation in shape of the part of the 

‘oot opposite to which oy are es or the greater 

or less accuracy with which it is intended that the 

shape of the foot shall be reproduced. 


2°784. ARTIFICIAL ALIzZARIN, A. Domeier and J. 
Marzell.—Dated 7th July, 1880. 4d. 

This consists ly in the treatment of the alizarin 
melt with sulphurous acid, the separation of the 
precipitated alizarin and the treatment of the alkaline 
sulphite liquors with caustic lime, baryta, or stron’ 
in order to obtain or recover caustic alkali an 
sulphite of lime, baryta, or strontia. 


Cranks For VeLocipepEs, J. Turner.—Dated 
7th July, 1880. 6d. 

In order to vide means for attaching cranks to 
their axles, and of insu the tightening up of the 
same should they become loose, the conical end A of 
the axle to which the crank arm B is fitted is formed 


with a longitudinal groove to receive a key, which pro- 
jects beyond the inner periphery of the socket of the 
crank arm. The extreme end of A receives a circular 
nut C with holes on its outer face to screw it home by 
means of aspanner. The outer face of the crank arm 
is bored to receive the nut. When the nut C is 
tightened the socket of the crank is forced tightly on 
to the conical end A, and is prevented from turning 
by the key which enters the groove in the end A. 

2°788. Generatixc Steam, R. Stevenson.—Dated 7th 

July, 1880,—{ Not proceeded with.) 2d. 

Air or gas is compressed by means of an engine or 
other machine and forced into a boiler containing 
water or any watery fluid, so that the whole of the 
air or gas is made to come into direct contact with 
the water in the boiler, and in its passage upwards 
through the water greatly assist the ebullition and 
the generation of steam. 

2789. Looms, J. Holding.—Dated 7th July, 1880.—(Not 
proceeded with.) 2d. 

This relates partly to a means of rendering the 
crank arm self-adjusting. 

2790. Distnrectinc Monair, &c., J. Scharr.—Dated 
7th July, 1880. 6d, 

The fibre to be disinfected is placed in the vessel A, 
into which projects a taper pipe B perforated, except 


for a few inches, at top and also at the bottom. A hole 
is made in the bottom of the bale of fibre and lowered 
on to the pipe B. The vessel is covered by a lid, and a 
rotary blower E is put in motion, blowing either fresh 
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air or air saturated with disinfecting spirit, steam, or a 

disinfecting gas. To blow air saturated with disin- 

fecting spirit through the bale, the valve F, communi- 

cating with the combustion chamber G (in which a 

disinfecting can be prepared), is closed and valve 

H opened, hh air then passes through the blower 

and becomes saturated with spirit when passing 

through pipe J, partly filled with pumice stone and 
supplied with spirit from bottle L. When a gas is 
t can either pass out through pipe M to a 

chimney stack, or back to the combustion chamber G, 

where it is renovated. 

2'791. W. Spence.—Dated 7th July, 1880. 
—{A communication from H. pro- 
ceeded with.) 2d. 

The shoe is made of vulcanised india-rubber, in 
which is inserted the iron or steel to which the calkins 
are secured, 

2'792. Comns, H. Baweombe.—Dated 7th July, 1880.— 
(Not proceeded with.) 2d. 

This consists in making the comb so as to be com- 
posed of separate teeth, connected aie at the tang 
or back part by suitable means, admitting of their 
being removed from the combs as required. 

2'794. Horse-rakes, A. W. Tooley.—Dated 7th July, 
1880.—{ Not proceeded with.) 2d. 

The brake is caused to act indirectly on the wheel, 
and for this purpose a pew | motion is imparted to 
the brake or to that part which presses on the rim of 
the wheels. 

2'796. Pistons, &., J. Watts.—Dated 7th July, 1880. 
—(Not proceeded with.) 2d. 

The piston is formed of two short cylinders, which 
are of less diameter than the interior of the cylinder 
in which the piston is to work, and which are capable 
of sliding telescopically one over the other. Each 
short cylinder at one end has a flange projecting out- 
wards from it, which fits loosely against the interior 
of the cylinder. A number of vulcanised india-rubber 
rings are placed round the exterior of the inner short 
piston. 

2'798. Bicyc.es, J.'Goodman.—Dated 7th July, 1880.— 
(Not proceeded with.) 2d. 

To the lower ends of the fork, which usually termi- 
nate with the hubs, elongations are added below the 
radivs of the cranks and so as to clear the same. 
These eclongations are then bent outwards to a suffi- 
cient distance to clear the cranks and pedals or 
stirrups. They are then turned — and termi- 
nate in suitable handles, one on each side of the rider. 
2'799. “Jumpinc” THE Tires oF LOCOMOTIVES AND 

RaiLroap Cars, W. Brierley.— Dated 7th July, 1880. 
—(A communication from L. Mohn.) 6d. 

The tire A is introduced to the fire either cold or, 
preferably, after some heating, and the frames B, 
which transfer the pressure of the further heated tire 


to the slightly heated jumping ring C, are put in so 
that they lay on tightly after further heating the tire. 
Through the thickness of the adjusting ring D all 
small differences in diameter of the tire are equalised. 
When the cover E is put on a blower is put into action, 
and the tire heated to a degree proportional to the jump- 
ing requisite. 

2800. Power Srorinc Brakes, W. Brierley.—Dated 
7th July, 1880.—(A communication from G. Leuffgen.) 
6d. 

On one of the axles of the car are fixed two friction 
wheels B, with which two other friction wheels C or 
Cl can be brought in contact by the reversing 
mechanism. The latter wheels are fitted to shafts, 
which cannot move in their relative position to one 
another, and are suspended on hangers D. A spiral 
spring F is tentered directly by the wheel C or in- 


(28009) 


directly by Cl by means of gear wheels G. When 
lever H, which holds the spring, is fixed, the me- 
chanism can be reversed, so that the other friction 
wheel then comes in contact, whereon the tension of 
the spring, after releasing the lever H, facilitates the 
starting of the car. A modification shows the appli- 
cation of a flat spring for this purpose. 
2801. Printinc Macuinery, W. R. Lake.—Dated 7th 
July, 1880.—(A communication from W. P. Kidder.) 
1s. 


The bed frame B can swing toward and from the 
main frame ona rod. The platen A is supported 


adjustably on the main frame, and the bed is carried 
by the bed frame. The bed frame B is vibrated by 


connecting rods b, so as to carry the forme of type to 
the paper supported on the platen. The platen is 
adjusted by means of four screws and the bed by 
turning the shaft to which one end of the connecting 
rods b are connected excentrically. C and C! are the 
inking cylinders, each provided with a fountain, feed 
roll, distributing roll and feeder roll. The forme lies 
between the inking cylinders, and the forme inking 
rollers C2 dwell first on one cylinder, then pass over 
the forme, dwell on the second cylinder, and pass back 
again over the forme, so that the forme rollers are inked 
upon each side of the forme, and supply ink to the 
forme first from top to bottom and then from bottom 
to top. The paper is placed ina roll on shaft D, and 
the end passes to the slack feed d, the function of 
which is to draw the sheet from the roll so as to leave 
it slack between the roll and the intermittent feed, by 
which the sheet is brought over the platen ready to 
receive the impression, and is ed from the platen 
after the impression. It then passes to the cutting 
mechanism, which with the main feed is supported by 
a sliding frame H actuated by a screw, and made 
adjustable on the main frame. F are the feed rollers 
which are actuated intermittently by a clutch mecha- 
nism, the extent of their feed being adjustable. 
2802. Oprarstnc Motive Power, J. Broel.—Dated 
8th July, 1880.—( Not proceeded with.) 2d. 

This relates to apparatus for obtaining motive 

wer by the force of gravitation combined with 
everage. 
2804. Vatves or Gas Mains oR Pipes, J. Aird.— 

Dated 8th July, 1880. 6d. 

This consists in the employment of gas mains or 

pipes of two or more valves in combination with a 


2804) 


body of liquid interposed between them for the pur- 
pose of maintaining a gas-tight joint. 


window sashes cannot be opened, but can be closed 

from the outside. 

2813. DecoraTinc AND ORNAMENTING LOOKING 
Grasses, &c., BE. Evans and J. N. Lee.—Dated 8th 
July, 1880. 2d. 

This consists in Sects under the glass various 
designs in colour printing, so as to form a decorative 
or ornamental border or frame which shall be visible 
through the glass, and which may, if desired, be used 
in place of the ordinary mirror or picture frames. 
2814. Screw Heim For STeaMERs, Compte de Bruc, 

Due de Busignano.—Dated 8th July, 1880. 6d. 
When an auxiliary screw H! is to be used it is 
ted on an independent shaft Al which revolves 
in the rudder G. The rotation of the main shaft A is 


(2814) 


transmitted to the screw in all its positions by the 
bevel gearing B, B!, and B2, the first pinion, Bi, of 
which is mounted fast on the shaft A! of the said 
auxiliary screw H1, and the second B on the end of 
the shaft A, which carries the hollow shaft A, on 
which the screw propeller H is keyed; M is aclutch 
which allows the screw propeller H to be brought into 
gear at will. 


2825. Preparinc Waste Woo. FoR FELLING AND 
Dyeina, &c., R. Aston and R. A. Kinder.—Dated 
9th July, 1880. 4d. 

This consists in'submitting the fibres to the combined 
action of steam and ammonia. 


2826. TeLerHones, J. Imray.—Dated 9th July, 1880. 
—{A communication from Dr. C. Herz.}—-(Not pro- 
ceeded with.) 2d. 

The object of this invention is to obtain great dis- 
tinctness in the sounds, even when mitted over 
id dist: For this rey the receiving 
instrument is rendered microphonic by the use of discs 
or blades of conducting ores, such as sulphides of iron, 
copper, lead, and other pairs of voltaic elements, all 
being pressed together with adjustable pressure, and 


2805. Toots ror TuRNING MOTHER -OF- PEARL | subjected to the sound vibrations of a diaphragm. By 


Butrons, A. Wright and W. Jones.—Dated 8th 
July, 1880.—{Not proceeded with.) 2d. 
Diamonds are 
or grinding them ot 


the use of discs thus connected and arranged, the 
sounds are ified; and in order to render them 


either on a lap or by cutting | clear and distinct when transmitted, condensers are 
erwise, so as a form on them 4 | introduced in the line conducting from one station to 


fine sharp cutting edge similar to the cutting edge of | the other. 


the steel tools at present used. 

2806. Arrixisc METALLIC PLaTEs OR LABELS TO 
ARTICLES OF METAL, C. Westwood.—Dated 8th July, 
1880.—{Not proceeded with.) 2d. 

The plates or labels are placed upon the article while 
the japan thereon is in a plastic state, thereby em- 
bedding it in the japan, which will flow slightly over 
the edges of the metal, and when subsequently 
hardened by the stoving process will form a slight 
flange of japan all round the edge of the label in 
addition to any actual adhesion which may be im- 
parted to the label by the japan at the back. 

2808. Benpinc Meta Tuses, H. J. Haddan.—Dated 
8th July, 1880.(A communication from G. Riese.) 
4d. 


This ists in hi for bending tubes into 
knees, of the method for producing folds by turning a 


[2808] 


shaft A provided with an excentric pin D acting on a 

disc F, and for finishing the folds by means of the 

disc holders H and J and levers, 

2809. Raitway Swirtcues, J. Hough.—Dated 8th July, 
1880. 4d. 


This relates partly to the tie-rods A A which connect 
the two switch rails or points B B together. It consists 
in providing the inner side of the nut with a socket 
or bush which passes through the thickness of the 


switch rail B and is secured inside, so that although 
the head of the nut D isno thicker than before, it yet 
has a firm hold on about eight or ten threads of the 
screw, and is thus much less likely to work loose or to 
strip the thread. 


2810. Heatps, H. Tetlow.—Dated 8th July, 1880.—(Not 

e yarn is formed partly of yarn and partly of 
steel, iron or metal wire. Oné or more lengths of oe 
are twisted with one or more strands of yarn. 

2811. Cap ror Suips’ Masts, 4. A. Rickaby.—Dated 
7th July, 1880. 2d. 

The ya constructed of cast steel, and around the 
i and bottom of the casting is formed a beading or 
fillet of such a depth and of such a thickness as 
give sufficient strength to the parts to meet any sudden 

ressure of strain that may arise in the usual manner. 
uitable holes for the attachment of shackles are also 
formed. 

2812. OPENING anp SecurinG Winpow Sasues, S. C. 
Taylor and W. Riley.—Dated 7th July, 1880.—(Not 
proceeded with.) 2d. 

Balance pulleys are fixed to the window frame, and 
the sashes are suspended by means of a cord, chain, or 
other equivalent, attached to each window, and 
passing over the balance pulleys. The sashes are 
sec! in os | position by a rack attached to one of 
the sheets, and to the window frame a single or double 
catch is attached in such a manner that when a double 
catch is placed in the rack the window sashes are 
secured and cannot be opened or closed from the out- 
side; and when a single catch is placed in the rack the 


2827. AtracuMent To Brss, &c., G. Fromage.—9th 
July, 1880.—{Not proceeded with.) 2d. 

The bib is made of waterproof material and is pro- 
vided with a fiap piece forming a pocket in which 
any liquid food which falls will be caught. 

2828. ImpREGNATING AND PRESERVING Woop, F. H. 
F. Engel.—Dated 9th July, 1880.—(A communication 
Srom J. D. Francks.) 2d. 

This consists in ea i ogra wood by a mixture of 
lime and urine after having treated the materials by 
steam or boiling water. 

2830. Securine Guass IN SKYLIGHTS AND Roors, &c., 
A. Smith.—Dated 9th July, 1880. 6d. 

consists in the employment of strips of lead 


(2830) 


or other soft metal moulded or pressed into a trough- 
shaped form. 


2831. TREaTMENT oF VEGETABLE O1Ls, T. H. Gray.— 
Dated 9th July, 1880. 4d. 

This consists in subjecting linseed and rape oils 
while in a heated state to the action of a precipitating 
solution. 

2832. Sramp Cusuions, W. von Nawrocki.— 
Dated 9th July, 1880.—(A communication from W. 
Haber.) 4d. 

This consists of an elastic stamp cushion, which 
permanently communicates colour to india-rubber or 
other stamps, composed of gelatine or other similar 
more or less elastic mass or composition, which said 
mass or position .is saturated with a suitable 
colouring matter. 
2834. Twistinc on Dovsuinc Macuiyery, J. 7. 

Taylor and J. Tinker.—Dated 9th July, 1880.— 

(Not proceeded with.) 2d. 

consists in placing upon the top front drawi 

roller a counterbalanced instrument or lever, so form: 
and arranged that it fits partially around the said to 
roller with one end hanging down, and upon this aa 
the two threads rest or bear previous to their arrival to 
the ring or flyer. 

2835. ELectric SIGNALLING AND CONTROLLING APPA- 
RATUS FOR Rartway Trains, G. W. von Nawrocki. 
—Dated 9th July, 1880.—(A communication from T. 
Balukiewiez.)—(Not proceeded with.) 4d. 

The electric current necessary for the working of 
signal and controlling apparatus for railway trains is 
generally produced by a magnet, electric, or dynamo- 
electric machine, which is placed either in the guard's 
van, just behind the locomotive, or is driven by one of 
its running axles, so that the current is produced 
during the running of the train; and by suitable 
circuits in the train and on the line to-and-fro s 
can be given between the officials themselves of the 
train, between the ngers and officials, as well as 
from the train to the line and the station for con- 
trolling the trains, and vice versd. 

2836. Trap or VaLvE For House WASTE-WATER 
Pipes, J. W. Lamb.—Dated 9th July, 1880.—(Not 

A trap is applied to the discharge end of the pipe 
The is formed with aslanting 
which fits a hinged flap valve, which shuts with its 
own weight, or is shut by means of a weight, according 
to the position of the valve. 

28377. Licht Hotpers ror CHANDELIERS, CANDLE- 
sticks, &., H. @. Grant.—Dated 9th July, 1880.— 
(A communication from C. Ménard.)—(Not proceeded 
with.) 2d. 

This consists partly in the employment of a socket 
or holder, formed of a bearing plate or disc with three 
or more vertical arms, which are caused to embrace 
the lower end of the candle. 

2839. Tanninc Hives Skins, S. F. Cox.—Dated 
9th July, 1880. 2d. 

This consists in the use in tanning of powdered 
zinc, spelter, or like metal, together with ,tan liquor 


and tanning ingredients to operate on hides or skins 

immersed in such liquor. 

$021. Locks or Knirrinc Macuryes, F. H. F. Engel. 
—Dated 22nd July, 1880.—(A communication from 
A. &. Biernatzki.) 6d. 

With the ition of the lock parts as shown in the 
first figure, the needles are guided by the edges of the 
centre cams B B! B%, and wing cams A A!, in the same 
manner as with the lock now commonly in use. For 
rl ribbed work, lever M is removed from pin 

, and turned on its fulcrum E, in consequence of 
which part B of the centre cam, which slides by piece 
D in a slot of the lock plate 8, is shifted towards the 
unmovable part B?. The B! is guided by a bolt O 
in a slot of the lock plate 8, and is pressed down upon 

B? by spring P. As soon as the lifting of the 
needles begins by motion of the —s the edge of 
sa B presses the needles upward until the shanks or 
eet of the needles meet edge of part B!. This part B! is 


lifted by the ure of the needles sufficiently toallow 
the shanks of the needles to pass between B, B2, and B!, 
after which, by the action of spring P, B! is again 
pressed down upon B?. After being passed 
along the centre cam, the needles are guided 
downward by the edge of the wing cam A! in the same 
manner as with the ordinary lock. The Second part of 
the invention consists in the application of the thin 
steel bar Z—shown in the second figure—which is 
screwed to the lower edge of the lock plateS. The 
action of this bar is that, according to the position, the 
needles are either guided between centre cam and 
corresponding wing cam, or brought to pass under- 
neath the lower edge of the cam. 

3204. Sewinc Macuines. M. H. Pearson.—Dated 12th 

August, 1880. 8d. 

The needle A, which is curved, is mounted on the end 
of a lever Band held there by the plate C and screw 
D; this lever B is pivotted on the top of or above the 
vertical shaft or needle post E, which receives a rotary 
reciprocating or oscillating movement for the purpose 
of feeding the work at F ; such movement isconveyed to 
the needle A through the needle lever B imparting 


thereto a lateral reciprocating motion, and thence to 
the work at F; this movement takes place after the 
completion of the needle’s downw: 
Ww. 


stroke, and 

t it is stationary and the shuttle G is takin 

the needle thread for the purpose of locking it wi 

its own. The tadial reciprocating motion is imparted 

to the vertical heedle post or shaft E from the cam H 

and transmitted thereto by the lever I; also the 

motion required for the needle lever B is derived from 
the cam J ; these cams are mounted on the driving 

shaft K, 

4476. Rotter Skates, W. P. Gregg.—Dated 2nd 
November, 1880.—({Complete.) 6d. 

This consists in roller skates constructed with a 
small supporting roller under the toe and a similar 
supporting roller under the heel of the stock, a middle 
wheel arranged at the inner side of the stock, with 
the upper part of its rim above the upper surface of 
the stock, in combination with a larger middle wheel 
arranged at the outer side of the stock, the hubs of 
the middle wheels being placed on axles in different 
planes, and so located that when the treads of both 
wheels are in the same horizontal plane, the stock of 
the tread is horizontal. 

4566. Forcinc Macuinery, W. R. Lake.—Dated 6th 
November, 1880.—(A communication from S. S. Put- 
nim.)}—(Complete.) 6d. 

This comprises a series of hammers, connected with 
and operated by the piston of a steam engine, or other 
motor placed in close proximity therewith, in such a 


®) ' 
7 


= BY 


manner that the reciprocating motion of the piston- 
rod will be communicated directly to the hammers 
without being first converted into rotary motion as 
heretofore, whereby the employment of eprings, cams, 
shafts, belts, and pulleys for actuating the pulleys is 
avoided. 
4619. L. Finger.—Dated 10th November, 
1880.—(Complete.) 4d. 
This consists in the insertion of strips of cloth, 


leather, paper, or other material Bin slits A created in 
the back of the book, and the cementing of suchstrips 


in said slits without sewing. 

4567. Sream Borter Furnaces, &c., W. R. Lake.— 
Dated 6th November, 1880.—(A communication jrom 
W. D. Dickey.)}—(Complete.) 6d. 

_ This relates to the construction and arrangement o 
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a steam boiler and its connections, whereby pulverised 
or fluid fuel may be advantageously burned for the 
generating of steam and other pu . It consists 
partly in the combination with the fire space of a 
steam boiler, of a steam superheater B located in the 
said fire space; a steam pipe B! leading from the 


steam space in the boiler to the said superheater, and 
provided with a cock, the nozzle C, a steam pi) 
leading from the said superheater to the said nozzle, 
the nozzle G arranged relatively to the nozzle C, the 
fuel holding tank H and conductor provided with a 
cock, and leading from the same to the nozzle G, the 
nozzle G', and air inlet passage C* arranged relatively 
to the fire space to discharge steam, air, and fuel, 
directly into the said fire space without any interven- 
ing conductor. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


236,189. Harrow, James H. Barley, Sedalia, Mo.— 
Filed October 28th, 1880. (Model.) 

Claim.—{1) The combination of a harrow-beam and a 
double harrow-tooth pivotted thereto, the tooth being 
adapted to turn upon the bolt, so that either prong 
may be brought into use, substantially as shown. (2) 
The combination of the harrow-beain and a double- 


A 
2 & 
pronged harrow-tooth pivotted thereto, one of the 
prongs being straight, while the other one is bent, so 
that when brought into use it will stand vertically, or 
nearly so, to the side of the harrow-beam, substantially 
as set forth. (3) A double-pronged harrow-tooth adapted 
to turn upon a pivotal bolt, in combination with the 
beam A, provided with suitable stops to hold the 
prongs in position, substantially as set forth. 
236,398. Vatve Gear For Steam Encrves, Willard 
T. Hatch, Indianapolis, Ind., assignor to the Atlas 
Engine Works, same place.—Filed September 29th, 
1879. 

Claim.—{1) In a steam engine the solid frame A 
formed with ved ribs A’, in combination with 
the tongued slides B and fastening means 6’, adapted 
to serve as herein specified. (2) In valve gear sub- 
stantially as described, the semi-tubular brackets G, 


relatively to the valve stems and valve arms 

e erein speci . (3) In valve gear su’ 
stantially as ental the bushing K, mounted con- 
centrically in the semi-tubular brackets G, in combi- 
nation with the valve stems and with the detaching 
cams J, all arranged as herein specified. 

236,401. DeracnasLe Lip For Avcers, John R. 
Adams and Daniel Robertson, Oakland, Cal.—Filed 
November 5th, 1880. (No model.) 

Brief.—The impr t ists in the mode of 
securing the lip-piece by turning down the edge into a 
depression in the shank. C/aim.—An auger or other 
similar boring-tool having the dovetail slot B diame- 


236.401 
A 


trically across the end thereof, and the cavity or 
depression D, in combination with the dovetail piece A, 
with point or cutting edge and lip C, the piece A being 
secured within the slot B by forcing down the lip into 
the depression, so that the outer edge or face shall be 
preserved smooth and fiush with the rest of the shank, 
substantially as and for the purpose set forth. 


236,405. Steam Cy.inper, John H. Allen, Brooklyn, 
N.Y.—Filed September 3rd, 1880. (No model.) 
Claim.—{1) In combination with a cylinder and 


236,405. 


balance slide valve F, the valve-chest cover D, provided 
with surfaces E on its inside corresponding with the 
valve-seat surfaces B, cast on the cylinder, bearin; 

upon the back of the balance slide-valve F, and arranged 


at an angle with the joint face of said cover D, substan- 

tially in the manner and for the purpose described. 

(2) Inacylinder provided with a balance slide valve, 

the exhaust passage from front and back of the valve, 

connected together by a passage through the valve 
chest cover, substantially in the manner shown and 
described. 

236,431. IxpivipvaL ATTACHMENT FoR ELEcTRIC 
Betis, Angus S. Hibbard, Milwaukie, Wis.—Filed 
September 3rd, 1880. ( Model.) 

Brief.—Improvement in that class of apparatus 
known as “step-by-step” devices, whereby one station 
can be called without sounding the bell at any other 
station. Claim.—(1) The combination, in an individual 
attachment for electric bells. of the magnet, hinged 


armature, pawl L, spring E, ratchet, excentric spring 
C, and arm D, with button F and connecting lines, as 
set forth. () The combination, in an individual 
attachment for electric bells, of the magnets, hinged 
armature, pawl L, ratchet wheel, excentric and springs, 
pawl G, arm D, button F, indicator and dial, and con- 
necting lines, as set forth. (3) The combination with 
the ratchet wheel and arm with the indicator having 
weighted end for bringing the instrument to unison 
after the last tooth of the ratchet has passed the pawl 
L, as described. 
236,443. Tire Lirrer, Andrew A. Linthicum, Colum- 
bia, Md.—Filed November 8th, 1880. (Model.) 
Claim.—In a tire lifter, the combination of the con- 
nected arms A A’, having half-jaws or dogs B B’ at 


their outer ends, and the pivotted levers E E’, having 
half-jaws or dogs F F’, constructed and operating sub- 
stantially as and for the purpose set forth. 


236,460. Avromatic RecuLator ror Evectric Cur- 
RENTS, William E. Sawyer and William Saryer, 
New York, N.Y., assignors to Eastern Electric Manu- 
Jacturing Company, Middletown, Conn.—Filed Octo- 
ber 2nd, 1880. (No model.) 

Claim.—{1) In an electric distributing system, the 
combination of a generator of electricity, a series of 


electric engines or other apparatus, a relay magnet in | 


the local circuit provided with a current regulating 
armature aut tically operated, and actuating me- 
chanism to introduce or cut out resistances in the 
main line, substantially as described, and for the pur- 


tei 


poses set forth. (2) In anelectric distributing system, 
the combination of a generator of electricity, a series 
of electric engines or other apparatus, a relay magnet 
in the main circuit operating a local circuit,-and an 
electro-magnet in the local circuit provided witha 
current regulating armature actuating a lever travers- 
ing a series of resistance terminals in the main circuit, 
substantially as described. 


236,526. Compinep ANVIL AND VICE, Albert L. Adams, 
Cedar Rapids, lowa.—Filed June 17th, 1880. (No 


Claim.—(1) In combination with an anvil, a vice, one 
owed of which is provided with a pivot or pivots at its 
ower end, adapted to operate in serrations formed in 


the corresponding part of the other jaw, substantially 

as and for the purpose set forth. (2) In combination 

with anvil A, jaw B, and nut E, the stop C, bolt D, 

and nut to secure it in position, substantially as and 

for the purpose set forth. 

236,548. Srone-BREAKER, €. Gordon Buchanan, 
Brooklyn, N.Y.—Filed Avgust 6th, 1880.—(No 
model.) 

Claim.—{1) In a stone-breaker, the combination, 
with the frame A A and shafts D’ FE’, respectively, of 
the movable jaws D E, the former of which is pivotted 
at the top and the latter at the bottom, and rigid con- 
necting links F F,as and for the purpose set forth, 
which links transmit motion from jaw D to jaw E, 
and thereby produce motion in the latter. (2) Ina 


236.548) 


stone-breaker, the main jaw D, constructed substan- 
tially as herein shown and described, with vertical 
lever extension D”, whereby the motion of the said 
lever D” will be the reverse of the motion of the lower 


portion of the jaw D, for the purpose of producing 


and controlling the motion of the jaw E, as set forth. 
(3) The combination, with the movable jaw E and 
shaft E’, of the oo boxes G G, tension rods H 
H, and toggle block I, substantially as herein shown, 
and for the purpose described. 


236,551. Gas Recu.atinc Burner, John N. Cham- 
berlain, Springjield, Mass.—Filed May 3rd, 1880.— 
(No model.) 

Claim.—{(1) The combination, with the burner case 
provided with the annular passage 8, chamber B, and 
massage H of the disc D, provided with the tube E 
ae a flange on its bottom end, as shown, and the 


passages 1, 2, and 3 formed therein, substantially 

| as and for the purpose set forth. (2) The burner case 

| having the annular chamber 7 therein and provided 

with the vertical passage H, the horizontal passages 

| 4, 5,6, and the cup E, substantially as and for the 
purpose set forth. 


236,563. Raitway, James B. Eade, St, Louis, 
Mo.—Filed May 8th, 1880.—(.No model.) 

| Brief.—Asystem of communicating ye is arranged 

between the cradle and the ship, also between the 

trucks and cradle. (ldim.—A ship railway car and 

| erad!e constructed with a connected system of 

| hydraulic jacks having stop-cocks or valves, to apply 


| Supports automatically with uniform pressure to all 

| parts of a ship's bottom simultaneously, and lock 

| them in the positions in which they are thus set, and 

| with a connected system of hydraulic jacks beneath 

| the supporting bed or cradle to compensate for vertical 
irregularities in the track. 


| 236,569. Dynamo-ELectric CURRENTS 
| BY MEANS OF SeconpaRY BaTrTeriges, Stephen D. 
} Field, San Francisco, Cal.—Filed August 4th, 1879. 
Brief.—The current from a dynamo-electric machine 
is thrown from one cell to another throughout a con- 
nected series, whereby said series of cells are rendered 
capable of giving a continuous secondary current. 
The invention consists in peculiarities of the apparatus. 
Claim.—{1) The improvement in utilising name. 
electric currents for telegraphic purposes, consistin; 
of the commutator provided with alternate wide ant 
narrow plates, the former being connected together in 


(236. 569) 


pairs and to a series of battery cups, and the latter 
| plates upon each side of the commutator being con- 
| nected each to the other and to separate battery cups, 
| in combination with a dynamo-electric machine, its 
| conducting wires, and the circuit wires, substantially 
| as and for the purpose set forth. (2) The combination 
| of the commutator D, provided with alternate wide 
and narrow plates gy i, the plates g being connected 
together in pairs and to battery cups, and the plates h 
upon each side of the commutator being connected 
each to the other and to separate battery cups with 
the dynamo-electric machine A, wires B CU, springs p, 
arms 7, having hubs O, and brushes V, substantially 
as and for the purposes set forth. (3) A stationary 
commutator D, provided with the alternate wide and 
narrow plates on each side, all the narrow plates on 
each side being united by a single wire and connected 
with a cup J, while the wide plates in pairs are con- 
nected successively with the cups I I of a battery, in 
combination with the dynamv-electric generator A, 
wires B C, springs p, arms », with their hubs O, and 
the brushes V, all combined and arranged to operate 
substantially as and for the purpose described. 


,604. Tuvere, John W. McCorkle, Freeport, Wash. 
—Filed August 10th, 1880.—{ Model.) 

Claim.—(1) The tuyere A, B, C, having straight blast 

D and side passages E F, provided with the 

valves H, the passage g connecting with the interior 

by radial openings K, as shown and described. (2) 

The stop L arranged to form a partition across the 


bore E opposite to the blast pipe, as described, for the 
pu e specified. (3) The water orifice m connectin; 
with the bores D, F, F, as and for the purpose speci- 
fi 


236,644. Lock Nut, Oscar Stoddard, Detroit, Mich.— 
Filed June 7th, 1880.—(No model.) 
Claim. —The combination, with a fish bar having a 


pay or recess, of a bolt and 4 nut with a projecting 

n on its lower edge, adapted to be locked by striking 

the edge of the fin into the groove, substantially as 
escribed. 
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SovutH KEnsiIncton MuseumM.—Visitors during 
the week ending Feb. 5th, 1881 :--On Monday, 
Tuesday, and free, from 10 a.m. to 
10 p.m., Museum, 9682; mercantile marine, 
building materials, and other collections, 2671. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1642; 
mercantile marine, building materials, and other 
collections, 176. Total, 14,171. Average of corre- 
sponding week in former years, 13,802. Total 
from the opening of the Museum, 19,680,601. 

NEW TELEGRAPH INSTRUMENT— Messrs. Francis 
and Co., telegraph engineers, Hatton - garden, 
London, are now introducing a new instrument 
for the purpose of receiving the Greenwich time 
signal at the various telegraph stations and offices 
of private firms, who may be in communication 
with the Postal Telegraph Service. Hitherto the 
passage of the time signal current along the wires 
gives no other indication of its presence than a 
deflection of the needle of ordinary instruments 
and a corresponding movement of the armature 
of the Morse ink writer, and sounder at 10 a.m., 
so that unless a sharp look-out be kept, and the 
eye constantly on the instrument, the actual time 
is not taken. In the new instrument the index 
needle, or in other words, the needle of the galva- 

ter, when defi d, presses against a small 
spiral spring surrounding the stops or ivory pins 
on the dial plate, and by this contact the galva- 
nometer forms itself into a ‘‘ relay ” and brings a 
local battery in circuit with a bell, which is con- 
tained in the same instrument, so that when the 
first part of the time signal is sent the needle is 
deflected, and at the same moment the bell rings ; 
thus attention to the time is at once arrested. 

THROAT IRRITATION.—Soreness and dryness 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use Epp’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s. 14d., labelled “James Epps 
and Co., Homeopathic Chemists, London.” A 
letter received : ‘‘Gentlemen,—It may, perhaps, 
interest you to know that, after an extended 
trial, I fon found your Glycerine Jujubes of 
considerable benefit (with or without medical 
treatment) in almost all forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gorpon 
Hoimrs, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Ear Infirmary.”—ADvT 
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: difficulty. Another matter that has told inst the 

# take this opportunity of making some more general | }o¢¢le-necked pattern with solid case. The form being 
observations on the machine guns undergoing trial before | slightl conical does not suit the foed motion, and this 
reporting the next series of trials. First, it is perhaps | specially tells against the Gatling, which has one stream of 
specially necessary to do justice to the Gatling gun, as | supply to all its barrels pare 5 of one to each. On the 
owing to peculiar circumstances its performance has not a hand, while the form of cartridge told against the 
been at all equal to what it has achieved in previous trials, | Gatling, the fact that the cartridges were all newly made 


It may be observed that there were entered three patterns | and in excellent condition prevented its showing the 
of Gatling in the trial, two with ten barrels and one with | advantage it of supporting the case for a longer 
six. Of these, the long ten barrelled gun has the firing | time than most other systems. The different guns were 
handle placed in prolongation of the axis as shown in | fired by the committee at Enfield previous to coming to 
Fig. 1 of our January 21st description, This is intended | Shoeburyness, and this question was specially investigated. 


| about one-fifteenth of a second of time, and that of the 
| Gardner (proper) for about one-eleventh of a second, while 
| that of the Gatling was said to have been supported as 
long as nearly one-third of a second. This comparison, 
however, which we give as we received it, we consider 
must be modified. It doubtless applies to the guns taken 
in conjunction with the firing ts obtained on the par- 
ticular occasion referred to. In the nature of things it 


would be unjust to apply it to the present firing. Take 
for example, the Gatling with axial action. If its handles 
were made to revolve in half a second, each cartri 

would pass through the disc controlling the action, and 
perform its circle in half a second. Now, if that disc be 


to be an improvement on the side tion shown in a | Some cartridges which were not new, but which were 
larger gun in Fig. 5 herewith: The ddnas consists in | apparently by no means in bad condition, happened to be 
the fact that by this means the handle can be made to | used during the firing there, and it was discovered that 
turn the barrels with it revolution for revolution, whereas | there was a very slight delay in the explosion of the charge. 
the side position was arranged to give only one revolution 


of the barrels for two complete turns of the handle. The | instance, indeed, the bullet received so small a share of the 
new position on the axis, therefore, provides for much | explosive pressure, that it was left in the bore of the 
greater speed. It is, however, much more awkward to | barrel, a casualty which is much more serious than a case 
work, and as a matter of fact, causes an operator to run at | flying out in a burning condition. It ap on investi- 
higher speed than he is aware of, and thus to jam the — when the guns were fired at such a rate that the 
cartridge cases, It is easy to conceive that any one| handle made one revolution in half a second, that the cart- 


changing from one gun to the other specially feels the! ridge in the Pratt-Whitney gun was only supported for | 


examined it would be found that the cartridge case is sup- 
ported for about one-fourth part of its revolution. Con- 
sequently it would under these circumstances be supported 
for one-eighth of a second of time. Its firing results 


In one or two instances this toldagainst the Gardner ; in one | would no doubt be enormously beyond those obtained at 


Enfield at a slower rate, but we are considering it in con- 
nection with the firing results we have here. The ten- 
barrelled Gatling, for example, fired fifty rounds in three 
seconds, or we may say e five revolutions in three 
seconds, or one revolution in three-fifths of a second. At 
this rate its cartridges would each receive support for 
about three-twentieths of a second. It is thought that the 


Fic.| 
FIG.2 
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Nordenfelt supports its cartridges well, for it is almost 
certain that a slight pause is made at the end of the 
forward stroke. Nordenfelt himself claims that an operator 
can suit this to the requirements of any case, but this is 
too great a refinement to be of much practical value. It 
is also claimed for the Gatling that a lock can in case of 
injury be readily withdrawn, and the firing continued as 
before, the cartridges for the disabled barrel never 
advancing into it, but being thrown out unfired on the 
_—— ; whereas in the case of the other guns the stream 

esigned for a disabled barrel has to be cut off, which entails 
trouble and inconvenience. It appears to us however that 
to stop the supply is a more complete and satisfactory 
arrangement than to run cartridges through the breech 
action and pick them up afterwards; and whether it is an 
object to withdraw a broken lock seems to us a question 
which would have to bedetermined by special trials of break- 
downs and accidents. The hopper of the Gatling is cer- 
tainly very readily thrown up in case of a jam, but the 
jams nevertheless did delay the firing very seriously. The 
most tangible plea for the Gatling is the bad effect of the 
bottle-necked cartridge. If it has fired forty-four rounds 
in a second with cylindrical, unquestionably its perform- 
ance with bottle-necked cartridges does not represent 
the possible achievements of the gun. 

We give on the preceding page illustrations of the guns :— 
Fig. 1, the Nordenfelt five-barrelled gun mounted on a 
field carriage, showing the breech end with elevating and 
traversing screws. A is the step on which the operator or 
firing number sits. Fig. 2 shows the Nordenfelt tive-bar- 
relled gun, muzzle view, in the act of working—the operator 
receiving ammunition to be applied to feed the arm in the 
manner shown in the figure. Fig. 3 shows the Gardner 
single-barrelled gun on its tripod stand depressed to an angle 
of 60 deg. with the horizon, as might be required in the 
defence of a wall. This is a singularly awkward position, 
because the cartridges have to descend the ve at an 
angle of 30 deg. We saw them, however, do this very 
well at Shoeburyness on the last day of the trials we new 
have to record, in a two-barrelled arm. The single- 
barrelled arm is perhaps more strongly recommended by 
Gardner himself than any other pattern. It is termed a 
rifle of position rather than a machine gun. Mr. Gardner 
thinks it more convenient. It might be used in almost any 
position. Fig. 4 shows the Gardner five-barrelled gun with 

reech open. A is the firing handle or crank ; B the disc 
with cams ; C the breech cover : D the charging channels. 
Fig. 5 shows a medium size of Gatling gun with a firing 
handle A at side of breech ona field carriage ; B rises on its 
hinge and forms a seat for the operator. 

The severe weather of January 18th and the days 
following interrupted the competitive trial of the machine 
guns conducted by Admiral Boys’ Committee at Shoebury- 
ness. They were, however, resumed at the latter end of 
the following week, and have been pushed on without 
subsequent interruption. In our issue of January 21st we 
gave the order and nature of trials to be carried out. The 
results given at the same time were those obtained in trial 
No. 1 for rapidity. The next section of the proceedings 
was the trial for “accuracy with deliberation.” Each gun 
was fired at 300 and 500 yards range, three targets of 
twenty rounds each being made at each distance, when the 
following results were obtained :—At 300 yards, taking 
the arms in the same order as in our last report (1), 
Gardner 2 barrel, 20 hits in a rectangle of 1ft. 3in. by 
3ft. 4in.; (2) Gatling long 10 barrels, 20 hits in lft. 8in. 
by lft. 4in.; (3) Gardner 5 barrels, 20 hits in lft. 5in. by 
lft. 10in.; (4) Nordenfelt (5 barrels), 20 hits in lft. 10in. 
by lft. 4in.; (5) Gatling short 10 barrels, 20 hits in 
2ft. lin. by lft. Gin.; (6) Pratt and Whitney 4 barrels, 
20 hits within a rectangle 10in. by lft. 9in.; (7) Gatling 
6 barrels, 20 hits in lft. 4in. by lft. 4in, It may be seen 
that the figures of merit not being yet worked out the 
results of the best twenty rounds are given in the above 
rough form. At 500 yards for the results of twenty 
rounds, taken in the same way, were (1)2 barrel Gardner, 
2ft. 9in. by 2ft. 10in.; (2) Gatling long (10 barrels), 3ft. 2in. 
by lft. 10im.; (3) Gardner (5 barrels), 3ft. 2in. by 2ft. 8in.; 
(4) Nordenfelt (5 barrels), 2ft. 9in. by lft. 10in.; (5) 
Gatling (short 10 barrels), 1ft. 8in. by 2ft. 4in.; (6) Pratt 
and Whitney, lft. Sin. by 2ft. lin.; (7) Gatling (6 barrels), 
4ft. by lft. Llin. 

Forty rounds were next fired from each piece at 500 
yards range for figure of merit, with the following 
results :—({1) Gardner (2 barrels) 40 hits in 2lin.; (2) 
Gatling long 10 barrels, 40 hits in 17in.; (3) Gardner (5 
barrels) 40 hits in 13°5in.; (5) Gatling short (10 barrels) 37 
hits with a figure of 23°16in.; (6) Pratt and Whitney, 40 hits 
in 17in.; (7) Gatling (6 barrels) 38 hits in 26in. The next 
trial was that headed in our first report as Section 3, 
accuracy with rapidity (a) at stationary targets, to fire 
without traversing one round from each gun against time 
at 590 yards range at targets, noting time and accuracy, 
three targets to be made. The best results in each case 
wereasfollows:—(1)Gardner (2 barrels) 2 hits within 6in. by 
2ft.; (3) Gardner (5 barrels) 5 hits in 4ft. lin. by lft. lin.; (4) 
Nordenfelt (5 barrels) 5 hits in 2ft. Gin. by 4ft. 7in.; (5) 
Gatling short (10 barrels) 10 hits in 4ft. 8in. by 4ft. 9in.; 
(6) Pratt and Whitney (4 barrels) 4 hits in 2ft. 9in. by 
lft. lin.; (7) Gatling (6 barrels) 4ft. 5in. by 3ft. 3in.; lastly, 
Gardner (5 barrels) recorded as 2ft. 2in. by Ift. 8in. We 
have copied the record of these scores at which we were 
were not present. There appears to be a mistake, as the 
Gatling long (10 barrels) with axis handle is omitted and 
the Gardner (5 barrels) given twice. 

Section 3. Accuracy with rapidity (4) without traversing, 
to fire eighty rounds as fast as possible at 500 yards range 
at stationary targets, three targets to be made in each case. 
The best results were as follows:—(1) Gardner (2 
barrels), 74 hits in 10ft. by 3ft. 9°6in.; (2) Gatling long (10 
barrels), 80 hits in 8ft. by 6ft. 8:4in.; (3) Gardner (5 
barrels), 80 hits in 6ft. 1lin. by 5ft. 9in.; (6) Gatling short (10 
barrels), 80 hits in 7ft. Gin. by 6ft. 9in.; (6) Pratt and 
Whitney (4 barrels), 80 hits in 3ft. 2in. by 8ft.; (7) 
Gatling (6 barrels), 79 hits in 14ft. 2ft. by 7ft. 7in. The 
Nordenfelt record is omitted in this series, 

On February 2nd the trials recommenced, the stage of 


the trial being that headed—Section 3. Accuracy with 
rapidity (¢) with automatic or hand scattering motion for 
thirty seconds at a row of targets 9ft. high, 81ft. long, at 200 
yards range. The Gatling 6-barrels had been now with- 
drawn from the competition, having failed tofire 1000 rounds 
without jamming. The results were as follows :—(1) 
Gardner (two barrels),- first trial, 182 shots in the half 
minute, but owing to the gun being placed wrongly some 
of the shots were off the targets. Second trial, 199 shots. 
This gun was fired by Mr. Gardner himself with two 
assistants. 

With the same numbers he fired his five-barrel gun 305 
shots in the half minute, about a second of time being 
lost in pulling off his neckerchief, which had blown into 
his face. The Nordenfelt five-barrels fired 315 shots in 
the half minute, worked by Nordenfelt and one assistant. 
The Pratt-Whitney, worked by Capt. O'Callaghan and 
two assistants, fired 354 shots (one misfire) in the half 
minute, but owing to the yielding of the springs regulating 
the scattering action, the barrels were pointed off the 
targets in one extreme position. A new ten-barrel Norden- 
felt then was fired for the first time; this gun is worked 
by a revolving handle, and gave excellent results, Mr. 
Nordenfelt, with one assistant, firing 390 rounds in the 
half minute. 

On February 3rd was commenced Section E of the part 
of the programme dealing with accuracy with rapidity, 
namely, firing at the moving target, termed the “running 
deer,” 12ft. by 6ft., drawn in a wagon at a trot, from a 
point 800 hundred yards from the firing point to one at 
400 yards distance on a different line, and exposing the 
targets to a fair diagonal shot for about a minute and 
a-half, more or less, according to the rate of movement. 
The target meeting with an accident, had to be replaced 
by a smaller one 10ft. by 5ft. The following results were 
obtained :—(1) Gardner(2 barrels) fired 170 rounds, obtained 
7 hits. The time occupied in crossing was rather short, pro- 
bably under 1 min. 20sec. (2) Gatling long (10 barrels), tired 
273 shots, making 11 hits in 1 min. 50 sec. (3) Gardner 
(5 barrels) 245 shots, 14 hits in 1 min. 50 sec. (4) Norden- 
felt (5 barrels), 178 shots, making 11 hits in 1 min. 24 sec. 
(5) Gatling short (10 barrels), 483 shots, making 18 hits in 
1 min. 24 sec. (6) Pratt and Whitney (4 barrels), 580 
shots, making 13 hits in 1 min. 22 sec. (7) Nordenfelt 
(10 barrels), 310 shots, making 25 hits in 1 min. 20 sec. 

A trial was then made of the effect of the fire of marks- 
men, with Martini-Henry carbines, at the running target, 
the following officers acting as marksmen :—Colonel Close, 
Captain O'Callaghan, Captain Adams, Captain Gould 
ion. During the crossing of the running target only 


41 rounds were fired, but out of them 5 hits were obtained. 


It is to be observed that, while the shooting of the marks- 
men was very good, and for the number of rounds fired 
compares favourably with the machine guns, it is not the 
particular function of these pieces to fire at a rapidly 
moving object. It is true that machine guns of larger 
calibre might be specially employed to fire at torpedo boats, 
but it is seldom that they would be crossing the line of 
fire even so obliquely as this wagon. However, it is well 
to bear in mind that, with good marksmen firing both 
machine guns and rifles at a rapidly moving object, the 
former will cause a much greater waste of ammunition. 

In the afternoon Section d, of the accuracy with rapidity 
programme was begun (Section e having been taken out of 
itsorder). This consisted in firing at three fixed targets 6ft. 
square placed at 300, 500, and 700 yards, in different 
directions, as wide apart as the ground would allow, forty 
rounds to be fired at each target. The time and number 
of hits to be noted. In quoting from the programme it is 
desirable to explain that there were three targets in all, 
one at each range, and that the guns opened fire first at 
the most distant one, so as to represent the conditions of 
firing at an advancing enemy. The guns were laid on the 
700 yards target before the signal to fire was given. The 
following results were obtained:—(1) (Gardner (2 
barrels) at 700 yards ; time of firing 6 sec., 5 hits; time 
of laying on 500 yards target 24 sec., firing 6 sec., 6 hits 
and 1 ricochet ; time of laying on the 300 yards target 
24 sec., firing 5 sec., 8 hits. Gatling, long, (10 barrels) 
and Gardner (5 barrels) followed with results which we 
did not succeed in obtaining fully before leaving the 
ground. 

The following initial velocities are recorded as having 
been obtained on February 3rd, depending chiefly on the 
difference of length in barrel :—(1) Gardner (2 barrels) 30in. 
long, velocity 1385ft. per second; (2) Gatling long (10 
barrels) 32in., velocity 1408ft.; (3) Gardner (5 barrels) 
30in., velocity 1364ft.; (4) Nordenfelt (5 barrels) 26in., 
velocity 1368ft.; (5) Gatling short (10 barrels) 24in., velo- 
city 1339ft.; (6) Pratt and Whitney (4 barrels) 26in., velo- 
~~ 1349ft.; (7) Nordenfelt (10 barrels) 32}in., velocity 
1 t. 


BOILER EXPLOSIONS. 

TuE following is the text of a Bill to make better provision for 
inquiries with regard to boiler explosions, set down for reading on 
the 16th instant, but the reading has been postponed sine die. 
The Bill is being brought in by Mr. Mason, Mr. Burt, Mr. Lee, and 
Mr. Broadhurst :— 

Whereas special provision has been made by law for making 
inquiry into the causes and circumstances of boiler explosions 
on board ships and on railways, and it is expedient that like 
provision be made for making inquiries with respect to boiler 
explosions in other cases : Be it therefore enacted by the Queen’s 
most Excellent Majesty, by and with the advice and consent of the 
Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, as 
follows :— 

1, This Act may be cited as the Boiler Explosions Act, 1881. 

2. This Act shall extend to the whole of the United Kingdom. 

3, In this Act the term “ boiler” means any closed vessel used 
for generating steam, or for heating water, or for heating other 
liquids, or into which steam is admitted for heating, steaming, 
boiling, or other similar purposes. The term “ court of summary 
jurisdiction ” means any justices of the peace, metropolitan police 
magistrate, stipendiary magistrate, sheriff, sheriff substitute, or 
other magistrate or officer, by whatever name called, who is 


capable of exercising jurisdiction in summary proceedings for the 
recovery of penalties. ‘ 

4, This Act shall not apply to any boiler used exclusively for 
domestic purposes, or to any boiler used in the service of her 
Majesty, or to any boiler on board a steamship having a certificate 
from the Board of Trade. 

5. (1) On the occurrence of an explosion from any boiler to 
which this Act applies, notice thereof shall, within twenty-four 
hours thereafter, be sent to the Board of Trade by the owner or 
user, or by the person acting on behalf of the owner or user. 
(2) The notice shall state the day and hour of the explosion, the 
number of persons injured or killed, as well as the purposes for 
which the boiler was used, and, generally, the part of the boiler 
that failed, and the extent of the failure. (3) If default is made 
in complying with the requirements of this section, the person in 
default shall, on summary conviction, be liable to a fine not ex- 
ceeding twenty pounds. 

6. (1) On receiving notice of a boiler explosion the Board of 
Trade may, if it thinks fit, appoint a competent and independent 
engineer, practically conversant with the manufacture and work- 
ing of boilers, to make a preliminary inquiry with respect to the 
explosion. If it appears to the Board of Trade that a formal 


investigation of the causes and circumstances attending the ex- 


plosion is expedient, the Board of Trade may direct a formal 
investigation to be held ; and, with respect to such investiga- 
tion, the following provisions shall have effect : (2) Formal in- 
vestigations of boiler explosions shall be made by a court con- 
sisting of three commissioners, two of whom shall be competent 
and practical engineers specially conversant with the manufacture 
and working of steam boilers, and the third a competent lawyer. 
The court shall be presided over by one of the engineering com- 
missioners, the selection being made by the Board of Trade. (3) 
Any such formal investigation shall be held in open court, 
in such manner, and under such conditions, as the commissioners 
may think most effectual for ascertaining the causes and circum- 
stances of the explosion, and for enabling them to make the 
report hereinafter mentioned in this section. (4) The court 
shall have, for the purpose of its investigations, all the powers of 
a court of summary jurisdiction when acting as a court in the 
exercise of its ordinary jurisdiction, viz. :—(a) The court, or any- 
one appointed by it, may enter and inspect any place or building, 
the entry and inspection whereof appears to the court requisite 
for the said purpose. (+) It may by summons under its hand 
require the attendance of all such persons as it thinks 
fit to call before it, and examine for the said purpose, and 
may for such purpose require answers or returns to such 
inquiries as it thinks fit to make: (c) It may require 
and enforce the production of alk books, papers, and 
documents which it considers important for the said purpose. 
(d) It may administer an oath, and require any person examined 
to make and sign a declaration of the truth of the statements 
made by him in his examination. (¢) Every person so summoned, 
not being the owner or user of the boiler, or in the service or 
employment of the owner or user, or in any way connected with 
the working or management of the boiler, shall be allowed such 
expenses as would be allowed to a witness attending on subpoena 
before a court of record ; and in case of dispute as to the amount 
to be allowed, the same shall be referred by the court to a master 
of ‘one of the superior courts, who, on request under the 
hands of the members of the court, shall ascertain and certify 
the proper amount of such expenses. (5) The engineer 
making a preliminary inquiry with respect to any boiler 
explosion, and the court making a formal investigation with 
respect to any boiler explosion, shall present a full and clear 
report to the Board of Trade, stating the,causes of the explosion, 
and all the circumstances attending the same, adding thereto 
any observations thereon, or on the evidence, or on any matters 
arising out of the investigation which they think right to make 
to the Board of Trade, and the Board of Trade shall cause 
every such report to be made public in such manner as it 
thinks fit. 

7. Any fine payable under this Act shall be recoverable in 
Scotland in accordance with the provisions of the Summary Pro- 
cedure Act, 1864—27 and 28 Vict. c. 53—and of any Act or 


_Acts amending the same, and in Ireland within the police district 


of Dublin metropolis, in accordance with the provisions of the 
Acts regulating the powers and duties of justices of the peace for 
such district, or of the police of such district elsewhere in Ireland 
in accordance with the provisions of the Petty Sessions (Ireland) 
Act, 1851—14 and 15 Vic. c. 93—and any Act amending or 
affecting the same. 


THE WESTINGHOUSE BRAKE IN FRANCE. 

THE Paris-Lyons Railway Company has, after careful inquiry, 
decided to adopt the Westinghouse brake on the whole of the 
enormous network of railways the property of the company. The 
adoption of continuous brakes has been carefully considered for 
some years by M. Marié, locomotive superintendent of the line, 
and he has finally sent in a report to his directors. In this he 
discusses the principle and the practical working of the Smith's 
vacuum and Westinghouse brakes, and recommends the adoption 
of the latter, and goes on to estimate the cost :—First, of apply- 
ing it to the whole of the passenger rolling stock, consisting of 
800 engines and 5447 vehicles; and, secondly, to -a limited 
portion—300 engines and 1210 vehicles. M. Marié’s estimate 
for the former hypothesis is £326,000, and for the latter £88,000, 
and the report concludes with a proposal to the chairman of the 
company :—First, to approve of the three. contracts annexed 
herewith, between the Paris-Lyons Railway Company, M. Henry, 
and the Westinghouse Brake Company ; secondly, to adopt in 
principle the application of the Westinghouse brake to the whole 
of the passenger rolling stock ; thirdly, to authorise the effective 
and immediate application of this brake to all main-line trains, 
both fast express, and also to omnibus trains; fourthly, to open 
a credit of 2,300,000 francs to his department, in order to execute 
this work for that limited part of the stock. It will be seen that 
the expense proposed to be incurred is very great. The directors 
of the line have adopted the propositions as far as regards numbers 
three and four, and we presume that the work is now being pro- 
ceeded with. This is an important step in the adoption of con- 
tinuous brakes. 


GRAIN STORAGE AND TRANSPORT AT MILLWALL. — The 
method of working grain adopted at the Millwall Docks has 
proved so successful that it has been decided to greatly increase the 
needful yeaem, and an ortler has just been given to the Mid 
land Railway Carriage and Wagon Company for a further 500 
20-ton wagons of the description patie om. supplied by them to 
this company. The leading feature of this system is the employs 
ment of railway wagons or bins, cach of about 20 tons capacity, 
which are, in fact, travelling granarivs; these receive the in 
from the importing vessel, on run back into sidings. Upon 
application being received the delivery of the grain to craft, vans, 
or railway wagons, is made at any convenient site. The wagons 
have numerous outlets each side suitable for the sacking and 
weighing of the grain. The entire dock is thus available for 
receipt and delivery, instead of such operations being confined to 
the limited space of an ordinary granary. 


| | 
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RAILWAY MATTERS. 


A risk of £1 per ton in rails makes a difference of £25,000 per 
year to the North-Eastern Railway Company. 

IN consequence of the success of the tramways in Sydney, mect- 
ings have been held in several country towns, agitating for their 
establishment in those towns. 

DurinG the past year the London, Chatham, and Dover Railway 
Company carried 29,000,000 passengers, which is an increase of 
1,300, since 1871. The train miles made in 1880 were 3,500,000 
and the gross sum earned was £1,171,000, as compared with 
£749,000 in 1871. 

From Major Marindin’s report on the collision which occurred 
upon the 13th of December, at the locomotive junction, Nine 
Elms, on the London and South-Western Railway, when the 
4 p.m. up passenger train from Kingston came into collisien with a 
light engine standing upon the up Windsor waiting to crosainto the 
locomotive yard, it seems that the collision resulted from a failure 
in the block working, due to a mistake in the signalling between 
the Queen’s-road junction and the locomotive junction signal- 
cabins. 

THE North-Eastern Railway possesses 1459 locomotives. 
The maximum number daily in steam has been 960, and the engi- 
neer and | tive superi lents estimate that they ought to 
have 50 per cent. more engines than are in actual use to do the 
work properly, because there is a certain number in the shops, and 
some in reserve, and some rebuilding. In 1877 the maximum 
number in steam was 947 and in stock 1447, In 1878 the maximum 
number in steam was 873, and in stock 1451. In 1879, 835 were in 
sveam, and 1451 in stock. 

THE heaters used on the New York Elevated Railroads consist 
simply of pipes extending the entire length of the cars. They are 
coupled from one car to the other by means of rubber hose. The 
average pressure of steam supplied by the locomotive is 25lb. This 
is regulated by a small ‘‘ pop valve” arranged in the hose under 
the rear platform of the last car. When the steam reaches any 
pressure over the desired amount the valve is raised and allows it 
to escape, thus protecting the hose from bursting when the pressure 
becomes too great. 

Cows must be built with stronger ribs in America than in this 
country, for an American contemporary says :—‘‘ A few nights ago 
the freight train on the Savannah, Florida, and Western Railway 
was coming into Albany at the rate of about twenty miles an hour, 
and a cow was standing on the track. The cowcatcher ran smoothly 
between her forelegs, lifted her up gently, and took her along for 
some distance, the cow ingly tented with her free ride. 
After a while the engineer halted his train, got down and had to 
force his bovine ‘dead-head’ passenger off the engine.” 

SEVERAL monster freight locomotives are in process of construc- 
tion for the New York, Pennsylvania, and Ohio Railroad. bac. 4 
rest on six drivers and a four-wheeled truck, and will weig 
38 tons empty. Trainmen, says the National Car Builder, are 
considerably troubled by their trains breaking in two when hauled 
by these powerful consolidated engines, and the only remedy seems 
to be heavier draw-bars, links and pins. These engines are approach- 
ing some of ours in weight, and the Americans will apparently have 
to follow us in weight of rolling stock fittings, as they are already 
in short wagons. 

THE work of cutting niches in the Hoosac Tunnel preparatory 
to laying a double track has begun. These niches are small recesses 
cut out of the side of the tunnel to enable workmen to have a 
place of safety for themselves and their tools while working in the 
tunnel after the double track is laid. The recesses will be 200ft. 
apart, 34ft. in depth, 8ft. high, and 6ft. wide. At an interval of 
every 300ft. a larger niche will be built, the dimensions of which 
will be 10ft. in depth, 12ft. high, and 8ft. wide. These are 
designed for construction hand-cars and the larger apparatus used 
in constructing or repairing the tracks and the interior of the 
tunnel. 

THE Midland Railway Company’s return of working stock shows 
that the company now owns 32,344 engine trucks and carriages, of 
which ninety-five have been added during the past six months. 
These ninety-five include twenty-four locomotives with tenders, 
forty-four new coal wagons, and twenty-seven brake vans. Several 
trucks and six passenger carriages were withdrawn from service. 
As indicating the larger t of busi now tr ted by the 
company, it is interesting to note that the stud, which now stands 
at 2829 horses, has been increased by ninety-four during the half- 

ear, and thirty six new drays and carts, bringing up the total to 
Joss, have been added to this department. 

C1RCULARS have been issued inviting attendance at a meeting of 
West Riding Traders and season ticket holders at the Victoria 
Hotel, Bradford, on the 21st inst., at 5 p.m., to consider various 
a gpa reforms in railway matters. Amongst these are :—‘‘ (1) 

oint use of stations and rolling stock, (2) A uniform 5-mile 
weekly season ticket for the three classes, taken out at any railway 
station, at 1s., 1s. 6d., and 2s. for the first five miles or fraction 
thereof, and at 6d., 9d., and 1s., for each five miles beyond the 
first five miles for the three classes. The average for all classes of 
season tickets being under £4 each. (3) The granting of a weekly 
season ticket, covering the three kingdoms or Europe, at £1, or 
£3, third class, Supposing 200,000 were issued weekly at £2 each, 
this would mean 20,000,000 a year, or 1 in every 70 who travel in 
a week; and in the busy season 500,000 would represent fifty 
millions of money, dispensing with cheap trips entirely.” 


THE proposed new railway from Rotherham to Bawtry has met 
with prema remarks our Sheffield correspondent, in an un- 
expected quarter. It is said that Mr. Wortley, M.P., at the 
instigation of his colleague, the Right Hon. A. J. Mundella, M.P., 
has ted to lead opposition to the measure on the ground of 
the proposed railway passing through Maltby Common. A plan of 
the proposed railway has been shown to me. The line really 
touches a corner of the Low or Far Commons, which are swampy 
= ; no one would be likely to go there for health. A railway to 

wtry would be a great convenience to the people of Sheffield 
and Rotherham, as it would afford them a pod means of access 
to the common which in some parts is very attractive. There are 
thirty-six persons who claim to have common rights over the 
commons in the parish of Maltby, viz., Wood Lee, Stone Low, 
and Far Common, of these twenty-five have assented to the con- 
struction of the railway, one remained neutral, and ten have not 
yet given any answer. The n ~ li>:,it is expected, will also 
develope the quarries at Wick .csley _ which — the greater 
portion of the grindstones used in the Sheffield trade. Other 
items relate to charges for the use of trucks, charges for horses 
and cattle, and to an annuity for servants. 


CONSIDERABLE annoyance has, it seems, been caused in India by 
a sudden advance of the rates for carrying wheat and seeds to 
Bombay by the Great Indian Peninsula Railway, and the question 
of tariffs is likely to become prominent. The traffic in these com- 
modities to Bombay showed a marked increase last year, the 
we of wheat from that port amounting to 94,716 tons against 
3007 tons in 1879, while the shipments of linseed were 85,100 tons 
against 24,000 tons the year before. This increase was of course 
to some extent due to a recovery from the effects of the famine 
veriod. It is argued that the advance of the rates will throw the 
usiness which Bombay has begun to develope back to Calcutta. 
The East India Railway Company are said to have always appre- 
ciated the advantage of low rates, and on this account, in spite of 
the longer voyage to Europe, the longer railway journey, and other 
disadvantages, that port has been able to compete with Bombay. 
It is added that the change will be disastrous to merchants, as, 
ever since the monsoon, contracts have been made for wheat and 
seeds for delivery in February, March, and April, the prices being 
on the railway rates then advertised. e advance amounts 
to from 11 annas to 24 rupees per candy, and will be sufficient to 
turn bare profits, such as are now made, into heavy losses, 


NOTES AND MEMORANDA. 


THE annual consumption of telegram forms throughout the 
United Kingdom amounts to 137 millions. 


PHOSPHOR bronze 1s again being recommended for use as tele- 
graph wires, on account of its great conductivity and strength. 

A CHEAP and efficient method of constructing and laying under- 
ground telegraph and telephone wires or cables in such a way as to 
secure facility of inspection is much wanted. 

To remove old paint, slake 3 lb. of stone quicklime in water, and 
add 11b. of pos making the whole into the consistence of 

vaint. Lay this over the old work with a brush, and let it remain 
rom twelve to fourteen hours, when the paint is easily scraped off. 


A PAPER was recently read before the Academie des Sciencés, on 
a } par of total destruction of organic matters, for investigation 
of poisonous mineral substances, by M. Pouchet. The principle is 
that it is possible to heat between 300 deg. and 400 deg., in presence 
of carbon or organic compounds, mineral elements contained in a 
mixture of sulphuric acid and acid sulphate of potash. The 
sulphate of potash retains substances the most volatile and decom- 
posable—e.y., salts of mercury—while the organic matters are 
quickly destroyed. 

Tur Bulletin of the Iron and Steel Association says that 
** American steel has been exclusively used in the manufacture of 
the Brooklyn bridgework. The rejections in foreign steel were so 
great as to render it unprofitable to use it, although the first cost 
of the wire rods was less.” We suppose that “‘ rods” is a misprint 
for ‘‘ ropes,” that is to say, cables, and the meaning of the y € 
is not quite clear, but it is probably intended to convey that only 
the cost of the cable wire was less than that of the rest of the 
steel used in the bridge. It is a remarkable fact that English steel 
should have turned out so badly. We should like to hear some- 
thing about this from the English firms concerned, whom we for- 
bear to name. Is it possible that their representatives in the 
States were too economical? 


In his recent lecture on “Gas and Electricity as Heating 
Agents,” Dr. Siemens observed that ‘‘ Although by means of the 
combustion of either solid or gaseous fuel heats are produced which 
suffice for all ordinary purposes, there is a limit a upon the 
degree of temperature attainable by any furnace depending upon 
combustion. It has been shown by Bunsen and by St. Claire- 
Deville, that at certain temperatures the chemical affinity between 
oxygen on the one hand and carbon and hydrogen on the other 
absolutely ceases, and that if the products of combustion CO2z and 
H2O be exposed to such a degree of temperature they would fall to 
pieces into their constituent elements. This point of dissociation, 
as it is called, is influenced by pressure, but has been found for 
COz under atmospheric pressure to 2600 deg. C.—or 4700 deg. 
Fah. But long before this extreme point has been arrived at, 
combustion is greatly retarded, and the limit is reached when the 
losses of heat by radiation from the furnace balance its production 
by combustion. 


An alkaline spring has been discovered in Bunhill-row that 
possesses most of the constituents of Carlsbad water, but in a 
smaller degree. A tube well 217ft. deep has been recently com- 
pleted on the premises of Messrs. Le Grand and Sutcliff, Bunhill- 
row, and an analysis of the spring found in the chalk proves it to 
be a soft water possessing the character of the spa waters referred 
to above. The well, although artesian, is only so to a partial 
extent, and a pump of novel construction raises the water from 
123ft., and delivers it at the surface. Since this fact was made 
public, Mr. J. Lawrence-Hamilton has written to say that alkaline 
spas are plentiful in all parts of London. Wherevera well is sunk 
toa sufficient depth in London, alkaline water is sure to be reached 
either a few hundred feet from the surface or much deeper down 
in the greensand. As a notable instance of a strongly alkaline 
water, he refers to the water yielded by the artesian well in 
Trafalgar-square and with which St. James’s Palace is supplied. 
At Streatham there is a Spa, the waters of which contain a very 
large quantity of sulphate of magnesia, and also sulphuretted 

A CORRESPONDENT, “‘A. P. S.,” sends an interesting note upon the 
action of frost on different liquids in glass bottles, to Nature. He 
says that ‘‘ During the late severe frost we had a number of bottles 
broken in our laboratory by the freezing of their contents, and it 
is curious to observe what salts tend to prevent such an occurrence. 
Out of thirty sets of reagents the following were destroyed :—27 
ammonium oscalate, 7 calcium sulphate, 8 potassium ferrocyanide, 
1 lead acetate. It is remarkable that not one bottle of lime-water 
was frozen. That calcium sulphate, which only contains 5}, of 
solid, should freeze, is not astonishing; but the ammonium oscalate 
bore away the palm with ease, although the amount dissolved was 
considerable. A single bottle of saturated solution of alum was 


MISCELLANEA. 


THE revenue of the Colony of New South Wales during the past 
year shows an increase of no less than £600,000 over that of 1879. 


Ir is stated that Mr. Silbiger has contracted for the construction 
_ electric railway between Shipping Point and the camp at 

en. 

Mr. EpMUND YATES will preside at the festival of the News- 
vendors’ Benevolent and Provident Institution, to be held at 
Willis’s-rooms on Friday, 4th March next. 


Ar the meeting of the Leeds Civil and Mechanical Engineers’ 
Society held on the 28th ult., a paper on ‘‘ Traction Dynamo- 
meters and some Results of their Application” was read by Mr. 
G. F, Charnock, 

Durine the year 1880 the Bridgewater Navigation Company car- 
ried 2,645,296 tons of merchandise, or 333,000 tons more than in the 
previous year. The total revenue amounted to £337,488, about 
£35,000 more than last year. 

Mr. W. A. SummMERs, whose death we recorded last week, had 
retired from the firm of Day, Summers, and Co. about twenty-one 
years, and since then had not engaged in engineering operations. 
Mr. Thos. Summers is still a member of the firm. 

A SHEET works in the Dudley district that has been idle for a 
few years, known as the Staffordshire Ironworks, Greets’ Green, 
is now under repair, and is about to be restarted by Mr. Grice, 
formerly with Messrs. Morewood and Co., Smethwick. 

THE death, at the age of sixty-nine, of Mr. Wm. Mander 
Sparrow, of Albrighton Hall, has occurred. The deceased was a 
senior partner in the Osier Bed Iron Company, Wolverhampton ; 
but for the past few years the business has been practically carri 
on by Mr. Sparrow’s nephews, who are the other partners—Mr. 
W. A. Brown and Mr. 1. W. H. Fowke. 

A NEW edition is about to be published of the ‘‘ Dictionnaire des 
Arts and Manufactures et de l’Agriculture, by M. Ch. Laboulaye. 
This is the fifth edition of this dictionary, and will be published in 
parts or in four volumes. It is a useful dictionary, but we may 
express the hope that either some new illustrations will be cut for 
the new edition, or that they will be much better printed than they 
are in the prospectus. 

Messrs. ROBERT THOMPSON AND Sons have successfully launched 
from their shipbuilding yard, Southwick, Sunderland, an iron screw 
steamer, the Regent, of the following dimensions : 290ft. long by 
37ft. broad, and 28ft. depth of hold, having been constructed on 
the spar deck rule, under Lloyd’s special survey to class 100 Al, 
and the Board of Trade for p ger certificate. Her engines are 
inverted compound surface condensing engines of 200-horse power, 
built by the North Eastern Marine Engineering Company, Limited, 
Sunderland. 

A PAPER advocating the superiority of hydraulic over screw jacks 
was read by Mr. Corby at the meeting of the Manchester Scientific 
and Mechanical Society on Friday. The reader condemned the 
screw jack as a relic of barbarism, and expressed his astonishment 
that there were so very few mechanics who understood the 
hydraulic jack, simple as it was. He urged that in every works 
where there was any lifting to be done there should be at least one 
hydraulic jack, and he thought the day was not far distant when 
the screw jack would be a thing of the past. 

THE Northern District meeting of the Association of Municipal 
and Sanitary Engineers and Surveyors will be held at Blaydon-on- 
Tyne, Friday, 25th February, 1881. The members will assemble 
at 12.0 in the large room, Station Hotel, Blaydon. The follow- 
ing papers will be read and discussed :—‘‘ Roadways, &c.,” by 
James Hall, borough surveyor, Stockton ; ‘‘ Wood Pavements,” by 
R. 8. Rounthwaite, borough surveyor, Sunderland. During the 
day the works of Messrs. Smith, Patterson, and Co., sanitary 
ironfounders, Messrs. Douglas Brothers’ Ironworks, Messrs, Harri- 
man oa Co.’s pipe works, and Blaydon Bottle Works will be 
visited. 

At the meeting of the Metropolitan Board of Works, last Friday, 
Mr. White introduced a deputation from the Westminster District 
Board of Works, who presented a memorial on the subject of 
widening and otherwise improving Vauxhall Bridge. The memorial 
stated that a bill had been introduced by the board into Parlia- 
ment, empowering the board to alter Vauxhall Bridge by removing 
the two central piers and converting the three central arches into 
one span or opening. The memorialists, while acknowledging the 
great importance of this proposal, strongly urged the necessity for 
widening the bridge, and improving the carriageway and footways. 
The memorial was referred to the Bridges Committee. 

A CORRESPONDENT sends the following report, taken from the 
Sheffield Daily Telegraph, of an action taken under the Employers’ 
Liability Act :—‘‘ At the Lincoln county-court yesterday, Judge 


broken, also one of mercuric chloride. <A curious thing hapy 1 
to one bottle, which shows, he thinks, that ice does not expand 
suddenly when it freezes. He unstoppered a bottle of AmsO that 


was still liquid, when the contents immediately solidified in his hand, 


without bursting the bottle. The next day he found the ice had. 


protruded 3}in. from the neck of the bottle, carrying the stopper at 
its extremity.” 


Ir has ti been noticed that shrubs on hills are less 
injured in some winters than those in valleys. It would appear 
that this is due to the fact that the hill plants are less subject to 
sudden and frequent variations of temperature. Some observa- 
tions made at Giessen last winter by Herr Hoffmann throw light 
on the way in which plants are injured in time of hard frost. The 
great advantage of a hilly position was then apparent; the plants 
so situated took little or no harm, while quite near, in the valley, 
there was extensive injury. The injury, too, decreased in propor- 
tion to elevation above the valley. Some tender fruit trees placed 
in specially favourable circumstances on the low ground withstood 
the lowest temperature—23 deg. R. Still more instructive was the 
fact that one and the same bush—e.g., buxus, or thuja—was killed 
in its foliage on the south side, while on the north side it remained 
green. Herr Hoffmann also considers that when plants are 
thoroughly frozen the killing takes — as surely whether the 
temperature of the plant be raised 20deg.—i.e., from minus 17 deg. 
to ae 3deg.—or from minus 10 deg. to plus 10deg. With each 
degree of less variation the injury is proportionally less, and for 
each species the fatal amplitude of variation is special and 
determinate. 


THE nf nse employed by Dr. Siemens to effect the electro- 
fusion of such materials as iron or platinum, and a modification of 
which he considers will eventually be generally used for producing 
very high temperatures and for melting irndium, consists of an 
ordinary crucible of plumbago or other highly refractory material, 
laced in a inetallic jacket or outer casing, the intervening space 
‘ing filled up with pounded charcoal or other bad conductor of 
heat. A hole is pierced through the bottom of the crucible for the 
admission of a rod of iron, platinum, or dense carbon, such as is 
used in electric illumination. The cover of the crucible is also 
pierced for the reception of the negative electrode, by preference 
a cylinder of compressed carbon of comparatively large dimensions. 
At one end of a beam, supported at its centre, is suspended the 
negative electrode by means of a -_ of copper, or other good con- 
ductor of electricity, the other end of the beam being attached toa 
hollow cylinder of soft iron free to move vertically within a 
solenoid coil of wire, presenting a total resistance of about fifty 
units or ohms. By means of a sliding weight the preponderance of 
the beam in the direction of the solenoid can be varied so as to 
balance the magnetic force with which the hollow iron cylinder is 
drawn into the coil. One end of the solenoid coil is connected with 
the positive and the other with the negative pole of the electric 
are, and, being a coil of high resistance, its attractive force on the 
iron Bore is proportional to the electro-motive force between the 
two electrodes, or, in other words, to the electrical resistance of 
the arc itself, 


Steph had before him the case of Charles William Paulger 
v. the Noith Lincolnshire Iron Company, which had been remitted 
from a superior court, and was brought to recover damages from 
the defendants for injuries sustained through their negligence. 
The damages were laid at £500. Plaintiff. a boy in employ of 
defendants, had an arm broken through the fall of a wagon from 
a drop on to the office in which he was working. The jury con- 
sidered the office ought not to have been under the drop, and 
found a verdict for plaintiffi—damages £275.” 

Tue Swan’s Electric Light Company has been registered, and, 
according to the terms of the agreement, Mr. Swan is to be one of 
the few fortunate inventors and patentees who are rewarded for 
their ability and energy. The capital of the company is to be 
£100,000, of which Mr. Swan is to be paid £25,000 in cash and 
2500 fully paid-up shares. He is, moreover, to be appointed 
managing director of the technical department for fourteen years 
at a salary of £1000 per year. Thus, if it all comes about, Mr. 
Swan will receive for his inventions, past work, and future fourteen 
years’ managing directorship, the sum total of £64,000; but this is, 
after all, not much for about a quarter of a century’s thought, and, 
at least, twenty years’ work—not as much as numerous merchants 
and stockbrokers make in the time. Mr. Swan has recently taken 
out new patents. 

Mr. JOHNSON, theelectrician to Messrs. Tasker, Sons, and Co., Shef- 
field, has patented a microphonic transmitter, which is, our Sheffield 
correspondent says, reported to be, in combination with Professor 
Bell’s receiver, the most powerful and distinct method of trans- 
mitting messages hitherto known. This transmitter has just been 
fixed to a wire connecting the Atlas Works of Messrs. John Brown 
and Co., in Sheffield, with their collieries at Carr-house and 
Aldwarke Main, some eight or nine miles away. Messrs. Steel, 
Tozer, and Hampton have similarly connected their Bessemer 
works at the Ickles with their offices in George-street and the 
Central Telephone Exchange. These are the largest telephonic 
circuits in the neighbourhood of Sheffield, but conversation is kept 
up with an ease which seems even to surpass the facilities obtained 
from other instruments attached to shorter circuits. 

THE regulations for the London International Medical and Sani- 
tary Exhibition, to be held by the Parkes Museum of Hygiene, at 
South Kensington, July 16th to August 13th, have been finally 
decided upon. The charge for floor space is to be £1 per foot 
frontage, with an average depth of 6ft.; wall space, from 5s. to 
10s. per square yard. It may be here remarked that the mercantile 
spirit of South Kensington is here very evident in the charge of no 
less than £1 10s. per square yard to exhibitors, who are to show 
articles for the ‘‘ advancement of science,” and of from 5s. to 10s, 
to anyone who wishes to instruct the public in sanitary matters by 
hanging up a drawi Applications for space must include a 
description of the articles proposed to be exhibited. For machinery 
in motion exhibitors will have to provide gas engines. New inven- 
tions will be protected under the Protection of Inventions Act, 
1870. The work of organisation will be carried on at the Parkes 
Museum, and for this purpose the Library of the Museum will be 
open daily from 10 to 4, Saturdays, 10 to 2, 
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BAND SAWING MACHINE WITH SELF-ACTING FEED. 


MESSRS. CHARLES POWIS AND CO., ENGINEERS, MILLWALL. 


SIDE 


TuHIs machine has been specially designed and constructed by 
Messrs. Charles Powis and Co., Cyclops Works, Millwall Pier, 
London, to saw logs, flitches, and deals into boards of any thick- 
ness, by the continuous action of a band saw. The wheels, 48in. 
in diameter, are covered with two thicknesses of leather; the 
lower one runs on a fixed spindle, the upper one has a convenient 
arrangement for adjustment, and is fitted with a patent tension 
apparatus to prevent the breakage of saws. 

The wood is supported by a table, and brought up to the saw 
by a pitch chain, and dogs attached to the chain. The feed is 


continuous, and can be varied in speed to suit any class of timber, | 


whether hard or soft. The fence is provided with a screw and 
nut to enable the nicest adjustment to be made, and witha 
pressure roller and levers to keep the wood up to the fence. 

To facilitate the removal of the fence when the machine is not 
required for deal cutting, a portable jib crane has been attached 
to the main frame, and by means of wheel and screw one man 
can easily remove the fence. 

The table can be set at any angle for bevel cutting. The jib 
may also be used in lifting and removing timber from or on to 
the table as may be required. 

The countershaft for working the feed is fitted with fast and 
loose pulleys, bringing the feed entirely under the control of the 
workman. It is separate from themachine,and may be fixed either 
above or below the floor line as may be most convenient. The 
framing is a massive cored casting with a large base permitting 
the machine to be driven at a high velocity without vibration. It 
is constructed in a thoroughly sound and substantial manner, and 
may be regarded as a satisfactory machine. 


HAMPTON’S SMOKE CONSUMING FURNACE 
BRIDGES. 

THE smoke consuming bridge shown by the annexed engraving 
has now been fitted to boilers in a large number of works, and 
much satisfaction is expressed with the results obtained. The 
invention consists in the employment of a hollow perforated 
bridge through which air from the ashpit is admitted, the quan- 
tity of air being controlled by the valve seen at the bottom of the 
bridge, and which is operated by the connecting rod, which is 


\ 


carried to the front of the boiler. By this'means the quantity 
of admitted air may be increased when coal is freshly added and 
reduced as the fire burns clear. The parts are made so as to be 
readily fitted to any furnace and for renewal, and the whole is 
sufficiently simple to prevent disarrangement. Different 
opinions are held by engineers as to the propriety and economy 
of admitting air into this part of the furnace, but the testimonials 
submitted to us by Mr. Hampton are in favour of his invention. 
The bridges are made by Mr. J. Hampton, Loughborough. 


PATERSON’S AIR BRAKE. 
Art one of the pits at Blantyre Colliery the engine draws coals 
with one cage only, so that in the descent the cage had to be 
regulated either by means of a brake or checking it with steam. 
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| This was found to be very objectionable, and about two 
| years ago Mr. James Paterson, engineer of the colliery, invented 
| an arrangement in which the piston of the engine acts the part of 
| an air brake. The accompanying engraving explains the action. 
| The engines have a pair of 30in. cylinders with the drum placed 


its load is ready for the ascent the link is put in forward gear. 
and the speed regulated by the steam throttle valve. When it 
reaches the surface and is about to make the descent, the link is 
kept in the same forward motion, the steam throttle valve is shut 
and the air valve is opened. The weight of the cage causes its 


| 
| 


STEAM PIPE 


AIR PIPE 


SECTIONAL PLAN 


ELEVATION 


between, and work with the ordinary link motion. Between the , descent, but the speed of it is regulated by the opening of the air 
cylinders and the throttle valve is placed a branch pipe with a | valve, the piston becoming for the time an air compressor, 
throttle valve T opening to the atmosphere. The engineman | drawing air from the exhaust and expelling it by this valve. 
works these valves by means of levers placed close to his hand, | This arrangement has worked very well, and continues to give 
the line of which is shown by the dotted lines. When the cage and ' great satisfaction. 


TIMMS’ EXPANDING BORING TOOL. and retained in their position by notches at the end which fit on 
WE illustrate in the accompanying engraving a new tool being | t° 4 hollow sleeve C ; this sleeve moves longitudinally on the 
introduced here by Messrs. Selig, Sonnenthal, and Co., Queen | spindle, and thereby expands the cutters to the desired size by 


Victoria-street. The tool comprises a central spindle B, with a | Sliding them out or in on the inclined surfaces of their grooves. 


A strong steel nut C with an internal bevelled surface corre- 
sponding to the bevelled surface of the cutters is theri screwed 
upon the cutters, and keeps them firmly in position ; this bevelled 
nut is also locked by a jam nut E, making it impossible for the 
cutters to move out of position. 


boss or disc at one end; in the boss are three longitudinal 
grooves cut for the insertion of an equal number of small steel 
cutters A, which fit accurately in the grooves, and project radially 
from the boss to the required extent of hole to be cut ; the 
grooves are tapered and the cutters are tapered correspondingly, 
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PLANT FOR THE SOFTENING, PURIFICATION, AND FILTRATION OF WATER. 


rT MR. J. H. PORTER C. E., LONDON, ENGINEER. , 


(For description see page 122.) 


House 


ri 


Fig. 5.—The Porter-Clark Process at the Swindon “‘Waterworks.—Sectional View of Works. 


Figs. 2 and 3.—Front Elevation and Longitudinal Elevation of Apparatus at Edge Hill, Liverpool. 


= 
Fig. 6.—Arrangement*of Filters"at Liverpool, ™ 


Fig. 7.—Water-space Frame. Fig. 8.—Filtering Plate or Chamber. eet 


_ Fig. 4.—Arrangement of Apparatus for from 2000,to 4000 Gallons per Hour. 
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THE PURIFICATION AND SOFTENING OF 
WATER. 


WE recently called attention to the effective purification of 
water which is found to accompany the Clark’s softening process 
when that process is combined with a subsequent filtration. 
The extent to which this purification could be carried was 
described in our impression for the 17th of December last, and 
reference was then made to the satisfactory results obtained by 
the application of Clark’s softening system in combination with a 
form of filter made by Messrs. F. Atkins and Co., of London. 
Messrs. Atkins and Co. have long engaged themselves on this 
subject, and the peculiarity of their system is the employment 
of a filter so made that the cloths by which the filtration is 
effected can be occasionally cleaned of that which they have 
separated from the water, by means of brushes so manipulated 
as to make it unnecessary to take any part of the filter asunder. 

We now propose to describe the combination of the Clark’s 


process with filter press filtration as carried out by Mr. J. H. | 
At the Banstead Asylum, as is well known, there are | 
This | 


Porter. 
some miles of hot water pipes for heating the building. 
heating apparatus was arranged and executed under the instrue- 


tions of Mr. F. J. Bramwell, and the advantage of having softened | 
water so that no deposit of carbonates and sulphates, lime and | 


magnesia should take place in them, was the inducement to try 
the system of softening and filtration devised by Mr. Porter. 
After trial on a small or temporary scale the system was adopted 
as described by Mr. Bramwell before the British Association at 
Plymouth, in August, 1877. Since that time the arrangement 
of apparatus necessary for the combined processes has been 


largely adopted in manufactories, in private and public buildings, | 
and for town water supply, and even more largely for the | 


' sheds of the London and North-Western Railway Company in 


Liverpool. At Silvertown 12,000, and at Liverpool 15,000 gallons 


| of water are treated per hour continuously, or over a ton per 


minute. In each case the supply of hard water comes to the 
softening apparatus from a tank above, into which it is con- 
tinually pumped from a well. 

The pair of tanks shown, right and left, in Fig. 1 showing the 
Silvertown apparatus, are 29ft. in length by 134ft. in width, and 
contain each eight hours supply of lime-water. This lime-water 
is used in a clear state, and, as nearly as may be, fully “ satu- 
rated ;” therefore while one is in course of being emptied, the 
other is filled, the excess of lime kept in it is roused up by 
revolving machinery ; and then, the machinery being stopped, 
the excess of lime slowly settles, leaving strong clear lime-water 
ready for use. The more recently devised apparatus dispenses 
with the previously necessary large tanks, and employs instead, 
as is shown in Fig. 2, vertical cylindrical tanks containing a hori- 
zontal or vertical slowly revolving spindle fitted with a simple 
form of rouser or agitating arms, which serve to keep the water 
in the tank in sufficient motion to cause the necessary agitation 
and mixture of the water with the lime at the bottom of the 
tank. 

Of the pair of cylinders, 7ft. in diameter by 30ft. in height, 
shown in Fig. 2, illustrative of the apparatus at Liverpool, one 
only is employed for the preparation of the lime-water, and con- 
tains a quantity equal to four hours’ working only, as against the 
capacity for sixteen hours’ working provided at Silvertown. But 


| in this case, by the adoption of the constant circulation, and a 


constant but very slow revolution of the rousing machinery at 
the bottom of the vessel, the water entering among the lime at 
the bottom becomes saturated, and, as it slowly ascends by the 
currentinduced by the outlet pipe shown at the top, parts with the 


softening and purification of water for steam boilers, fixed and 
locomotive, in order to prevent incrustation and consequent 
loss of efficiency, economy in fuel, and unnecessary wear of 
boilers. 

In clear waters from wells or springs of the chalk formations, 
the hardness is produced almost entirely by carbonate of lime. 
Where carbonates of magnesia and of iron are present in any 
considerable proportion, the time necessary for chemical action is 
greater, and necessitates more extensive plant. Water from the 
chalk underlying the London clay and in the vicinity of the river 
is very variable in character, and may—like pond and river 
waters containing organic matter and some alumina—require 
special treatment, involving greater expense in the plant and in 
the working. 

In dyeing operations the sulphates are not considered to 
seriously affect the colours; it is the bicarbonate of lime, both 
in dyeing and in the steam boiler, that occasions so much embar- 
rassment and so much waste. By means of additional re-agents, 
the sulphates of lime, &c., may moreover be removed, where their 
presence is seriously objectionable ; but, while in boiling con- 
tinuously under considerable pressure, a proportion of these 
sulphates may crystallise out as the solution becomes concen- 
trated, occasional blowing out of the boiler will get rid of the 
concentrated solution. In the earlier works carried out by Mr. 
Porter, open vessels or tanks were employed, but more recently 
he has made some improvements, economising cost and space, 
and securing simplicity of working, by making use of closed 
cylindrical vessels. The two systems are illustrated by Figs. 1, 
2,3, 4,and 5. In Fig. lis given a sectional view of the plant 


in operation at the works of the Silvertown India-rubber, Gutta- 
percha, and Telegraph Works Company. A vertical line through 
the centre of Fig. 1 would give, on either side, a representation 
of the arrangement at the paper mills of Mr. Edward Lloyd, 
at Sittingbourne, the apparatus there treating 6000 gallons per 
hour. Figs. 2 and 3 show the plant in operation at the locomotive 


Fig. 1.—Softening and Filtering Apparatus, India-rubber, Gutta Percha, and Telegraph Works, Silvertown. 


excess of lime in suspension, and becomes cleared in doing so. 
The softening of the hard water, by the continuous admixture of 
about 10 per cent. of this lime-water from this cylinder with it, 
is carried on at Liverpool in the second cylinder, and at Silver- 
town in an open tank between the two lime-water tanks, Thus, 
the whole of the water passes through this tank. 

To promote the chemical action of the lime-water upon that 
proportion of the carbonic acid of the hard water that holds the 
carbonates in solution, a brisk agitation is kept up in the mixing 
vessels, At Silvertown this is done by forcing in air through 
perforated pipes, by means of a steam air pump; and at Liver- 
pool the agitation is produced by sets of revolving grids driven 
by a small steam engine. 

As the chemical action of the clear lime-water takes effect upon 
the carbonic acid in the clear hard water, infinitely minute 
crystals of carbonate of lime are produced, rendering the water 
chalky and of a milky appearance. This chalky water descends 
at Silvertown direct to the four filter presses ranged on either 
side of the softened water tank; at Liverpool it is led over by a 
12in. pipe into the filtering room, where it is connected with a 
horizontal cylinder 2ft. 9in. in diameter ; whence, as at Silver- 
town, the chalky water descends to the four pairs of filtering 
machines—see Figs. 3 and 6. 

Fig. 6 illustrates a pair of these filters at Liverpool. They 
contain each 100 square feet of filtering surface, and five of them 
are sufficient to be in action at one time for the 15,000 gallons 
per hour. At Silvertown, where the water is less pure, and the 
head of pressure also less, a larger proportionate filtering area is 
required for the quantity of water treated. Each filter is made 
up of a series of cast iron plates and cast iron open frames of the 
form shown by Figs. 7 and 8, page 121. 

Over these filtering chambers, of about lin. in thickness, is 
dropped—as a towel placed upon a towel-horse—a cloth of fine 
cotton twill, having holes worked in it to correspond with the 
holes through the upper corners of both water space frames and 


filtering chambers. When these alternate water spaces and 
filtering chambers with cloths are pressed closely and tightly 
together by a powerful end-screw, it will be seen that the 
holes become, collectively, tubular channels of the length of the 
“battery,” the channel of the one side admitting its chalky 
water to the circular water spaces, whence, being inclosed, and 
under pressure, it can only escape through the adjoining cloths 
into the concentric and radiating grooves which conduct it by 
a small outlet to the channel on the other side, 

The frequency with which it may be necessary to change the 
cloths depends upon the amount and character of the impurity, 
other than the chemically formed chalk, present in the water, 
At Liverpool, Sittingbourne, and other places where the waters 
are from deep wells in the chalk, or red sandstone, we are 
informed that the filters run for fifteen hours before it is 
thought necessary to remove the cloths and their deposit of 
carbonates of lime and magnesia. This deposit is easily removed 
by an ordinary trowel or by a wooden blade, and in the other 
modifications of the apparatus Mr. Porter intends to attach the 
cloths to the filtering chambers so as to admit of their being thus 
partially freed from deposit without being disturbed, and a 
reverse current of the filtered water is to perform the office of 
freeing the interstices of the cloth from the crystalline mass of 
carbonate of lime, or from the compacted impurity they would 
otherwise retain, The labour of one man, however, is found 
sufficient at Edge Hill to cleanse cloths and filters and attend to 
the other details of the process in softening 150,000 to 180,000 
gallons for the day’s work, so that the time occupied in 
removing and cleaning filter cloths does not seem to be of 
great importance in all cases, At Silvertown, where the cha- 
racter of the water gives a slimy and viscous deposit, a lad 
assists the workman, and their united wages amount to 0°62 of a 
penny per thousand gallons, 

The deposit of pure carbonate of lime from the filters is, in 
some instances, found valuable in the manufactures carried on at 
the very works in which the process is in operation, and, as for 
every ton of lime employed in the softening process about three 
tons of this “ whiting,” of the purest quality, results, the pro- 
cess will often cost very little indeed. The influence of the 
softened water in dislodging old inecrustations from boilers 
previously working with hard water is very curious, and has been 
often remarked. It is particularly noticeable with the 
locomotive boilers at Liverpool, as in stationary boilers elsewhere, 
and the principal object of the adoption of tne system in these 
cases is the employment of water that will leave no calcareous, 
non-conducting incrustation in the boilers. 

The cost of purifying the water at Mr. Lloyd’s works, where it 
has been in operation for two years, is found to be 1d. per 1000 
gallons, but in treating very much larger quantities, the working 
expenses are, relatively, less. 

In Fig. 4 is shown an arrangement of the apparatus which in 
different sizes has been or is being fitted in several waterworks 
and breweries, 

Turning now to the purification effected by the softening pro- 
cess combined with filtration, it may be usefu® to give the 
following table taken from the sixth report of the Rivers 
Pollution Commission. Composition, in parts per 100,000, of 
metropolitan waters before Pm after softening with lime :;— 


| 
| 2d | 25 
Description. | £2 & 3 
| $2 | | & | * 
| & “ 
Thames Water. | Deg. 
Grand Junction Company's water, | 
23°98 | °144 “018 18°8 
Ditto ditto, after Clark’s process, 
Grand Junction Company's water, | 
Ditto ditto, after Clark's process, July 
llth, 1870 10°00 0380 °022 
Grand Junction Company's water, | | 
October 10th, 1870 .. .. | 24°72] °102 “014 21°38 
Ditto ditto, after Clark’s process, | 
October 12th, 1870... .. .. .. 9°26 | *066 “019 3°4 
Grand Junction Company's water, 
November 7th, 1870 .. .. .. «. 28°10 “134 024 20°3 
Ditto ditto, after Clark's process, 
November 14th, 1870... .. .. .. 11°64 | °127 027 5°0 
Grand Junction Company's water, 
December 8th, 1870 .. .. .. .. 28°84 | °166 “024 20°6 
Ditto ditto, after Clark’s process, | 
December 8th, 1870 .. .. .. .. {| 14°10] °118 021 
Grand Junction Company's water, | 
January 16th, 1871... 30°24 | “042 21°8 
Ditto ditto, after Clark’s process, 
January 16th, 1871 .. .. .. .. | 13°84) °153 “019 54 
Grand Junction Company's water, 
February 8th, 1871 .. .. .. .. 31°70 | °241 “040 21°32 
Ditto ditto, after Clark’s process, 
February 9th, 1871 .. .. .. .. | 16°58; “021 70 
Grand Junction Company's water, 
29°56 | °145 “016 23°4 
Ditto ditto, after Clark’s process, 
Grand Junction Company's water, 
16th, W871 .. .. .. °200 20°6 
Ditto ditto, after Clark’s process, 
April 15th, 1871 .. .. .. .. .. | 19°18] °060 013 4°6 
Grand Junction Company's water, 
May 9th, 1871 28°26 | °248 *033 20°6 
Ditto ditto, after Clark’s process, 
Lee Water. 
New River Company's’ water, 
February 14th, 1871 .. .. .. .. 30°60 | *135 “018 22°4 
Ditto ditto, after Clark's process, | 
February 14th, 1871 .. .. .. .. | 18°76] °100 60 
Water from deep Wells in the Chalk, 
Kent Company's water, January 16th, 
Ditto ditto, after Clark's process, 
January 16th, 1871 .. .. .. .. | 19°00 | °044 016 70 


Professor Wanklyn wrote of the process by precipitation with- 
out any filtration :—“ Waters to which this method of purification 
is adapted are such as contain carbonate of lime retained in 
solution by excess of carbonic acid. The process consists in 
adding lime to such waters until the excess of carbonic acid is 
neutralised ; when this has taken place both the lime added and 
that in solution are precipitated as carbonate, a minute quantity 
remaining in solution, as carbonate of lime is not absolutely 
insoluble in water. By this process not only is the water 
softened, but a very large proportion of the organic matter con- 
tained in it is removed, and if the water be coloured, the colour- 
ing matter is also entirely or in very great part removed, The 
following examples will indicate to what extent the organic 
matter is removed by this process :— 


Parts per 1,000,000, 


Free. Albuminoid. 

Before Clark oor 

‘ore Clark’s process .. .. 0 05 

I. { 0°01 “02 

Before Clark's process 0°025 0°22 

0°08 

ll Before Clark's process 0°015 0°22 
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“It is to be observed, that the organic matter removed can be 
proved to be present in the chalk precipitated.” 

Of the hardening salts present in potable water, carbonate of 
lime is the one most generally met with, and the above table 
gives a good idea of the effectiveness of the process in removing 
this. To obtain a numerical expression for this quality of hard- 
ness, a sample containing 1 1b. of carbonate of lime, or its equi- 
valent in other hardening salts, in 100,0001b., is said to have 
ldeg. of hardness, Each degree of hardness indicates the 
destruction and waste of 12]b, of the best hard soap by 
100,000 Ib., or 10,000 gallons of the water when used in washing. 
Thus 10 gallons of water of the hardness of Thames water cause 
the waste of nearly a quarter of a pound of soap when it is used 
for washing, and yet the water may be softened and filtered at a 
cost of less than 1d. per 1000 gallons, It is, however, estimated 
that upon the scale of operations involved in the treatment of 
the London river water supply of 125 millions of gallons, the 
cost would be reduced to one-third or one-fourth of a penny per 
1000 gallons. Considering that the householder of London pays, 
for very hard water not perfectly filtered, fully 2s. per 
1000 gallons, the working expense of even 1d, per 1000 gallons 
will hardly appear to the consumer as a sum to be cavilled at. 
To one paying £4 4s. per annum for say 100 gallons consumed 
daily, or 36,500 gallons in the year, 364d. would be an insigni- 
ficant addition to pay for soft, purified and brilliantly clear 


water. 

In 1877 the directors of the Swindon Waterworks Company 
had to consider the best system for purifying and_ partially 
softening the water supply of Old and New Swindon ; and, 
after studying the various systems in operation—visiting among 
others the older works at Canterbury, and the examples of the 
process in operation at the works of Mr. Duncan, in London, 
and at the New Middlesex County Asylum, at Banstead, in 
Surrey, they gave the preference to the system adopted by 
Mr. Porter, 

The water supply of the towns of Old and New Swindon is 
collected chiefly from springs in the greensand thrown out by 
the gault at Wroughton. The spring water is of about 34 deg. 
of hardness, in parts, per 100,000, or about 24 deg., in grains, 
per gallon ; but the reservoir being formed by an embankment 
at the foot of a long and wooded ravine, the degree of hardness 
is more or less modified by a varying quantity of surface water, 
which contributes also varying quantities of organic matter, 
chiefly of vegetable origin, together with earthy matter or 
alumina. 

The illustration, Fig. 5, shows a sectional view of the plant 
employed at Wroughton for the water supply of Swindon, A 
pair of wrought iron tanks, each 30ft. by 15ft. by 8ft. in depth, 
serve for the preparation of the lime water, a due proportion of 
which is led into one compartment of the smaller cistern, placed 
above one end of the long tank—50ft. in length——in the room at 
the lower level. Into another compartment of the same cistern, 
the water flows, by gravitation, from the reservoir on the higher 
ground. Valves actuated by levers,to which motion is given by a 
large float in the long tank beneath, allow the two waters to fall 
into this “ mixing tank,” in which a violent agitation is kept up 
by air continually forced in through perforated pipes. 

To give the more time for the chemical action to perfect itself, 
the water is compelled, by partitions, to flow down the two sides 
of the long tank, and to return by a central compartment— 
closed at the upper end—from which, as under a similar arrange- 
ment at Silvertown, the chalky water descends to the eight 
double filters placed immediately beneath. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
oorrespondents. ) 


HIGH SPEED LOCOMOTIVES, 


Sir,—Permit me to correct what appears to be a misconception 
of the meaning of a phrase in my letter to you which was 
published in your issue for January 14th. In mentioning the 
‘double bogie ” as the engine of the future, I used the American 
term for the ‘‘ Fairlie,” and was much pleased to find that Mr. 
Gobert, in the very next column, held the same views, which he 
also shared with an ‘‘eminent French engineer.” American 
double bogie engines are always built with a single boiler and 
steam bogie at one end, and a tank at the other supported by a 
four or six-wheeled truck ; and you will at once see that this plan 
allows of a grate at least as wide as can be made on the Wootten 
system, as long as convenient, and as deep as in the ordinary 
locomotive. In your editorial upon this subject, in the same 
number of THE ENGINEER, you say, “‘A fire-box may be made 
large either by augmenting its length or by increasing its width. 
The latter expedient can only be adopted by putting the grate over 
the trailing wheels, as in the Wootten box.” A moment’s reflec- 
tion upon the possibilities of the double bogie fire-box will convince 
you that this statement is too broad, since all the driving wheels of 
this engine are in front of the box. Indeed, Wm. Mason has 
already built them with fire-boxes 62in. deep inside and grates 
44in. wide by 52in. long for a 3ft. gauge, and 48in. wide for the 
regular gauge; and they run so smoothly that the smallest of 
them, with 42in. wheels and 10in. by 16in. cylinders, frequently 
run with ease at the rate of forty-five miles an hour on a 3ft. 


gauge. E. SPARKE. 
Boston, Mass., February 3rd. 


Str,—There are several very interesting bits in your last week’s 

per anent high speed locomotives, about which I wish to say a 
ew words. You say in your leader that “the only high speed 
engine yet built in the States is Mr. Wootten’s.” Now to my mind 
the N.Y.C.R.R. express —— with 18in. by 24in. cylinders, and 
four 6ft. 6in. coupled wheels (nearly the same proportions as the 
L. and N.W. Railway standard type, but a size larger), is another 
and perhaps the most likely engine for the purpose as yet reported 
side. 

8 it not very questionable to say that ‘‘a speed of fifty miles per 
hour is daily reached with pede: coaches on the Laed NW. 
Railwa: ”—unless, of course, on a falling grade ? We know that at 
the brake trials the highest speed attained or attainable was forty- 
nine and a-half miles per hour, and that on a good selected piece of 
line, with fifteen coaches only. True the Midland and North- 
Eastern trains ran faster, but, if I remember right, they were some 
tons lighter, 

_Reverting now to Mr, Wootten’s engine, I think it is only fair to 
him to say that as the P. and R.R.R. runs though an anthracite 
region, and as the railway company own some of the most 
important mines, it is most likely a sine qua non to use that kind 
of coal in the company’s locomotives. This is not all. The 
problem for Mr. Wootten to solve was to design an engine to burn 
waste anthracite slack, not coal. Now the use of such slack 
involves, as we all know, a large grate, a thin fire, and compara- 
tively slow combustion; and to combine these with the other 
requirements of a fast-running engine presents, I venture to think, 
many difficulties which I hope Mr. Wootten’s daring and ingenious 
design will — solve. I wonder, however, what sort of 
permanent way they have on the Bound Brook Route to endure 
a load of from fourteen to twenty tons per axle? 

With regard to the letter of “X.” on ‘the locomotive of the 


future,” I should like to ask what outside cylinder types have been 
ysed on the Northern Railway of France since they di led the 


Cramptons, twenty or more years ago. I omit, of course, the 
Engerth’s and the four-cylinder monstrosities of MM. Flachat and 
Petiet. I have only seen insides used for passenger purposes. The 
fastest and heaviest trains in France are worked by outsides, and I 
believe the same is the case in Germany, where the speeds nearly 
if not quite equal those of our own lines, ‘‘ X.” seems to object to 
the use of the bogie, but with the ever-increasing size and weight 
of the engines now being built, the use of the bogie or its 
equivalent must surely become general ere long. LOOKER-ON. 
February 14th. 


[In the Trent brake trials the total weight of the London and 
North-Western train was 241 tons 8 cwt., and the speed was 49°5 
miles an hour. It is to be remembered that a run of only three 
miles was allowed to get up speed, and this was not sufficient. 
Distances of ten miles and more are constantly run on the London 
= ee with twenty coaches at fifty miles an hour.— 

D. E. 


Srr,—Will you permit me to say a few words on a subject which 
possesses a great deal of interest ;° in fact, I do not Som any 
matter which could be discussed in your pages which is so interest- 
ing to a very large number of your readers as the construction of 
high-s cool Iessonetiven, either in this country or anywhere else ; 
and I hope that some of my fellow-readers of THE ENGINEER will 
avail themselves of the opportunities it always, according to my 
experience, gives for free discussion, and say thelr say about high- 
speed locomotives in its pages. 

Before saying anything about Mr. Wootten’s engines, let me 
suggest that the time is not very far away when we shall want to 
set our own house in order in the matter of locomotive construction. 
On all the main lines we are building heavier and heavier locomo- 
tives, and this increase of weight has but one — namely, to 
keep the engines out of the repair shops—very laudable, no doubt, 
but we shall want ere long more than this; we shall want 
engines which can run trains of twenty coaches at an average 
speed of fifty miles an hour—a velocity which is now 
regularly exceeded by only one train in the world, namely, the 
Flying Dutchman, on the broad gauge of the Great Western. 
The average running speed of this train is, I believe, fifty-three 
miles an hour, onl it is worked by the Great Britam, the 
Hirondelle, and other engines which are as much as twenty-five 
years old. Can it be that the narrow gauge cannot run a train at 
this tate? Exeter is not a or lace, and Bristol is by no 
means a leading port. Can it be possible that Leeds, Manchester, 
Birmingham, or Liverpool do not want as fast a train as Bristol 
and Exeter? I can scarcely think this. Let our locomotive 
superintendents use a little of that weight which they introduce so 
freely, to make their engines capable of running at a higher speed 
with a fair load than is now possible, and the public will soon 
respond, A train from London to Liverpool in four hours would 
fill well if the ordinary fare and a-half were charged all round, 
and an average speed of a trifle over fifty miles an hour would 
suffice. The distance is 202 miles. The run should be made with 
one stop of ten minutes at, let us say, Rugby, eighty-three miles 
from Euston. The remaining run would be 120 miles, or a little 
more than the Great Northern run of 1054 miles to Grantham. 
This would present no difficulty, because water troughs render a 
big tender unnecessary. We have, then, 202 miles to be run in 230 
minutes, which means a speed of 50°5 miles an hour. The fastest 
train now on the road takes five hours and five minutes, by the time 
table, which really means, as a rule, five hours and twenty minutes. 
There are wonderful things yet possible for locomotive superinten- 
dents if they will try to attain them. 

Turning now to Mr. Wootten’s engine, it ought not to escape 
notice that it was constructed to burn anthracite dust, and that it 
failed to do this. Are we to conclude, therefore, that if Mr. 
Wootten had the engine to design over again, he would have 
adopted a smaller grate? The engine has only 1100ft. of heating 
surface, and its cylinder capacity is, when compared with that of 
an 18in. by 24in. engine, as 97 is to 77. An English engine would 
have a Oft. 6in. wheel, while Mr. Wootten’s engine has a 
5ft. Sin. wheel only. This augments the disparity to 113 to 77 
approximately. Thus, the Wootten engine has a cylinder capacity 

ver mile nearly double that of an English engine, with the same 
caine surface or a little more. The pulling power of the English 
engine would be over 99 lb, per pound average pressure in the 
cylinder, and this, with an average absolute pressure of 60 Ib., 
would mean 125 1b. in the boiler, and would give a pull of, in 
round numbers, 6000 Ib., which at 30 1b. a ton would be 200 tons 
ross. Deducting 55 tons for engine and tender, we have 145 tons 
Toft, or say fourteen coaches, a very nice train for fifty miles an 
hour. I cannot see how Mr. Wootten can steam his big cylinders 
with his comparatively sinall boiler ; and this is no doubt the reason 
of the small efficiency of the engine as compared with its enor- 
mous weight, great cylinder rg and huge grate. The chances 
are that if Mr. Wootten would line up his cylinders to 19in. 
diameter his engine would keep much better time. 

Swindon, February 14th. RUNNING BoarD. 


A PATENT LAW PROPOSAL, 

Srr,—As I see that you court suggestions for a new patent law, 
I venture as a patentee to offer one which isthe offshoot of experi- 
ence, and may therefore be of value. I would make the fees as at 
present, but prolong the term to twenty-one years, the £50 being 
payable at the end of the seventh year, and the £100 at the 
fourteenth. Up to the end of the seven I would allow additions 
and disclaimers at small fees, and insist upon the déposit of a 
perfect model at the end of the seventh year ; thjs would represent 
the perfected machine or process—if carried out—and would be 
worth preservation. It takes seven years asa rule to geta machine 
commercially and mechanically perfect, and it would then be a 
valuable property. In other respects I would not alter present 
procedure. Bach addition as well as original specifications would 

published as now, and would be the property of the patentee, so 
that no other man could graft his improvements on it without the 
consent of the former. W. H. Baxter. 

The Lawn, Brixton-hill, 8. W. 


ICE MAKING MACHINERY. 

Srr,—It is necessary I should correct the statements of Mr. 
Gorman in the discussion on Mr. Lightfoot’s paper, read before 
the Institution of Mechanical Engineers, regarding the Kirk 
machines at Hongkong. Some eight years ago Messrs. Kyle and 
Bain took out to Hongkong the second of my moist-air machines 
made—a 5-ton machine—and some years later added one of my 
earlier dry-air machines for saltends eon. They drove out of the 
field an ether machine, and as the Tudor Ice Company could not 
compete, they bought their ice stores and business. Messrs. Kyle 
and Bain were both men who were ———_ engineers, and well 
acquainted with the machines and the trade; and in their hands 
the manufacture of ice at Hongkong has been a thorough commer- 
cial success. A. C. Kirk. 

Lancefield House, Glasgow, Feb. 15th. 


THE BLACKHEATH SUBSIDENCES. 

Srr,—I was much interested with the article in your issue for the 
4th of February respecting the subsidence of land at Blackheath, 
and it reminded me of a similar occurrence which came under my 
observation about twelve years ago. The farm at Whittingham 
upon which the sewage of Norwich is gg ped has for subsoil the 
sands forming the strata known as the Norwich crag, which lies 
immediately upon the chalk, having a depth, I think, of 30ft. or 
40ft. When the sewage was first allowed to flow over the land, 
we were astonished, day by day, to find the fields to be soon 
covered with circular holes, usually about 3ft., 4ft., or 5ft. in 
diameter and of various depths, the sides always being vertical ; 
on one occasion the — suddenly subsided for a s 21ft. in 
diameter and to a depth of 12ft, The sections of the chalk in 


ey in the neighbourhood show that the surface has numerous 
oles, which are known as “sand galls,” or ‘‘sand pipes,” and it 
appeared probable that the subsidences had taken place in these 
holes on account of the large quantity of water flowing over and 
soaking into the land, so far in excess of any rainfall the soil had 
previously been exposed to, ‘ 
The late Sir Charles Lyell gives a very interesting description of 
these “‘sand galls,” with a section of a chalk pit at Eaton, near 
Norwich, in his ‘*‘ Manual of Elementary Geology,” 4th edition, 
p. 82. He attributes the formation, or at any rate the enlarge- 
ment, of these “‘sand Ln i to the chemical action of water 
charged with carbonic acid derived from the vegetable soil and the 
decaying roots of trees. Cuttings show that the beds of sand and 
a bend downwards into the mouths of the pipes so as to 
me in part vertical, as would happen if horizontal layers had 
sunk gradually in consequence of a failure of > As the 
Blackheath sands also lie upon the chalk, may not the subsidences 
described have arisen from a similar cause ? j 
Leeds, February 12th, ALFRED W, Moran. 


KITCHEN BOILER EXPLOSIONS, 

S1r,—The recent severe frost caused many fatalities, but those 
which were especially aggravating to the minds of engineers 
resulted from causes that were clearly reventable. I mean the 
terrible kitchen boiler explosions to which you have often directed 
attention, ——s in the article in yours of the 21st January. 
I have carefully investigated the causes of these accidents, and 
have examined wns 5 | boilers and copper cylinders which have 
exploded and caused fatal accidents. I have also burst several new 
boilers by hydraulic pressure. These small boilers were destroyed 
at various pressures, ranging from 250 1b. to 7001b. on ‘the square 
inch. When a kitchen boiler is at work it is subjected to a pres- 
sure of about 12]b. or 14]b. on the square inch—this being the 
value of the column of water which descends from the supply 
cistern. All these boiler explosions and all copper cylinder explo- 
sions are due to the excessive internal pressure. It seems absurd 
to put black on white to state such atruism. It matters not 
whether the boilers be of cast iron or wrought iron, or of copper ; 
but this may be said in favour of copper, that when one of this 
metal does burst, it will cause a rent or tear which will, however, 
blow the bricks and oven about the room. A cast iron boiler is 
more terrible in its destruction, for in the case of the Eccles New- 
road accident, which kilied a poor servant woman, I measured the 
side of the boiler which blew out, and calculated the total force to 
be 25 tons when compared with a piece of new boiler I burst by 
hydraulic pressure. 

The accidents in the summer time do not cause much notice ; 
but there are many fatalities when there is no frost at all, through 
stoppage of pipes caused by many unforeseen conditions. My 
advice is, in all cases, get a good plumber to fix a dead weight 
safety valve. Thin _—_ fusible discs, and such expedients, 
I have no faith in. I have tried thin lead discs and also discs 
made of other metal, and by means of a small steam boiler I have 
destroyed them by bursting, viewing the pressure gauge by means 
of a telescope, but I never could make two alike. 1 believe 
architects are not without blame in their instructions to plumbers, 
for often plumbers only do as they are told by the architects.* 

Bath and circulating boiler explosions all occur through over- 
pressure. The only safe course is to fix a safety valve, ata 
cost of a few shillings. 

I was the foreman of the jury in the Eccles New-road accident, 
and have read papers on this subject before the Society of Muni- 
gel Engineers, before the Manchester Society of Engineers, and 
others, and the universal opinion of all who understand the sub- 
ject is, that all these boilers should by fitted with valves, 

Mr. Lavington E. Fletcher, Mr. Longridge, Mr. Baldwin, and 
other gentlemen connected with the various steam boiler and 
insurance companies, all endorse, or have endorsed, this opinion 
on many occasions. I brought forward a resolution in the Salford 
Town Council some six years ago, that all kitchen boilers should 
be examined by our municipal inspectors before houses are declared 
habitable ; but we found that power did not exist under our local 
Acts of Parliament to enable this to be done. 

To be a prophet of evil is not an enviable condition ; but that 
was mine before the frost and during it; for I always know the 
exact time every winter when these disasters are about to occur. 
They do not take place until about the third or fourth day of a 
hard frost, when the walls have got cold, and when the tempera- 


ture has become so low as to freeze the so-called air pipe of the ~ 


boiler, and sometimes even the water in that reservoir of heat, the 
copper cylinder. Then comes the time of danger, and very often 
danger is averted only because of the difficulty in boiling the 
water in the boiler and in the cylinder—that is to say, mere radia- 
tion robs the heat from the water quite as quickly as it is gene- 
rated, and thus saves the boiler. A long interval between the 
fire going out at night and its being lighted in the morning enables 
the cold to triumph sometimes. A woman who lived in West 
High-street, Pendleton, stayed in bed late one Sunday morning and 
when the fire was lighted the boiler burst and killed her. I can 
only add that these fatalities are created very often by the most 
disgusting and disgraceful carelessness of those who have charge of 
the erection of the houses and the pipes in them. I scarcely know 
upon whosé shoulder to lay it. W. H. Baley. 
Albion Works, Salford, February 7th. 


THE TRANSIT AND ITS OPTICAL DIFFICULTIES. 

‘Srr,—The French astronomers have already had a preliminary 
meeting on the subject of the coming transit of 1883, and doubtless 
many more will be held to determine the details for the better 
observation of it than was made of the last. Will you again 
allow me a few words on the special difficulty in it which baffles 
the labours of all who, as things are, engage in it? I mean the 
black-drop difficulty. M. Leverrier, it may be interesting to note, 
a short time before his death declared that all attempts to get at a 
more accurate estimate of the sun’s distance through the transit 
must be futile, till a more accurate note of the touching edges or 
outlines of the sun and the planet can be got at. That this is an 
important item in scientific astronomy none will dispute, and I 
feel sure that any, however small, light that can be thrown on it 
will be useful if thoroughly looked into and analysed, and is a sub- 
ject worth the attention of the Council of the Royal Society, who 

ave the disposal of the fund which the Government have placed 
at its disposal for the encouragement of scientific research. 

In my former communication to youl tried to show that the 
old and first invented words to express and explain this pheno- 
menon were now, 1f my explanation of it holds, obsolete; that the 
words diffraction of Grimaldi, and the inflexion and deflexion of 
Newton are inapplicable, and have no real relation to the pheno- 
menon observed. It waits, therefore, for another explanation, and 
there can be, as I think, no doubt what that must necessarily be, 
and it points to the all but obvious remedy for the difficulty in the 
coming transit in 1883. I venture. to trouble you therefore with 
this, to hint at the possibility of a mode of getting over or ao 
this difficulty. I would also now ask whether this is not a fair an 
legitimate opportunity for helping such inquiry and research out 
of the fund now at the disposal of the Koyal Society, é.e., the 
‘Endowment of Research Fund.” This inquiry, as a matter of 
scientific research, has too a twofold interest, viz., that of finding 
with accuracy the distance of the sun from the earth, and the solu- 
tion of some difficult problems in optical science. Will you allow me, 
therefore, to suggest that a portion, though it be but a small one, 
of the Research Fund should be devoted to this special subject and 
inquiry? C. Bruce ALLEN, 

February 8th. 


* This requires qualifying, for I believe most architects only give 
instructions about the water and gas pipes, and the sewer pipes and 
water-closets, and sewage ventilation, in connection with houses over 
£500 a year rental ; so we must fall back upon our pet enemy the Jerry 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwiermryeR, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform corre: that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to on ns and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

W. K.—Apply to Mr. R. BE. Crompton, C.B., Me 
aad Victoria-street, London, B.C. 

J. W.— We never express opinions upon the construction of specifications. It 
is a matter for your lawyer or patent agent. 

J. G. N. (Barcelona).—Apply to the Secretary of the Iron and Steel Institute, 
Westminster-chambers, Victoria-street Westminster. 

J. W. (Craig Bank).—J/ whaling ships go far north and stay there during 
the winter, they will infallibly be frozen up in salt water. 

C. J. L.—Selected Low Moor plate is the best iron plate that can be used in a 
boiler, but Bowling and Farnley plates are very little, if anything, behind. 
No Staffordshire plates are made of = quality. 

Novice.—You could not successfully ance a frame as you propose ; the 
water would be churned into foam with the air, A long elastic spring 
might be used for the pk won but the spring would be short-lived. 

Nit Desperanpum (Northampton).— Read the “ Rudiments of Civil 
Engineering” by Law and Burrell, revised by D. K. Clark, and published 
by Messrs. Crosby Lockwood and Co. If you find you can master this book, 
then write to us again. 

P. R. O.—{1) There is no treatise on the steam engine published which supplies 
useful information concerning its repairs. (2) Mr. Clark's book would not 
answer your purpose. If you want an easily understood work on the 
theory of the steam engine, Goodeve's will be found all that can be desired. 

F. F. anp 8. (Boston).—The horse-power which a wrought iron shaft 3hin. 
in diameter will transmit comfortably without whipping, may be found by 
multiplying the number of revolutions pev minute by ‘18. If the shaft 
makes 48 revolutions per minute, then the power which it can transmit will 
be 48 X = 8°64 H.-P. 

R. G.—You have left out the stack or rain water pipes in your calculation. 
These cannot be closed, and would admit a great deal of air; then the 
Srictional resistance of air passing through long lengths of sewer would be 
very great. The plan, you may rest assured, is inapplicable save on a’small 
scale and under special conditions. 

Youne Dravucutsman.—You give no data on which to found a calculation. 
A crane post may have no stransverse strain on it whatever, or it may have 
to carry the entire load, according as the weight is or is not counterpoised. 
Read the treatise on cranes in Weale's Series, published by Messrs. 

Lockwood and Co., price 1s. 6d, 

K. E. M. (Dublin)—There are no official examinations to be passed to enable 
anyone to style himself C.B. Any engineer may do this, but it is seldom of 
any value whatever to one who has little or no claim to civil engineering 
education. If your qualifications permit, you may be eligible as a member of 
the Institution of Civil Engineers of London or of Dublin. Communicate 
with the Secretary, 25, Great George-street. Westminster ; or for the Institu- 
tion of Ireland, to the Secretary, St. Stephen's-green West, Dublin. 

RB. E. (Birmingham).— You are perfectly right in your conclusions, but the 
crane shown in your present sketch is not that shown in your first sketch. 
The crane will tend to pick up as you assume, and you must treat the case 
as that of an ordinary lever with the end of the arm next the load acting as 
afulcrum. In your case it appears that the respective lengths of the arms of 
the levers are 8ft. and 4ft. If you make your calculations as though the 
whole strain had to be borne by one arm and bolt, you will be quite safe. 

F. 8., A Constant Supscriper.—Gun and pistol barrels are browned, blued, 
and blacked by several processes. The brown colour is obtained by rubbing 
butyr of antimony on with a piece of cloth as arubber, Gloves should be 
worn to protect the hands. The barrel must be carefully cleaned and freed 
Srom grease, The thin coat of rust obtained in this way is to be rubbed 
smooth, and if necessary the antimony may be applied a second* time. 
Subsequently the barrel must be well oiled and rubbed quite smooth. The 
browning will last a long time, and can easily be put on again if injured, 
Blueing either of a light shade or nearly black ia effected by heating tae 
parts in a muffle, or by plunging into a bank of nearly incandescent char- 
coal in small pieces. is 
without damaging the article to be blued. 


House-huildi 


INKIE’S DIVING SUITS. 
(To the Bditor of The Engineer. 


§1r,—Would any reader kindly inform us the name and address of the 
maker of Inkie’s diving suits ? F. anv C, 
Birmingham, February l4th. 


CUTTING VULCANISED INDIA-RUBBER. 
(To the Editor of The Engineer.) 


Sir,—Can my | of your readers tell me where I can procure a small 
hand-machine for cutting sheets of vulcanised india-rubber into square 
pieces, say lin. to 2in. square. Cc. B.C. 


HIGH-SPEED ENGINES. 
(To the Editor of The Engineer.) 

Sir,—With reference to high-speed engines, I notice in your issue of 
the 11th inst. a letter respec’ an engine made by Mr. Brotherhood, of 
London, to run at 600 revolutions per minute, or even more. Allow me 
to state that there are engines running every day at a 3) of over 
1000 revolutions per minute, made by Thos. Broadbent, of Huddersfield, 
for his patent direct-acting steam hydro-extractor. H. B. 

Huddersfield, February 14th. 


A GEOMETRICAL PROBLEM. 
(To the Editor of The Engineer.) 

Srr,—Will any kind reader of Taz Encrneer please assist me by giving 
a solution, algebraical or otherwise, to the subjoined mention f Ifa 
wrought iron plate is 18in. long and 12in. wide at one end, and slanting 
down equally on both sides to Sin, at the other end, how far from the 
narrow end will the plate have to be cut in two so that the new plates will 
be the same weight each, and retaining the same form? 

Middlesbrough, February 14th. OLp MILLWRiGRT. 


SUBSCRIPTIONS. 

Tue EnGtIneer can be had, by order, from any newsagent in town or coun 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double £0 lds. 6d. 
Yearly (including two double numbers) .. - £1 98, Od. 

If credit occur, an extra charge a two shillings and sixpence annum will 

be made, THE ENGINEER is registered for transmission abread. 

Cloth Cases for binding THe ENGINEER Volume, Price 2s. 6d. each. 

Many Volumes of THe ENGINEER can be had price 18s. each. 


post-free, Subscriptions sent by Post-office order must be accom; nied by 
letter of advice to the Publisher, Thick Paper Covies may be had, if 
preferred, at increased rates, 

Remittance by Post-office Order, — Australia, jum, Brazil, British 
Colum) British G Cape of Good Ho) , Denmark, 
France only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port , Roumania, Switzerland, Tasmania, Turkey, 
United States, West t of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s, India, £2 0s.6d. 

reece, Ion: Islan orway, Panama, Peru, Russia, 
Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. Signapore, 
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ADVERTISEMENTS. 
*.* The charge for Advertisements of four lines and wnder is three shillings ; 
for every two lines wds one shilling and si. ; odd lines are 


charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in — such case, All 
except weekly advertisements are taken subject to this condition. 


Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,* Letters relating to Advertisements and the Publishing Department of the 
woaper are to be addressed to the Publisher, Mr. George Le: Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 168, Strand. 
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MEETINGS NEXT WEEK. 

Tue InstiTuTION oF CiviL EncingEERS.—Tuesday, Feb. 22nd, at 8 p.m.: 
“On the Weight and the ining Dimensions of Girder Bridges,” b; 
Mr. Max am Ende, Assoc. M. Inst. C.E. 

Society or TELEGRAPH ENGINEERS AND ELecrricians, — Thursday, 
Feb. 24th : Council meeting at 7 p.m., ordinary general meeting at 8 p.m. 
Adiourned discussion on Mr. Alex. J. 8. Adams’s paper, “ Currents 
—Electric Tides ;” and, time permitting, the following papers will be 
reaa :—‘‘On the —— of Dynamo-Electric Machines to Railway 
Rolling Stock,” by Lieut. P. Cardew, R.E., Associate. ‘On the Inter- 
ference with the sses of Manufacture of Wool and Hair, arising from 
the Development of with a description of 
Apparatus Applied to Obviate it,” by Edward B. Bright, Member. 


DEATHS. 

On the 15th ult., accidentally drowned in acreek at Evergreen, 
Santa Clara county, California, ALEXANDER Norton SHILLINGFORD, C.E., 
only son of the late Comr. A. Shillingford, R.N., of Folkestone. 

On the 2nd inst., at 12, Victoria-terrace, Weymouth, OswaLp Younc- 
HUSBAND, C.E., eldest son of the late Mr. Thomas Younghusband, in his 


ith year. 

On'the 8th inst., at Kidwell Park, Maidenhead, Jonn Fiemrne, C.E., 
57. 

On the 8th inst., at his residence, Leicester-place, Beverley-road, Hull, 


after an illness of three years, WiLL1AM ALLToFT SumMeERs, in his 73rd 
year, formerly of the No’ Ironworks, Southampton. 
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" ANTHRACITE AS A HOUSE COAL. 


WE have already explained, we hope clearly, that the 
adoption either of a smokeless or of a system of 
burning coal in such a way that no smoke would be pro- 
duced, would not free London from fogs, nor would it 
render these fogs less pestiferous than they are now. The 
advan gained would be entirely a matter of cleanliness. 
Weshould have fewer “ blacks ;” the fogs would be clearerand 
more readily seen through, but they would not be purer in 
the sense that they would contain less sulphurous acid gas, 
or carbonic oxide or carbonic acid. Something, however, 
would be gained. The anthracite coalowners of Wales have 
not mi their opportunity, and they have been for some 
time past endeavouring to induce the population of London 
to burn anthracite instead of bituminous coal. They 
organised an exhibition of anthracite coal burning grates 
and stoves, which was held last week at the Alexandra 
Palace. All this is just as it should be. The Welsh coal- 
masters have done well to let the Londoners know that 
there is a coal in existence which burns without smoke, but 
we fear that facts will be too strong for them, and that the 
peculiarities of anthracite will effectually prevent its use 
as a house coal. It is desirable that full information should 
exist upon this subject, and it will interest many of our 
readers to know what are the properties of anthracite 
which preclude, or seem to preclude, its use for domestic 


urposes, 

Broadly speaking, there are two kinds of anthracite only, 
although if we please to draw minute distinctions, it would 
be very difficult to say where anthracite ends and bitumin- 
ous coal begins. The first is hard and the second soft 
anthracite. Once more we use the words in a wide sense. 
The first is found in enormous quantities in the United 
States, and nearer home it is mined in Ireland, at Slieve- 
ardah, in the north, and at Jarrow in the Queen’s County ; 
there are one or two places of less importance where it is 
found. In its distribution in Ireland it resembles to some 
extent that of hematite ore, being found in pockets and 
basins, and usually at small depths. It is hard and lustrous, 
breaks with a conchoidal fracture, which reflects the 
light freely. It is also stratified when in large pieces, thin 
veins of pyrites running through it, and rendering the coal 
from nae itisalmostuseless, The coal 
is very difficult to ignite, and must be burned in compara- 
tively largeand deep grates, orit willnot burn atall. Itmakes 
an intensely hot fire, and quickly warps and destroys all cast 
iron with which it comes in contact. It is useless as a fuel 
for small rooms, such as are found in the larger number of 
London houses. The American anthracites closely 
resemble those of Ireland, and are equally unsuitable for 
domestic consumption. In Ireland the Queen’s County 
anthracite is freely employed as a kitchen, and in some 
houses as a general house coal, For the former purpose 
it answers very well, provided the fire is never let out 
night or day. It is a peculiarity of anthracite that if a fire 
is once made up properly, it will last for at least eight 
hours without re Puabs. < It produces a large quantity 


try | of light ash, and unless the draught in the chimney is 


absolutely perfect, the sulphurous acid given off from the 
coal will play havoc with furniture. We have seen a 
kitchen clock only two or three years old, the brass wheels 
of which could be broken up between the finger and 
thumb from the effects of the acid gas. Delivered by 
cart at a distance of twelve or fifteen miles from the pit, 
this coal costs about 30s. per ton. 

Welsh anthracite and steam coal is a very different 
mineral in many respects. By many persons it is held nct 
to. be an anthracite at all, though some of it closely re- 
sembles the Irish coal. The best varieties, such as that 
from Powells Duffryn, Bwlfa, and Llangenech, are dull in 
colour, but having a peculiar silvery lustre in some lights. 
They do not break smoothly ; they are, as a rule, 
brittle, and burn almost without smoke, but with 
some flame. The flame of Irish anthracite is that of 
carbonic oxide, but that of Welsh coal is due to a hydro- 
carbon. Some of the Welsh anthracites will give off a good 
deal of light smoke if they are improperly burned, but the 


best, such as Bwlfa, used on the Metropolitan oe 
may be regarded as quite smokeless. The coal is sig gor 
clean, and produces but a minute tage of ash. It wi 
burn in smaller grates, and is more easily ed than 
American or Irish anthracite; but we fear we must say 
that for domestic use it is quite unsuitable. It cannot 
readily be lighted by an untrained servant, and it is quite 
impossible to get up a a fire with it quickly. A fire of 
inary house lighted half an hour before the family 
meet in the breakfast-room will be bright and cheerful ; 
an anthracite fire takes about two hours to reach perfection. 
Toburnanthracitesatisfactorily, the fireshould be kept alight 
all night ; and this can hardly be regarded as a point in 
favour of the coal. Again, as we have said, there is no 


y | medium about an anthracite fire; it is either very good 


and hot, or it is not a fire at ail. Once made up, it must 
be left alone ; it will not bear poking or stirring, and the 
radiant heat which it gives out when at its best is very 
strong and overpowering, especially in small rooms. One 
firm of coal merchants advertise the sale of Welsh anthra- 
cite in London at 25s. per ton, and they advise the fitting 
of the grates in which it is to be burned with a blower—a 
circumstance which speaks volumes for the difficulty 
encountered in lighting up. A very grave defect in the 
coal is its brittleness. It breaks in the cellar, in the 
scuttle, in the fire, The slack of bituminous coal can be 
readily burned, but with the slack of anthracite nothing can 
be done. It will positively pass through a house fire uncom- 
sumed, although in steam boiler and other furnaces it can 
be’ burned freely enough. Thus the slack which would 
accumulate in the cellar would very soon prove an intoler- 
able nuisance, while it would represent a very considerable 
addition to the cost of the coal. In Ireland this slack, and 
the culm, or semi-coal, which lies at the top and bottom of 
the vein of true coal, are burned by the poor, who knead 
them up with clay, and make them into balls about as 
a as oranges, which are dried in the sun. These balls 
make a very good fire, but it is quite certain that anthra- 
cite slack and dust could never be so used in London. 

It is, we think, much to be regretted that a fuel possess- 
ing so many admirable qualities as Welsh coal may not be 
used for warming our rooms. A properly made-up fire of 
anthracite is so perfectly clean and brilliant that it is 
impossible to regard it without satisfaction. Of ashes 
there are little or none. As the fire does not need stirri 
dust is not raised. It is quite free from sulphur and 
smells, A fire made up over night will be good in the 
morning. Such advantages, if they were generally under- 
stood to be oy wee by any fuel, would g far to recom- 
mend it to the householder of London. But, as we have 
said, we fear it may not be that anthracite will become 
the fuel of the metropolis. It must always be expensive 
because of the waste due to brittleness. It will tolerate 
no half measures. Wallsend or Silkstone we can allow to 
smoulder away for hours, and a touch with the poker 
when needed will send a cheery flame leaping up the 
chimney. With anthracite there can be nothing of this 
kind. It must be always burning at full speed, or it will 
go out. The highest speed at which it can be burned in a 
house grate is just about the slowest rate at which it will 
burn at all ; and the slowness with which a fire of anthra- 
cite can alone be kindled precludes its use, as we have said, 
for a morning fire. We confess we do not see how these 
difficulties and objections can be got over by any species 
of grate. Ithas been suggested that, by burning a mixture 
of Welsh and north-country coal, much advantage would be 
gained. We cannot perceive this. Few householders would 
care to have two kinds of coal delivered into their cellars, 
to be subsequently mixed judiciously ; and we know that 
the result of a practical test of the mixed coals proves 
that the anthracite will burn the north-country coal at 
full speed, or else it will remain in the fire apparently as 
incombustible as so many stones. We wish the anthracite 
coal-owners of Wales every success. They have our 
warmest sympathies ; but if anything is to be done with 
anthracite it must be by working it into some “ patent” 
fuel, which will eliminate the objection of brittleness and 
consequent waste, to begin with, and which will light up 
more readily than the coal. But all briquette fuel contains 

itch, or resin, or some other inflammable substance which 

Come at first at least, with a dense smoke. The anthracite 

briquette to suit the London market must be something 

uite unlike any patent fuel yet made, and we much fear 
t it is impossible of production. 


VALVE GEAR FOR HIGH SPEED LOCOMOTIVES. 

Ir is almost impossible to take up just now an American 
journal which deals with railway matters without finding 
something bearing on the running of passenger trains at 
high speeds. For the moment this would seem to be the 
all-absorbing question with the railway men of the United 
States ; and not a few mechanical engineers, whose life has 
no special connection with railways or their working, 
manifest just as much interest in the subject as any one 
else. The perusal of much that is written under such cir- 
cumstances carries the memory back many years, to the 
time when the building of an engine which would run 
passenger trains at thirty miles an hour presented a diffi- 
cult problem. History is repeating itself in the United 
States, and questions long since dead and buried are dug 
up, galvanised into the semblance of life, and eagerly dis- 
cussed at the other side of the Atlantic. The stereo 
sixty miles an hour seems to be the one thing needed to 
make American railroads perfect in American eyes ; and 
the attainment of this s is regarded on the one hand 
as a triumph of genius on the part of the builder of the 
engine, and an everlasting record of the skill of 
some individual engine driver; and on the other as 
presenting difficulties so great that it is hardly 
possible that they will ever be overcome. The most 
recent turn of popular engineering opinion is toward the 
condemnation of the standard type of American loco- 
motive. We begin to hear that it is perhaps after all not 
+ what is wanted; that it is very indeed for 


orty miles an hour or less, but that sixty miles an hour is 
quite a different matter, and that some changes must be 
made. Putting such murmurs and what we know of 
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American railroad men together, we are led to think it 
probable that a large crop of more or less abnormal 
designs will be grown in the present year,and that some very 
curious locomotives indeed will be built at the other side 
of the Atlantic in 1881. Hitherto American locomotive 
superintendents—or “master mechanics” to give them 
their transatlantic title—have been esteemed in this 
country as men who know quite well what they are about ; 
and it comes upon us as a surprise to find that they appear 
to be able to make little or no progress in solving the pro- 
blem put before them in a straightforward way. It is 
possible that something of the doubt and perplexity which 
seem to environ them is due to an aversion froni appear- 
ing to copy English ideas. They want to be original, but 
do not quite see their way to obtaining their wish. They 
raise old difficulties, many of them imaginary, others long 
since disposed of in this country, and are for the moment 
torn by conflicting opinions. If a deputation from the 
principal railways in the States would pay this country a 
visit, they could learn such a lesson in a couple of 
weeks as would save their companies a large expen- 
diture, and enable them to give the public almost at once 
that high — which is needed. It may be urged here 
that English high-speed engines would not suit American 
lines, and that American engineers know best what is good 
for them. We venture, however, to point out that no 
engineers in the world have had anything like the experi- 
ence of our own locomotive superintendents in the working 
of fast, heavy traffic; and the modern English or Scotch 
express locomotive can traverse any line at high speed on 
which it is at all justifiable to run fast. Under the 
circumstances our brethren at the other side of the 
Atlantic cannot do better than avail themselves of the 
experience acquired here. 

Among other defects now being discovered in the 
American engine is the link motion. Mr. Frank C. Smith, 
a correspondent of the National Car Builder, an ably 
conducted American railway journal, asserts that “ before 
high railroad speed, so much talked about at present, is a 
success with the present load carried, a substitute for the 
link motion must be found. The link as a special expansion 
gear is a failure, and while for high speeds with the present 
loads more boiler and grate surface is an imperative neces- 
sity, it is almost an equal necessity that an expansion gear be 
used which will make a far better disposition of the steam.” 
We know that the — thus set forth is held by a good 
many engineers in the States, though we are happy to say 
not by all; and even in this country the link motion is 
held by some persons to be an objectionable, defective, and 
even a barbarous device. It is worth while, therefore, to 
point out that such assertions, when true, are so only ina 
very limited sense, and that they are not true in any sense 
as regards locomotives. Quoting once more from the 
correspondent of our contemporary, we have the defects of 
the link motion thus set forth: “ When cutting off close at 
high speeds, the link wire-draws the steam badly, it 
exhausts too early, and closes the exhaust and cushions too 
early.” Our authority then goes on to say that the proper 
valve gear for a high-speed locomotive is the old-fashioned 

Jb motion, or as it is called in the United States, the “V 

ook,” with a separate cut-off valve to give expansion ; and 
he goes on to say that, “ As no automatic cut-off stationary 
engine builder would think fora moment of building an 
economical engine with a single valve for the distribution 
and exhaustion of the steam, it does seem out of place for 
locomotive builders to attempt it, inasmuch as the stationary 
engine builders have carried the economical use of steam 
much nearer | og than locomotive builders ever 
dreamed of, and high speed depends either upon a greater 
supply of steam, or a more economical use of the present 
supply.” 

It would not be easy to find any contribution to a 
technical journal which shows a more complete misappre- 
hension of facts, and of the influence exerted by conditions 
on the efficiency of certain mechanical devices, than we 
have here. Engineers on this side of the Atlantic have 
tried all that is here suggested, and more. The gab and 
separate expansion are as old as the days of Stephenson. 
They could never be made to answer, and they never will. 
To use them effectively, there must be either three excen- 
trics to each cylinder, or a complex mass of levers and pins 
and slots, the existence of which on a high-s loco- 
motive would be simply intolerable. Mr. dwin, the 
founder of the Baldwin Locomotive Works, for years 
fought against the link motion. We have had occasion 
already to refer to the catalogue of the Baldwin Loco- 
motive Works. We make no apology to our readers for 
quoting here the following from the introduction 
of that catalogue :—“ But while Mr. Baldwin, in common 
with many other builders, was thus resolutely opposing the 
link motion, it was nevertheless rapidly gaining in favour 
with railroad managers. Engineers and master mechanics 
were everywhere learning to admire its simplicity, and 
were manifesting an enthusiastic preference for engines so 
constructed.” It was not until 1857 that Mr. Baldwin 
finally abandoned separate cut-off valves. Indeed, they 
have been fully and fairly tried in no place more than the 
United States. To assume that the link motion will not 
do in the face of the fact that it has done for some thirty 
years in this country, and that it is now fitted to hundreds 
—we had almost said thousands—of English engines, any 
one of which can run with ease at sixty miles an hour, 
appears just a little absurd to Englishmen. In truth, the 
link motion is the most perfect thing that can be applied 
to a high-s locomotive, just because of the peculiarities 
which Mr. F. C. Smith holds to be its grave defects; Before 
going on to explain this statement, it may be well to point 
out for the benefit of American readers that the English 
locomotive is beyond question the most economical non-con- 
densing engine in existence, the average consumption of 
fuel in an inside cylinder engine, not exceeding 3 lb. of coal 

r indicated horse-power per hour, while in some cases it 
is much less, Thus, in the Great Britain broad gauge 
engine, 18in. cylinders 24in. stroke, single driving wheels 
8ft. diameter, Sir Daniel—then Mr.—Gooch found when 
the reversing lever was in the fifth notch, the steam being 
expanded three times, that the consumption of feed-water 


was at the rate of 21°24 lb. per indicated horse-power per 
hour, Assuming that each pound of coal evaporated 10 Ib. 
of water, this gives a consumption of 2°12 Ib. of coal per 
horse per hour, If Mr. Smith can cite any better per- 
formance of a non-condensing engine with any valve gear 
he can name, we shall be pleased to publish the particulars. 
Like a t many other engineers Mr. Smith thinks 
no doubt that a perfect diagram must have a straight ver- 
tical admission line, a hyperbolic. expansion curve, and 
square corners ; and he furthermore perhaps believes that 
the strain put by the steam on the piston accurately repre- 
sents that on the crank pin, and in all this he is wrong, 
The momentum of the piston, with its rod and connecting 
and crosshead, is great enough at high speeds to 
alter totally the strains to which the crank pin is sub- 
jected ; and in any locomotive when running at sixty miles 
an hour the crank would have to drag the piston away 
from the cylinder cover at each end of the stroke, unless 
compression and early admission had previously sent 
the pressure up to 100Ib. or so on the square inch. 
In the same way, when the steam pressure falls 
after the steam is cut off, the momentum of the moving | 
parts keeps up an impelling force on the ecrank-pin long 
after that of the steam has practically ceased. Again, it is 
well known that if, when a locomotive with a heavy load 
is running at a high speed—say fifty or fifty-five miles an 
hour—being at the time well linked up, the reversing link 
be moved forward another notch, so as to give more steam, 
the effect is at once to reduce the speed of the engine 
instead of accelerating it. This effect is produced by 
rendering the exhaust more tardy, and so augmenting the 
back pressure. It is the special advantage of the Tink. 
motion that it exhausts very early in the stroke; and for 
outside cylinder’ engines—which have always more back 
pressure than inside cylinders, because of the greater 
dampness of the steam in them — this early exhaust is 
particularly required. At slow speeds, however, the link- 
motion, when notched up, loses nearly all the advantages 
of which we speak. Then the exhaust takes place too 
early, and the compression is excessive and useless, seeing 
that the moving parts have no momentum to speak of, It 
is here that Mr. Smith has blundered. He has confounded 
slow and quick speeds, and assumed that, because the link- 


motion is, beyond doubt, a defective expansion gear for 
engines running at 60 to 100 revolutions per minute, it | 
must also be defective at 250 to 300 revolutions per minute. 
There is, in point of fact, no analogy between the two. As | 
a valve gear for high-speed engines the link-motion, | 


especially Allan’s type, is as near perfection as may be as | 
a distributor of steam ; but for slow-speed engines it is | 
unsuitable, save that its great simplicity renders it an 
admirable reversing gear. 

So far we have dealt with valve gear only from the 
distribution point of view ; but there are other things to 
be considered, and it is a defect in the inside cylinder 
locomotive that it is very difficult to make a direct con- 
nection between the valves and the links, and at the same 
time to get in cylinders more than 17in. in diameter. _ It is 
here that Joy’s gear, as now being used by Mr. Webb, 
steps in and supplies a want ; but after all this has very 
little to do with Mr. Smith’s proposition, which is prac- 
tically this:—To get high velocities we must use our 
steam as economically as possible, and consequently we | 
must have a separate cut-off valve. We have tried to 
show that Mr. Smith is wrong, and we can assure our | 
American readers that if they suffer themselves to be led | 
away by such reasoning, and abandon the link motion in 
favour of separate cut-off valve devices, they will find 
themselves further than ever from obtaining a high-speed 
engine which will keep out of the repair shops for a few 
weeks at a time. 


SUBSOIL AND SURFACE DRAINAGE, 


A PROMINENT point in the discussions upon the two bills now 
before Parliament for the prevention of floods is the relative 
velocity with which rainfall finds its way into rivers, from drained 
and undrained land. It is most generally held that the modern 
increase of underground drainage, expecially of heavy lands, has 
materially reduced the sponge-like holding power of the land, and 
that a given fall of rain can now, by running off the surface and 
through the drains, reach the rivers in much less time than it 
can off undrained lands. This is, however, stoutly contested, 
especially by the holders of the high lands. They argue that 
drained land is not only drier but also more porous than 
undrained land, and that it will hold as well as absorb a certain 
quantity of water before allowing it to penetrate to the drains, 
That is to say, underdrained land is more or less dried from the 
drains to the surface, and its mechanicai condition is more like a 
sponge than is that of undrained land. Consequently, when rain 
falls on it, it will hold a considerable quantity of water, 
instead of shooting it off at once, as it would have done if 
it had been already full, as heavy land usually is in its 
undrained state. Something may be said for this argument, 
though from undrained heavy land a very large quantity of the 
water which falls upon it can only be removed by evaporation. 
Water drains away very slowly from undrained heavy water- 
logged land, and that which remains in every surface hollow, and 
which from circumstances of level and contour cannot be removed 
by surface drainage, must lie until by slow percolation and by 
evaporation it is carried off. This it would seem must generally be 
a much slower progress in very wet seasons than that which 
takes place on land well drained, for as soon as the earth above 
thedrains becomes supersaturated, thesubsoil drainage commences 
to do its work, and continues to do so until all excess of water is 
removed from the land. Commenting upon the suggestion that 
a good deal of the surplus water on undrained land has to be 
removed by evaporation, our contemporary, the Mark Lane 
Express, remarks, “ just so ; but extensive evaporation increases 
the volume of moisture in the atmosphere and so increases the 
rainfall.” Even were it not the fact that evaporation takes place 
most rapidly in windy weather, so that the moisture of local 
evaporation is transported, the argument isagainstthe objectionsto 
subsoil drainage instead of with them, as our contemporary suggests. 
Quitting arguments upon the theories of others, however, and 
giving his own experience, the writer is more happy and says :— 
“ A few years ago, when droughts were causes of as great anxiety 
as floods are now, this argument was used to enforce the pre- 
diction that the climate of this country had become perma- 
nently drier, partly through the drainage of the land, and partly 
through the cutting down of trees, Qn the whole, we are dis- 


posed to conclude that land draining, by itself, has not contri- 
buted to floods so much as it has diminished them on an 
average, though we think it obvious that in some instances the 
converse is true, as, for instance, where gravelly uplands have 
been drained and their water has been brought through inter- 
vening clay soil to rivers. But subsoil draining has led to better 
surface draining. Ditches and streamlets are kept more clear 
than they were, for the sake of giving outfalls to the drains, and 
this undoubtedly leads to a more rapid conveyance of water 
from the uplands to the rivers.” With the question of whether 
upland owners should be charged with a portion of the expense 
of river conservancy deemed necessary to relieve the flooded low- 
land, we are not here concerned. The arguments of the upland 
owners against such a course are certainly strong, for not only is 
their land generally inferior to that of the dales, but they would 
be glad to keep some of the water which naturally and too soon 
finds its way down towards the streams. That there are 
differences of opinion, however, as to the effects of extensive 
subsoil drainage is a matter of interest, and as much depends upon 
a settlement of the question a good deal may be expected to be 
said upon it. 


PORTABLE ENGINES AT THE MELBOURNE EXHIBITION, 


Two stories concerning portable engines at the Melbourne exhi- 
bition have reached this country, and bid fair in a very short time 
to be known all over the world. The first reflects severely on 
the reputation of the jurors who awarded the prizes at Melbourne 
for agricultural machinery, and the second affects a firm of no 
less reputation and standing than Messrs, Clayton and Shuttle- 
worth, of Lincoln. In the Times of November 2nd, 1880, 
appeared a list of awards of prizes made at the Melbourne 
Exhibition, and among others we have “engines, agricultural, 
Ransomes, Sims, and Head, Ipswich, gold medal.” Now it su 
happens that a very large quantity of goods for the Melbourne 
Exhibition were lost on board the Sorata, when that ship was 
wrecked, and among the rest, according to the Melbourne Leader 
of October, 23rd, 1880, the whole of the steam engines and 
thrashing machines sent for exhibition by Messrs. Ransomes, 
Sims, and Head. For what then was the gold medal awarded ? 
for engines which were not in the exhibition, although they ought 
to have been ? and if so, why so? It is very difficult to believe 
that this is posssible, but we know that jurors sometimes do 
strange things. The only escape from the dilemma is to conclude 
that Messrs. Ransomes, Sims, and Head’s agent at Melbourne, 
entered some other engines which he had in stock. If this is the 
case, the fact redounds highly to the credit of the firm which thus 
obtained a gold medal for an ordinary commercial engine, put in 
competition with engines specially got up for exhibition by other 
firms. It is well that this point should be cleared up. The 
next story to which we have alluded is told by Messrs. Clayton 
and Shuttleworth themselves, in a circular which has been 
issued pretty freely by the firm, which states : “ The information 
will doubtless have reached you that our agents in Melbourne 
—W. Shuttleworth and Co.—have been fined £1000 by 
the Minister of Customs for systematic undervaluations of 
invoices, and as our name has been connected with the transac- 
tion in the most unwarrantable manner in some of the colonial 
newspapers, we think it right that we should state in justice to 
ourselves, although such assurance on our part may be unneces- 
sary in your case, that we were wngee | ignorant of these 
frauds until the arrival of the last mail which brought us the 
information in question. We have at once severed our connec- 
tion with the firm referred to, and shall in future be represented 
in Melbourne by our former agents, Messrs. Henry P, Welch and 
Co.” To make this circular quite intelligible we must explain 
that there is an ad valorem duty on portable engines im- 
ported into Melbourne of 27 per cent., and it has long 
been known that for this reason it is practically impossible to 
do any trade in portable engines with Australia. Messrs, W. 
Shuttleworth and Co. got over this difficulty by representing 
that the portable engines which they imported were worth less 
than they really were, and thus saved duty. Messrs, Clayton and 
Shuttleworth knew how difficult it was to sell portable engines 
in Australia, but nevertheless they sold them, while others 
in the trade could not sell them, and their agents must 
have used no small skill to explain away the difficulties which 
must on this score have suggested themselves to their principals. 
Messrs. Clayton and Shuttleworth have our sympathies, The 
transaction can do their reputation no harm. But they will do 
well to make all the facts public, and place the conduct of their 
agents in its true light ; until this is done, the Lincoln firm will 
be asked how it is that they did not sooner discover that a fraud 
was being carried on, the abnormal number of engines which they 
sold in Australia being sufficient to excite suspicion. 


THE CRISIS IN THE COAL TRADE, 


At this moment there are fears of the most gigantic strike in 
the coal trade which has ever taken place in England. The 
Lancashire miners are already “out.” Some 10,000 Yorkshire 
colliers are “idle,” to use the local euphemism, though the dis- 
pute has been partly settled in Staffordshire, where the men were 
threatening to bring their tools out of the pits. Of the Lanca- 
shire strike, which is an accomplished fact, there is no need to say 
much ; Staffordshire is certain to turn out less serious than it 
looks ; bat that in South Yorkshire is in a condition which calls 


| for comment. The miners demand an immediate advance of 


10 per cent. To this the employers reply that the present state 
of the coal trade will not admit of this request being conceded, 
and they offer the miners the opportunity of ascertaining for 
themselves, by means of experienced accountants, to whom they 
would submit their books, that what they say is true. Mr. 
Frith, the secretary for the Barnsley Miners’ Association, has 
obtained figures in support of the men’s demand, and to these he 
stubbornly adheres. The masters, with a view to settling this 
difference of opinion, made the miners, through their delegates, 
a distinct proposition, as follows :—“ The miners shall take any 
one period of six months from July 1st, 1879, to December 31st, 
1880—say July lst, to December 31st, 1879, January 1st to 
June 30th, 1880, or July 1st to December 31st, 1880—during 
which the average net selling price of coal shall be ascertained 
at, say, six Barnsley-pits and three Silkstone pits, The average 
price shall also be taken at the same pits for the last four months 
—say, October, November, and December, 1880, and January, 
1881. If the last period of four months shows any advance over 
the other six months periods to be selected, the men’s wages 
shall be advanced 24 per cent. for every complete 4d. of advance 
in the selling price of coal that may be shown, up to 1s, 4d. per 
ton—the fifth advance of 4d. per ton entitling the men to a 
further advance in wages of 5 per cent. instead of 24; this 
settlement to apply from 1st March next.” With this they also 
offered the sliding scale for the regulation of wages in the future. 
The delegates pressed the employers to give them an advance at 
once along with the sliding scale, but the coalowners declined to 
alter their offer, and the delegates returned to place the proposi- 
tion before the general body of the miners. A further confer- 
ence is to be held, when the result of the reference to the miners 
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of the miners 


will be reported. At present the great or 
liding scale unless 


decline even to entertain the question of the s 
the 10 per cent. advance is first conceded. 


THE AMERICAN PATENT OFFICE REPORT, 


Ir appears from the recently issued annual report of the 
United States Commissioner of Patents that there were 20,059 
applications—including design patents—during the year 1879, 
and of that number 12,725 were actually granted, There were 
634 applications for re-issue, 488 being successful. Out of 1293 
applications to register trade marks, only 872 were complied 
with, whilst 355 labels were registered out of 576 tendered for 
registration, As compared with previous years the patents 
issued show a falling off, the number of grants never having been 
so small since 1866, when they reached 9450 only, out of 15,269 
applications. A comparison of the returns for a series of years 
shows that the proportion between applications and issues 
fluctuates in a most remarkable manner. For instance, in 1867, 
out of 21,276 applications only 13,051 were allowed, whilst in 
1875, out of 21,425 applications no less than 17,026 patents were 
issued. It is difficult to believe that the merit of the 
schemes submitted to the examiners varies very much 
from year to year, so that the discrepancy can only be 
due to the changing moods of the examining staff. The 
receipts during the year amounted to 703,931 dols., the expendi- 
ture being 529,638 dols., thus leaving a surplus of 74,292 dols. 
The total accumulated “balance in the Treasury of ,the United 
States on account of the Patent Fund,” on the 1st January, 
1880, was 1,420,806 dols. The largest item of expenditure 
was that of salaries, which absorbed 398,761 dols, The Official 
Gazette cost 29,761 dols.—less 7412 dols. received for subscrip- 
tions—whilst 37,041 dols. were expended under the head of 
photo-lithography. From a table showing the geographical dis- 
tribution of the patents granted, we learn that the State of New 
York stands first with 2556 patents, followed by Pennsylvania, 
1369; Massachusetts, 1134; Illinois, 949; Ohio, 902; New 
Jersey, 587 ; Connecticut, 569 ; down to New Mexico territory 
with orly 2, Arizona territory being unrepresented. The most 
inventive State is Massachusetts, where one patent was issued 
to every 403 inhabitants. This is followed by Connecticut 
with 1 to every 945 of the population, and Rhode Island 
with 1 to 1138. Only 364 patents were issued to subjects 
of Great Britain, including Canada ; 91 to French subjects ; 128 
to’ Germans and 65 other foreigners. These figures are not a 
little remarkable, as tending to show that the American law does 
not exercise much attraction upon foreign inventors. The Com- 


missioner enlarges upon the defects of the office with consider- | 
able freedom, in a way which should convince enthusiasts on this | 
side of the water that America has much to do before arriving at 
perfection. The printing of the back specifications is much in 
arrear ; the illustrations to the report for 1870 are not yet 
printed, notwithstanding the very large annual surplus fund, and 
the commissioner makes no apology for pointing out “ afew of the | 
inconsistencies and absurdities involved in the law, as it now | 
stands,” which, he says, “ evidently needs careful amendment.” 


THE MIDLAND RAILWAY. 


THERE are none of the reports of our great railways more 
interesting than that of the Midland. That which has been just 
issued shadows forth the fact that the company will maintain 
that bold policy which has brought it to the front rank of rail- 
ways. Ithasnow increasing traffic, and assome of the works of magni- 
tude it has been for a considerable time engaged onare approaching 
a termination, it proposes in the present session of Parliament to 
seek power to enter on others. The capital of the company, paid 
up, has now been raised to the vast sum of £68,458,100, but the 
bills that affect it in the present session would increase that 
amount by several millions. In the past half year the Midland 
Railway spent on capital account £632,119 ; it estimates that in 
the current half year it will expend £980,000 ; and that after 
that, to complete the works now in hand and to be entered on, a 
further sum of £1,610, 596 will be needful. It is evident, there- 
fore, that that path of progress that has been entered on is not 
believed to be nearly completed yet. It is worth while noticing 
that the passenger traffic of this great company gives a very large 
part of the increase in its revenue in the past half year—an 
increase due to the lowest class. For whilst of first-class passen- 
gers there were carried on the Midland in the past six months 
about 1,021,000, there were conveyed not less than 13,435,681 
third-class passengers. It is evident that as the 49 miles of 
railway now in course of construction are completed, there ought 
to be a large addition to the passenger traffic of the Midland. Of 
the amount to be spent on these lines, the largest portion will be 
spent in the current half year, so that it may be looked upon as 
certain that during the present year there will be an opening of a 
considerable length of road on the Midland system, so that the 
line will be freed from the burden of adarge amountof unprofitable 
capital, Freed from this dead weight, and with the great bulk 
of the joint lines completed in the current half year, it may be 
hoped that the Midland will have, in the course of a month or 
two, a larger increase of traffic receipts than it has recently 
chronicled. It is a line that has been made, not bought ; its 
greatness has been achieved rather than thrust upon it ; and all 
who have watched its career will hope that it may have that 
reward it has so well deserved. 


LITERATURE. 


A Complete Course of Problems in Practical Plane Geometry, with 
an Introduction to Elementarg Solid Geometry. New, revised, 
and enlarged edition, By. J. W. Patuiskr. Simpkin, Mar- 
shall, and Co, 1880. 

Tuk first edition of this little work, issued some years ago, 

met with considerable favour at the hands of teachers and 

students, so that the edition was soon exhausted. For 
some years the book remained out of print; but we are 

sure the new and enlarged edition will receive as hearty a 

welcome as did the original. We speak from a considerable 

amount of experience in the use of the old edition when 
we say that, of the many works upon the subject, we found 
none better, none more useful to the student, or with 

—— so well graduated and selected as that of Mr. 
alliser, The study of geometry, whether theoretical or 

agi is of a very fascinating nature, after the student 

as advanced to a certain point; but frequently the 
rudimentary difficulties are so great that this advance is 
never made. Many eminent teachers, in order to lessen 
the early difficulties, have strongly advocated the system 
of combining a theoretical and a practical course at the 
same period of school life ; and this has been found to be 
of great advantage. Mr. Palliser is a teacher, and knowing 

a teacher's difficulties, he has been able in a great measure 


to encounter and overcome them, His selection of pro- 


blems enables the student to solve, without much exertion, 
the various practical questions that may be presented to 
him. The additions made to this edition of some simple 
problems in solid geometry cause us to suggest the question 
whether it would not be better to supplement the work on 
Practical Plane Geometry by one on Solid Geometry, 
keeping the two branches distinct. What is given, in fact, 
makes us ask for more. 

The pages now given up to the introduction to solid 
geometry could be filled with original problems to test the 
student’s capability of adopting the knowledge gained by 
the use of the work. It must be remembered that the 
invention of descriptive geometry, or what is called in this 
work solid geometry, is of quite recent date, the second 
edition of Monge’s Géométrie Descriptive being published 
only in 1820, Whilst, then, we admit the great value of a 
knowledge of practical plane geometry in all branches of 
engineering, we must at the same time advise the student 
not to rest content with having mastered one branch of 
his subject, but to contiue to master that other branch 
generalised and simplified by M. Monge. To return to 
what Mr. Palliser has done, we must direct attention to the 
rules he gives to be observed by students, as they are im- 
portant. To condense his observations we may say he 
indicates the attainment of accuracy, neatness, and celerity. 
The author not only preaches, he practises; and in the 239 
sc worked he shows how careful he has been to ask 

rom the student nothing that a little patience and per- 
severance will not overcome. 


Lazton’s Builders’ Price Book for 1881. London: Kelly and 
Co, Sixty-fourth edition. 

Ir would be somewhat difficult to prepare a price book 
which would be of very great use to engineers in general 
practice, for every year brings forth so many changes, and 
every engineer has so many points of practice peculiar to 
himself that no general price book of extensive use could 
be compiled. That such a book may be compiled for the 
use of builders, however, is attes by the fact of the 
appearance of the sixty-fourth edition of Laxton. That 
such a book should reach so many editions is, perhaps, in- 
dicative of the attention paid by the publishers to its re- 
vision and improvement every year. It is now stated to 
contain over 72,000 prices, and besides these are given 
notes and Meas 5 the whole of the Metropolitan 
Building Acts; the unrepealed sections of previous Acts ; 
a list of district surveyors; notes of cases and decisions in 
the superior courts, headings for building contracts, &c. 
A new section on sanitary work, occupying eleven pages, 
has been added to the last edition, and some useful hints 
are therein contained ; but the value of this section would 
be much increased if some small centre-line diagrams were 
employed to illustrate the directions given by the author. 
The latter does not seem to think it absolutely necessary 
to employ separate cisterns for closet and house purposes ; 
as he says that with properly executed plumbing, and 
the employment of a regulator closet valve, contamina- 
tion of the water in the cistern cannot take place. We 
will not quarrel with this opinion, except to observe that 
it is not always easy to insure good plumbing work, and 
that in order to allow for bad work it is sometimes best to 
use the separate cistern, For additions to this sanitary 
section and others where necessary the publishers have 
of room without increasing the of the 

ook, Sixteen pages are taken up with a list of patents 
for 1879-80. This is practically useless. It is too old to 
be news, too brief to be descriptive, while those interested 
will have, long before the book is published, obtained full 
information on any of these selected patents. The index 
to a book of this kind is, of course, of great importance, 
but it has hitherto been hampered with the interleaved 
advertisemen Builders and others will be glad to see 
that the index is henceforth to be free of these insinuated 
and obstructive notifications. 


Zeitschrift fiir Instrumentenkunde. Organ fiir Mittheilungen aus 
dem gesammten Gebiete der wissenschaftlichen Technik. ler 
Jahrgang. les Heft, Januar, 1881. Berlin: Julius Springer. 

Tuis is the first number of a monthly periodical devoted 
to subjects connected with the construction of philosophical 
instruments. It contains an article on the standard 
barometer and pressure gauge made for the Imperial 
Standards Commission at Berlin. This is followed by a 
paper by Dr. Foerster, the well-known astronomer, on the 
illumination of micrometer arrangements in telescopes and 
microscopes. C. Reichel deals with the question of 
micrometer screws, and the means of avoiding imperfec- 
tions in such screws. There are also articles on spectrum 
apparatus, and on an electrical apparatus for indicating 
the variations in the height of the mercurial column of a 
numometer at a distance. The number also contains 
minor notices relating to contrivances useful in the 
physical laboratory and workshop. The journal is likely 
to prove of service to those interested in the refinements 
of mechanical construction as applied in the manufacture 
of the complicated apparatus now employed in the investi- 
gation of physical science. 


PARIS WATER-METERS. 


In consequence of the new regulations for the supply of Paris 
with water which came into force on the Ist of January, the 
authorities have adopted four types of water-meters. These are, 
first, Kennedy’s ; second, Frager’s, manufactured by M. Michel, 
of Paris; third, that of M. Samain, an engineer of Blois ; and 
fourth, the meter of MM. Mathelen and Deplechin, manufac- 
tured by MM. Mathelen and Garnier in Paris. 

All the meters are of the piston type. We illustrate the two 
last-named on page 124. Samain’s meter has four cylinders ; the 
water under pressure arrives through a pipe at the upper part, 
enters the distributing chamber A, and from thence passes alter- 
nately to each end of each cylinder through ports governed by 
the rotating valve B turning with the shaft C, itself put in 
motion by the cranks. Figs. 1, 2, and 4, show very clearly the 
shape of the valve, while Fig. 5 illustrates the shape of the port 
face surface. When one of the openings 6 of the valve comes 
over one of the ports in the seat, the water acts on the piston, 
and causing the rotation of the shaft apd of the valve, which 


now closes the admission port d, the piston then making a 
back stroke, poet by the piston diametrically opposite, 
expels one cylinder full of water, as indicated by the arrows in 
Fig. 1. The water enters the central chamber of the meter, and 
escapes by the delivery pipe as shown in Figs. 1 and 2. The 
action of all four cylinders is the same. The valve acts directly 
on the counter. The cylinders and pistons are of gun-metal ; 
the packings of leather. The average speed of the meter is sixty 
revolutions per minute, 

Deplechin and Mathelin’s meter is shown by Figs. 6, 7, and 8. 
It consists of three pistons and a rotating distributing valve. 
The water under pressure is admitted by the orifice A, and 
presses equally on the faces of the three pistons B,C, D, and 
motion is obtained by reducing the pressure on the back of each 
in turn. The piston B being at the end of its stroke, the two 
pistons D and C are put in motion by the pressure on their upper 
faces, and they drive the crank F,, to which they are coupled by 
the rods FF. This crank in its turn puts the piston B in 
motion, and the water which filled the space behind the pistons 
escapes by the orifice G of the rotating valve, and at the 
same time a fresh quantity of water is admitted behind B. The 
crank drives the cock valve as shown in Figs. 6, 7, and & It 
is divided into two compartments, one for admission and 
the other for exhaust. It works in a gun-metal casing 
having three openings or ports, the use of which requires no 
explanation. The axis puts the counter in motion. In order to 
facilitate the inspection of the meters they are provided with a 
stuffing-box on one of the cylinders, in which works a pin, by 
which the meter can be locked at will. If water can then be 
drawn from the service pipe it is evident that the meter is leaking. 

The merit of various water meters is just now an especially 
interesting question for the people of London, as the adoption 
of constant supply measured by meter and paid for accord- 
ingly is stoutly advocated by many persons, and has much 
to recommend it. It is by no means impossible that much will 
be said on the subject when Parliament finds time to legislate on 
the water supply of the metropolis. We are indebted to our 
esteemed contemporary Annales Industrielles for the drawings of 
which our engravings are copies. It is to be regretted that no 
information is supplied concerning the efficiency of any of the 
meters named. 


TENDERS. 


PORTSLADE.—BREWERY AND PLANT. 

For the plant, machinery, and various brewery utensils for the 
new Brewery, Portslade, near Brighton, for Messrs. J. Dudney and 
Sons. Messrs, Scamell and Colyer, Civil Engineers, 18, Great 
George-street, Westminster, 8. W. 


Contract No. 3.—Bo1Lers. 2a 4. 
Appleby Bros. ad 

Cater Walker, Sons, and Co. 1685 0 0 
Thornewill and Warham—accepted 886 0 0 

Contract No, 4.—MILLWRIGHTS WORK. 
Pontifex and Sons — 2985 0 0 
292410 
Thornewill and Warham 2728 0 0 
Oxleyand Co... ..  .. 2560 10 0 
Pontifex and W 2510 0 0 
H. Woods and Co. .. 2500 0 0 

Contract No, 5.—Coppers, UNDERBACKS, 

Coins, 

Shears... 1139 0 0 
Blundell Bros, 4 1031 4 0 
Pontifex and Sons 1016 0 0 
Bennett i 985 0 0 
J.Daleand Co. .. 960 1 6 
Pontifex and Wood .. ..... 825 0 0 
Bindley and Briggs—accepted .. os 

Contract No, 6.—Siate Tuns, YEAST 

Backs, 

Sharp and Sons <a 1166 0 0 
Brindley + 1035 0 0 
Braby and Co, . 985 0 0 
Ashton and Green—accepted .. .. .. . 658 0 0 


Contract No, 7,—CoPPER AND IRON PIPE 
CoNNECTIONS, ATTEMPERATORS, &c, 


Shears: 2440 0 0 
8. Dale and Co. F 2314 0 0 
Siebe and Gorman 1959 0 0 . 
Oxley and Co. tea 1826 9 0 
Blundell Bros, 1700 6 0 
Wilson and Co. .. 1606 18 7 
Pontifex and Sons 1580 0 0 
oe 1520 0 0 
Thornewill and Warham .. .. 1450 0 0 
Bindley and Briggs—accepted 
Contract No. 9,—REFRIGERATORS. 


Wick Harsour.—Mr. Kinipple, harbour engineer, of West- 
minster and Greenock, has patented his monolithic system of 
forming sea breakwaters and harbour walls. This invention 
enables harbour works to be constructed in jointless masses of 
concrete in situ without the aid of divers, stagings, or overhead 
travellers, in fact without the use of the ordinary costly plant. 
This system has been experimentally tried with, we understand, great 
success at New York, Quebec, and Greenock, and year it was 
also experimentally used by him at Wick, in the reconstruction of 
the south pier head, upon its old or rubble foundations. The 
Government Loan Commissioners granted a sum of from £10,000 
to £12,000 for these repairs, and for the extension of the head this 
year for 40ft., so as to render last year’s repairs safe against any 
seas which may enter the Bay of Wick. The extension will be of 
the same monolithic construction, and founded deep into the hard 
clay of which the bottom of the Bay is composed. At Wick any 
breakwater which is not of monolithic construction from founda- 
tion to parapet cannot be relied upon as safe against all contingen- 
cies of sudden and severe storms. It is claimed for the system 
that one of its chief merits is its simplicity and reliability, for 
any breakwater in the most exposed localities can now be con- 
structed at about one-half the usual cost, and certainly within one- 
third of the time formerly occupied in executing these works, for 
there is nothing whatever to prevent a breakwater being com- 
mencedatits head, centre, or root, or being carried on simultaneously 
from end toend. Mr. Kinipple states that no skilled workmen 
beyond ordinary labourers or ttenen are required, and indeed a 
present of a batch of Portland cement to some of the poorer 
fishermen is all that is necessary to enable them to repair or con- 
struct small breakwaters along the coast. The system is well 

dapted for founding on rocky or irregular bottoms, but in many 
cases trenches would have to dredged by dipper or other dredges 
for the reception of the concrete. The concrete is mixed either in 
bulk or in blocks, and allowed to set or harden out of water, so that 
when thrown overboard into the foundations or works it is hard 
— to prevent the cement from separaring from the sand and 
shingle while passing through the water, and soft enough when in 
the work to fell together and to become one compact mass, equal 
in strength after a short, time to the natural rocks. Where the 
walls are required to be vertical or battered, a few iron rods are 
used with sliding planks, to retain the concrete in form for a few 
days until it is set. At Wick masses of concrete cast in this 
manner resisted a heavy storm within twenty-four hours after they 


were put in, while stones of several tons weight were hurled in 
every direction by the same gale, ™ aes 
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NARROW GAUGE RAILWAYS, IRELAND.* 
By Mr. Lewis, Member. 

HAVING promised a paper on this subject, I have much pleasure 
in fulfilling my promise, but in doing so, I find that within the 
limits of a single paper it would be quite impossible to do more 
than deal generally with the voluminous and varied matters neces- 
sarily embraced in a question of such importance as that of a 
narrow gauge railway system, suited to the requirements of the 
country. I must, Stedien, ask this Institute to kindly accept 
from me this skeleton paper, which is a mere abstract of my own 
experience of the construction and working of a system in the 
North of Ireland for the past six or seven years, hoping that 
inquiry may be induced thereby, and that the subjects sketched 
therein may be considered worthy the attention of the bers of 
the Institution, and by eliciting valuable and practical suggestions, 
add to, and render more complete the details of a system which is 
assuming considerable importance in Ireland. 

Iam happy to say that a good deal of Rogepnties and objec- 
tions existing heretofore to narrow gauge ilways is rapidly dis- 
sppearing, and that many strenuous but honourable opponents of 
the system are now leaning to the opinion that, as feeders to 
main lines, and in supplying remote districts with rail accommoda- 
tien, narrow gauge railways and tramways are useful and neces- 
sary, and may be safely introduced without injuriously affecting in 
any way or disparaging the property or principle of the wide gauge 
lines. Neither is the system considered unworthy the attention of 
our friends at the other side of the Channel, having an interest in 
Irish projects ; who in forming syndicates for the development of 
our Irish railways, introduce capital into the country, open up new 
industries, improve their o> and prospects, and give em- 


loyment to the many. At this stage I must take the liberty of 
digresing for a moment from the exact text of this paper, and large 


the minds of some of the older members back to a period of 
some twelve or fourteen years ago, when engineering was at a very 
low ebb indeed. Public works being almost stagnant, enterprise 
and capital seemed to have left our shores, no remunerative employ- 


course, thus effecting a saving in time of at least a half, as com- 
pared with the present system, which takes from nine to twelve 
months from time of lodgment of documents to that of ebtaining 
the I hope the members will not consider these remarks 
ae to the subject matter of this paper, or that they are infiu- 
enced by any feeling on my part, other than that of a sincere desire 
in the interests of the engineering profession to have the abuse 
remedied, our bills facilitated, and useful measures carried, at a 
reasonable expense and in a practicable shape. The County Antrim 
is the only part of Ireland at present where narrow pause railways 
have been introduced, about seventy miles of which have been con- 
structed and are at work. On the Seltyenena and Cushendall Rail- 
way, only used at present for mineral traffic, the working expenses 
average about 38 per cent. of the receipts. On the Ballymena and 
Larne Railway, a passenger and goods line, the — at present 
are not more than £9 per mile per week ; the working expenses 
are necessarily high, some 60 per cent., but as the traffic is rapidly 
increasing, this high rate will reduce in proportion to the receipts, 
as the appliances for working the line can accommodate at least 
double the traffic at present brought over the railway. On the 
Cushendall Mineral Railway, 4 per cent. has been paid in dividends, 
and on the latter 2 per cent. The average cost per mile proper 
exclusive of land and rolling stock of the Cushendall Railway was 
£3600. The average of the Ballymena and Larne £3400. In the 
case of the Cushendall Railway, had a wide gauge line been made, 
it would have been both costly and unremunerative from the 
physical difficulties of construction. And in the case of the Bally- 
menaand Larne, the line would have been—if practicable at all— 
very costly,- and unsuited to the requirements of the district. 
But for the introduction of the narrow gauge railway system, the 
County Antrim would be deprived of the benefits obtained from 
the development of its mines, mills, and other resources, and a 
tract of country left unopened and unconnected with the 
markets and seaports. The rate of speed on narrow gauge rail- 
ways in the north of Ireland, averages eighteen miles per hour for 
goods or mixed trains, and twenty-three miles per hour for pas- 
senger trains, this rate of speed can be increased if found ni > 
but as there is no necessity for fast speed, it is found that all the 


ment could be obtained by members of the engineering prof . 
many of whom—luckily perhaps for themselves—went abroad, and 
in foreign climes obtained there the employment, and attained 
the eminence their industry and ability entitled them to at home. 
This exceptional state of affairs occupied the attention of many 
well-wishers of Ireland, and amongst others the late Sir John 
MacNeil, with whom I was at that time iated in busi We 
frequently discussed the subject together, with the view of arriving, 
if possible, at some remedy or panacea which would restore con- 
fidence, and imbue railway property and projectors with new life 
and fresh energy. Railways were admittedly required in the 
country, but money could not be obtained to construct wide gauge 
lines. It became therefore, necessary to cheapen their construc- 
tion by some other and effective means, which, in giving the 
accommodation suitable to the requirements of the country in its 
then —- state, would at the same time develop her indus- 
tries. is was proposed to be effected by extending a cheap net- 
work of narrow gauge railways over Ireland, which it was expected 
would meet the exigencies of the times, and give the facilities to 
trade and employment then so much required. Various plans 
were proposed. Sir John MacNeil recommended a 3ft. 6in. gauge, 
which we estimated could at the time be constructed and equipped 
for £3000 per mile. Fast speed was not considered y to 
the system, which was intended for branch lines and mineral dis- 
tricts, and goods being the principal traffic—fifteen to eighteen 
miles per hour was considered sufficient speed. Stations would 
only be erected at terminal points. Public roads crossed on the 
level—save where a bridge would be cheaper—the carriages con- 
structed on something of the omnibus plan, guards would pass 
through, take money and give out tickets, thereby avoiding to a 
great extent the heavy expenses attending the construction of 
intermediate stations, platforms, signalling, and employment of 
station masters, porters, and other costly paraphernalia indis- 
pensable to the working of a wide gauge system, but less required 
on the narrow. It was proposed that a company should be formed 
in London, which would advance two-thirds of the capital if the 
remaining one-third could be raised by baronial guarantee, or 
otherwise obtained locally. The scheme fell through, owing to 
ic and financial difficulties, and our narrow gauge railway was 
oomed to tempo: oblivion, and remained so until the year 
1870, when Mr. William Valentine, of Belfast, a gentleman of 
great commercial experience and ability, anxious to develop the 
mineral districts of the County Antrim, employed me to lay off a 
narrow gauge railway from Ballymena to Cushendall, a distance 
of twenty-one miles, and for which project we obtained an Act of 
Parliament. This line—the first narrow gauge railway constructed 
in Ireland—was completed and opened for goods traffic in the year 
1875. This railway was followed by another, promoted by Mr. 
@haine, M.P., and others, from the Port of Larne to Ballymena, 
with branches, a distance of some thirty miles. This useful pro- 
ject was opposed both in the Lords and Commons, but was carried, 
and the line completed and opened for passenger traffic and goods 
in the year 1878. In continuation of the same system a Bill was 
applied for in 1879 for a line from Ballymena to Portglenone, a 
distance of some eleven miles, which was also opposed in Lords 
and Commons, but was carried, and for the construction of 
which the contract drawings have been prepared, and the line 
pegged out. (A further extension to Derry is now before Parlia- 
ment, as shown on a cartoon map, which, if carried, will increase by 
fifty miles the existing length of narrow gauge railways in the 
North of Ireland.) These projects, simple and useful in themselves, 
were obtained at —_ Parliamentary expense to the respective 
companies. And here I would take the liberty of calling the 
attention of the members of this Institution to the conduct of Irish 
railway bills through Parliament, and the heavy expenses, delays, 
and inconveniences attending their progress through committees. 
I know of many good measures that were abandoned in conse- 
quence of this dreaded expense, and which I, in common with 
other engineers, found to act as a great bar to the development of 
useful measures for Ireland, and discouragement to local pro- 
moters and others actuated by good wishes, and desirous to further 
her industries. When we consider the heavy cost of obtaining 
an Act for a simple project, such as a plain local railway or 
other useful scheme, requiring but ordinary engineering skill 
to project, and little legal acumen to employ in the preparation 
of the bill, surely a local commission, composed, say, of five 
Irish members of Parliament, having no direct interest in the 
schemes proposed, could, from their residence in, and knowledge of 
the requirement of the country, and the merits of the proposed 
measures, arrive at a more direct and satisfactory conclusion at 
one quarter the expense and time than by the present tedious and 
expensive process “‘ of lodging plans in London, where they lie for 
probably t months, hurrying over witnesses to committees— 
many of whom are not examined at all—employing a host of 
counsel, parliamentary agents, and so-called experts, who often 
from their ignorance of the country and its necessities, muddle a 
clear plain case, and allow clauses to be inserted in the Act, which 
in practice are afterwards found to be injurious and destructive 
to the success of an otherwise good and remunerative project.” 
I only bh that the attention of the Institution will be 
called to thi real grievance—and that through its influence 
and representation some energetic member of Parliament may be 
induced to bring this matter before the House. In the Isle of 
Man local bills are locally disposed of. Why cannot the same 
thing be done here? The standing orders could be easily adjusted 
to meet the requirements of this country, such as the clauses 
affecting the gauge, the time and place for lodgment of documents, 
and constitution of the commission of inquiry, which could be 
held at the nearest assize town, where the cases could be practi- 
cally decided, and if approved, the plans for construction at once 
proceeded with, the Boyal assent being obtained in the usual 


* Read before the Institution of Civil Engineers, Ireland. 


requir ts of present traffic are fully provided for by 
this rate. Narrow gauge railways can be constructed cheaply 
through hilly districts, where the wide gauge, from its great 
expense, would be rendered impracticable. Wide gauge lines with 
proportionate curves, and necessarily heavy earthwork and 
masonry, incident to a rough country would be doubled and 
quadrupled in cost. Some of the railways for instance already 
constructed in the North of Ireland, namely, the Larne and 
Ballymena and Cushendall Railways, would have proved a sad 
example in the history of — failures if formed on the wide 
gauge principle, as I am sure from my long experience of wide 
gauge railway construction, that they could not have paid one 
shilling dividend, and it is doubtful if they could have even paid 
‘‘working expenses.” Narrow gauge railways constructed 
through rough countries contrast most favourably with wide in 
point of cost. But even through level countries, apart from the 
saving in land, permanent way, &c., the advantages are very 
great in avoidance of heavy bridges, road approaches, and 
expensive lands and houses, by the introduction of curves and 
gradients, not applicable to a wide gauge line. Narrow gauge rail- 
ways have been constructed to the extent of hundreds of miles 
through India, Norway, Queensland, Canada, and in the United 
States, where the standard gauge is 3ft., and great savings effected 
in working expenses. On narrow gauge aim in Ireland the 
wagons are constructed to hold 6 tons of goods, with a tare of 
24 tons. On some of the wide gauge, as at present worked, 
the proportion is about 1 to 1—that is, 6 tons of paying load 
to 6 tons of dead weight, and on the narrow, 6 tons of paying 
load to 24 tons of dead weight. It is found in actual work 
that the disparity between paying and non-paying load is 
much increased—except in mineral traffic—from large or wide 
uge wagons being unable always to — their maximum 
ae arising from bulky freights, which, though filling the wagon, 
only weigh perhaps some two or three tons. The a are 
constructed on the bogie system, to hold an average of forty 
passengers each. The accommodation is found sufficient, and 
the motion to be at least as smooth as on first-class constru 
ilways. The engines for passengers are bogie tank engines, 
weighing about 18 tons full; and the goods engines about 24 tons. 
Narrow gauge stock we find in practice to be proportionatel 
stronger than the wide ; the wagons are easier loaded and rewewe f 
and from their strength not easily injured by fly shunting. A 
narrow gauge railway fully equipped with suitable stock for, say, a 
length of thirty miles, may be constructed over an ordinary country 
for £5000, and as low as £4000 per mile, where a broad gauge 
railway could not be consttucted for less than from £7000 to £9000. 
The working expenses of the Ballymena and Larne Railway are 
1s. 8d. per train mile, broad gauge railway 2s. 6d. to 3s. per train 
mile. Steam tramways for light traffic may be profitably intro- 
duced to suburban districts, along country roads, where suitable, 
and for country districts where the cost of a railway from the ve 
limited character of the traffic could not possibly pay, and whic 
could be afterwards converted into a railway, if the traffic increased 
and justified the change, by widening the roads and fencing in 
the railway, as we propose to do, with some tramways in this 
n other provinces much good could be accomplished by 
the pr tion and extension of cheap railways and tramways. 
Hundreds of miles of country are at present unprovided with 
railway accdémmodation to market and the seaboard, and the 
people in consequence thereof thrown almost a century back in 
commercial pursuits and industries, which this system would 
inevitably develope and remedy. It is not my intention to trouble 
you at present with detailed estimates and quantities of the various 
items embraced in the construction of a narrow gauge railway, 
which, however, I shall be most happy to furnish any member 
with, requiring such information; but to confine this paper to an 
abstract of comparative cost and savings, effected on each main 
item, “‘ Broad and narrow gauge, single and double lines,” and in 
doing so, I hope the members will acquit me of any attempt to 
institute invidious comparisons of the two systems which are both 
ably represented here, the cost and working expenses of either 
depending upon local conditions, some lines from their traffic 
showing e receipts and cheap working expenses, whilst others 
from small receipts, show necessarily large working expenses. I 
estimate the cost of one mile of narrow gauge railway through 
ordinary country, taking as data the cuttings at an average depth 
of 5ft., with two public road bridges per mile, independent of diag 
stock, Parliamentary expenses, law and engineering, at £4100 per 
mile, and of a wide gauge railway upon similar data, at £5700 per 


mile, making a — £1653 per mile in favour of narrow gauge. 
I estimate the cost of a double narrow gauge railway at per 
mile, as com a saving of 


with £8214 of wide gauge, 

£2411 per mile in favour of the narrow gauge upon the data here- 
tofore stated. The savings therefore, apon construction of a single 
line of narrow gauge—say thirty miles long—would be £49,590, and 
upon a double line, £72,330, apart from maintenance of works, 
which is nearly in the direct proportion to gauge—i.e., 3ft., 
5ft.°25in. (See Board of Trade Returns.) And from savings 
in cost of rolling stock, which would be very considerable, the cost 
dependent of course—as already stated—on the character of the 
traffic. The savings on a mile of single narrow gauge railway con- 
struction and on a mile of double line ditto, as compared with the 
wide gauge lines I arrive at the figures in the annexed table. 
These amounts are calculated upon the most favourable condition 
of prices—viz., the earthworks at 1s. per cubic yard ; fencing, at 
1s. 6d. per yard; ballast, 2s. 6d. cubic yard ; rubble masonry, 
at 15s.; arching, 30s.; rails, at per ton; land, £100 per acre, 
and all other prices in proportion—the proportion of cost—wide 


and narrow, being r the current prices of labour and 
a and the physical c r of the country. On the 
lym 


ena and Larne Railway the ruling gradient is 1 in 41, and 
1in 46 fora length of 1 mile thirty-seven chains, out of Larne, round 


some curves of seven chains radius, from which No. 3 engine brings 
up a net load of 80 tons at a speed of about twelve miles per hour— 
a good deal of course pte pony. ere the condition of the rails— 
when the rails are and no slipping occurs, this average load and 


rate are exceeded. ith No. 1. engine and one saloon carriage we 
Single Line. 

£ d, 
Earthwork, per mile 15010 0 
Road approaches .. .. .. 194 4 0 
Fencing of road approaches 1610 0 
Road metal 1212 0 
Ballast and boxing 133 12 0 
Public road bridges... 2110 0 
Permanent way—rails and fastenings 423 0 0 
of materialsand laying .. .. .. .. «. 516 0 
Accommodation works .. le: es.) 
Stations and platforms.. .. .. .. .. .. .. 1000 
£15038 0 8 
Contingencies, 10 percent. .. .. .. .. 1580 0 0 
Saving on one mile 3.0 0 


or (say £1653 x 30 = £49,590 on thirty miles). 
Double Line of Narrow Gauge. 
Savings on a mile of narrow gauge construction :— 


s. 

Earthwork, per mile 200 13 0 
Fencing of roadapproaches .. .. .. «.. « 1610 0 
Road metal 1212 0 
Ballast and boxing “Ss. | 
Permanent way, rails, and fastening 84110 0 
Carriage of materials andlaying .. .. .. .. .. HB O 
Accommodation works .. .. .. .. .. 2% 00 
Proportion of Signals .. .. .. .. 2 00 
Proportion of stations and platforms 100 0 0 
£2192 4 4 

10 per cent contingencies. . 219 8 5 


£2411 12 § 
Say £2411 x 30 = £72,330 on 30 miles. 
have run the twenty-four miles in fifty-two minutes. Fast speed, 
however, is not now required or considered important on this line 
of railway. The working expenses have been returned to me at 
19°16d. per train mile, made up of the following items :— 


Miles Rate 
run, wee a od. 
1202 ss. d. ( Engine coal (20°82 Ib.) 1°38 
— Engine oil (20 naggins) 0°24 
7 410 Stores, waste, &c -. 0°08 
Locomotive department and repairs 
of rolling stock .. .. .. .. 3°63 
— 
26 10 10 Station masters, porters, &c... .. .. 5°30 
29 311 Permanentway .. .. .. .. .. 5°82 
13 0 6 Manager and secretary's office .. .. 2°60 


95 1% 1 = 1202 miles = per train mile 


No. 1 engine is a bogie engine, with drivers and trailing wheels 
coupled ; her weight, loaded, about 19 tons; outside cylinders, 
llin. diameter and 18in. stroke; the diameter of the driving wheels, 
3ft. 9in., and the bogie wheels, 2ft.; her speed is about 31 miles per 
hour. No. 2is aside-tank engine ; her weight, loaded, about 21 tons ; 
wheels coupled, 3ft. 3in. diameter ; her speed averages about 16 
miles per hour. No, 3isa more powerful engine, saddle-tank, with 
six wheels coupled, 3ft. 3in. diameter; cylinders, 14in. diameter 
and 18in. stroke; with bogie wheels, 2ft. 


diameter; her 
weight, loaded, being 254 tons; her speed averages about 19 miles 
per hour. These engines have been built by Messrs, Peacock, and 
are very suitable for the purposes intended—viz., light and heavy 
traffic, separate and combined. The age carriages used are 
composite and carried on double bogie wheels, and on wheels with 
Cleminson’s radiating axles, 2ft. 4in. diameter ; on the former they 
are some 49ft. long, and on the latter 36ft. long, and carry on an 
average forty passengers each comfortably; the floors of the 
carriages are 2ft. 10in. over rail, and 6ft. 6in. wide in clear, and 
10ft. high in centre over rail. 1st and 3rd class passengers’ com- 
partments only are used. The wagons consist of coal, lime, cattle, 
and iron ore trucks, &c. The tare of the coal wagon—which fs a 

e factor of the traffic—averages 2} tons, and carries a profitable 
1 of 6 tons. The cattle wagons accommodate fifteen head, 
and the iron ore is carried in hopper wagons, holding five 
tons each. The ore is discharged at the quay of Larne 
cranes, which lift the truck off the frame into the vessel, 
which is found to answer the purposes of high shooting stage origi- 
nally intended. The average work with one large steam crane, 
is m Bee 100 tons per hour. At Larne harbour extensive quays 
and wharves have been erected by the proprietor, Mr. Chaine, 
M.P., upon which both the broad and narrow e lines are laid, 
and over which travelling steam cranes work night and day, to 
accommodate the increasing traffic of the port. An extension some 
600ft. long is now being tnade to the quay, the works being 
under the superintendence of Mr. Macdonald, C.E., a member 
of this Institution, from whom a — on the works and 
machinery applied would, I have no doubt, prove useful and 
interesting. concluding this paper I would attention to the 
fact that—due to the difference of gauge—Ireland is saddled with 
a more costly and cumbrous working system than either England 
or Scotland, although her general traffic cannot favourably com- 
pare with either country, and that, no matter how the rolling 
stock may be altered or lightened, the standard Irish gauge inflicts 
a loss upon the profitable working of our railway system, but 
which, in many future lines, may be remedied by an ‘‘alteration 
of the gauge.” 


Sanitary Hovuses.—The Society of Arts propose to award 
medals for plans showing the best sanitary ements in houses 
built in the metropolis, + to be exhibited in the Society’s 
rooms, Adelphi, in June, 1881, and to be sent in on or before 
12th May, 1881. One silver medal will be awarded for the best 
sanitary arrangements carried out and in satisfactory working in a 
house let out in tenements to artisans for which a weekly rental is 
paid. One silver medal for the best sanitary arrangements in 
actual satisfactory working in a house of the yearly rental of from 
£40 or less to about £100 in value. One silver medal for the best 
sanitary arrangements in actual satisfactory working in a house of 
the yearly rental value of £200 and upwards to any amount. The 
houses must be open to the inspection of the judges, who, in con- 
sidering their award, will be guided by the suggestions of plans for 
main sewerage, drainage, and water supply, made under the Public 
Health Act, 1875. The houses must have been in actual occupa- 
tion within the last three months, and a certificate must be given 
by the occupiers, on a printed form, stating the satisfactory work- 
ing of all the sanitary arrangements, such form to be obtained at 
the Society of Arts. The houses may be old, fitted with modern 
sanitary arrangements, or may be new. — be within the 
metropolitan area of the Board of Works. e sanitary arrange- 


ments must include the conditions for good water supply, drainage, 
warming and ventilation of the house, and precautions taken 
aguas est, The medals may be awarded to the occupiers of 
the houses or the lessees, or the owners. The plans must consist 
of a ground plan and sections, to the scale of not less than lin. to 
5ft.; details not less than lin, to the foot. The plans may be 
accompanied by : 


tions. 
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Arthe meeting on Tuesday, the 8th February, Mr. Abernethy, 
F.R.S.E., president, in the chair, a paper on the “Temporary 
Works and Plant at the Portsmouth Dockyard Extension,” by 
Mr. CO. H. Meyer, Assoc. M. Inst. C.E., was read. 

After briefly describing some of the means used in carrying out 
these great works, which were begun in 1867, and were practically 
finished in 1876, the author alluded to the peculiarities of the site, 
and to the method adopted to reclaim 75 acres of the tidal portion 
of the harbour by cofferdams, These comprised 3100 lineal feet of 
shallow dams, lineal feet of outer or main dams, and 200 lineal 
feet of special dams, across channels, which were closed by panels, 
the details in all cases being given. Mention was then e of the 
reasons that had led to the extensive use of steam power and 
mechanical appliances in the carrying out of the works, on which 
was brought together —— a larger amount of such plant than 
probably had previously been used on any similar work. Some of 
these appliances, including an attempt at dredging from staging, 
which, Gewover, was not altogether a success, and the use of 
various travellers for performing heavy work, and of different 
forms of steam piling engines, were described in detail. As ordi- 
nary roads and railways laid upon the ground were in most cases 
inapplicable, timber viaducts for double lines of way had generally 
to e adopted within the area to be occupied by the intended 
works. A viaduct of about 3000ft. in length for a double line had 
also to be constructed to connect the works with the site chosen for 
the deposit of the surplus excavated material. This latter work 
necessitated the crossing of a navigable channel, named Fountain 
Lake, in Portsmouth Harbour. In order not to impede the water 
traffic, a swing bridge became necessary. A bridge for this pur- 
nose was specially designed by the late Mr. E. P. Smith and Mr. 

rnest Latham, its requirements being two openings of 50ft. each 
in the clear for the waterway, and handiness and rapidity in action 
when in use. This was obtained in a most satisfactory manner ; 
the bridge, however, was only for a single line of way. It was 

pplied with automatic locking gear, so that the moment it was 
swung into position it was ready without further delay for the 
passage of trains. With regard to the timber viaducts, the author 
pointed out what a sega a had shown to be their capability as to 
endurance, and under what conditions they faile He then 
described the gantries, or roadways, for the heavy steam travellers, 
which were so much used on the works, and under what conditions 
they had been found sufficient for their purpose, and the contrary. 
The arrangements for keeping the works free from water, and the 
freedon of the site from water, were next touched upon. Under 
ordinary circumstances, one Murray’s chain pump, lifting the water 
about 50ft., was generally sufficient to keep the area within the 
shallow dam—the drainage area of which was about 100 acres— 
clear. Mention was also made of an experimental boring, sunk to 
investigate the condition of the lying below those actually 
excavated in the ordinary course of the work, both with a view to 
obtain an insight as to the y foundations, and the deter- 
mination of the exact geological position of the beds exposed. The 
author then described the means specially adopted in excavating 
for, and in constructing, wells in that part of the work outside the 
limit of the area first reclaimed, where, on account of the depth of 
the mud through which the foundation had to be reached, the 
work was treated in an entirely different manner from the rest. It 
was found unadvisable, if not impossible, to do without whole 
timber sheet-piling through the entire depth of the mud, and to 
work within the trenches so formed. The outer cofferdam, close to 
which this part of the work was situated, was exposed to consider- 
able risk, being alongside Fountain Lake. Diagrams illustrating 
this part of the work were shown, as well as others, exhibiting 
features both in the structure of the permanent works and in the 
means taken to carry them ont. 

The paper concluded with a notice of an entrance of 94ft. clear 
opening, which had to be constructed to afford direct communica- 
tion with the harbour. Deep mud and the vicinity of the coffer- 
dam rendered this a work of difficulty. It was not thought prudent 
to excavate the entire width at once ; the outer half was, there- 
fore, first completed, and a curved brick wall, er dam, built in 
segments to render its removal easy, was carried across the opening, 
thus supporting the cofferdam, and clearing the ground for the con- 
struction of the second half. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Upon ’Change in Birmingham this afternoon, and in Wolver- 

hampton yesterday, finished ir ters reported continued 

reluctance by consumers to purchase beyond immediate necessi- 
ties. As a result, the works are only partly occupied, and not 

a little difficulty is found in procuring orders sufficient to render 

even this amount of employment possible. Except in the case of 

the sheet-makers, any attempt to secure higher prices than ruled 
before the advance in coal at once pre negotiations. Hence 
manufacturers, while all protesting their inability to afford to sell 
at previous rates, had mostly to be content with them. 

he boiler-plate makers d tha hire consumers 
and our Government are just now about the most conspicuous home 
buyers. But the demand is by no means large. On t of 


claimed because of the higher cost of fuel. Cinder pigs were 
plentiful at £2, and might here and there have been had for less 
money. Staffordshire part-mine pigs were £2 10s. to £2 15s., and all- 
mine sorts £3 5s. for hot blast, and £4 5s. for cold blast, with 
‘*some consideration ” to old customers. Pigs made in other dis- 
tricts were in better request than native brands; yet neither as to 
these can the demand be said to be good. Derbyshire and North- 
ampton sorts were mostly £2 7s. 6d. to £2 10s. per ton. Sellers of 
Cleveland pigs asked 51s. 6d. for No. 4 forge, delivered in this dis- 
trict, and 52s, 6d. for No. 3 foundry—makers’ prices. But they 
failed to effect sales. Nor were hematite agents any more success- 
ful. Notwithstanding that the United States demand was reported 
to be large for these pigs, consumers hereabouts cannot be induced 
to give anything like agents’ quotations, namely, 72s. 6d. for 
Tredegar make, 75s. for Blaina, and 75s. for Barrow. 

The iron-rivetting firms who look to the civil engineers, gas 
companies, and the like for work, have mostly a good —— 
before them. More gasometer orders are in hand at the leadi g 
yards than for a long time past. 

Hardware merchants are credited with having a considerable 
number of orders to place for Australia, received by the last two 
or three mails; but manufacturers that are not engaged in the 
galvanised industry are beginning to fear as the result of their 
own experience that the statement contains more rumour than 
fact. Nevertheless, the export work in hand is large in respect of 
the Antipodean centres. Next in order come India and South 
Americs. Brazil is most conspicuously in the better direction. 
Excepting for requirements incidental to across-country traffic, 
the Cape trade is depressed. The West Indies keep good. Canada 
is quiet and the States demand still delays its expression. 

i adjourned conference of ironworkers representing Stafford- 
shire, Worcestershire, and Shropshire, was held on Monday at 
Wednesbury, ider the mutual insurance scheme proposed by 
the Conciliation Board. The principle of the scheme was approved 
by a large majority, and resolutions were passed to the effect that 
the pre. wwe contributions should be equal to the aggregate con- 
tributions of the workmen; that the contributions of the latter 
should, for an experiment of one year’s duration, be 4d. pcr month, 
and the benefits 8s. per week in case of disablement, and £60 in 
case of death ; and that the scheme should be registered. The 
workmen engaged in the collieries of the Pelsall Coal and Iron 
Company, have requested that an carly meeting may be convened 
of the representative coalmasters and men, to consider the 
Employers’ Liability Bill, with a view to contracting out of the 
Act, and to the formation of a general fund to meet all classes of 
colliery accidents. On Monday all the colliers engaged at the 
Sandwell Park Colliery, West Bromwich, left their work in con- 
sequence of a dispute with regard to the operation of the 
Employers’ Liability Bill. An explanation by the manager showed 
that there was a misunderstanding, and the men returned to work 
the following day. 

The hardware industry of South Staffordshire has lost one of its 
chief supporters by the decease of Mr. Hy. Rogers, of the firm of 
Hy. Rogers, Sons, and Co., hardware merchants, Wolverhampton. 

The seventeenth annual report of the Patent Nut and Bolt Com- 
pany, Limited, Birmingham, shows that, on the year’s working, 
there has been a net profit of £36,556. This sum, plus last year’s 
balance, gives a disposable surplus of £43,183. It is proposed to 
pay a dividend of 10 per cent. for the year with £28,000, to place 
£10,000 to the reserve fund—thus raising it to £100,000—and to 

the balance, £5183, to next year’s account. 

In North Staffordshire there are somewhat better signs in the 
fimshed iron trade. The mills have been running fairly, though 
there is no chance allowed for an accumulation of work upon the 
books, since the specifications have to be frequently sought after. 
For plates the demand is tolerably satisfactory. A fair share of 
the work just now doing is on foreign account. Almost all the 
production of the forges is used up in the district. The call from 
outside districts for puddled bars has declined of late. Sales of 
raw iron and ironstone are limited. 

There is now no probability of the strike that was threatened by the 
colliersof North Staffordshirecomingabout. The North Staffordshire 
Iron and Coalmasters’ Association have met and decided that because 
there have occurred symptoms of an improvement in the coal and 
iron trade since the 4th inst., that the bers of the jati 
will not be considered bound by resolutions come to on that day, 
but that each firm is at liberty to arrange with their own workmen. 
At the same time the association hints that if employers can they 
should allow an advance of 10 per cent. The men in a delegate 
meeting held at Stoke have accepted the offer of 10 per cent., and 
several of the collieries are on at that rise. 

At the Whitfield Colliery of the Chatterley Company, North 
Staffordshire, where the disastrous explosion and fire have occurred, 
the various pits have been flooded, and the shafts of the Institute 
Pit, in which the explosion took place, are both filled up. Attempts 
have been made to explore the Hardmine seam worked from 
another shaft ; but the water was too high. The pouring of water 
into the Cockshead seam was suspended, but has had to be resumed. 
The mixed gas issuing from the small opening left in the fatal 
shaft has been tested under the direction of Dr. Angus Smith, of 
Manchester, and found to contain carbonic acid and hydrogen—a 
most destructive, though a mixture. The temperature 
at the bottom of the shaft is 76 deg. This pit is likely to remain 
covered up for some weeks. For the 300 miners thrown out of 
employ, work is being provided as fast as possible. The Engine 
oe is now open, and some of the hands are being set on there. 


certain of the foreign markets some makers are active, though 
there is a belief among their — that they would be more 
in pocket if they were to refuse the orders. Prices are about £8 to 
£8 5s. for minimum quality plates, £9 for good plates, and £9 10s. 
to £10 for superior makes. 

The marked bar firms are going along only quietly; still the 
demand has of late been slightly better, as well for Colonial and 
United States as for home consumption. The full rates of £7 10s. 
were demanded for the bars of such firms as Messrs. Wm. Barrows 
and Sons, the New British Iron Company, and Messrs. Phillip 
Williams and Sons ; and of £8 2s, 6d., subject to merchants’ com- 
ee > the Earl of Dudley’s common bars rolled at the Round 

orks. 

The demand for common and medium bars was to-day better 
than that for best sorts, so far as the home trade is concerned, but 
for Sanen Sarees they had to —_ the palm to the produ 
of high c' makers who have established a name abroad, £6 to 
£6 10s. for common, and £7 for medium qualities was quoted. 

Hoop makers announced a renewal of United States inquiries for 
baling any. As before, however, the Americans are buying 
keenly, and sellers are unable to get prices which mean much pro- 
fit. Very few will consent to give as high a figure as £7 at works, 
or £7 10s. delivered in Liverpool for hoops that will bear even a 
— strain. Ordinary hoops are priced at £6 to £6 10s. at 

orks, 

Specifications are not forthcoming from the galvanisers with 
sufficient rapidity to keep all the sheet mills actively on. In part 
this is attributable to the receipt of telegrams by galvanisers this 
week ordering the postponement of shipments to the Cape, because 
of the despatch of troops to South Africa. The top price for 
—— singles was to-day £8, and the same firms would have 
accepted £9 for doubles and £10 10s. for trebles. In their corru- 

ted state see og heets of ordinary quality were, for 24 w.g. in 

undles, delivered in Liverpool, £18 10s. to £14. Makers reported 
capital demand on home and foreign account alike. 

Tronmasters on Change to-day and yesterday were not a little 
concerned at the movement in Belgium—fearing, if it should onl 
a great increase in Belgian competition in suc 

nished iron as this district supplies, as well as in the girders of a 
section which has not yet been generally ado by Staffordshire 
finished iron firms as one of their leading products, 

In the pig iron trade no improvement can be reported Only 
slight ‘success attended producers’ efforts to get Soller prices, 


tings for the raising of funds are being held in the neigbbour- 
hood. About £1000 has been subscribed. Only one of the victims 
was a member of the Miners’ Relief Society, so that seventeen 
widows and fifty orphans are left quite unprovided for. A meet- 
ing of miners’ delegates, held at Stoke, has passed resolutions in 
favour of an investigation into the cause and circumstances of the 
occurrence, and also of an inquiry as to whether the case came 
within the Employers’ Liability Act. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The iron trade of this district continues in a very 
depressed condition, and a combination of adverse circumstances 
stand in the way of the development of an improved business. The 
effects of the recent bad weather upon the trade have not yet dis- 
appeared, whilst the continuance of the colliers’ strike, which has 
resulted in the pes ony of many of the finished ironworks in the 
district, is still further tending to lessen the local consumption of 
iron. In addition to this, the unsatisfactory reports from other 
iron markets are influencing buyers, who in most cases are still 
well covered with iron bought last year, in holding back orders, 
and the result is that for pig iron there is extremely little inquiry. 
-Makers, however, still entertain a feeling of confidence with regard 
to the future, and are very cautious about entering into engage- 
ments extending over any very long periods; but merchants are 
showing more disposition for forward speculation, and there is no 
difficulty in buying iron for long forward delivery. 

Lancashire pig iron meets with a very slow sale, but makers are 
well covered for the present by existing contracts, and there is 
still a large quantity of iron going away from the works, the 
deliveries which are at present being made by the most important 
company in the district being, I Hearse considerably in excess 
of those at this time last year. Local makers are not pressing 
sales, and thei Fog ay for delivery into the Manchester district 
remain at 46s. 6d. for No. 4 forge, and 47s. 6d. for No. 3 foundry, 


rates, 
So far as outside brands offering in this market are concerned, 
the tendency of prices all round has been downwards. Middles- 
brough iron delivered equal to Manchester has been offered at 


about 46s. 6d. to 46s. 10d. per ton net cash for g.m.b.’s, but these 
figures do not lead to any important business here. Lincolnshire 


less 24 per cent., but there is not quite so much firmness at the full | will 


and Derbyshire irons are now being offered for forward delivery 
into this district at 46s, 6d. for No. 4 forge, and 47s. 6d. to 48s. for 
No. 3 foundry, less 24 per cent. Some makers are still quoting 
igher figures, but then prices are littlemore than nominal. == 
‘inished iron makers are rather stiffer in their prices, but this is 
due, not so much to any actually increased demand as to the 
present increased cost of coal, and it can scarcely be said that any 
real advance is being obtained, the average selling price of bars 
delivered into the Manchester district remaining at about £6 per 
ton. I hear, however, that there is a yoo ar | increasing con- 
sumption going on amongst the small users of iron in various 
branches of trade, and this is regarded as a healthy sign of an 
actually improving general trade which affords good grounds for 
hopefulness in the future. 

Local machinists continue moderately employed, but general 
engineers are reported to be not so busy as they were, and amongst 
founders there are general complaints of slackness, the demand for 
builders’ castings especially being extremely dull. 

There is if anything less indication of an early termination of 
the strike in the Lancashire coal trade this week than last. 
In the Manchester, Bolton and West Lancashire districts 
although a few of the collieries have a moderate number of men 
at work, the bulk of the miners are still out, and at the 
meetings which are continually being held the strongest deter- 
mination is expressed not to return to work until an 
advance of wages is conceded. The colliery proprietors, on the 
other hand, are equally determined not to give way to the demands 
of the men, and should the strike be prolonged there is a proba- 
bility of some of the pits being closed entirely for the present. In 
the Ashton, Oldham, Atherton, Tyldesley, and Skelmersdale dis- 
tricts the strike is practically at an end, and it is hoped that in 
other districts the men will , & getting to work next week. So far 
as supplies are concerned, the quantity of local coai coming into the 
market is still only limited, but outside districts continue to send 
in large quantities. Round coals are tolerably plentiful, the only 
actual scarcity being in engine classes of fuel, for which prices have 
been stiffer during the past week, burgy and slack being com- 
paratively very little under round coal, but there is still no really 
fixed quotations in the market. The present high prices of manu- 
facturing classes of fuel, which in many cases are nearly double the 
rates ruling prior to the strike, are, as I have already intimated, 
seriously affecting consumers, and, in addition to the ironworks 
already stopped, there is a probability of a considerable number of 
cotton mills being temporarily closed. 

The seventh annual meeting of the shareholders of Messrs. 
Andrew Knowles and Sons, Limited, was held on Tuesday in Man- 
chester, and the directors’ report, of which I gave a short abstract 
last week, came in for a considerable t of critici It was 
strongly urged that ‘‘new blood” should be infused into the 
directorate, and ultimately two Manchester shareholders were 
added to the board, which will now consist of five of the vendors 
of the collieries when the company was formed, and six independent 
members. 

An adjourned private conference of or gre representing 
various Lancashire colliery districts, was held in Manchester on 
Tuesday, and a resolution was passed that the lodges in the county 


be organised as a federation of districts, such districts to contribute * 


to a central fund for certain objects to be decided upon, and a 
committee was formed to draw up the beret rules. 

Barrow.—There is a very y request for hematite pig iron in 
this district, and Bessemer steel, especially in railway material, is 
in large consumption. Orders are still being given out with con- 
siderable freedom both by home and foreign makers, but the com- 
petition is so keen that prices are not advancing as might under 
other circumstances be expected. Last week’s prices are still 
quoted, the value of iron now ranging from . for inferior 
qualities to 69s. for all round Bessemer samples. The order sheets 
in the hands of makers are very numerous, and they consist in a 

t measure of consignments for foreign consumers. The tone 

of the steel trade is especially promising, because not only have 
makers large consignments of metal to deliver, but the orders which 
are being booked show that the requirements of users of this metal 
are very large, and likely to be larger. Shipbuilders are especially 
well employed, and the same may be said of engineers’ ironfounders, 
boilermakers, and finished ironworkers, while railway rolling stock 
makers have a full programme of work in hand. m ore is in 
very good demand, and the mines are actively employed. The coal 
trade is steady, and there is a full demand, but supplies are not 
regular, owing to the continuance of the strike, and prices in con 
sequence are high. There is a considerable amount of employment 
furnished for working men of all classes in Barrow, but more 
workmen are coming to the town than it is possible to find work for, 
and house accommodation is again inadequate, although such a large 
amount of property was built a few years ago. Several blocks of 
house property are, however, being built. ‘There is every reason to 
believe the population of Barrow at the present time is not less 
than 50,000. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A FEATURE of the Board of Trade returns for January is worth 
special notice. There is a diminution in the exports of all kinds of 
iron, but an increased export of wire and steel. Last year ironand 
steel rose in value to £2,094,724, went back last month to £1,645,280. 
There was a failing off in rails of over 11,000 tons, chiefly because 
of a lull in the demand for America and India ; but there is an in- 
crease from these markets of over 1000 tons of wire, and nearly 
1000 tons of steel, the diminution noted already being on raw mate- 
rial. France seems to be gradually decreasing its demand for steel, 
the “‘call” for January being only 120 tons. The United States 
has increased from 468 tons in 1878 to 3775 tons in 1881, and 
‘* other countries ” show an increase of more than double. For the 
opening months of the three years the increases come out thus :— 
1879, 1710 tons ; 1880, 4458 tons ; 1881, 6366 tons. 

A still more satisfactory feature is the steady expansion in the 
exports of hardware and cutlery, the value last month bei 
£278,120, as inst £254,616 in January, 1880. The in 
demand comes from Australia, Canada, the United States, South 
Africa, the West Indies, the Argentine Republic, France and 
Spain. The Indian market has fallen away somewhat, and 
Russia, Germany, Holland, and Brazil, have also had less hardware 
and cutlery than a year ago. 

In machinery there is also a gratifying increase, the increase on 
steam engines and in general machinery being close on £60,000 in 
each case. For steam engines the improving markets were the 
United States, India, Germany, Holland, and Italy; and for 
general machinery the United States, India, France, 
Holland, and other less important countries. 

In plate and plated wire, as well as in ee wire, there has 
also n a decided improvement. Generally, all the goods in 
which Sheffield is directly interested have been in greater demand 
than the products of other industries. In February there is every 
reason to anticipate a still further improvement in the engineering 
departments, as well as in cutlery and hardware generally. 

The general condition of the staple trades remains unaltered 
from my last met. Engineering , who do business with 
the collieries will be adversely affected by the strike which is now 
in progress and threatening to extend. Wire manufacturers who 
supply the special wire for winding purposes, as well as for under- 
ground communications, report a brisk trade up to the beginning of 
this month, but they are anticipating that the coal trade disputes 

ill unfavourably affect their business this quarter. 

The silver-platers must have been doing very well, if Messrs. 
John Round and Son, Limited, give any indication of, the real 
condition of trade. During the year ending 31st December last 
they have made a profit which enables them to pay a dividend of 
124 per cent., and carry £500 to the reserve fun: The com 


recently acquired the adjoining premises—the Pavilion Music-' 
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—for £4549, which will enable them to carry 
on their business with more convenience. 

The annual meeting of Messrs. Rodgers and 
Sons, Limited, was held on Wednesday—Mr. 
Robert Newbold, chairman of the directors, 
presiding. The report and t were adopted, 
and “‘the usual dividend” was declared. As 
“the usual dividend” is 174 per cent., and the 
company’s £100 shares are quoted at £255, the 
shareholders have no reason to be dissatisfied with 
their investment. The chairman announced to 
the shareholders that a telegram had been 
received from Melbourne, intimating that the 
firm had received a first-class award at the 
Melbourne Exhibition. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH no actual change in the price of pig 
iron could be said to have taken place at Middles- 
brough on Tuesday, still: the market was un- 
doubtedly firmer than the week before. At all 
events the downward course of things seems to 
be stayed for the present, and has even given 
place toa feeling of cheerfulness and to something 
akin to firmness. The scare produced by the 
enormous increase of stocks in January is passing 
away, and the hopefulness which prevailed when 
the new year set in is again showing itself. 
People are arguing that the depressing causes 
were only temporary, and will soon become lost 
in the healthy activity of the spring trade. 
Certain it is that the recent terrible weather 
must have been a preponderating cause. Ship- 
builders say that out of the six weeks 
which have elapsed since New Year’s Day, 
they have not been at work more than two. 
What is true of them is true of bridge-builders, 
general contractors, and others whose operations 
are conducted in the open air. Diminished 
consumption has been the result. All are now 
hoping that the winter is nearly over, and that 
working, if not genial, weather is about to ensue 
without interruption for some time to come. 
If so, it is thought distribution and consumption 
will soon overtake any excess of accumulations 
over and above a reasonable stock. No. 3 pig 
iron may be said to be worth 38s. 6d. per ton for 
prompt delivery; No. 4 forge, 1s. less; warrants, 
1s. 6d. more. The stock in Connal’s Middles- 
brough stores has increased by 2840 tons during 
the week, and now stands at 140,455 tons. 
Purchasers of warrants are still to be found 
anxious to increase their stake, notwithstanding 
the heavy premium they have to pay. Their idea 
of. the future course of the market is of course 
truthfully indicated by their actions, and it is 
to be hoped, for their sake, they may not prove 
to be mistaken. Finished iron has suffered some- 
what from the recently prevailing flatness. 
Prices have not actually fallen, but the minimum 
current price has been freely taken. Specifica- 
tions have been scarce, and at one time there was 
a danger that several works would be temporarily 
laid off. Now things look better. More specifica- 
tions have come to hand, and yet more are in 
view so soon as the weather has permitted the 
shipbuilders to work down their accumulated 
stocks of material. So busy are local builders, 
that it is said English shipowning firms are 
actually ordering ships from foreign builders who 
have yards at the North Europe ports, and obtain 
their material from England. 

Ship-plates are still £6 15s.; angles, £5 15s.; 
andcommon bars £5 12s. 6d. per ton f.o.t. Middles- 
brough. The shipments of the week were, of pig 
iron, 13,961, and of manufactured iron, 78° 
tons. Other materials seem gradually to be 
creeping up in value. Old rails, for instance, are 
certainly worth more than a week ago. It is 
said the Americans are buying them up, as well 
as heavy scrap of allkinds. Double heads cannot 
now be obtained under about £4 2s. 6d., and 
flange rails, £4 c.i.f. Tees. Light scrap commands 
55s. per ton, and wrought iron turnings about 
the same. The demand for puddled bars con- 
tinues, £4 at makers’ works being obtainable. 
Purple ore has increased in value upto about 18s. 6d. 
per ton delivered at consumers’ works. Castings 
fluctuate slightly up and down with the pig iron 
market, but beyond this there seems to be no 
improvement in the price. Judging by the keen 
competition there always is for the smallest 
orders, this section of the trade at present must 

in a very unsatisfactory condition. The coal 
market is steady, with a tendency, if anything, 
to weakness. Whenever the Lancashire diffi- 
culty is ended, it is not unlikely prices will 
recede. 

Labour difficulties are rather on the increase, 
and concessions seem to be expected and fre- 

uently given with scarcely a show of resistance. 
t strike of a day or two has just occurred at all 
the Stockton plate mills, resulting in the men 
getting pretty nearly all their own way. This is 
in direct violation of the principles of the Board 
of Arbitration and of the sliding scale. The 
tactics of the men were, as usual, to take the 
employers in succession. They first obtained 
what they wanted at Bishop-Auckland, where 
_there are two works, next at Darlington where 
there is one, and lastly at Stockton where 
there are four. They now threaten Middlesbrough 
where there are two, and these will doubtless 
have to give way. The strikers are in this case 
shearmen’s forkers, who are almost always 
Irishmen. Their earnings,hitherto have been 5s. 
per day. They now havestruck for, and obtained, 
a tonnage rate which in many mills will yield 
them 8s. to 10s. per day. It has been a most 
difficult matter to keep them steadily and soberly 
at work on the lower rate, and at the higher it 
is certain they will be very much more trouble- 
some. 

The ironworkers of Staffordshire, Worcester- 
shire, and Shropshire have resolved to contract 
themselves out of the Employers’ Liability Act, 
and to accept a mutual insurance scheme proposed 
by their employers. It is to be hoped that the 
Northern men will follow so good an aoe 
and thus benefit their position substantially, 
without having recourse to continual and haras- 
sing litigation. The moulders, fitters, blacksmiths, 
boiler smiths, pattern makers, &c., a by 
Messrs Bolckow, Vaughan and Co., at Middles- 
brough, amounting to from 700 to 800 hands, put 
in their notices on Saturday to leave in fourteen 


days, unless an advance of 5 per cent. on their | 
wages be granted. The firm up to this moment | 
steadily refuse, and say they can manage without | 
these men—for the present, at all events. On | 
the Wear the smiths have demanded, and in 
many cases obtained, an advance of 3s. per day, 

The differences between the Cleveland iron- 
masters and the North-Eastern Railway Board, 
on the matter of dues on minerals, seem in a fair 
way to be amicably adjusted. A  sliding-scale, 
dependent on the realised price of pig iron, has 
been arranged, which both parties are said to 
have agreed to. It has not been announced, 
however, when the new system will come into 
operation. 

Touching the question of labour, there is a 
fashion among certain politicians to preach that 
the remedy for all the ills which affect the Irish 
at the present time is to be found in emigration. 
If so, why do they not emigrate at once into the 
iron and coal districts of the North of England? 
There, all strong, able-bodied young men are 
now eagerly welcomed. Good wages and con- 
stant work are assured for all who can and will 
work steadily. No objection to race or creed is 
offered. Moreover, there are some splendid 
positions, attainable by the few whose qualities 
are above the average, positions beyond what 
they could expect by emigration anywhere else— 
positions worth £500 per annum, and even more ! 
Why then urge our best labourers to leave the 
country or to stay fomenting sedition at home? 
Why not preach an emigration to the North, where 
they are wanted and can do good for themselves 
and others? 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Except that there has been some animation in 
the warrant market this week, the general 
features of the iron trade are unchanged. In the 
malleable and other works at home there is a 
steady and comparatively large consumption of 
crude iron, but the foreign demand has not yet 
come up to expectations. Advices from the 
United States, regarding the Scotch pig iron 
trade there, are not at all cheering, and orders 
come in but slowly from the Continent. Never- 
theless, there can be little doubt that, if the 
weather should become more favourable, there 
would soon be a_ substantial increase in 
the volume of our exports. Those of last 
week, while 545 tons under the departures 
in the same week of last year, yet show an 
increase of 2846 tons on the preceding week, the 
aggregate shipments being 10,072 tons. Since 
Christmas the exports are 53,824 tons, as com- 
pared with 78,889 in the same period of last year, 
and 47,262 tons in 1879. e arrivals of pigs 
from Middlesbrough are small, but this was to be 
expected, seeing that in the last two months of 
the past year merchants have imported far more 
than was required to’ meet current demands in 
order that they might be prepared for the closing 
of the navigation by frost. This may be expected 
to militate against the increase of the deliveries 
to Scotland from the Cleveland district for some 
time. One of the Eglinton furnaces having been 
put out of blast owing to an accident at the Lugar 
Ironworks, there are now 122 furnaces blowing, 
as compared with 111 at the same date last year. 
Eight of the number are making hematite, a 
manufacture which is destined largely to increase 
in Scotland. Stocks continue to increase rapidly, 
the past week’s addition to those in the hands of 
Messrs. Connal and Co. being 3385 tons, and the 
aggregate in these stores being now 522,587 tons. 

Business was done in the warrant market on 
Friday morning at from 50s. 3d. to 50s. 5d. cash, 
and 50s. 6d. fourteen days and one month, the 
afternoon quotations being 50s. 4d. to 50s. 5d. and 
50s. 2d. cash, and 50s. 6d. to 50s. 3d. one month. 
The market opened more strongly on Monday, 
when transactions were effected up to 50s. 5d. 
cash, and 50s. 8d. one month, at which figures the 
market closed. On Tuesday there was a decided 
inclination on the part of outsiders to purchase 
warrants, the prices of which acoordingly 
slightly advanced. Business was done at 50s. did 
cash to 50s. 9d. cash, and 50s. 114d. one month. 
The market was much stronger on Wednesday 
and Thursday, the result to some extent of the 
failure of an iron broking firm to meet their 
engagements. On Wednesday warrants were at 
5ls. 14d. cash and 51s. 3d. one month, and to- 
day 51s. 6d. one month was quoted. 

e prices of makers’ iron have not been quite 
so weak, although the tendency is still down- 
wards. Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 60s.; No. 3, 52s.; Coltness, 61s. and 52s.; 
Langloan, 61s. and 52s.; Summerlee, 60s. and 
51s. 6d.; Calder, 60s. and 52s. 6d.; Carnbroe, 58s. 
and 52s.; Clyde, 51s. 6d. and 49s. 6d.; Monk- 
land, 51s. 6d. and 49s. 6d.; Quarter, 51s. 6d. 
and 49s. 6d.; Govan, at Broomielaw, 51s. 6d. 
and 49s. 6d.; Shotts, at Leith, 61s. and 53s. 6d.; 
Carron, at Grangemouth, No. 1, 52s. 6d.; ditto, 
specially selected, 56s.; No. 3, 51s. 6d.; Kinneil, 
at Bo'ness, 52s. and 5ls.; Glengarnock, at 
Ardrossan, 58s. and 52s. 6d.; Eglinton, 52s. and 
49s.; Dalmellington, 52s. and 4%s. 

ere is a continuance of activity in the 
malleable iron trade, but fresh orders have not 
been coming in so regularly of late. 

The coal trade has been more active in almost 
all the mining districts, but particularly in Lanark- 
shire and Ayrshire. It is noticeable that the 
Irish trade—a great part of which went to Eng- 
land during the miners’ strike here last summer 
—is now coming back, and in Ayrshire particu- 
larly, where an advance of wages was given to 
the colliers by the sale masters last week, there 
is marked animation in the trade. The export 
trade in Glasgow has likewise materially increased 
in bulk, and prices have been firm at the advance 
which took place during the frost of January. On 
the east coast the inland trade in coal has also 
been good, but the shipping department there, as 
a rule, is dull. 

A miners’ conference took place in Glasgow on 
Monday, and was but poorly attended. The 
delegates conducted their business in private, but 
it is believed no resolution was adopted as to the 
proposed movement for an advance of wages. 
The advance given in North Staffordshire may 
possibly have some influence in determining the 
course to be pursued here, although the backward 
condition of the iron trade may well deter the 


men from pressing their claims at present, 


For several months the Omoa and Cleland 
Coal Company, Limited, have been conducting 
sinking operations, and at a depth of seventy-five 
fathoms they have now found an excellent splint 
coal 4ft. thick, with din. of gas coal at the 
bottom of the splint, besides a really good clay- 
band ironstone mine 9in. above the coal. 

At a meeting of the Glasgow Chamber of 
Commerce this week, Sir James Bain called 
attention to the proposed increase in the duty on 
metal pipes imported into Canada, which is said 
to be mainly contemplated as a measure of pro- 
tection to the Montreal Rolling Mill Company. 
Sir James explained that at present, between 
duty and freight, 35s. had to be added to the 
prices of £4 to £4 10s. quoted for pipes on this 
side, but it was proposed to add 5 per cent., 
which would greatly limit the trade to Canada, 
if it did not put a stop to it altogether. 

The Mining Institute of Scotland held a meet- 
ing a few days ago at Hamilton, Mr. Ralph 
Moore, inspector of mines, in the chair, when 
Mr. Thomas Borland, Craigneuk, read an interest- 
ing paper on ‘“‘A Comparison of the Different 
Systems of Working Thick Seams of Coal.” His 
principal contention was that the ventilation of 
every colliery ought to be conducted in such a 
way that should an explosion take place in any 
part of the mine, it would be confined to that 
particular division. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) rf 

THE condition of the tin-plate trade is really 
getting quite serious. In the neighbourhood of 
Swansea the falling off is very perceptible, and 
even at low and ruinous prices no trade of any 
consequence can be done. The Glanyrafon Iron 
and Tin-plate Company are gone into liquidation ; 
Forester, Sullivan, and Davis appointed liqui- 
dators. The iron trade may be regarded as quiet, 
although the Messrs. Crawshay continue to turn 
out a large quantity of iron rails, but they are 
about the only firm doing so, the great demand 
being for steel. Steel rails are firm, and in 
request, and inquiry for old rails and scrap at 
firm rates continues. 

About 6000 tons of iron and steel left the Welsh 
ports last week. 

An important case, of great interest to Welsh 
ironmasters, has just been heard in Queen’s Bench, 
Westminster, the Blaenavon Company v. the 
Canadian Midland Railway. This was for breach 
of contract to purchase 1000 tons of steel rails ; 
but the plaintiff's case was dismissed with costs, 
on the ground that the court had no jurisdiction 
in a contract with a foreign company. Some sur- 
prise has been exhibited at the decision, seeing 
that the railway was reported to have an office in 
London, and three directors residing in England. 
Ironmasters will take the lesson to heart. 

Vigorous work continues to be done at the 
Swansea docks, and confident hope 1s now ex- 
—— of completion by the time specified. The 

»rince of Wales is understood to have promised 
his presence at the ceremony. The Harbour 
Trust returns for January again exhibit a gratify- 
ing increase, though the weather has been seriously 
against the business of all the Welsh ports. 
Cardiff in particular has suffered. 

Many of the largest coalowners are pledged to 
the full amount of their output, and it is by no 
means uncommon for an application for quota- 
tions to be answered by ‘‘are not open to sale.” 

Cyfarthfa has started its new range of coke 
ovens, and good work is being done. Over seventy 
ovens are being erected at Dowlais by the 
Coppée Company, London. The aim of both the 
Dowlais and Cyfarthfa companies is evidently to 
utilise steam coal for coke. They have none of 
the best bituminous coals on either estate, such 
as the Ebbw Company possess, and so the aim is 
by best scientific appliance to obtain an equal 
coke from steam coal. Two blocks of the White 
Rose Colliery coke ovens were relighted this 
week. Prices, however, are not so much advanced 
as one could wish, good coke being offered at 12s. 
per ton. 

The house coal trade at Caerphilly, Bargoed, 
Deri, Pengarn, and at New Tredegar continues 
good, and prospects are fair for a continuance. 
At the latter place Moss, Smith, and Tillett are 
busy at the new colliery above the Uchdir, which 
promises to afford ample employment for a large 
number of hands. 

A singular discovery has been made of a faulty 
clause in the Mines Regulation Act. This actu- 
ally sanctions smoking in certain parts of a 
colliery, and thus, inferentially, colliers are 
allowed to have a and materials for smoking 
and lighting on their person. Yet other clauses 
forbid this and render them liable to penalties if 
caught. The matter is to be submitted to the 
Home Department. 

An iron screw steamer was launched at Wills’ 
yard, West Bute Dock, this week. 

Just as my parcel was about to be despatched, 
I heard of a slight upward movement having 
occurred in tin-plate. Some makers have been 
able to get 3d. a box advance. It is to be hoped 
that this is the beginning of a change. Coal 
advances are firm, and prices generally for hema- 
tite bar and rail show a little stiffening. 


THE INTERNATIONAL ELECTRICAL EXHIBITION. 
—A circular has been issued by the Commissariat 
Générale, signed by M. G. Bergertt, chief of the 
commissariat, stating that the French railway 
companies have arranged to transport all articles 
relating to and to be exhibited in the Inter- 
national Exhibition of electrical apparatus and 
machinery at a reduction of 50 per cent. from the 
usual tariffs for both high speed and low speed. 
The Exhibition grounds and buildings will be 
considered as bonded stores for the time, and 
articles sent for exhibition will be exempt from 
duty. Articles returned from France will be 
sent away by rail at the above reduced tariffs. 
Imported articles retained in France will not be 
exempted from duty. Official notification has 
been given from America, Germany, and other 
countries, that in those countries collective action 
has been taken, and that they will be represented 
at the Exhibition. In England the organisation 
affairs have by some means fallen within the 
clutch of the South Kensington Octopus, and 
therefore no official notification of any kind for 
oe guidance of individual exhibitors has been 
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Condensed from the Journal of the Commissioners of 
tents, 


*.* It has come to our notice that some applicants of the 
Patent-opfice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tue ENGINEER at 
which the Specijlcation they require is referred to, instead 
of giving the proper number of the Specijication, The 
mistake has been made by looking at Tax ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Specijication. 


Applications for Letters Patent. 

*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 

8th February, 1881. 

529. Pressine Bricks, &c., B. C. D. Greenhill, Puriton, 

530. Mountinos for Boots, &c., L, Bennel, Iserlohn. 

531. Pressinc, &c., Macnine, W. 8. Clark and R. 
Davenport, Manchester. 

582. Gas Motor Enornes, J. Fielding, Gloucester. 

583, Bicyctes, &c., W. Mickelwright, .Shepherd's- 
bush, and A. G. Gladwyn, Hammersmith, 

534, Dressine Fasrics, W. E, Gaine, Hammersmith. 

535. Gas ConpENsERS, F. Morris, Brentford, and 8. 
Cutler, Millwall, 

536, Covertnes, R. H. Gudgeon, Winchester. 

537. Weavine Fasrics, W. Dewhirst, Bradford. 

538. Currine, &c., Tea, D. Whyte, Glasgow. 

539, Lamps, E. G. Brewer.—(7. A. Bdison, New Jersey.) 

540. Dravcutr Apparatus, E. H. A. Herbert, Erith. 

541, WirnpRawinG Corks, &c., F.W. Russell, London. 

542. TeLernonic Apparatus, J. Sax, London, 

543. Pranororres, H, Lake.—(A. Hebard, Cambridge.) 

9th February, 1881, 

544, ConsouipatinG Meras, D, Adamson, Dukinfield. 

545. ConKING Borries, W. H. Beck.—(&. Guichard, 
Reims, France.) 

546, DixirRo-BENZOLE, J. A. Kendall, Dalston. 

547. Reaisrerinc Apparatus, H. J. Kendall.—(¢c. 

Wilson-Bunster, Valparaiso.) 

548. Connectine, &c., Link, J. Walker, Derby. 

549. Lirrinc Apparatus, M. Scott, London, 

550, ORNAMENTS, 8. H. Sharp, Leeds. 

551. Fire-arms, &c., L. Joalland, Havre, 

552. Diaoina, &c., Macninery, J. Parker, Springfield. 

553. Ice, J. H, Willcox, Liverpool. 

554. Potycnromatic Prints, L. A. Groth. —(@. 
Schercraswald, New York, U.S.) 

555. OBLITERATING Scars, &c., E. Marriott, Hornsey. 

556. MeasuRING Lines, F. P. d'Opdorp, Brussels. 

557. Draw-orr Taps, J. Davison, Auchmill. 

558. Pen-noupers, E. Fischer, Halle-upon-Saale. 

550. Decoratine Buttons, &c., J. H. Johnson.—(C. @. 
Dobbs, New York, U.S.) 

560. Sucar, J. H. Johnson.—({ Brissonneau Brothers and 
Co., Paris.) 

561, Roorine Tive, C, D, Phillips, Newport. 

562. CARBON Burners, P, Jensen.—(7. 4. Edison, 
New Jersey, U.S) 

563. FILTER-PRESSES, H. E. Newton.—(A. L. Dehne, 
Halle-on-the-Sade.) 

564. Invecrors, W. L. Wise.—(//. Cuau, Paris.) 

Gas Enornes, A. T. Allcock, Newark-on-Trent. 

566, Feepinc Apparatus, F. Craven, Brighouse, 

10th February, 1881. 

567. WeLpinc Tupes, A. and J, Stewart and J. Wother 
spoon, Coatbridge. 

568. Fine-nars, A. Murfet, Nottingham. 

569. Siticious Pic Inox, A. Crawford, Glasgow. 

570. WEARING AprareL, J. G, Dowd, Lreland. 

671. Apparatus, H. Mestern, Berlin. 

5 Aerated Beveraces, H. 8. Wellcome, London. 

TRANSCRIBING Apparatus, A, P. Hodgson, Paris. 

4. Acetic Cigars, T, Browning, London. 

Sanitary, &c., Matreriat, K. H. Smithett, Kent. 

Apparatus, G. Bodden, Oldham. 

Sream Enarnes, A. C. Kirk, Glasgow. 

Braces, &c., G. Walker, Birmingham. 

579, Evecrro-pHoro Receivers, H. Chameroy, France. 

580. Sarety Hooks, W. Hewitt, Mustell. 

581, SMOKE-coNsSUMING Grates, F. Edwards, London. 

582. GLass-HOLDERS, I, Sherwood, Birmingham. 

583. Sucar, J. H. Johnson,—(4. #ticnne, Paris.) 

584. Puriryina Smoke, O. Bulmer, Marsden, and W. 
Stones, Leeds. 

585. Serrinc Saws ,W. Marks & T. Pritchard, London. 

586. Sreerine Apparatvs, G. D. Davis, London. 

587. Hypraucic Cranes, F. W. Walker, Leeds. 

588. Soup, S. Pitt.—(J. F. Tyrrell, New York, U.S.) 

589, &c., Macuines, N. Tupholme, Sheftield 

59. Piarrers, W. Mather, Manchester. 

591. R. Lake.—(A. F. Mauchain, Geneva.) 

592. Comas, &c., T. R. Harding, Leeds 

593. Ort, Fat, and Butrer, W. White, London. 

llth February, 1881. 

. Brceyveies, &c., H. G. H. Berkeley, London, 

Fotpine Easy Cuarrs, A. Lloyd, London. 

. Excines, P. Giffard, Paris. 

Fastenines, 8.Wood & G. Jolliffe, Birmingham 

. Siipe Vauves, E. Pilkington, Pendleton. 

. Mixing Macuinery, 8. Forrest, Hyde. 

. Lines or Corps, J. D. Sprague, Norwood. 

. Bracecets, &c., W. West, Birmingham. 

VATER Pipes, &¢., L. Appleton, London. 

1G, &c., Yarns, H. Illingworth, Bradford 

. Bicycies, &c., J. H. Gosling, Southsea. 

5. &c., Fasrics, Stewart, Glasgow. 

j. Corsets, R. Langridge, Bristol. 

607. TeLecrapnic, &c., Apparatus, P. M. Justice.— 
(J. b. M. Bartelous, Brussels.) 

12th February, 1881. 

608. Giur, A. J. Boult.—(X. Hagen and F. Seltsam, 
Forchheim, Bavaria.) 

609. Sprino Beps, E. P. Alexander.—(A. Herbet, Paris.) 

610. Pavine, &., P. Stuart, Edinburgh. 

. Brewine Apparatus, W. Davenport, Birmingham, 

2. Harrows, H. G. Grant.—(C. Moulin, France.) 

3. Moutps, J. Duncan & B. E. R. Newlands, London. 

. Beverages, A. J. Bolanachi, West Dulwich. 

14th February, 1881. 

. TENTERING Fasrics, J. Ashworth, Rochdale. 

j. Piston Rinos, A. Henshaw, Sheftield. 

7. Macutnes, T. and R. Lees, Hollinwood. 

. Motive-power, W. H. J. Grout, South Hornsey. 

619. Irons, R. Macaulay and J. Ballintine, Glasgow. 

§20. Packine Suaar, &c., A. and J. D. Scott,Greenock. 

Viovins, H. Haddan.—{#. Mollenhauer, New York.) 

Coast Derences, T, R. Timby, Nyack, U.S. 

Minera.s, A. Browne.—(H. Strickland, Antwerp. 

. CooKED Foon, E, A. Brydges.—(Z. Finne, Norway. 

25. Ammonia, &c., J. C. Mewburn.—{7,, Scholz and F, 
Strochmer, Dresden.) 

626. Scissors, A. J. Boult.—(7. Fischer, Prussia.) 

627. Steam Enaines, W. F. Goodwin, Stelton, U.S. 

628. CARTRIDGES, W. Lorenz, Baden, 

620. Feep Apparatus, A, Clark.—(A. Dudoiiy, France.) 

DrawinG-orF Beer from Casks, T. Slade, London. 

Brakk, W. L, Wise.—(J. F. Carpenter, Berlin.) 

Looms, W. Tetley, Bradford, 

Looms, E. Smith, Houley. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 

489. Hoops, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from 
E. Cole, Brooklyn, U.8.—5th February, 1881. 

490. Naitinc Macuines, W. Morgan-Brown, South- 
ampton-buildings, London.—A communication from 
J. H. Foster, Chicago, U.8.—5th February, 1881. 

495. Hatrers’ Irons, H. A. Bonneville, Cannon-street, 
London.—A communication from F, C, Taylor, New 
York, U.8.—5th February, 1881. . 


633. 


Fes. 18, 1881. 


THE ENGINEER. 


131 


. Corkina Borties, W. H. Beck, Cannon-street, 
communication from E,. Guichard, 
Reims, France.—9th February, 1881. 
563. Ficrer-presses, H, E, Newton, 
London.—A communication from A. L. G. Dehne, 
Halle-on-the-Saale, Germany.—9th February, 1881. 


nts on which the Stamp Duty of 

oer £50 has been paid. 

549. Furnaces, &c., J. Sawyer, Alma-street, New 
North-road, London.—9th February, 1878. 

526, BicycLes, &c., D. Rudge, Wolverhampton.—sth 
February, 1878. 

539, Furnaces, T. W. Williams, Swansea, — 9th 
February, 1878. 

GRANULATING, &c,, Wueat and Bray, A. B. Childs, 
Fenchurch-street, London.—9th February, 1878. 

542. Gas-METER Lnpices, G, Joslin, Colchester,—0th 
February, 1878. 

550. SHurrLe WHEELS for Looms, W. Mitchell, Ripley. 
February, 1878. 
553. Froatina Docks, &c., J. L, Clark and J. Stand- 
field, Victoria-strect, London.—9th February, 1878. 
561, Casks, &c., F. Ransome, Lower Norwood, and B. 
L. Thomson, Ingra rt, Fenchurch-street, Lon- 
don.— llth February, 1878. 

592. SHELLING CorreE, &c., J. A. Mosquera, Linden- 
gardens, Bayswater.—12th February, 1878. 

613. Vatves, H. J. Pearson, Beeston,—l4th February, 


1878. 

654. Mirre and Bevet Wueet Teera, W. T. Hamilton, 
Rathmines.—1l6th February, 1878, 

872. Sreamsuips, &e., A. F, Yarrow, Isle of Dogs, 
Poplar.—4th March, 1878. 
569. VENTILATING Apparatus, J. Stidder, South- 
wark Bridge-road, London.—1l1th February, 1878. 
670. GYROMETERS, Morgan-Brown, Southampton- 
buildings, London.—11th February, 1878. 

688. Lamps, J.T. C. Thomas, Minories, London.—19th 
February, 1878. 

1245. InksTaNbs, &c., J. E. Ransome, Ipswich.—20¢h 
March, 1878. 

Granucatina, &c., Grain and Sreps, A. Mech- 
wart, Buda Pesth,—11th February, 1878, 

675. Expansion VaLve Gear, B. Hunt, Serle-street, 
Lincoln’s-inn, London.—12th February, 1878. 

622. OVERHEAD Sewino Macuiye, W. Lee, Dundee. — 
14th February, 1878. 

629. Rock de Pass, Flect-chambers, Fleet- 
street, London.—l4th February, 1878. 

080. Rerricerators, &c., W. and G. Lawrence, 
Notting-hill, London.—12th February, 1878. 

604, STEEL YARD, C. and W. Hodgson and J. Needham, 
Salford.—-12th February, 1878. 

Evecrricitry, E. B. Bright, Delahay-street, West- 
minster.—l3th February, 1878. 

600. ORNAMENTING Grass, &c., P. R. de F. d’'Humy, 
Lichfield-street, Soho, London.—13th February, 1878. 

630. and Printinc, A. M, Clark, Chancery- 
lane, London.—1l4th February, 1878, 


Patents on which the Stamp Duty of 
£100 has been paid. 

508. Treatinc Grains or Matt, W. Garton, South- 
ampton,—9th February, 1874. 

620. Boots and Suoes, J, and A, Keats, Newcastle, 
and A, Greenwood, »— 18th February, 1874. 

617. Waite Picment, J. B. Orr, Glasgow. — 10th 
February, 1874. 

563, Serrinc Diamonps in Drivis, &c., C. A. Terrey, 
St. George’s-road, London,—14th Felvruary, 1874. 

685. Hay-reppinc Macuixes, W. R. Lake, Southamp- 
ton-buildings, London.—17th February, 1874. 

587. Rorary Wes Printing Macuines, G. A, Wilson, 
Liverpool.—l7th February, 1874. 

640. Evecrric W. H. Davies and F. H. 
W. Higgins, Cornhill, London.—19th February, 1874, 

572. Dressinc Frour, W. Palmer, Knockcloughrim, 
and C, Hopkinson, Retford.—14th February, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 4th March, 1881. 

4040. Hotpinc the Fuicut Featuers of Birps, M. 
Arnold, Acton.—A communication from P. Voitellier. 
—i5th October, 1880. 

4052. Seats, &c., J. 8. Henry, Golden-lane, London.— 
Com. from V. Bareau & A. Croisé,—5th October, 1880. 

4054. Drain Pires, T. H. Baker, Red Lion-square, 
Holborn, London.—6th October, 1880. 

4060. Wacons, P. B. Elwell, Wolverhampton. — 6th 
October, 1880. 

4067. Closers and Asu-pits, J. R. Pickard, Leeds.— 
6th October, 1880. 

4071. Locks and Latcues, F. H, Steeds, Harborne.— 
Tth October, 1880. 

4073. Fastenincs for CARRIAGE Doors, &c., W. H. St. 
Aubin, Willenhall.—7th October, 1880, 

4077. Puncuina, &c., Macnines, J, Boothroyd, Leeds. 
October, 1880. 

4078. Looms, G. P. Hartley, jun., Blackburn,—7th 
October, 1880. 

4080. Syrinces, J. Davol, Providence, U.S. — 7th 
October, 1880. 

4085. Ancuors, J. Evans, Stafford.—sth October, 1880. 
4086. Steam Borers, H. J. Haddan, Strand, West- 
minster.—Com. from P. Privat.—sth October, 1830. 
Tricycies, R. H. Charsley, Oxford.—8th October, 


8380. 

4090, Street Cans, T. Greenhill, Alfred-place, Bedford- 
square, London.—sth October, 1880, 

4004. Extractina Correr, &c., from Ores, W. Elmore, 
Blackfriars-road, London.—sth October, 1880. 

4000, RaiLway Points, H, Whitehead, Bucknall, and R, 
Hodgson and T, Dodd, Winsford.—vth October, 1880. 
4101, Securinc Corks in Borries, H, T. Lufkin, 

Chelmsford.—9th October, 1880. 

4104. Lanets, &c., W. R. Harris and J. G. Cooper, 
Manchester,—-9th October, 1880. 

4121. Door and other Knons or HANDLEs, W. Macvitie, 
Birmingham.—11th October, 1880. 

4122. Preservine Foop, 8. H. Linn, Southampton- 
buildings, London.—11th October, 1880. 

4128. Raitway Brakes, W. R. Lake, Southampton- 
buildings, London.—A communication from E. 
Schrabets,—11th October, 1880. 

4135. BREECH-LOADING ORDNANCE, W. Morgan-Brown, 
Southampton-buildings, London. — A communica- 
tion from 8. M, Richardson,—12th October, 1880. 

4142, Prokers for Looms, H. Almond, Blackburn, and 
J. Holding, Manchester.—12th October, 1880. 

4179. Wasnine Roots, W. Griffiths, Shrewsbury, —14th 
October, 1880. 

4184. Compressine Air, D, Greigand M. Eyth, Leeds. 

une October, 1880. 

‘0. Gas‘motor Enaixes, C. G. Beeehey, Hilga 
Norfolk.—20th October, 1880, 

4437. Burrer-Boxes, W. Eyre, Ellesmere-road, Shef- 
field. 30th October, 1880, 

4463, Preservinc Suips’ Borroms, &c.; W. Renney, 
Cawley-road, London,.—lst November, 1880. 

4600, Disinrectinc WATER-cLosETs, &c., E. Warner, 
Stowmarket.—4th November, 1880. 

4607. Portasie Enarnes, &., R. Brown, Morton.— 
9th November, 1880. 

4682, Pupbiinc Furnaces, W. 8. Williamson, Congle- 
ton.—11th November, 1880. 

4751. Treatino Maize, E, Southby, Holborn 
Viaduct, Lohdot.—18th November, 1880. 

6005. SecurING TOGETHER Sueets of Parer, L. de 

Horwath, Paris:—lst December, 1880. 

5278. Drepoinc Apparatus, J, Stantlficld and J. 
L. Clark, Westminster-chambers, Westminster.—- 
December, 1880. 

3, Guns, &c., H. E, Newtoii; Chaticery-lane, Lon- 
don.—Com. from J, Ericsson.—2lst December, 1880. 
5380. Woop &&., E. C. T. Blake, Brixton,— 

22nd December, 1880. 

41. Kyrrrinc Macuixery, J. and H, Kiddier, Notting- 
ham.—4th January, 1881. 

100. Gearinc, N. Macbeth, Bolton, — sth 
Janwary, 1881, 


207. Stream Enaines, &c., T, Robertson, jun., Glasgow. 
—Lbth January, 1881. 

241. Raiways, &c., T. G. Hardie, Leeds, and T. 
Kendall, Shipley.—20th January, 1881. 

300. WorkinG Raitway Points, G. Edwards, 
Cheltenham.—22nd January, 1881, 

Last day for filing opposition, 7th March, 1881. 

4108. Corron Dryina Fevrs, J. Crossley, Bury.—oth 
October, 1880, 

4105, TREATING Soup Matters, J. Bannehr, Bush-lane, 
London, October, 1880. 

4112. Neck Yokes, J. L. Babb, Greenland, U.8S.—tth 
October, 1880, 

4114, Crapaine, &c., Woven Faprics, G. W. Hawksley, 
Sheffield, and W. Lumb, Wakefield. October, 1880, 

4123. Tannina, W. Nicholson, Sheffield.—11th October, 


1880, 

4125. Coat Piates, &c., J. Mathewson and G. Tidey, 
Denmark-road, Kilburn.—11th October, 1880, 

4134. SIGNALLING Apraratus, E. Guende, Cavaillon 
(Vaucluse), France.—12th October, 1880. 

4137. Sewinc Macuines, G. Illston, Birmingham.— 
—12th October, 1880. 

4143. Puriryino Gas, H, and F. C. Cockey, Frome 
Selwood.—12th October, 1880. 

4148. HoLpino Specrac es, J. Betjemann, Pentonville- 
road, London.—12th October, 1880. 

4149. Lamps, G. W. von Nawrocki, Berlin.—Com. from 
E. Kohler.—12th October, 1880. 

4151. Srays, &c., E, A. Allibert, Brompton-square, 
London.—13th October, 1880. 

4153. RecuLatine Apparatus, R, W. Gossage, Creek- 
road, Deptford.—13th October, 1880. 

4167. Exrractine Tar, &c., P. J. Wates, Bedford-hill, 
Balham.—13th October, 1880. 

4169. ConvertTING Grains, F. Wirth, Germany.—A 
communication from H. Seck.—13th October, 1880, 
4191. Evecrric Lamps, G. P. Harding, Jermyn-street, 

Piccadilly, London.—15th October, 1880. 

4192. Lamps, G. P. Harding, Jermyn-street, Picca- 
dilly, London,—15th October, 1880. 

4203. Lixine for Furnaces, H. C. Bull, Liverpool.— 
15th October, 1880, 

4209. Currina Toxsacco, 8. P. Wilding, Rood-lane, Lon- 
don.—A communication from G, A. Reiniger and C, 
Petri.—15th October, 1880. 

4241. Umprecia Sticks, C. D. Abel, Southampton- 
buildings, London.— Com, from Messrs, Baum- 
garten and Mensendick.—18th October, 1880, 

4244. Crusuina, &c., Macuinery, R. Cook, Sheffield, 
October, 1880, 

4254. ArtiFicIAL Licut, W. A. 8. Benson, Kensington, 
London.—19th October, 1880. 

4278. Coxe, &c., H. C. Bull, Water-street, Liverpool. — 
20th October, 1880. 

4303, Nirrocenovs OrGcanic Supstances, T. Morgan, 
Cockspur-street, Charing Cross, London.—A commu- 
nication from J. Mayand.—21st October, 1880. 

4363, Suspenpers, H. J. Haddan, Strand, London.— 
Com. from T. O. Potter.—26th October, 1880, 

4387. Cravat Fasteninos, J. Hinks, T. Hooper, and F. 
R. Baker, Birmingham.—27th October, 1880. 

4436, Looms, I. Bradshaw, Preston.—30th October, 1880. 

4443. Currers, &., A. Muir, Manchester.— 
80th October, 1880. 

4553. Turninc, &c., Macnines, W. W. Hulse, Man- 
chester.—6th November, 1880. 

4637. PuLverisinc Materiats, T. R. Jordan, Grace- 
church-street, London.—l1th Norember, 1880. 

4686. SIGNALLING Apparatus, W. W. Biddulph, East 
Sheen.—13th November, 1880. 

4999. Groovep Pu..eys, J. V. Hope, Wednesbury.— 
December, 1880. 

6120. Wixpow Butxp Corps, C. E. Gibson, 
Birmigham.—8th December, 1880. 

5145. Skates, R. H. Bishop, Holloway-road, London, 
and H. F. Hailes, Hornsey.—9th December, 1880. 

5151. Naits, J, A. Coleman, Grand Hotel, Trafalgar- 
square, London.—9th December, 1880. 

69. Castinc Mera Pipes, C. B. Palmer, R. Crompton, 
and J. Chambers, Nottingham.—tth January, 1881. 
78. Macuines, J. E. H. Gordon, 

Dorking.—6th January, 1881. 
118. Brusnes, G. W. von Nawrocki, Berlin.—A com- 
ication from C, Fl ing.—10th January, 1881. 

154, Iron and Sree, J. A. Hugett, Finborough-road, 
Kensington, London.—12th January, 1881 

177. Mortve Power, J. Imray, South tt 5 
London.—l4th January, 1881. 

245. Licutine Gas, C. L. Clarke and J. Leigh, Man- 
chester.—20th January, 1881. 

256. Rotter Beartinos, W. R. Lake, Southam - 
buildings, London.—A communication from J. E. 
Maynadier.—20th January, 1881. 

278, MATCH-FILLING Macuines, C. R. E. Bell, Knight- 
rider-street, London.—22nd January, 1881. 

209. Rorary Enoives, J. Matthews, Chancery-lane, 
London.—22ad January, 1881. 

303. Guns, W. Tranter, Birmingham.—22ad 
January, 1881. 

329. Carponic Acip, &c., J. Williamston, Westoe.— 
25th January, 1881. 

393. Drivine Cuarns, F, Ley, Derby.—A communica- 
tion from J. M. Dodge.—28th January, 1881. 

431. Mou_pine Apparatus, W. R. Lake, Southam 
buildings, London.—A communication from W. B. 
Carpenter.—lst February, 1881. 


Patents Sealed 
List of Letters Patent which passed the Great Seal on 
the 11th February, 1881.) 
2617. Street, &c., Lamps, J. G. Wilson, Market-street, 
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ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2088. THREAD-WINDERS FoR SEWING Macurnes, &c., 
T. McGrah and W. Bown.—Dated 22nd May, 1880. 


td. 

The cotton is passed from the spool A, Fig. 1—which 
represents part of a Singer sewing machine—into the 
slot in the guide and tension B; thence along the 
extending arm or guide C; then underneath the bar 
D formed at the end of the —— plate, and the 
end is afterwards placed in between the buffer end of 
winder E and that of the buffer of the shuttle-reel, so 
as to secure the end of the cotton or thread; then by 
rotating the wheel F of the sewing machine, the fric- 
tion of the same bearing against the buffer of the 
winder causes the same to revolve, which at the same 
time rotates the shuttle-reel. The tension on the 
thread pulls up the smoothing plate G of the winder, 
so as to bear against the cotton which is being wound 
upon the shuttle-reel, flattening or smoothing the 


same, each suécessive coil of thread formed upon the reel 
acting as a guide, and thereby causing the thread to 
traverse upon the bar gradually from end to end of the 
reel until the same is sufficiently filled with cotton. 
Fig. 2 shows a winder detached from the machine. 
G is the smoothing plate hinged to the frame of the 
winder at P; D the thread guide forming part of the 
smoothing plate ; O O the sockets of winder bearing, 
and E the buffer and centre for carrying the reel. 
Fig. 8 shows the combination of thread conductot and 
tension B, bar L, hinge R, and clamp, as arranged to 
fit upon the bend guard of a Singer machine or corre- 
sponding part of other machines, so as to act in con- 
junction with the bar or roller attached to the snivoth- 
ing plate: 
211'7. Srorrinc Borr.es, é&c,, D. Rylunds.—Dated 24th 
May, 1880. 8d. 
Two or more holes are formed in the sto} and 


mding holes in the outside of the neck of the 


bottle, one end of suitable metallic clips being forced 
into the holes in the stopper, which is then pressed 
over the mouth of the bottle, and the other ends of 
the clips enter the holes in the neck. The stopper is 
removed by forcing out the clip with a sardine knife 
or other pointed instrument. A Second part of the 
invention relates to the manufacture of bottles of 
uniform length. 


142. MeasurinG Distances, W. F. Stanley.—Dated 

26th May, 1880. 6d. 

This relates to the measurement of distances by . 
triangulation from near and distant base, and consists 
of a cylindrical steel measuring line divided in parts to 
constitute a base ; a telescope or sight director moving 
upon a double axis with.divided arc to read off degrees 
and parts or calculate distances ; a second telescope 
or sight on movable axis, and two rods having sights 
to direct them to an angle with one of the ye om og 
when two are used. The line is made of steel 5 


tempered to spring temper, so as to roll upon a coil 
and open out straight when unrolled. For takinga 
distant base one jointed telescope only is used, the line 
being distended between the two rods, and for a near 
base one rod is dispensed with, the line being dis- 
tended between the two jointed telescopes. Fig. 1 
shows the single telescope for triangulating a distant 
base, and Figs. 2 and 3 the two telescopes used for 
triangulating a near base. 


2198. ANTISEPTIC AND ABSORBENT Paps, WW. and A. 
Southall and T. Barclay.—Dated 29th May, 1880. 


6d, 

This pad is intended to absorb discharges in child- 
bed, as well as natural discharges of women, and for 
absorbing discharges generally. It consists of a pad 
of absorbent wool enclosed in a casing of absorbent 
gauze, to the back of which a light band is secured, 
one end passing up to the waist in front and the other 
to the waist behind where they are fitted with loops 


to receive a belt passing round the waist of the wearer. - 


22°74. Watertnc Garvens, &c., J. Deverill, jun.— 
Dated 4th June, 1880. 6d. 

The apparatus can be used for watering gardens, dis- 
tributing liquid manure, and also as a fire extinguisher, 
and it consists of two pairs of wheels to run on the 
ground, on the axles of which bridge-pieces are 
secured and receive T-pieces D having lateral sockets 
E to take the end of a tube F. In the T-pieces are 
secured tubes G, on the top of which are other T-pieces 


xe 


_H 
H, through which passes a tube B made in sections 
joined by T-pieces P, to which roses are secured. At 
one end of B is a cross-bar or lever M, and a stop-cock, 
connected by a flexible tube to the water or other 
liquid under ure. The tube B can be turned by 
the —— so as to bring the roses to any desired 

on. 


Cc 
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2316. Dixxer Puates, &c., C. H. Wood.—Dated 8th 
June, 1880, 6d. 

The rim of the plate is Ided with to 
receive the different condiments used at table, so as 
to keep each one separate and prevent it running down 
into the plate. A breakfast plate is formed with such 
recesses, and also a cup and U-shaped piece, to serve 
as an egg-cup and toast rack respectively. 


2360. CLEANING MATERIALS USED IN THE MANUFAC- 
TURE OF PaPER, J. Robertson.— Dated 11th June, 1880. 


6d. 

The “half stuff” is discharged from the brea! 
engine A through the pipe B into the tank C, where it 
is thinned with water until the mixture is very fluid, 
and kept by the rotating stirrer D. From the 
tank the “* stuff” is wane up into the box or 
tank E, from whence it is discharged through the 
stop-cock F on the first or wider strainer G, in passi: 
through the slits of which the material is depanated 
from the coarser impurities. When it is possible to 
arrange the breaking engine A and the tank C at a 
higher level than the strainers, the pump and tank E 
may be dispensed with. The box bottom underneath 
the strainer G communicates with another and finer 


strainer H, in passing through the narrower slits of 
which the finer impurities are separated from the 
fibre. From the last strainer the admixed ‘half 
stuff” and water flows over the shute I to the revolving 
sieve or drum J, where it is separated from 4 portion 
of the water, the latter passing through the tneshes 
into the interior of the sieve, and thence outwards 
through an opening at the centre or hub on the con 
duit K, and thence inte the chamber H, from which it 
may flow back into the tank C, or on to the first 
strainer G, thereby saving water by enabling the same 
uantity to be utilised over and over again, Froim 
sieve J the cleansed ‘“‘half stuff” passes into 
another tank M, also provided with a revolving 
eqmahens and it may thence be discharged into the 
eaching or notching ne, or run into a simple 
t-up machine, and made into paper 
direct, to be afterwards bleached. 
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2374. Raus, H. A. Fletcher.—Dated 11th June, 1880. 
4d. 


This consists of an improvement in the form or 
shape of rails, the base or lower flange of the rail 
being extended or spread out where it rests upon the 


[2374 ] 


sleeper or other support, instead 
usual of a parallel form throughout. 


2522. Consrruction or Inon anpD STEEL Sups, &c., 
H. Sinith.—Dated 22nd June, 1880. 8d. 
Fig. 1 shows one modification of a rivetting machine, 
which is adapted for “flush” rivetting, an 
with apparatus for compressing the plates tightly 
against each other. The improvement consists in 
forming the movable snap E hollow, and in inserting 
in it a short steel bar or rod, the said rod bearing 
against a spiral spring at its inner end. By this means 
when the snap E is by the outward movement of the 
ram or plunger C forced downwards on the rivet, the 
point of the rivet acting on the steel ber forces the 
said bar upwards against the spring until the snap E 


of being made as 


bears upon the frame T being rivetted. Such ome | 
of the snap on the frame forces the countersunk bead: 
rivet into the countersunk hole on the under plate U 
until it is flush; and to retain it in the said ition 
a presser R is brought down upon the frame T. The 
rivetting tools, besides being applicable to rpms d 
purposes generally, are especially applicable to build- 
oo es constructing the keels, frames, deck beams, 
hulls, and bulkheads of ships, and for the said purpose 
—~ machines are suspended from a crane as shown in 
Pig. 2. 
. Traps For Catcuine Rats, &c., J. Burridge— 
Dated 23rd June, 1880.—{Not proceeded with.) Id. 

The trap is made in the form of a box, and is pro- 
vided with a ted, close, or other doorway or outlet, 
through which the animal may be released for destruc- 
tion. The trap has preferably inclined sides up which 
the animals can easily get or ascend, and the recep- 
tacle depends from its summit as a pit or well, and 
near to but—preferably—not quite at its top is 
vided with a ced or false floor, on a part or 
suspended above which the bait is ed in such a 
position as regards its distance from the sides as that 
it cannot be reached therefrom by the animal, 
necessitating that the animal should step down on to 
the apparently safe floor, when it is precipitated into 
the trap. 

2566. Securinec Lerrers 1x Envevopes, W. R. Lake. 
—Dated 23rd June, 1880.—(A communication from 
A. de Colmont.})—{ Not proceeded with.) 2d. 

This consists in the use of a disc of tin foil which is 
secured to the envelope by tongues passing through 
the envelope and document therein, and which are 
bent over on the opposite side and fastened with 
sealing wax. 

2501. &c., H. J. Lawson.—Dated 25th 
June, 1880. 6d. 

The vehicle is supported on three wheels of different 
sizes. The small wheel is used for steering, and is 
placed in a line with the intermediate wheel on one 
side of the vehicle, and may be placed either at front 
or back, the large wheel being placed on the other 
side and fitted with the usual crank treadle arrange- 
ment. The seat is placed on a spring divided and 
coiled at the sides into four coils, with the usual slide. 
It is situated between the largeand the steering wheels. 
A cup and cone arrangement enables the intermediate 
wheel to be also driven. 


2639. Raiway Brakes, W. J. Clark and W. H. 
Ashwel!l.—Dated 28th June, 1880. 1s. 4d. 
This ists partly in the combination with a brake 


cylinder and a receiver or accumulator of an automatic 
reversible check valve between the train pipe and 
receiver or accumulator, and controlling ves that 
automatically regulate the communication between 
the receiver or accumulator and the cylinder, and 
between the cylinder and the external atmosphere ; 


provided |- 


the whole so arranged as to form a compound brake 

cami of adapting itself automatically to work by 

either compressed air or vacuum. 

2599. Hyprants Stanp Pires, &c., J. Chidley.— 
Dated 25th June, 1880.—(Void.) 4d. 

This consists in the construction, combination, or 
arrangement of parts of hydrants or stand pipes, 
whereby they are rendered non-refrigerating, thus 
producing a continuous supply of water during the 
most inclement weather. 

2648. Carriaces, W. W. Hilles.—Dated 
29th June, 1880 6d. 

This ists in of a fixed trans- 
verse plate or bar A of wrought iron for the axletree 
as at present in use, extending from side to side 
between the supports within which the wheels 


revolve. These supports consist of brackets B of 
wrought iron bol on to the framework of the 
carriage, one for each wheel. Each bracket will con- 
tain an axle or short spindle C fixed in its place, on 
which the The framework of the 
carriage sho com of two longitudinal 
—- timber on each side to which the ocket is 


2673. VessELs ror CoNVEYING SEA-WATER TO INLAND 
Towns, J. Hayes.— Dated 30th June, 1880, 6d. 

The vessel consists of a circular pontvon the ends of 
which are shaped to offer the minimum resistance 
when in motion. It is fitted with apparatus so as to 
create a partial vacuum within it wheedier the vessel 
can charge itself with sea-water through suitable 
valves. Com air is used to empty the vessel of 
the water, which proceeds along pipes into suitable 
reservoirs. 

2674. Looms ror Weavinc SMALLWaRES, &c., 
Glover.—Dated 30th June, 1880. 6d. 

A T-shaped lever A is connected to the reed frame 
and carries two rollers working in elbow slots B 
causing the reed to move backwards and forwards, 
such lever being actuated by the treadles X. To one 
arm of the lever are connected by cords the picking 
sticks C, which carry the cross bars on which are 
small swivel bars E. On each of these bars are two 
rods which fit into holes in shuttles F. The cross bars 
slide across the reed frame, on which is a stud serving 
to raise and depress either end of the bars E alternately 
as they over it. A connecting rod causes ah 
the bars E to oscillate simultaneously when the pick- 


(2674) 


ing sticks are actuated by lever A. The arm Z prevents 
the reed beating up until the shuttle has reached 
either side of the warp by coming in contact with a 
roller on the picking stick H to the taking-up roller, 
and carries a wheel driven by a finger on the oscilla- 
ting lever I. An improved taking-up roller and stop 
motion for the same aredescribed. A second improve- 
ment consists in the use of two vertical shuttle pick- 
ers, and forming two sheds by drawing the warps from 
two beams, while a third improvement consists in the 
employment of three or any number of shuttles to 
Pe warp moving on swivel bars, in rotary looms, so 
that 24 or more picks are made during each revolution, 
while the loom revolves ata much slower rate 
usual. 


. VELociPepEs, &c., G. Liedman and C. Beeger.— 
Dated 1st July, 1880. 6d. 

The axle A of the driving wheels is connected to an 
axle B between it and the axle of the front wheel by a 
pair of toothed wheels. The axle B is cranked and 
connected to a system of levers C in the form of lazy- 
tongs, to the upper end of which the seat is connected, 


2689 


and these levers are worked by the rider rocking to 
and fro on the seat. ated ar ig up hill a second of 
toothed wheels are provided, whereby greater power 
can be exerted, the latter wheels being put ~+ a4 
with each other and the first pair out of gear bya 
handle which causes them to slide on the axle B. 


pin, so as to give an elliptical: or | 
elliptical vertical motion to the pedal and to the feet 
instead of the usual circular motion, and to enable 
the rider to use a driving wheel of any suitable dia- 
meter. 
2724. Smooruine, A. B. Furlong.— Dated 
ard July, 1880.—(Not proceeded with.) 2d. 
The iron is fixed at the lower end of a vertical 


spindle and is depressed so as to pass over the article 


by any suitable contrivance. The motion of the iron 

when in use is rotary, being driven by suitable 

gearing. 

2'730. Improvements Automatic ELecrric 
SIGNALLING APPARATUS, J. Wetter.—Dated 3rd July, 
1880.—(A communication from W. H. Shuey.) 18. 

This invention consists in the combination with a 
timepiece provided with mechanism for breaking an 

electric circuit at any regular intervals of time of a 

motor actuated by spring, weight, water, or other 

wer ; a wheel furnished with stop pins correspond- 
ng in number to the number of minutes in twenty- 

four hours, this wheel being revolved by the motor ; a 

circuit-closing device connected with the signalling 

devices and adapted to close the circuit at any 


t of time indicated on the wheel, the stop pin 
corresponding to the time of sounding, thesignal be: 
withdrawn to allow of the automatic closing of thecir- 
cuit ; an armature connected at oneend with the circuit 
closes, and electro-magnets located in the circuit 
embracing the time mechanism and adapted to regu- 


late the movement of the stop-pin wheel and cause the 
motor connected therewith to impart an intermittent 
rotary movement thereto, and move it through a 
space equal to the distance between any two adjacent 
stop-pins, showing each moment of time as indicated 


by the time hani Fig. 1 rep ts the clock 
A with bell B, which 7 three minutes before a 
train goes east, bell C, which ri three minutes 
before a train goes west, and bell D, which at 
the starting time of all trains; E is the rhnw Le 
apparatus, and F the battery. Fig. 2 gives some 
details of the signalling apparatus. 

2738. Tanninc Hives, &c., C. D. Abel.—Dated 5th 
July, 1880.4 communication from J. and C. 
Ballatschano and H. Trenk.) 2d. 

This consists, First, in the use for tanning hides 
of a bath composed of the nitrates, or the sulphates, 
or the hydrochlorates of metals combined with lime 
and dissolved in ney pa acid. Secondly, in the 
use for tanning hides of a bath composed of glue or 
other analogous gelatinous substances combined with 
oxalic acid or other acid that will not coagulate the 
glue, and with glycerine and acetate of alumina. 
2'740. Tenterinc, Dryrnc, aND PackinG PILE oR 

PcvsH Fasrics, W. Norton and J. H. Hellawell.— 
Dated Sth July, 1880.—(Not proceeded with.) 2d. 

The pile or plush fabrics are packed in the form of 
ascroll as though they were wound on a roller, but 
= the a wore pa the scroll at a short 

nce apart, and kept from bearing against one 
another by reason of the fabric being held distended 
by its selvages. 

2'741. Brake Gear For Carts, &., H. Stott.—Dated 
5th July, 1880.—(Not proceeded with.) 2d. 

Underneath the cart are two short shafts, on which 
are fixed spur wheels gearing with other spur wheels 
fixed on the bosses of the cart wheels. Upon these 
two short shafts are also placed the brake, which con- 
sists of pulleys and iron straps, the inside of which is 
covered with leather or other suitable material. 
2758. Sream on Power Macurnery, H. 

6th July, 1880.—(Not proceeded 
with.) 2d. 

A bed plate is provided with one or more shafts or 
pivots, to each of which is fitted worm and chain 
wheels free to revolve on same. Thechain wheels are 
provided with drums for fitting the brakes to and for 
winding rope or chain if req . When the chain 
wheel is uired for lifting anchors, &c., it is con- 
nected to the worm wheel by a clutch, which con- 
nects it toan engine which actuates worm or screw 
shafts gearing into the worm wheels, setting in motion 
the worm wheel or wheels, causing the chain wheel or 
wheels or drums to rotate with it. 


27762. TREATING THE FEED WaTER oF G. W. 
von Nawrocki.—Dated 6th July, 1880.—A commu- 
nication from A. Stock.}—{Not proceeded with.) 2d. 

The compounds of lime and baryta are converted 
into soluble compounds by the addition of chloride of 
magnesium or other chlorides. 

2'764. IMPROVEMENTS IN AND CONNECTED WITH 
Evectric Lamps, G. G. André.—Dated 6th July, 


1880. 8d. 
In this motor the winding and commutators are 


\\\ 
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. 


| 


doubled, so as to get two currents in opposite direc- 
tions, and cause the armature ring to revolve in the 


direction of the predominating current, and from this 
arrange for the adjustment of the carbons, RM 
isa front elevation, Fig. 2 a side elevation of 
motor. The electro-magnet cores A are when the 
motor is to be used a ge lamp wound with thick 
wire. Outside these coils, but in the same direction, 
is a series of coils of thin wires to form a shunt resist- 
ance. The armature B consists of a central soft iron 
boss with a number of radial arms and a thin soft iron 
rim, the arms being wound with wire of suitahle 
thickness, the outgoing end of the coils on one arm 
and the ingoing end of the coils on the next bei 
brought down to the commutator C. The brushes 
press on C at the points corresponding with the 
poles of the free magnets. If the motor is used for 
other purposes, m cations are made, such as 


widening the boss and winding with different wire. The 
apparatus for the adjustment of the carbons will 
seen from Fig. 3, showing the motor affixed to the 
bottom part of the lamp. istances are 80 a 

as to form a Wheatst bridge arr 


from M to 2. 
causes flow of current in one direction, a decrease 
causes a flow in the opposite; the motor thus keeps 
the resistance constant by varying the le of arc. 
The inventor claims this direct action of the motor, 
the combination forming motor, the method adopted 
for cutting a lamp out of circuit, &. 

Repuction orn Erapication oF Corns, M. 
Wilson.— Dated 6th June, 1880. 6d. 

The instrument is formed with roughened side 
surfaces to reduce the corn by friction, and its end is 
made witha round blunt-pointed head also roughened, 
and which by turning the instrument is ca to act 
witha drilling or perforating action, so as to remove the 
central portion or core of the excrescence. These 
roughened surfaces may be formed of any suitable 
substance and in any suitable manner. 


2771. Baice Macuines, W. L. Gregg.—Dated 6th July, 
$00. 6 


1880. 6d. 
To one end of shaft B is fitted a wheel gearing with 
a wheel on cam shaft C which actuates the plu in 
the open top mould box D, one side of which a 
feed opening E, to which the material to be formed 
into bricks is supplied from a hopper. The clay is 


pressed forward into the mould box, D by a recipro- 
cating feed slide F actuated by bell-crank levers worked 

cams on shaft C. The pressure plate is held over 
the top of the mould box D at the moment when 
=" applied to the clay, by means of cams on 
8. 


2°798. ANNEALING Pots For Tin PiatEs, J. Jones.— 
—Dated 7th July, 1880. 6d. 
The top or cover A is loose and projects over the 
edge of the pot. From the cover a rib or flange pro- 
jects downwards and enters a trough C formed round 


2793 | 


the pot, and filled with sand or other material to form 
alute. D is an angle iron band rivetted to the pot to 
prevent it buckling. 


through tube C. Checks D are placed in the way of 
the current so as to cause a more perfect mixture 


Before entering the cylinder of an engine or into an 
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2'722. Bicycises, Tricycies, &c., H. Homan.—Dated i 
3rd July, 1880.—(Not proceeded with.) 2d. 
2 ee The air to t ‘buretted enters through orifices A, 
= and Passes to a roughened or grooved hot B 
ric.2 through formed ty partons, pang 
UE c kee carburet vapours, which are conducted to the plate 
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minating apparatus, it is caused to through 

tied with chocks and then 

gauzes G separated from one another by wires. 

981'7. Tonacco Pires AND CiGaR Hovpers, J. Thomp- 
‘son.—Dated 8th July, 1880.—(Not proceeded with.) 


4d. 
The stem of the pipe is fitted with a bulb between 
the boat and the mouthpiece, such bulb being filled 
with an absorbing material to arrest the ti 


up-current in pipe F, thus dra the foul air and gas 

from the drain and down the soil pipe A. air 

is drawn in through an eye for cleaning the drain and 

also through the soil pipe. An opening is made to 

clean the trap C. 

2858. TurostLe Frames, J. H. Johnson.—Dated 10th 
July, 1880.—(A communication. from L. V. R. 
Ferouelle.)—{Not proceeded with.) 4d. 


and made to open so as to charge and discharge it. 
2840. Hoipine Curvep or ANGULAR LINEs oF TyPE, 
‘A. M. Clark.—Dated 9th July, 1880.—(A communi- 
cation from H. P. Hubbara.) 6d. 
Aisa curved line of type supported on its inner 
side by a metal strip B provided with end flanges 
adapted to clamp the line. C isa metal strip bent to 


[2840] 


the outer curve, and provided with end supports 

extending to the top of the curve. D and E are base 

lines consisting of straight leads to make the outside 

lines of the job res so that it may be treated like 

a similar quantity of ordinary type. 

2841. VeEssELs FoR CONTAINING AND APPLYING LuBRI- 
cants, H. M. Girdwood.—Dated 10th July, 1880.— 
Not proceeded with.) 2d. 

A brush is enclosed in a tube which serves to catch 
any overflow from the vessel, and return it to the 
interior. To prevent the overflow escaping from the 
tube when the vessel is inverted a conical or diminish- 
ing pipe is inserted therein with its base or wide end 
near to the mouth of the tube. 

2848. Casks, &c., R. Wyburn.—Dated 10th July, 1880. 
—(Not proceeded with.) 4d. 

The cask is cylindrical, and consists of a thin sheet 
of wood with the longitudinal grain of the wood 
running diagonally from one of the longer edges to the 
opposite one, cemented to a similar sheet of wood 
with the grain running in the opposite direction. 
When quite dry they are bent round a mandril of the 
desired form and their ends cemented together. 
2844. Urmisinc Tar Latent Heat or Sream, &c., 

C. Pieper.—Dated 10th July, 1880.—(A communica- 
tion from R. Handrick.—(Not proceeded with.) 2d. 

The steam generated in a boiler is caused to 
into a chamber inside the apparatus in the manner of 
of a flue, whereby it is heated to a certain degree 
above that of the liquid by means of a hot medium 
conducted bya pipe through or into the steam. The 
steam being hotter than the liquid in the generator 
communicates its latent heat to the liquid, which is 
evaporated, while the steam is condensed. 

2846. Sanp Moutps ror Castine CisterNs, &c., 
H. Chatton.—Dated 10th July, 1880. 6d. 

The box A is placed on a table, through a hole in 

which the pattern C forming the cistern slides on a 


central spindle D, and is raised by the levers L and 
link M. This pattern isa solid block, and the space 
between it, when raised, and the inside of the box Ais 
filled with sand, and the top flask put on when the 
pattern is lowered. 


2852. Fastentncs CoNNECTED WITH SPINDLES AND 
Hanpies or Doors, &., P. D. Reynolds.—Dated 
10th July, 1880. 6d. 

A square shoulder is formed on the inner end of the 
loose knob or handle, and engages @ corre- 
sponding aperture in a sliding co! C, which is slid 
over a square nut D either separate or in a piece with 


the rose. The D has a shoulder with a thread 
to receive an outside collar G, to hold the sliding collar 
Cin position. The knob screws on to the end of the 
spindle. If the collar D and rose are in one piece 
hey do not turn with the spindle, but if made separate 
the collar D turns with the spindle and the rose is 
secured to the door. A modification is described for 
securing tops in position. 
2854. Exrractinc Sewace Gas Drains, B. 
Morton.—Dated 10th July, 1880. 6d. 

A is the soil pipe conveying the sewage to the drain, 
and B a branch pipe connecting the drain with an 
extracting pipe. C is a syphon trapand Da second 
connecting the drain with the extracting pipe. Hisa 


RR 


chamber containing a coil heated b steam at the foot 
the extracting pipe F. When is admitted to 
e coil the heat rarefies the air.and causes a strong 


This ists in the use of a double spindle or twist- 
ing device in throstle frames which admits of the con- 
tinuous winding of the thread or yarn, and at the 
same time imparts to it one, two, or more turns or 
twists for each revolution of the twisting or torsion 
apparatus, 

2863. Horse or Steam Roap Rouiers, W. Holloway. 
—Dated 12th July, 1880. 4d. 

One or two water tanks are fitted to either horse or 
steam rollers, so as to combine a water cart and road 
roller in one, 

2864. ManvuracrureE or Lacy, &c., F. BE. A. Busche.—- 
Dated 12th July, 1880. 8d. 

The most important feature in this invention is the 
—e of special mechanism for stopping the 
action of any one of the bobbin carriers at any required 
moment, and for keeping the same out of action 
during any desired period of time. In one arrange- 
ment the toothed driving-wheels A, in lieu of being 
fixed as heretofore to the notched discs Al, are 

tained separate therefrom by an interposing collar 


on the fixed spindle. The boss of the notched disc 
wheels Al turns loosely on the said spindle and rests 
at its lower end upon the said collar. Along the 
said boss slides vertically the clutch P, which, when 
rotated, imparts its movement to the said boss with 
its notched discs. On the under flange of the clutch 
there are provided as many projections as there are 
notches in the discs, and a corresponding projection is 
provided on the upper surface of the toothed wheel, 
with which projection one or other of those on the 
clutch at C engages. 

2865. SyncurRonisinc or Sertine Ciocks, &c., J. A. 
Lund.—Dated 12th July, 1880.—( Not proceeded with.) 
2d. 

This consists of means whereby the minute spring 
is momentarily thrown out of action, thereby leaving 
the ‘“‘motion” entirely free to be ac upon by a 
weighted lever or other analogous device released by 
the time signal, whether sent by an electric current 
or by a pneumatic or other time-signal. 


2867. Heatinc Apparatus, M. Bauer.—Dated 12th 
July, 1880.—(A communication from S. Suchet.)— 
(Not proceeded with.) 2d. 

The apparatus is fitted with vertical and horizontal 
divisions, and is applicable to the insides of chimneys ; 
cold air entering at one end and becoming heated 
passes out at the opposite end. 


2871. CuLtivators anp Draccinc “Macuines, J. 
12th July, 1880.—(Not proceeded 
with. 

A hand lever is used to throw the tines in or out of 
work, the motion of the lever being transmitted to 
the tines through connecting rods and levers. An 
intermediate double-ended lever is used to auto- 
ow lock the tines until moved by the hand 
ever. 


28'72. Wixpow Frames anp Sasues, W. Wiison.— 
Dated 12th July, 1880. 1. 
Ais the top sash; Bis the bottom sash; C louvres 


(2872) 


variable in number); D chamber in the reveal vary- 
g in depth to suit depth of ventilator. 


2877. SuppoRTING THE Bopres oF RAILWAY VEHICLEs, 
&e., W. Stroudley and J. Cleminson.—Dated 12th 
July, 1880. 6d. 

The drawing shows one arrangement of springs 
a to this invention. A is part of the carriage 
body, and B one of the beams of the under framing. A 
bracket attached thereto is cast so that the upper 


[2877] 
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part of the taper helical spring D is screwed into it, 

the spring being thus suspended from the bracket. A 

strut E attached to the carriage body projects down 

through the middle of the spring, and has a collar El 
bearing on its lowest convolution, which is secured to 
it by a nut. 

28778. Bitter ALMonD O11, Benzorc Acin, &c., F. A. 
Zimmermann.—Dated 12th July, 1880.—(A commvu- 
nication from Dr, BE. Jacobsen.) 4d. 

One molecular weight of benzotrichloride is heated 
in a closed vessel on a water bath with a small propor- 
tion of chloride of zinc and with two molecular 
weights of glacial acetic acid. Hydrochloric acid is 

ven off and acetyl chloride distils over, while 

mzoic acid remains behind with the unaltered 
chloride of zinc. Towards the end of the operation 
the heat is increased until the production of hydro- 
chloric acid ceases and any undecomposed acetic acid 
has been driven off. The residue is powdered and 
extracted by a moderately warm solution of soda. This 
solution yield white crystals of benzoic acid.j 


2880. Warerrroor AND VERMIN-PROOF TEXTILE 
Faprics, &., W. R. Lake.—Dated 12th July, 1880. 
—(A communication from D, M. Lamb.}—-Not pro- 
ceeded with.) 4d. 

The fabric to be made waterproof or vermin-proof 
is treated with a compound consisting of a fatty or 
waxy matter dissolved in a hy ‘bon solvent, to 
which a hydrocarbon gum, such as india-rubber, is 
added, For each gallon of the solution is added $1b. 
of salt and }1b, sulphuric acid, whereby 8 are set 
free which rise up through the compound and attack 
all sedimentary and mucilaginous portions which are 
precipitated. The mixture is then freed from gas by 
any suitable means, and is then ready for use. 

2881. Taps, J. Wilde.—Dated 13th July, 1880.—(Not 
proceeded with.) 2d. 

The tap has two turn plugs placed a certain distance 
apart, and on their spindles are fixed toothed wheels 
pues with an intermediate wheel, actuated by a 

ndle so as to simultaneously open one plug and close 
the other, whereby a certain quantity of liquid will be 
drawn off each time the tap is opened. 

2882. Fiurrinc ork Waitinc LeatHer Skins, 
13th July, 1880.—(Not vroceeded 
with.) 2d. 

The leather is placed on bars or bearers, and is 
caused to press on the underside of an emery roller, 
the leather being maintained quite tight by means of 
weights, to which both of its ends are secured. 


2883. WarerPRoor AND VERMIN-PROOF FaBrRics, W. 
R. Lake,—Dated 13th July, 1880.—(A communication 
Srom D. M. Lamb.)—(Not proceeded with.) 4d. 

The fabric to be made waterproof or vermin- 
proof is treated with a compound consisting of a solu- 
tion of paraffin and a hydrocarbon gum dissolved in 
some hydrocarbon solvent. For each gallon of the 
solution is added 1b, of salt and } lb. sulphuric acid, 
whereby ene are set free, which rise up through the 
compound and attack all sedimen and mucilaginous 

rtions which are precipitated. e mixture is then 

from gas by any suitable means, and is then 
ready for use. 

2884. Tannina, A. M. Clark.—Dated 13th July, 1880. 
—(A communication from G. D. Zonea.) 4d. 

The hides, after the depilatory 
tion—say to the number of 175 pieces, wei rd 
400 kilogs.—are placed in casks with about 130 kilos. 
of ground fir bark, and the casks are then immersed 
in an infusion of the same bark, in which they are 
rotated for about twelve hours. The hides are then 
removed and ured together in pairs to form bags 
with the hair side outwards, which are then filled with 
a mixture of oak bark, valonia, and fir bark in powder, 
and immersed in an infusion of the same substance for 
ten or twelve days. The bags are then filled with the 
cold liquor, the mouths closed, and laid horizontally in 
the pit, where they remain half covered with liquor, 
the bags being emptied and filled every half-hour. 
After a certain time they are emptied and laid in the 
vat, a fresh set of bags being placed over them. 

2885. ExrractiInc AMMONIA DURING DISTILLATION 
or Azotic SussTances, W. Brierley.—Dated 13th 
July, 1880.—(A communication from F. Richters.) 2d. 

When azotic substances, such as coal, peat, &., are 
heated, a decomposition of the organic substances 
takes place. part of the nitrogen escapes as 
ammonia, while another remains as azotic carbon, 
which latter, only when inahigher temperature,is trans- 
formed into nitrogen and carbon. Steam is discharged 
through this azotic carbon, whereby the water and 
the azotic carbon are decom , and ammonia and 
carbonic acid or carbonic oxide arise. 

2886. Hotpers ror Gas Grasses, J. C. Heaton.— 
Dated 13th July, 1880.—(Not proceeded with.) 2d. 

The holder is e with one arm only, one end of 
which screws on to the gas pipe by the burner, the 
other being attached to the part which holds the glass. 
This Pear is preferably in the shape of an arc, and pro- 
vided with c ips, and on it moves an adjustable clip 
between which and the former clips the glass is held. 
288'7. Rotary on Pumps, J. Stowe.—Dated 

13th July, 1880.—{Not proceeded with.) 2d. 

This consists essentially of a cylinder and casing 
preferably revolving, an excentric piston revolving in 
the opposite direction, and through the hollow 
trunnions of which steam enters and escapes, and a 
slide valve and box for reversing and governing, and 
= or more sliding blocks arranged opposite each 
other. 

2889. Encixe Governors, H. J. Haddan.—Dated 
13th July, 1880.A communication from G@. F. 
Pottle.)—(Not proceeded with.) 2d. 

A revolving shaft is screw-threaded and carries a 
nut with wings revolving in a fluid, so as to prevent 
the nut revolving as fast as the shaft. The tendency 
of the nut to move on the shaft is resisted by a 
weighted lever, but should the shaft revolve too 
rapidly, the nut rises, and through the lever operates 
a valve. The invention also consists in combining 
within a chamber an inlet pipe and an outlet pipe, the 
inner end of which projects into the chamber so far 
as to admit of a sleeve passing over and into it. 


2891. Derectinc INpIcATING SToppaGEs, &c., IN 
TELEGRAPHIC OR PNEUMATIC COMMUNICATIONS, 
J. A, Lund.—Dated 13th July, 1880.—(Not proceeded 
with.) 2d. 

This consists of means for causing the ringing of an 
alarm bell by means of an electric current if the com- 
munication be broken. 

2892. SypHons ror Drawine orFr CHAMPAGNE, &c., 
W. B. Hipkins.—Dated 13th July, 1880.—(Not pro- 
ceeded with.) 2d. 

A cap which rests on the mouth of the bottle is 
surrounded by a tube in which a cylinder works, the 
bottom thereof forming a valve, which, when the 
cylinder is in its lowest position, seats itself in a 
diaphragm in the cap. The cylinder is pressed down 
by a spring, and is raised by a lever. Below the 
diaphragm named is a second diaphragm, to which a 
tube reaching to near the bottom of the bottle is con- 
nected by a screw, and near the top of it is a shoulder 
on which a cork rests, such cork consisting of two 
parts between which india-rubber washers are 
inserted. 


2894. Horrer Barces, W. Henman.—Dated 13th July, 
1880.—(Not proceeded with.) 2d. 

The upper part consists of a flat, shallow, water- 
tight, floating platform with openings through it. To 
each side of this platform is hinged the outer side of 
a float or deck boat, the decks of which come against 
the bottom of the upper float and close the openings 
therein. Slag or other material is fed into these open- 
ings and rests on the decks of the lower boats. 

. Preservina Foop, &., J. H. Johnson.— 
Dated 13th July, 1880.—(A communication from J. 
B. J. Mignon and H. Rouart.) 6d. 

This relates to the use of water having a salt, an 
acid, acohol, or equivalent substance dissolved therein 
or mixed therewith, so as to render the solution un- 


ps: 


congealable at the temperature at which ice is usually 
formed. The articles to be preserved are placed in a 
chamber A, after having been previously cooled to the 
lowest degree of temperature which it is possible to 


obtain in practice—say to about 20 deg. below zero 
Cent. The sides of chamber are surrounded with 
a very thick covering B of non-conducting material, 
and the whole is contained within another or outer 
chamber C containing a preparation melting at a tem- 
perature below zero, is outer chamber is 
enclosed in a covering D of non-conducting material. 
is a door for introducing the articles; F are troughs 
for maintaining the ice as long as possible in contact 
eg the covering B; K are tubes for introducing 
salt. 
2902. Rerinine Suaar, &., B. H. Remmers and J. 
Williamson.—Dated 14th July, 1880. 4d. 

A small quantity of finely ground vegetable charcoal 
is mixed with impure sugar, and absorbs a very large 
a of the gum or mucilage, as well asa portion 
of the colouring matter it contains. 

2906. CoLourinc Marrer, F. Wirth.—Dated 14th 
July, 1880.—(A communication from E. Oehler.) 4d. 

This relates to the production of colouring matters 
by the action of sulphuretted hydrogen, and of oxidis- 
ing bodies on the amido-derivatives of secondary 
aromatic amines. The amido-deratives may be pro- 
duced in either one of the following ways :—First, by 
combining any diazo-compound with a seconda 
monamine, and reducing the compound in any suitable 
manner ; and, secondly, by treating the introso com- 
pounds of the secondary monamines with nitric acid, 
and reducing the compound in any suitable manner. 
A very weak solution of the nitrate of amidoethylani- 
line is saturated with sulphuretted hydrogen and 
treated with chloride of iron until the smell of the 
sulphuretted hydrogen disappears, when the colouring 
matter is precipitated by the addition of common salt, 
and a solution of chloride of zinc. 

2907. Water Gavuces ror Borers, J. Ellis.—Dated 
14th July, 1880. 4d. 

This consists in forming a valve chamber A in the 
+ aw stuffing-box casting B, directly over the top end 
of the gauge glass C, instead of a separate chamber 
between the ordin stop cock D and gauge glass 
stuffing-box. The c iber contains a spherical or 
other valve E, which during ordinary working rests 
upon ribs or pins F at the bottom of the chamber, and 
it is in equilibrium through the steam pressure from 
the stop cock D acting on the bottom of it, and the 
pressure from the lower cock G through the gauge 
glass acting on the top of it by means of a passage H 
leading from the gauge glass for that purpose. An 


AS 


addicional passage I is formed in the chamber of the 
upper cock leading from the ordinary e J 
through the said cock to the upper portion of the 
valve chamber, and is controlled by the cock. This is 
for the purpose of equilibrating the valve in the 
chamber by 0; ane Ge said passage when it is neces- 
sary to blow ug! 

2908. &c., G. Wells.—Dated 14th 

July, 1880.—{Not proceeded with.) 2d. 

The seat can be revolved about a centre and set in 
any position, the footboard and body being stationary. 
2911. Matcu-Boxes, M. Wiberg, M.A.—Dated 14th 

July, 1880. 6d. 

This consists, First, in the use in the manufacture 
of match-boxes and their outer cases by machinery of 
“forms” H of a size corresponding to and such as will 
fit into a completed box or case, and causing the 
pieces of veneer to be wound around such forms; 


Secondly, the use in such machinery for pasting the 

paper of a paste box Q, open underneath, and under 

which such paper is caused to pass ; Thirdly, in appa- 
ratus for putting in the bottom. 

291'7. GoveRNtING AND INDICATING SPEED OF ENGINES, 
F. W. Durham.—Dated 15th July, 1880.—{Not pro- 
ceeded with.) 2d. 

A propeller revolves in a suitable casing and 
its shaft is driven from the shaft of the engine to be 
governed, and its end bears against a spring in a 
thrust bearing connected to the throttle valve. 
2918. Meratiic ALLoy, J. Me L. McMurtrie.—Dated 

15th July, 1880.—(Not proceeded with.) 2d. 

This consists of certain proportions of copper, zinc, 
and nickel, with or without the addition of a smalt 
percentage of lead. 

2925. Puriryine Monarr, &., J. Walworth.—Dated 
15th July, 1880.—(Not proceeded with.) 2d. 

The mohair is placed in boxes sliding on rods and 
fitted with racks to raise them to any desired height. 
Through the boxes pass endless bands furnished with 
teeth which carry the mohair over an air-tight chamber, 
in which a fan operates and draws a current of air 
through the loosened fibre, thereby removing infec- 
tious smells and insectiles, which pass to 2 furnace and 
are burnt. 


2929. MEDICATED AND OTHER AERATED WATERS, 
G. 0. Willis.—Dated 16th July, 1880. 2d. 

This consists in the addition of glycerine or other 
like bodies resulting from the distillation of fatty 
matters to medicated and other aérated waters, 
thereby rendering them more palatable. 
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2938. Bars or anp STEEL FOR Manv- 
FACTURE OF KNEES FoR Rartway Wacons, &c., 
J. Lones, C. Vernon, BE. Holden, and R. Bennett.— 
Dated 16th July, 1880.—{Not proceeded with.) 2d. 
These bars are formed by a pair of rolls, the bottom 
one of which is cylindrical, and the top has in cross 
section nearly the figure of an involute curve. 


2989. Loaprinc anp Untoapinc Brewers’ Drays, 
&c., G. W. von Nawrocki.—Dated 16th July, 1880. 
—{A communication Jrom G, Koblinsky.)—{Not pro- 
ceeded with.) 2d. 

A ladder terminates in a horizontal part or platform, 
and at the junction a lever is arranged on each side. 
The barrel, when lifted, depresses and passes over 
these levers, but is prevented by them from rolling 
down the ladder again. The barrel is raised by a rope 
from a winch arranged under the ladder. 

2940. InpicatiInc THE LeveL oF Liquip FveL In 
Lamp Reservorrs, D. Cohen.—Dated 16th July, 
1880.—{ Not proceeded with.) 2d. 

So as to prevent over-filling or running dry, a float 
rises and falls with the liquid between suitable guides. 
From it projects upwards a rod graduated so as to 
indicate the level of the liquid. 

2942. Tramways, H. Hughes.—Dated 16th July, 1880. 
—(Not proceeded with.) 2d. 

The rail is made in two longitudinal portions 
arranged side by side sufficient distance apart to 
admit the flange of the wheel between them. The 
part forming the guard rail is of ordinary angle iron, 
and the acting rail is of steel of similar section. The 
two parts are connected by rivets passing through 
distance pieces between them. 

29043. SunstitvTe FoR WHALEBONE, R. Auerbach.— 
Dated 16th July, 1880. 4d. 

The fibres of pissava, palm leaves, alpha grass, 
kitool, or other like plants are steeped in naphtha con- 
taining resin in solution, or boiled in linseed oil with 
such resinous matters. These fibres are then saturated 
with a solution of silicate of soda to cause them to 
adhere together in flat or round strips, which are 
coated with brass or tin foil and cove: with shellac 
or varnish. 

SOl1. Comma on Wixpinc Wire into OR 
Bunp.es, J. Patchett.—Dated 22nd July, 1880. td. 

This consists in mounting the loose half reel C of 
the machinery upon a fixed independent shaft E, 


situated in the line of the driving shaft A, carryi 
the fixed half reel B, and sliding the said loose half 
reel upon the said fixed independent shaft, so as to 
bring it in contact with or withdraw it from the fixed 
half reel by means of a lever H. 


3116. Lusricatinc Compounps, R. Irvine and R. 
Granton.—Dated 29th July, 1880. 4d. 

Oils derived by distillation from coal or other bitu- 
minous materials, or from earth or rock oils, or from 
earth wax, are combined with compounds consisting 
of a fatty acid with an alkali, salts having alkali reac- 
tions, and in some cases alkaline earths, and form a 
mags greasy mixture or compound in a solidified 
‘orm free from water, and which is adapted to prevent 
friction of rubbing surfaces. 

3196. Furnaces ror Buryinc Pyrirtes, J. Mason.— 
Dated 4th August, 1880. 64d. 

Within the calcining chamber A is ed the 
inclined row of fluted cylinders B, keyed upon shafts 
which are carried in bearings outside the heating 
chamber. At one end of the chamber underneath the 
hopper E is the fire-grate F, which is provided with 
an uptake G and damper, and at the same end is also 
situate the down flue H leading into the main flue to 


i 
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the acid chamber, and fitted with a damper. At the 
other end of the furnace is the receptacle I for the 
burnt ore, with an outlet provided with a sliding 
door ; from this receptacle also extends a down flue J 
having a damper, the said flue leading to a chimney. 
Two air inlets K are arranged one on each side of the 
receptacle =, and are provided with slides or valves 
for adjusting the quantity of air to be admitted. 
4091. CoLtovrinc Matrers ror Print- 
1nG, &c., J. A. Dizon.—Dated 8th October, 1880.— 
4 communication from Dr. K. Koenig.)}—{Complete.) 
New red, brown, and violet colouring matters are 
produced by the action of the diazo compounds of the 
aromatic acids and of their ethers on the mono and 
disulpho-acids of betanaphthol, or their sodium or 
other equivalent salts. 
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,422. Larue FoR TurNinG IrRecULAR Forms, 
Rudolph Eickemeyer, Yonkers, N.Y.—Filed June 
“25th, 1880. 

Brief.—Improvement on the Blanchard lathe. The 
chuck spindle is oblique to the cutter shaft. By vary- 
ing the relative position of the follower and pattern 
block the work may be made to depart from the exact 
contour of the pattern in certain particulars and 
within certain limits, thus adapting the machine to 
— varying sizes from same pattern. Claim.—(1) 

n a pattern lathe, the combination, with a suitable 
cutter head, a pattern block, and its operative 
mechanism, of a revolving chuck spindle, which is set 
obliquely to the axis of the cutter head, substantially 
as,described. (2) The combination, substantially as 
hereinbefore described, of the cutter head, the follower, 
and the slide on which they are mounted, the pattern 
spindle, thé chuck spindle, and the —— g frame on 
which they are mounted, and suitable operating 
mechanism. (3) The combination, with the cutter 
head, chuck spindle, pattern spindle, sliding bed, and 
swinging frame, of a follower and adjusting mechanism 
for locating said follower at any desired point laterally 
on said bed, substantially as described. (4) In a 

ttern lathe, the combination, substantially as 
ereinbefore described, of the follower, the obliquely 
arranged pattern block spindle, the sliding bed, and 
the adjusting screw for varying the height and 
diameter of blocks to be turned, notwithstanding the 
presence and operation of the pattern block, as set 


forth. (5) The combination, in a pattern lathe, 
substantially as hereinbefore described, of a chuck 
spindle and a pattern spindle mounted on a swinging 
frame, and adjustin; i bstantially such 
as described, for advancing and retiring the pattern 
spindle relatively to the chuck spindle, whereby the 
height of a block to be turned may be varied notwith- 
standing the presence and operation of a pattern block 


as set forth. (6) Ina pattern lathe, the combination 
of the semi-spheriodical follower having a rounded 
front edge and a dome-shaped rear, the cutter head 
and its cutters, with their cutting edges occupying 
a cutting line corresponding with the section: 
outline of the follower, and suitable co-operating 
mechanism, substantially as described. 
236,661. Bep-PLaTE FoR Enaines, John H. Allen, 
Brooklyn, N.Y¥.—Filed October 9th, 1880. 
Claim.—An engine bed-plate of rectangular section 
throughout its whole length, having a straight top 
surface above the crosshead guide, extending at the 
same horizontal plane around the crank or crank 
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wheel, in ‘combination with an internal crosshead 
guide D, consisting of a regular cylinder, all con- 
structed and erranged substantially in the manner and 
for the purpose described. 
236,680. Harvester, Rudolph M. Hunter, Phila- 
delphia, Pa.—Filed November 20th, 1879. 
Claim.—(1) In a harvesting machine, a platform A, 
upon which the grain falls as it is cut, provided with 
an aperture in combination with a plate E, inclined 
upward from front to back, and a grain box H 
or its equivalent, substantially as and for the eae 
specified. (2) In a harvesting machine, a tiorm 


236.661 


| upon which the grain falls as it is cut, in combination 


with a trough secured to its disc g end, the 
loose shelled grain being collected and swept from the 
surface of the platform into the trough by the straw, 
&c., as it is discharged from said platform, substan- 
tially as and for the purpose specified. (3) In a 
harvesting machine, a platform A, upon which the 
grain falls as it is cut, provided with an aperture in 
combination with slotted plate C, —— a plate E 
and grain box H, substantially as and for the purpose 
specified. (4) In a harvesting hine, the bi 

tion of platform A, having an aperture in plate E, 


236.660) 


grain box H, and trough I, substantially as and for 

the purpose specified. (5) In a harvesting machine, a 

platform upon which the grain falls as it is cut, in 

combination with an inclined plate so arranged thereon 
and over an opening in same that the heads of grain 
shall fall upon said plate, substantially as and for the 

— specified. (6) In a harvesting machine plat- 

orm upon which the grain falls as it is cut, the com- 

bination of a plate C with a plate E, substantially as 
aud for the purpose specified. (7) In a harvesting 
machine, a platform upon which the grain falls as it is 
cut and from which it is swept by rakes or their 
equivalents, vided with a single rectangular 
aperture in the solid platform parallel to the cutter 
bar, and at such a distance from the same that the 
heads of the grain shall fall over the aperture when 
cut and the straw shall lie upon the solid platform 
before being swept off, substantially as and for the 
purpose described. 

236,699. Macurxr ror Makinc AsBestos PackiNc, 
Heinrich Bollinger, Lailand, Italy.—Filed August 
13th, 1880. 

Brief.—The drum D, which is slotted to allow the 
admission and removal of an endless band of asbestos, 
is geared into two equal gear wheels to provide for its 
complete revolution. The drum D is pted to carry 
aspool of wire or asbestos thread excentrically situated 
atone end. As drum D revolves the winding material 
is wound off from the spool upon the band, which is 


236.699 


given a progressive motion by the revolution of drums 
BB. Claim.—(1) The hollow drum D, carrying an 
excentric pin for holding the spool F, and made with 
a longitudinal slot, in combination with drums B B, 
for operation on an endless band A, around which the 
drum D revolves, and with mechanism for revolving 
the same, substantially as herein shown and de- 
scribed. (2) The drum D, carrying toothed wheel Z, 
spool F, guide Q, and provided with longi- 
tudinal slots for receiving endless band A, in com- 
bination with two equal gear-wheels engaging said 
wheel Z and serving to turn it continuously, sub- 
stantially as herein shown and described. 

236,723. SLEEVE-NUT AND THE METHOD OF MAKING 
SLEEVE-NUTS, George H. Sellers, Wilmington, Del., 
assignor to William Sellers and John Sellers, jun., 
Philadelphia, Pa.—Filed September 9th, 1878. 

Claim.—{1) The process, substantially as hereinbe- 


fore described, of making a wrought iron sleeve-nut 
by forging a tube in polygonal dies and upon a 
mandril of the desired shape, and then forging the 
ends in cylindrical dies upon a smaller man 2) 
A wrought iron sleeve-nut made by forging a tube 


236.723 


LLU 


polygonal dies and upon a mandril of the desired 

shape, and then om | the ends in cylindrical dies 

upon a smaller mandril, substantially as and for the 
purposes described. 

236,800. Apparatus FoR TELEPHONE Lines, 
T. Gilliland, Cincinnati, Ohio, assignor to American 
Bell Telephone Company, Boston, Mass.—Filed 
December 12th, 1878. 

Brief.—When the telephone is on its hook the line is 
closed through the bell and the telephone is cut out; 
but the telephone may be connected with the line on 
either side by removing it from the hook and moving 
the hook lever to one side or the other, as desired. 
Claim.—(1) The double gravity switch K, combined 
with the main electric line, the telephone line, and 
the signal apparatus, substantially as described, for 
the purpose specified. (2) The combination in a 
telephone line with the branches on opposite sides of 
an intermediate station, of a double switch, sub- 
stantially as described, operated by the weight of a 
telephone to disconnect either of said branches, as set 
forth. (3) The combination of the double switch K 
with the springs E E of the signal apparatus, sub- 
stantially as described, for the purpose specified. (4) 
The combination of the double switch K with the 
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ings E E and connecting bar G of the signal appa- 
ratus, substantially as described, for the purpose 
a (5) The double switch K, combined with 
the signal apparatus, the main electric line, and 
the telephone line, and adapted to be automatically 
disconnected from either circuit by weight of a tele- 
phone, substantially as described, for the purpose 
described. (6) An automatic switch comprising, in 
combination with line-contact pieces and a conductor 
for establishing a ground connection, as required, a 
shifting telephone support, as explained, for connect- 
ing as desi the line on either side of said contact 
pieces with the ground conductor, and being movable 
under the weight of the telephone to restore the line 
circuit, substantially as set forth. (7) The combina- 
tion of the switch having the arms, the aprings EE 
connecting with a local circuit, the plates Gl, both 
normally connected with the main circuit, and the 
spring or a bar connected with a telephone circuit, 
substantially as described, for the purpose specified. 


236,815. Extension Straw Stacker, William 
Holmes, Ashland, Ohio.—Filed Apri 7th, 1880. 
Claim.—(Q1) An extension straw stacker constructed 
substantially as herein shown and described, consist- 
ing of the stationary lower part A B, the detachable side 
boards C, the movable upper part E F, the standards G, 


the hangers J, the chains H, chain wheels K, and 

shaft L, and the endless belt carrier M, and its pulleys 

N P RT, as set forth. (2) In an extension straw 

stacker, the combination, with the stationary lower 

A B and the movable upper part E F, of the 
endless belt carrier M, the pulleys N P RT, and the 
shafts, substantially as herein shown and described, 
whereby the tension of the endless belt carrier will be 
unaffected by the extension and contraction of the 
stacker, as set forth. 

236,828. PLoven, Fgesippe D. Melangon and Jno. H. 
Ayrand, sen., Paincourtville, La.—Filed July 14th, 
1880. 

Claim.—The standard D, projecting cap- 
plate E and end-threaded arm I, in combination with 


the beam F, bolt G, screw K, and nuts H J, as and for 

the purpose specified. 

236,833. Execrric Lamp, Joseph V. Nichols, Brook- 
lyn, assignor to the United States Electric Lighting 
Company, New York, N. Y.—Filed October 18th, 1880. 

Brief.—Copper wires are used to support the carbon 
strips. These wires are sealed in a metallo-vitreous 
cement. Claim.—(1) The combination, in an electric 


a 


lamp, of a glass globe i ig an t con- 
ductor in a vacuum with conducting wires connected 
with said conductor, and metallo-vitreous cement 
interposed between the glass of the globe and the 


conducting wires and united to both by fusion, sub- 
stantially as described. (2) In an electric lamp, a 
glass globe inclosing the i d t or light-giving 
part in a vacuum, in bination with ducti 
wires of copper or other metal of high conductivity and 
metallo-vitreous cement interposed between the glass 
of the globe and the conducting wires and united to 
both by fusion, substantially as described. 


TELEGRAPHIC COMMUNICATION WITH SovTH 
AmERICA.—The Western and Brazilian Telegraph 
Company, Limited, notify the repair of their 
Rio Grande do Sul Montevideo section, and the 
re-establishment of direct cable communication 
between Europe, the Argentine Republic, and the 
West Coast of South America. 

SovutH KENSINGTON MusguM.—Visitors during 
the week ending Feb. 12th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 8934; mercantile marine, 
building materials, and other collections, 2797. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1247; 
mercantile marine, building materials, and other 
collections, 151. Total, 13,129. Average of corre- 
sponding week in former years, 13,147. Total 
from the opening of the Museum, 19,693,730. 

FIRE ENGINES AT THE MELBOURNE EXHIBITION. 
—A very original use has been made at the Mel- 
bourne Exhibition of the steam fire engine shown 
by Messrs. Shand and Mason. It seems that 
there is not sufficient pressure in the mains to 
work fountains and for other purposes and the 
fire engine is used daily to make up for the defi- 
ciency by pumping into the mains in the building. 
On the first occasion when the fire was lighted at 
a quarter-past six o'clock in the evening, the 
pos in the mains supplied from the Yan 

Yean was 30 Ib. to the square inch. A connection 
was formed from the engine, which stood near the 
lake in the western portion of the grounds, and 
when work was commenced the pressure was 
increased to 901b. per square inch. A hose was 
then affixed to a pipe which rises to the terrace 
of the dome, and the branch was carried to the 
summit of an iron ladder which leads into the 
dome, or a height of about 200ft. Within ten 
minutes the water in all the pipes was increased 
to nearly 100 1b. per square inch, and at the end 
of that time, after the augmented pressure had 
been distributed over a mile and a-half of pipes, 
a stream was elevated to a further height of 
or 6Oft., or equal to the altitude of the lantern. 
The experiment not only demonstrated the power 
of the engine, but also gave assurance of the 
strength of the pipes and of the speedy manner 
in which a sufficient pressure of water could be 
obtained in case of fire. 
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Erps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful —- of the 
fine properties of well-selected Cocoa, Mr. E 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many ney doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until a enough to 
resist every tendency to disease undreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ JAMEs Epps AND Co., 
Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use. 
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THE DE BAY PROPELLER. 

In our impression for Aug. 20th, 1880, we gave an aecount 
of the very successful results obtained with this pro- 
peller as fitted to the steamship Cora Maria, during a 
series of trials conducted in the presence of ourselves and 
a large number of experts at Cardiff last year. On the 
conclusion of these trials the ship left almost immediately 
for a voyage to Alexandria and the Danube, the results 
of which were summarised in a report by Mr. Hiscock, 
the engineer accompanying the ship on behalf of the 
De Bay Propeller Company, published by us in our num- 
ber for Dec. 17th, 1880. The consulting engineer to the com- 
pany, Mr. Folkard, M. Inst. C.E., who conducted the 
Cardiff trials, found defects in the construction of the 

ing for working the screws with which the Cora 
ffaria vas then fitted, and which we illustrated, —— 
from the haste with which it had been manufactured. 
To insure its completion in readiness for the trials on a 
stated day, the making of the upper and lower crank 
shafts had been intrusted to different firms, and no 
opportunity for testing the accuracy of the shafts was 
available until they were placed in the ship, and it was 
then found that they had not been accurately quartered. 
Under such conditions, ey ms feeling confident the 
earing would last through the first voyage, Mr. Folkard 
} moe | it desirable that its action should be carefully 
watched and reported upon. The defects referred to were 
augmented by the working of the ship, and gave rise to 
great delay and trouble during the voyage out and home, 


and the directors consequently determined on the prepara- | 


taken on board a very heavy cargo of coal—over 1700 
tons—she put to sea from Cardiff on Sunday, the 6th 
instant. ee commander, Captain eg reports that 
the weather was as heavy as eo | nown to him 
within his long experience, and, indeed, the gale of the 
succeeding days—the 7th and 8th—will long be remem- 
bered. Heavy seas washed the ship from stem to stern, 
doing considerable damage to her upper works, breaking 
the iron deck fittings and flooding the saloon and cabins. 
Through this severe test the De Bay , en drove 
the ship without accident, and she anchored in the Thames 
on the 9th inst., and immediately went into dock to 
discharge. Mr. Folkard then examined the propeller, with 
which over 10,000 miles had been run, and pronounced it 
intact, and in as good order as when first fitted at Cardiff. 
He also reported that the gearing we have above described 
had stood perfectly unaffected by the severe work to which 
it had been subjected during the stormy run of 600 miles 
from Cardiff to the Thames, Having thus been satisfied 
that the condition of the propeller and gearing was perfectly 
reliable, the ‘directors of the company invited a large 
number of gentlemen connected with the engineering 
rofession and shipping interests to be on board the Cora 
aria during several hours’ run on the Wednesday and 
Thursday of last week; and we were present at that on 
the first-named day. 
The action of the gearing was closely watched by an 
interested group of experts. From the moment of starting, 
and rnin. the run, under all conditions of suddenly 


reversing from full s ahead to full speed astern, and 
with the helm hard over when turning circles, the action 


tion of a simple form of gearing, to be ready by the time | of the toothed wheels was quite smooth and uniform. 


cargo for Cette, near Marseilles, and we hope to hear 
that her voyage fully confirms the opinion we have expressed 
as to the trustworthiness of her new A 

Of the propeller itself we have nothing fresh to report, 
save that its performance during voyages of between ten 
and twelve thousand miles, in exceptionally severe weather, 
has demonstrated the fallacy of the fear entertained as to 
its weakness. It has, indeed, proved itself to be all that 
its inventor, Mr. De Bay, has claimed for it, That gentle- 
man does not pretend that his present limited experience 
with it has enabled him to determine the best possible 
form and dimensions to be given, and we understand that 
Mr. Folkard, as consulting engineer to the company, has 
recommended an additional foot of diameter being given 
to propellers to be fitted to vessels of such abnormally 
coarse lines as those upon which the Cora Maria is built. 

We believe that it will not be long before the success of 
further voyages with the Cora Maria will remove the pre- 
judice existing in the minds of marine engineers with 
respect to toothed gearing. That prejudice is a relic of 
the days of wooden teeth, and the strength now insured by 
the use of steel, such as has been employed in the gearing 
we have described, renders the continuance of such a 
prejudice unjustifiable. : 

We English engineers are continually reproached by 
our brethren on the other side of the Atlantic with our 
intense conservatism. It is hoped that that failing will 
not stand in the way of other shipowners following the 
excellent example set them by Messrs. Capper and Alexan- 
der, the of Cora of the 
De Bay Propeller Company and their cons engineer, 
Mr. Folkard, have had to struggle against many diffi- 
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of the return of the Cora/Maria from her second voyage 
to Bremerhaven. A design was accordingly prepared, 
which was approved by Mr. Folkard, and on the vessel’s 
arrival in Cardiff the old gearing was at once removed 
and that now in use substituted. Our engraving repre- 
sents that gearing. 

At the end of the screw shaft tunnel was constructed a 
chamber with a measurement capacity of about 5 tons, in 
which was fitted the original gear, which nearly filled it. 
The same chamber has been utilised to hold the new gear, 
which is very much smaller. It consists of three mitre 
wheels cast in crucible steel by Messrs. Jessop, who now 
rank as perhaps the first founders of steel gearing in 
the world. On the solid shaft is keyed one wheel, on the 
hollow shaft of the other propeller is keyed the other 
wheel. These wheels are each 42in. in diameter on the 
outside Pens line, and they have each forty teeth 10in. 
long and 3°3in. pitch outside. Between the two is an 
intermediate mitre-wheel which has forty-one teeth—the 
extra tooth being a “hunting cog”—and is 41in. in diameter. 
The wheel on the solid shaft causes the intermediate wheel 
to revolve, and it in turn drives the wheel on the hollow 
shaft in the opposite direction. Only one-half the whole 
power of the engine is transmitted through the gearing, 
the rest rag, oo course absorbed by the propeller on the 
solid shaft. This is a circumstance which must not be lost 
sight of. The intermediate wheel is keyed on a short 
shaft which revolves in two bearings, the outer being 
wider than the inner, which is rather cramped for room. 
Indeed the whole of the gearing would have been im- 
proved had the wheels been made a foot larger in diameter, 
which they might have been with ease ; the desire to keep 
down weight, however, prevailed. The wheels were machine 
moulded and are perfect. It is of the utmost importance 
that in gear of this kind there shall be no shake or 
ricketiness—to use a most expressive word—so the whole 
of the gear in the Cora Maria is fixed on a very strong 
casting running fore and aft, and so bolted and secured to 
the ship that it forms part and parcel of herself. Not 
the slightest tremour was apparent in the framing when 
the gearing was transmitting 290-horse 


it; the engines indicating doubl in th 
¥. en g double as much in the way 
All being in readiness, and the Cora Maria having 
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Although running up to sixty-eight, and occasionally 
seventy, revolutions, the engines developing about 585-horse 
ag no jar or back-lash was perceptible ; there was 
ittle or no vibration, and in the saloon, right over the 
gearing, no noise was heard, save the humming proper to 
well-made gearing running sweetly, which in no way 
prevented conversation being carried on. On deck there 
was an almost total absence of vibration or noise, and 
what little was due, in great measure, to the circumstance 
that the ship was empty. Flying light, as she was, she 
was as sonorous as a drum, and under the most unfavour- 
able conditions for quietude ; but the motion of the ship 
was more that of a sailing ship than a screw steamer. 

Time did not admit of trials of speed being run at the 
measured mile in sufficiently deep water to compare the 
ship’s speed performance with that at Cardiff ; but on the 
previous day Mr. Folkard had assured himself that there 
was no falling-off in that respect, as, also, that in spite of 
the newness of the gearing—which has not yet worked 
itself as free as it may ultimately be expected to do—the 
revolutions attained under a given pressure of steam 
showed a slight advantage es in this respect over the 
abandoned form of gearing. We could detect no possible 
cause of failure as likely to arise under the contingencies 
of lengthened sea service, and we believe that the company 
may be congratulated on having overcome the difficulty 
which alone militated against the complete success of the 
vorege to the Danube. It is right that we should point 
out that, even should an accident disable the gearing, the 
vessel is by no means helpless. On several occasions the 
screw driven by it has been disconnected, and the vessel, 
when fully laden, driven at a speed of seven knots with 
only the screw attached to the main shaft, the other, fixed 
to the hollow shaft, having been allowed to revolve by the 
vessel’s way. 

Mr. Hiscock’s report of the voyage to which we have 
referred made mention of difficulty experienced in steering 


at the top of the screw aperture left vacant owing to the 
diminished diameter of the De Bay propeller, as compared 
with the old screw, filled up ; and we were assured that the 
promreg: aye now all that could be desired. In turning the 
circle the small diameter of the curve traced was very 


satisfactory. The Cora Maria has now left with a 


on the run to Alexandria. At that port he had the space | hi 


culties before the results we here lay before the public 
could be attained, and it is highly creditable to their 
energy and skill that, as these have arisen, they have been 
so successfully met and overcome. To Captain Cawley, 
also, as the pioneer captain on the trial of a new and 
much spoken-against invention, praise is due, and Mr. 
Hiscock’s design of the details of the gearing we have 
illustrated does him much credit. 

The following copy of Mr. Hiscock’s log will be found 
interesting :— 

Sunday, February 6th—Cora Maria left basin for 
London at 11.30 a.m., full-speed 11.45, left pilot at Laver- 
nock Point 12.0.; steam 70 lb., rev. 58. Some other 
steamers leaving before and at the same time with us are 
left far behind. The Greta, another of Capper’s vessels 
which left Penarth considerably before us, and which the 
mate tells me has raced and beaten the George Fisher, is 
being gradually overtaken, and at 5 p.m. is Our 
second engineer was appointed by Mr. Flannery as chief 
to the Greta yesterday, and the second engineer engaged to 
fill his place by Scott has failed to turn up. Mr. Scott, how- 
ever, decided to sail with only the third, and to take watch 
and watch with him, otherwise the ship would have been 
detained at least another day. 6. p.m.: Lundy Island 
abeam and Hartland Point at 6.30; 10 knots with the 
tide. The wind now begins to freshen from the S.W., the 
glass is falling, and the sky shows signs of a coming 
storm. As the night advances the wind rises, and the air 
is getting thick. If it should blow very hard before we 
reach the Longships it will make it hard work to get down 
and round the corner. 

Monday, February 7th. — Nasty thick and heavy 
weather, impossible to see any distance, and.from 3 a.m. 
proceed very slowly, just keeping her before the head wind 
and sea. Sighted the Longships just before daylight, 
almost abeam, engines turning slowly to keep steerage 
way, as we pitch into the seas which rush roaring and 

issing past us. Proceed in this way all the morning till 
Wolf Rock is shortly before noon, seen occasionally 
through the blinding spray and rain, then turning slowly 
round on the easterly course, come in for considerable share 
of heavy rolling and pitching. At 4 p.m. estimate to be 
off the Lizards, but keeping well out into channel so as to 
be clear of the land. At 6 p.m. weather clearing, but 
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wind blowing very hard ; proceed at full speed once more, 
with heavy seas rolling after us, and in this way the night 
wears on and the wind still increases and the glass still 
falls. Gearing is working very well, gradually getting 
smoother or softer in sound, and the governor is working 
well also. 

Tuesday, February 8th.—Blowing fearfully all the early 
morning, and seas tremendous, filling the main deck level 
with the bulwarks, bending stanchions, and pitching down 
into stokehole. Captain at one time contemplating turning 
herround and running before the sea. Continue on, however, 
at full speed well out in mid Channel far from all sight of 
land. Noon, estimate abeam of St. Catherine’s Point, and 
course is altered to bring us up nearer to land. This 
brings the sea on our port quarter, and increases the 
pitching and rolling, steering wildly and shipping seas 
down stokehole, breaking away stanchions, pouring tons 
of water into main deck, breaking wrought iron covering 
plates over winch pipes, gratings, &c., lifting the 
cover of after skylight and flooding us out of the 
cabin. 6 p.m: At last the welcome sight of lights 
along the coast, which turn out to be those of Brighton, 
then Beachy Head, abeam at 7.45. Royal Sovereign 
Lightship at 9.15, and wind and sea moderating consider- 
ably ; governor is taken out of gear. It has been a severe 
test for the new propeller blades and the new gearing; but 
everything has stood the test splendidly. Dungeness 
abeam at 12.15 midnight, and shortly after took pilot on 
ee in 20 minutes, 59 to 60 rev., steam 73 Ib. 
to 74 Ib. 

Wednesday, February 9th.—South Foreland abeam 3.30, 
North Foreland 5.30, blowing hard from the N.W.. strong 
head wind. Stopped about 15 minutes at Girdler Light- 
ship in answer to signals; took diagrams at 9a.m.; Nore 
Lightship abeam 10.20 a.m., strong tide and wind against 
us; arrived near Gravesend 1.0 p.m. 

Approximate Distances measured from Chart. 


Miles. 

Cardiff to Hartland Point... ... ... 65 
Thence to Longships 76 

4p.m., Monday ,, 32 
Noon, Tuesday i. Caithness Point 160 
7.45 p.m. Beachy Head... ... 66 
9.15 p.m. a Ryl. So. Lightship 10 
12.15 mid. Dungeness ... ... 24 
8.30a.m. Wed. ,, South Foreland 21 
5.30 a.m North Foreland 16 
10.20 a.m a Nore Lightship 31 
1.0 p.m a Gravesend 18 
Total ... 519 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspondents. 


HIGH-SPEED LOCOMOTIVES, 


Srr,—Several of your correspondents seem to forget the Great 
Northern Railway’s Leeds expresses which ran last summer between 
London and Leeds in three and three-quarter hours. There were 
two each way daily, and regularly consisted of twelve carriages and 
a Pullman car. They also carried third-class passengers, and did 
not charge a fare and a-half, as one correspondent seems to think 
would be necessary ; lastly, they often made the run under time. 
It will thus be seen that in the existing state of things on the Great 
Northern Railway, it is quite possible to do fifty miles an hour 
with fourteen carriages. The quickest train to and from Liverpool 
does not take five hours five minutes, it takes four hours fifty 
minutes. D. 

February 21st. 

Simm,—Your correspondent ‘Running Board” must have over- 
looked the fact that the London and North-Western Railway runs 
several trains between London and Manchester under five hours, 
one, the 10 a.m. from London, doing the distance in four hours 
forty minutes, including stops. What does ‘Running Board” 
think of the speed of the limited mail leaving Carlisle at 8.46, 
arriving at Preston 10.52, stopping for a few minutes at Carnforth, 
and this over a heavy line? I could name a great number of trains 
quite equal to the Great Western crack, with quite as old engines. 
One instance : on the Caledonian Railway all their engines, Nos. 76 
to 87, are quite as old, and they run at a high speed ; one train, the 
10 a.m. from London, they take from Carlisle to Beattock, forty 
miles in fifty minutes, and this for a considerable distance on a 
rising gradient. On the North-British line there is one train, viz., 
the 7.10 p.m. from Edinburgh runs to Cowlairs, a distance of 
forty-six miles, in sixty-two minutes, stopping at Polmont. I 
have no doubt but that there are many more examples to be found. 

114, West-street, Glasgow, February 21st. ERNEST SMITH. 


ANTHRACITE AS A HOUSE COAL. 


Sir.—I have read with interest your editorial article of the 
18th inst. upon this subject, and as you appear to wish to ventilate 
the question, perhaps you will not think I am presuming too much 
in asking space for a few remarks respecting it when I tell you I 
have burnt this coal for nearly thirty years in kitchen ranges and 
open fireplaces for dining-room, drawing-room, and bed-rooms. 

y kitchen fire has not been out for twelve and eighteen months 
atatime. The chimneys scarcely ever required sweeping, and 
when they were, there was no soot, only a little dust. 

In America this coal was for years the only fuel of the country, 
and now it is very largely used for domestic and every other 
purpose. 

It is broken up by machinery to the proper size for household 
purposes. Also in Kilkenny, in Ireland—where it is found in con- 
siderable quantities—carts stand in the market with broken coal 
for the same purpose ; but the Welsh anthracite proprietors appear 
only just to have realised this important feature for promoting the 
use of this sort of coal as a domestic fuel. The coal can be 
burnt in most fire-places with ordinary draught, but of course 
““smokeless coal” will not cure “smoky chimneys,” and where 
combustion is taking place, gases are liberated that require to be 
carried off and there is no help in this respect for a chimney with 
a persistent down draught instead of the reverse. 

At the late exhibition at the Alexandra Palace the best 
Carmarthenshire anthracite coal was used. Not the coals you 
mentioned, which are not anthracite at all, but what are known as 
the ‘‘ Welsh smokeless steam coal.” In Wales there are found 
three descriptions of coals, viz.: ‘‘ Bituminous,” ‘‘semi-bitumi- 
nous,” and ‘anthracite ;” of the former we need say nothing, as 
that is not under discussion. The “‘ semi-bituminous” is an inter- 
mediate coal between “‘ bituminous ” and “ anthracite ;” it is gene- 
rally nearly smokeless, and known, as before stated, as the ‘* Welsh 
smokeless steam coal.” It is not as hard as anthracite, and will 
not stand the weather or knocking about as well. 

** Anthracite” proper is perfectly smokeless, and cannot be made 
to smoke under any circumstances, and is bright, hard, and black in 
thefracture. Large quantities of the best description of anthraciteare 
found in Pembrokeshire containing from 93 to 94 per cent. of carbon, 


which I believe is the highest percentage known, But the most 


extensive anthracite measures are in Carmarthenshire and part of 
Glamorganshire, running up the Gwendrath Valley from Bury 
Port on to the Loughor Valley, and also up the Swansea and 
Annan Valley, some fifteen or twenty miles. Many of the veins 
in these districts are of the best description of anthracite coal. The 
harder and purer the anthracite the less it decrepitates from the 
action of the weather or moving about ; and I know of several large 

ieces that have been exposed to all weathers, summer and winter 
or the last twenty or twenty-five years, that are as large and hard 
now as when first brought to the surface. 

In the anthracite districts the small, or culm, as it is locally 
called, is used for domestic purposes, as you say, mixed with clay, by 
the rich as well as the poor. The kitchen fires are generally made 
up very artistically and look very pretty ; but I have always seen 
it used in a wet state, and not dried as you state, unless made into 
the  Y of a special fuel with other ingredients. The quantity 
of small that would be made from coal properly broken beforehand 
would be very trifling, and could be easily 8 | for making a slow 
fire to be kept in for some time without attention. 

My opinion is that the difficulty in getting this coal used in 
London for domestic purposes lies more in overcoming the preju- 
dice against it and the description of fire it makes than in the 
difficulty of burning it. Londoners must have a large blazing fire, 
and one that they can poke and stir about, which this will not 
stand. To burn this coal properly and economically it should be 
left after once made up for some hours, merely cleaning the 
bottom occasionally of any dust, and it will burn away to nothing. 
It will soon be found by practice that it does not require to be a 
large fire or none at all, but it can be regulated if properly 
managed. 

In regard to the damage to the furniture, I did not find mine 
injured in any of my rooms, and the only way I can account for 
the damage you speak of is that the chimney did not carry off the 
gases as alluded to before. A “‘ blower” is recommended for first 
lighting a fire, but should be used very little, as it quickly exhausts 
the strength of the coal; but Ido not altogether see that its recom- 
mendation condemns the fuel, as a “‘blower” is in very general 
use in the Miidland Counties—say, Staffordshire, Lancashire, and 
Derbyshire—and is no novelty. 

I have to apologise for the length of this letter, but hope you 
will give it space, as just now the subject has a public interest. 

Rugeley, Staffordshire, February 22nd. W. Fo vey. 


CHAIN TOWING ON THE ELBE. 


Srr,—In the leading financial paper of 19th inst. we are told 
that ‘‘from a report on the navigation of the Elbe, chain naviga- 
tion is progressing favourably, extending from Hamburg to Aussiz 
(Bohemian frontier) ; chain navigation has made the Elbe navigable 
for large ships even up to 14,000 cwt. capacity,” &c. I write, Sir, 
toask if any of your numerous, well-informed readers will take 
the trouble to make plain to the general public what are the pecu- 
liarities of this chain navigation referred to in the Economist's 
résumé of news from Germany, so that if it is a system that ought 
to be introduced into Great Britain we may speedily be getti 
better acquainted with it. Perhaps your correspondents will te 
us the characteristics of the Elbe as to its windings, width, and 
whether stopped in its course by those frequent obstructions— 
weirs, 

As you will see, from the locality I date at, that we are hugging 
with a close embrace the pet scheme of not a few enthusiasts in 
years gone by, to render our dirty Irwell a navigable river from 
Runcorn to an adjoining borough—Salford. One of our “‘ safe” 
and “‘respectable” newspapers says the proposed scheme will be 
too expensive, so on the motto of nil desperandum we naturally 
turn to another plan—or any other—which opens itself. About 
the middle of last month the Manchester Guardian in a 
leading article favoured us with a few statistics, compiled 
from official sources, as to what France is doing in the 
matter of her inland transport, and certainly the facts stated 
were of so startling import that in my opinion should 
force any Chamber of Commerce in the United Kingdom to 
take up the question too long deferred by us as Englishmen. I 
mean a grand, comprehensive, national system of water-ways corre- 
sponding in its earnestness—and necessity—with our French neigh- 
bours. When weare told that upwards of £60,000,000 has and will be 
expended during the next few years, voted by their legislative body 
for purposes of widening and deepening streams, rivers and canals, 
so that the average cost per ton per kilometre—1064 yards—is but 
4 of a penny for merchandise, &c., does it not strike our railway 
promoters of many roundabout rival lines that it would have been 
money infinitely wiser expended by them if they had but gone in 
for improved water-ways, so that food, raw products and merchan- 
dise could be brought to our busy centres of inland industry, not 
burdened with their present railway charges, exactions and mono- 
polies? I venture to assert, Sir, there is not an inland town in 
either Lancashire or Yorkshire that is not inwardly groaning at its 
railway freightage charges, and the most flourishing place at this 
moment is Barrow on the seaboard. It is certainly patent that the 
railway interest of this country is nearly omnipotent ; but if to 
become so it has and is devouring what small profits are yet 
lingering to any industry, collieries, &c., surely there is yet left to 
us in England a spark of that courage and undaunted enterprise 
which should and can pilot us through this national water trans- 
port of the future. Every item in the calculation of any product 
or manufacture has, I believe, been taken into account and cut 
down to lowest limits excepting the hydra-headed monster—railway 
transport freight charges. Every manufacturer and trader in 
England—especially if inland—should support with all their means 
improved water-ways as the only saf and shield to resuscitate 
our profitless business in England. H. HARGREAVE. 

Chorlton-on-Medlock, Manchester, February 22nd. 


AGRICULTURAL ENGINES AT THE MELBOURNE EXHIBITION. 


S1r,—We think the following statements will remove the doubts 
which are expressed in your paper of 18th February as to the 
award of the jurors to our engines at the Melbourne Exhibition :— 

We diepad by the Sorata for the Exhibition one 8-horse power 
portable engine, one vertical engine, and one thrashing machine. 

The Sorata went ashore near Adelaide on September 3rd. 

The Orient Company, for whom she was sailing, could tell 
nothing about the salvage until the 28th October, and even then 
they could not tell whether our goods were saved or not. 

On the 6th November, reaching us December 8th, our represen- 
tative at Melbourne wrote us that our engines by the Sorata had 
been saved and sent forward to Melbourne ; that the vertical was 
in the Exhibition, and that the 8-horse power portable was being 
refitted and renovated. 

On the 30th November—reaching us January 10th—he wrote us 
that the portable was also in the exhibition and our stand complete. 

On the 1st February our representative telegraphed us that the 
8-horse power portable engine was awarded a first prize. 

On the 3rd February he telegraphed us that the vertical engine 
was awarded a first prize. 

The Melbourne Leader of October 23rd stated what was known 
there on that date, where it was supposed that none of the heavy 
aes oe ex Sorata could be saved, and in England nothing was 

own to the contrary. 

But these statements did not reach England until December 7th, 
and have clearly nothing to do with the Zimes telegram of 
November 2nd. 


[Copy of ‘‘ The Times” Telegram, November 2nd, 1880.] 
Melbourne International Exhibition.—The following is the 
official report of the first list of awards made by the Commissioners 
in the various classes at Melbourne :—Agricultural implements : 
Crowley and Co., Sheffield and Manchester, gold medal. Air-com- 
pressing engines: W. Turner and Co., Salford, silver medal. Art 
pottery : Howell, James, and Co., London, gold medal. Bicycles : 


Sparrow, London, silver medal. Billiard tables: Turner and 
Price, London, gold medal. Cabinet work: Gillow and Co., 
London, gold and silver medals. Carriages: Morgan and Co., 
London, two gold medals. Carpets : Lapworth Brothers, London 
gold medal. Chandeliers: Earl and Philp, London, gold and 
silver medals. Electro-plate: Yates and Sons, Birmingham. 
Engines (Agricultural) : Ransomes, Sims, and Head Ipswich, gold 
medal. Smoke-consuming appliances: W. Addis, London, silver 
medal. Pianos: Brinsmead, London, gold medal. 

This telegram was contradicted in the same paper a few days 
after it omen. We have no knowledge as to its origin, or how 
it reached the Times, and if you can discover this you will render 
the public a service. 

The thrashing machine by the Sorato being too much injured 
to be restored was left in the hands of the underwriter’s agents. 

The thrashing machine we have in the exhibition was purchased 
from the stock of Messrs. T. Robinson and Co., of Melbourne, to 
whom we had supplied it in the ordinary course of business. 

Ipswich, February 23rd. RANSOMES, HEAD, AND JEFFERIES, 


THE USE OF SAFETY VALVES. 

Sir,—Do you think that a safety valve to a 
usage, practice, and judgment in relation to it—was ever intend 
to carry off the steam generated in a boiler under sharp firing, 
ry en valve and other means of escape being screwed down on 
the boiler ? INQUIRER, 

February 23rd. 

[The question raised by our correspondent is so important that 
we publish it.. Our own opinion is that the safety valves on a 
boiler ought to be able to keep pressure down to safe limits under 
all conditions of firing ; but we fear that this rule is very seldom 
observed. The eliciting of a number of opini on this subject 
from practical boiler-makers and engineers can hardly fail to do 
good.—Ep, E. 


TENDER. 


CORPORATION OF LEICESTER.—FLOOD WORKS. 


TENDERS for canal works, comprising the construction of canal 
locks, weir sluices, and the deepening, widening, and straightening 


of the Leicester navigat . Griffiths, engineer. ‘ s 
s. 

James Neave and Sons 12,904 18 0 
Cook and Burnett 12,262 0 0 
S. Pearson and Son .. 11,566 0 0 
R. Moffatt and Son .. .. 11,090 11 2 
Beuton and Woodiwiss .. 10,852 0 0 
Holme and King 10,797 0 0 
Scott and Edwards 10,568 16 3 
B. Cook and Co. 10,433 0 0 
8. W. Pilling 10,300 0 0 
Foster and Barry... 9,795 12 0 
Ch. Deacon and Co. .. 9,548 0 0 
J. M. Smith as 9,500 0 0 
Whittaker Bros.—accepted 9,234 7 5 
8,120 13 2 
Engineer's estimate .. 10,500 0 0 


Rapip TorPepo Boat Buitpinc.—In the middle of December 
last Messrs. Yarrow and Co, received an order from the Greek 
Government for the construction of six of their 100ft. torpedo 
boats of the Batoum type, and on Wednesday last the first of these 
was successfully tried and handed over, it having been built in the 
remarkably short time of only a few days over two months. 


Messrs. TANGYE BROTHERS’ CATALOGUE.—The great variety of 
the machinery and tools made by Messrs. Tangye Brothers is now 
so generally known, that it is scarcely necessary to say that a 
catalogue of their productions is no small book. new edition of 
this has just been published, containing 380 pages of well executed 
engravings and generally clear descriptions. For convenience of 
distribution the catalogue is published in eleven sections denoted 
by the letters A to K, each section containing a distinct class of 
machinery, and each section may be had separately, or in one 
volume with a complete index like that before us. Section A con- 
tains hand and steam lifting machinery; section B, hydraulic 
machinery, such as jacks, hoists, cranes, lifts, shears, ——— 
machines, forging a testing machines ; section C, hydraulic an 
screw presses ; section D, steam engines and boilers ; section E, 
‘* special ” steam pumps and compound pumping engines ; section 
F, pumps and pumping machinery ; section G, engineering and 
other tools, and wood-working machinery ; section H, engineers’ 
and railway requisites, brick making and mining machinery ; 
section I, steam boilers and fittings; section J, agricultural and 
colonial machinery ; and section K, specialities for gasworks, In 
sections H and J there are machines which Messrs. Tangye, we 
need hardly say, do not make, but which, having made a good 
selection, they supply for the conveni oO s purchasing 
other machinery. In sections D, F, and G we notice several new 
and well-designed engines, machines, and tools, but we must not 
commence o tdiscuss these or we shall require much more room 
than is at our disposal. The catalogue throughout is carefully 
prepared and is well printed, and evidently at great cost. Itis a 
pity, therefore, that for the want of a little lettering on the back, 
the catalogue will in many offices and libraries be found with 
difficulty om wanted. A large number have been printed, the 
printed matter of this edition weighing 54 tons. Owing, probably, 
to the frequency with which Messrs. Tangye bring out new 
machinery, they state that their business has steadily increased 
during the past four or five years. 


Fossick’s ‘‘Firty Years’ History OF THE IRON TRADE.”— 
We have received a copy of the new edition of this chart, which 
contains, in a handy form, much that is of great interest to the iron 
trade generally, as it shows for the past fifty years the — 
fluctuations continually taking place in prices of rails. Welsh " 
Staffordshire bars, and Scotch pig iron ; also the almost continuous 
increase in the yearly production and export of iron and steel from 
the United Kingdom, with thestocks of Scotclrpigiron heldatthe end 
ofeach year. From the data given it appears that the production of 
iron in the United Kingdom increased from 675,417 tons in 1830, to 
7,200,000 tons in 1880, the est production previous to last year 
having been in 1872, when it amounted to 6,741,929 tons. The 
exports of iron and steel in 1830 amounted to 117,135 tons, and 
increased each year, almost without break, excepting during the 
Crimean war, in 1854-6, and the American Civil war in 1861-5, 
until 1872, when they reached 3,382,762 tons; from this oy 
decreased until they reached 2,224,470 tons in 1876, at about whic! 
level they continued until 1879, when they reached 2,879,884 tons ; 
last year the quantity was no less than 3,787,271 tons. The price 
of steel rails, which in 1864 was £17 10s. per ton, fell gradually, 
until in 1870 it averaged for the first half-year £10 per ton; in 
1872, and again in 1873, the price once more reached £17 10s. per 
ton, and by the autumn of 1879 it had fallen to £4 18s. per ton— 
about the same price as iron rails—but last spring it had risen to 
£10, and before the autumn it had fallen to £6 per ton. The 
lowest price touched by Scotch pig iron appears to have been 32s. 
per ton in 1843; however, in about twelve months it reached 63s., 
and in 1845 it was nearly £5 10s. per ton. In 1880 it further rose 
to 73s. 6d., from which point it soon fell, and during the last six 
months has remained steady, with fluctuations of not more than 
4s. <A better idea of the fluctuations in the iron trade can be 
obtained in a few minutes from this chart than reference to books 
and reports would give inas many days; and it may be thought 
easy to see why in this trade enormous sums are by boldness and 
good judgment, combined with good fortune, occasionally realised 
in a very brief period. The chart, which is very handsomely got 
up in gold and colours, is published by Messrs, E. and F, N. Spon. 
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RAILWAY MATTERS. 


Tue Furness Railway Company has determined to commence | 
the erection of the new general passenger station at Barrow, and 
also to proceed with the construction of the Park Loop Line, about 
four miles in length, by which the town will be placed on the 
main line of the Furness Railway. 

Tue arbitrators to whom some of the matters in dispute between 
the St. Gothard sy | and the contractors for the tunnel have 
been referred, have decided that the cost of reconstructing that 

fart of the tunnel which has so frequently fallen in and delayed 
its completion must be borne by the company. 

A CORRESPONDENT of the Times writes that attention has lately 
been called to the abrupt cessation of the Candahar railway works. 
They were stopped without a day’s notice, and 7000 workmen were 
sadaeuly dismissed to their homes, thereby causing a panic along 
the line. Luckily no ill effects followed. Had the Marris not 
been effectually cowed the results might have been serious. 

A NEW line has been completed in Norway between Hamar and 
Eidswold, a distance of 58 kilometres. The line completes the 
direct communication between Christiania and Trondhjem, and 
thus forms part of a line 560 kilometres in length. The gauge of 
the new line is 1‘067 metres, the whole of the older part being of 
1'435 gauge. The cost of the new line has been seven and a-half 
millions of francs. 

Tuer Melbourne Argus, in commenting on the near approach to 
each other of the termini of the railway systems of New South 
Wales and Victoria, regrets that, with the last rail separating the 
two cities of Melbourne and Sydney nearly laid, no arrangement 
has been come to as to which colony shall be the builder of a bridge 
over the Murray, the width of which will very shortly be the only 
break in the whole 600 miles dividing the capitals of the two 
colonies. 

THE half-yearly report of the Great Northern Railway, adopted 
at the meeting on Friday last, states that in the locomotive depart- 
ment the accounts showed an increase of £11,840, chiefly due to 
the increased mileage of 699,890 miles and the opening of new 
lines. The cost per train mile had been 9°49d., against 10°06d. in 
1879, which was equal to a gain of £17,480. The average age of 
engines over the whole stock was seven years, and carriages eight 
and a-half years, and of wagons eight and a-quarter years. They 
had fitted 90°15 per cent. of the passenger engines with continuous 
brakes, 88°21 per cent. of tenders, and 85°77 per cent. of carriages. 


Very considerable additions have been made to the rolling stock 
of the London and North-Western Railway during the last six 
months. From an official tabular statement it appears that the 
company now owns not less than 2182 locomotives and 1587 tenders, 
1608 first-class and composite carriages, 253 second-class and 1334 
third-class carriages, 28 travelling post-offices and tenders, 554 
horse-boxes, 608 carriage trucks, and 645 guard, brake, and parcel 
vans. In addition, it owns over 45,500 merchandise and mineral 
wagons, including 962 it has added during the year. It is proposed 
to make a larger addition during the half-year now entered upon. 

THE new Scarborough and Whitby Railway Company have 
invited a public subscription of £145,000 on 5 per cent. preference 
shares, with participation in surplus profits. The land has 
already been purchased and paid for, and the earthworks and 
bridges constructed, and the whole — is expected to be ready 
for traffic in a year’s time. The line will form a very important 
link in the chain of irate running along our coasts. It will 
complete a new and improved connection between Middlesbrough, 
Whitby, Scarborough, and Hull. It deserves support on its 
merits, and also because, from the facilities afforded for concen- 
trating troops at any place, such lines are of national importance, 

WE understand that Messrs. Ward, Ross, and Liddelow, railway 
contractors, of Glasgow and Workington, have arranged with the 
Furness Railway Company for the construction of their Park Loop 
Line, near Barrow-in-Furness, which will be commenced imme- 
diately. The same firm is carrying out the lines on the west 
coast for the Cleator and Workington Railway Company. The 
main line from Cleator to Workington has been open = | twelve 
months, and is developing a very large traffic from the iron ore 
mines to the furnaces on the coast. The Rourah branch, the 
works are of a heavy description ; two cuttings near the summit 
about half a mile long each, and entirely through the sandstone 
rock at nearly 50ft. deep, are nearly completed, and the line is 
expected to be open for traffic in the course of the summer. 


Major MARrINDIN, Board of Trade inspector, opened an inquiry 
at Annan, on Monday afternoon, into the Solway-viaduct disaster. 
Mr. Brown, resident engineer for the Solway Junction Railway, 
said that in the winter of 1875 over thirty piles were cracked b 
the frost, but these were still standing. On the 29th of last etn | 
the bridge was damaged by floes of ice, which dashed against the 
piers with a noise that could be heard a mile off. Three “‘ rakers” 
were broken on that day, and a passenger train due at the time was 
stopped for two hours. Eventually that train and three others 
were allowed to proceed slowly across the bridge. Next day the 
destruction of the piers continued, and by the 2nd February 340 
pillars had been broken. Evidence was given as to the exceptional 
quantity of ice that had been floating in the Solway this year, and 
the inquiry was adjourned. 


Our agricultural contemporary, the Mark Lane Express, has 
been very energetically placing before its readers a lot of informa- 
tion concerning agricultural produce on railways. After a thorough 
examination of the law of the question, it has now begun to deal 
with the rates for carriage charged by particular companies, the 
South-Western being the first selected, and by which it says :— 
“*Tiamense sums have been illegally extracted from the public,” 
and those who have paid in excess of the maximum rate are in- 
formed that they can recover the overcharges for six years past. 
After examining the Acts of the company, our contemporary comes 
to the conclusion that it is only authorised to charge 5d. per ton 
sd mile for milk, and that it often charges in excess of this rate 

rom 700 a cent. downward. In regard to the charges for the 
carriage of manure, the overcharge on short distances is from 200 
to 400 aor cent., and the least a is for a distance of just 
over fifty miles, when the company charges just half as much 
again as it is entitled to. 

IN referenee to the relative value of steel rails and iron rails, 
the following remarks of the chairman at the shareholdcrs’ meet- 
ing of the North-Western Railway on Saturday are worth 
reproducing :—‘‘ They had nearly completed the whole of the 
work of relaying the road with steel rails both on the main line 
and branches, and they were deriving very great benefit this half- 
year from the = which the introduction of the steel rail had 
produced. Going back to 1874, he found that the cost of relayin 
the line was £454,000 for materials alone, while in 1880 the tota 
cost of relaying the line had been only £176,000. No doubt a very 
considerable portion of this difference was owing to the change in 
the cost of the rails. Formerly the cost was much larger, but the 
average cost in the past half-year was £4 18s, 6d. per ton, When, 
however, they came to compare the number of miles relaid, he 
found that about 1875 and so forward they laid from 211 to 220 
miles each year, whereas last year they had only needed to relay 
150 miles. The question was, how long would that continue? He 
believed he told them once before that this year and last year were 
somewhere about an average of the future, but they did not feel 
very clear on that point, and they required a little more experi- 
ence on the matter. He once told them that they put down some 
rails which weighed 84 1b. to the yard, and they took them up at 
the end of sixteen years, when they weighed 59 Ib., but. since then 
the had taken up some which weighed only 51lb. They never 

any iron rails which wore away to a lower point than 741b., 
8o that, although the steel rails were lasting | er, they were 
Wearing a certain quantity away each year; and they had there- 
fore considered it prudent not to bring into division in the revenue 


the profit they made on the old rails a year ago.” 


NOTES AND MEMORANDA, 
Ar Winnipeg the thermometer recently registered 15 deg. to 
deg. below zero, the Colonies and India says, for seven consecu- 
tive days. ‘ 
AN avalanche, another to be added to the many of 1880-1, fell 


on the 20th on Villaron, in Savoy, crushing several houses and killing 
many cattle, but the inhabitants escaped. 


Ar Adelaide it is stated that, on Christmas Day, the thermometer 
stood at 110deg. in the shade and 160 deg. in the sun. ‘T'wenty- 
four hours afterwards it dropped to 50deg. On December 29th 
the thermometer stood at a still higher figure, and there was a fall 
of more than 60deg. before the following night. 


SoME excavations commenced at the distance of about a kilo- 
metre from the walls of Pompeii, with a view to ascertaining the 
nature of the surroundings of the city, have led to the discovery, 
within an area of but a few square metres, of thirty skeletons, ten 
of which were huddled together in one room of a small suburban 
villa, and among and upon the bones were found bracelets, neck- 
laces, earrings, and other objects of the kind. 

THE village of Brevieres, in Savoy, has been completely de- 
stroyed by two avalanches. The first occurred on the 13th inst., 
when twenty-two persons were buried with the houses in the 
snow. Eleven were saved, four were found dead, and five have 
not yet been recovered. There was no hope of recovering them alive. 
The second avalanche has destroyed what remained of the village. 
Thirty-six persons were buried beneath 45ft. to 60ft. of snow, 
covering 10,000 square yards. Of these twenty-seven have been 
rescued living, and six dead. Three have not yet been recovered. 
The losses are estimated at 250,000f. 


Ir is well known that ordinary letter paper if rubbed acquires 
electric properties. _M. Wideman, has, however, says the Electri- 
cian, found that if one takes Swedish filter paper, or this paper 
laid between pieces of letter paper, and subjects it to the followin: 
treatment, it displays strong electric properties, and sparks severa. 
centimetres in length can be obtained. The paper sheulibe plunged 
into a mixture of nitric acid and sulphuric acid of equal volume. 
The < thus pyroxilised is then washed in plenty of water and 
dried. Then rub quickly, having stretched it on a waxed cloth, in 
order to give it electric properties. Nearly every experiment with 
static electricity can be accomplished with the paper. 


In the early future india-rubber ought not to be an expensive 
article. According to information concerning the plant which pro- 
duces Ceara-rubber, contained in the report on india-rubber by Dr. 
H. Trimen, of Ceylon, the plant is very hardy, and will grow in a 
dry, rough soil, and a moderately dry, hot atmosphere, while the 
Para and West India rubber plants require a rich alluvial soil, and 
a constantly hot-moist atmosphere. Ceara-rubber plants have 
been found to succeed in Ceylon, Calcutta, and Madras, but the 
climate of Singapore is too wet for them. It is suggested, says the 
Journal of the Society of Arts, that plantations should be formed 
on exhausted coffee land. The tree grows to about 30ft. or more 
in height, and forms a dense rounded crown. It attains a 
diameter of 4in. or 5in. in about two years, when it may be tapped. 


M. Henri MATHIEW, in his recent address to the Paris Soci¢té 
des Ingenieurs Civils, referred to the works of deceased eminent 
members, and mentioned that M. Mare Sequin as the engineer of 
the first wire rope —— bridge which was constructed in 1820 
at Tournon, on the Rhone, and said that four hundred bridges on 
the same principle are now existing. M. Sequin, he also said, was 
the inventor of the tubular boiler, which he used on a steamboat 
onthe Rhone, and afterwards applied to locomotives in about the year 
1827. The brothers Sequin were the concessionaires for the St. 
Etienne and Lyons Railway, among others, and M. Mathiew 
referred to them as the founders of the French civil engineering 
profession. Benoit Fourneyron, the inventor of the Fourneyron 
turbine, is credited with playing a very important part among the 
great in the profession. 


ATa ting of the Ch 1 Society on the 20th ult. a paper 
was read on a ‘‘ New Theory of the Conversion of Bar Iron into 
Steel by the Cementation Process,” by Mr. R. Sydney Marsden, 
D.Sc. The author first referred to a former paper of his in the 
‘* Proceedings ” of the Royal Society of Edinburgh, Vol. X., p. 712, 
in which he had shown that when amorphous carbon in an im- 
palpable gee is kept in contact with porcelain at a temperature 
considerably above redness, but not sufficient for the latter to 
become fused, the carbon will, if left for a number of hours, 
diffuse into the porcelain and ultimately permeate it throughout. He 
considers the conversion of bar iron into steel by the cementation 
process as analogous to this—that is to say, the result of diffusion 
of carbon in an impalpable powder into the bars of iron whilst they 
are in an expanded and softened state. Silicon also appears to 
be present in the amorphous condition, and to diffuse through iron 
in a similar manner. 


A NEW material named “‘tripolith” is being made by Messrs, 
Schenk Brothers, of Zurich. For some years the Prussian Ministry 
has encouraged the production of a t or plaster, which will 
be stronger than plaster of Paris, but of a better colour than 
Portland cement, a material to take a place between these for 
plastering and all kinds of ornamental . The material 
made by Messrs. Schenk is said to be of a slightly warmer tone 
than the gypsum plaster, while it is also said to set more rapidly, 
be of less weight in the cast (though it should be mentioned that it 
is admittedly heavier before mixed with water, cast, and dried), 
and of about 100 per cent. greater strength. It will stand washing 
with soap and lye, and becomes very hard with age, especially 
when coated with oil paint. Asa material for the plaster fronts 
of houses, for which purpose plaster is so largely used in many 
German towns, it would seem to present the most desirable quality 
of being unaffected by exposure to the weather. It is used, as 
recommended by the inventors, either with an equal quantity of fine 
sand, or, one of tripolith, one lime, and one fine sand ; or one of 
tripolith to two of coarse washed river sand ; or one tripolith to 
one lime. For water and fire-proof coatings, the first and third of 
these mixtures are especially recommended. 


In writing to a daily contemporary on the very high tide or rather 
high water in the Thames on the 18th ult., Sir Joseph Bazalgette, 
in reply to a communication by Mr. Manning, engineer to the East 
and West India Dock Company, states that immediately after the 
occurrence of the high tide of the 18th ult., he had observations of 
its level recorded in fifteen different parts of the river, by reliable 
and responsible officers and surveyors of the Board, well accustomed 
to taking such observations, with the following results :—Height 
above Trinity high-water mark : Woolwich, 4ft. O}in.; Greenwich, 
4ft. 8}in.; Lower Shadwell, 5ft.; Charing-cross, Pier, 4ft. 114in.; 
Westminster Bridge Stairs, 4ft. 9in.; Freeman’s Wharf, Millbank- 
street, 4ft. 94in.; Sunderland Cement Wharf, 4ft. 94in.; Draw 
Dock, Lambeth Bridge, 4ft. 83in.; Pumping Station, Effra Creek, 
4ft. 9in.; Western Pumping Station, Grosvenor-road, 4ft. 9in.; 
Battersea Church, 4ft. 10in.; Falcon Creek, 5ft.; ‘‘Crab Tree,” 
Hammersmith, 4ft. 5in.; Hammersmith Creek, 4ft. 6in.; Chiswick 
Mall, 4ft. 6in. Mr. Manning’s observations iliustrate the well- 
known fact that the high water of any tide is, as a rule, not of an 
uniform level in all parts of the river > and that there are disturbing 
causes which even reverse the relative altitudes of high-water in 
different parts of the river, being at one time, as he shows, 2}in. 
higher, and at another 1}in. lower, at the East India Dock than at 
Limehouse. But on the 18th of January last the wind was blowing 
from the east and east-north-east witha maximum pressure of 51°5 Ib. 

r square foot, and with a horizontal movement of 860 miles per 
ogy Under those conditions the entrance to the West India 
Docks was protected by the land, while on the lee shores the obser- 
vations generally record greater altitudes. It must be presumed 
that either this 860 miles per day is insufficient or the pressure 
51°5 is much too high, unless 860 miles is to be taken as the total 
movement in a very gusty day. 


MISCELLANEA. 
THE Royal Exchange, it is expected, will be shortly roofed in 
with glass. 
A company has been registered to manufacture the Fitzgerald 
dynamo-electric machines and lamps. 


APPLICATIONS for space, and other demands of those who intend 
exhibiting at the International Exhibition of Electricité, must be 
made before the 31st March to M. Georges Berger, Paris. 

THERE are now in the City of London 467 hydrants for street 
cleansing purposes erected at a cost of £6738, and it has been 
resolved to cleanse certain asphalted streets by means of these 
hydrants, 

Sir JOSEPH BAZALGETTE has been instructed by the Metropolitan 
Board of Works to proceed with all possible dispatch in the pre- 
parations in plans of works necessary to protect the Lambeth district 
from overfiow of the river. 

THE question of uniting the waters of Lake Superior and the Red 
River by means of a canal has been discussed in the Chamber of 
Commerce of Duluth, and a resolution passed recommending an 
appropriation of public money for the purpose of a complete 
survey. 

THE Army and Navy Gazette states that Rear-Admiral Edward 
Howard has been selected for the post of vice-president of the new 
Ordnance Committee about to be formed, and Captain Morgan 
Singer and Captain Cyprian Bridge will be the other naval 
members, 

THE calendar published by the Sanitary Institute of Great 
Britain, the offices of which are at 9, Conduit-street, Regent- 
street, W., contains amongst other things a syllabus of subjects 
for the voluntary examination of local surveyors and inspectors of 

i The questions presented in the 1880 examinations are 
also given. 

Tux second Building Exhibition of Architecture, Construction, 
Engineering, Decoration, and Furniture, is to be held in the Agri- 
cultural Hall, Islington, in April, from the 4th to the 16th. 
Applications for space to be sent to the secretary and manager, 
Mr. John Black, 161, Strand, London, W.C. Articles for exhibi- 
tion will be received at the hall on April Ist and 2nd. 


A RETURN by the treasurer of Liverpool shows the enormous 
growth of the assessable value of all property in that city. During 
the past twenty years it has developed from £2,035,744 in 1860 to 
£2,692,147 in 1870, and £3,296,342 in 1880. The revenue of the 
corporation from all sources increased from £461,163 twenty years 
ago to £582,588 ten years since, and £725,668 last year. 

As evidence of returning trade prosperity in Switzerland, it is 
mentioned that the watch trade has lately become so active that 
manufacturers are raising their prices for watches in the rough by 
80 per cent., and for finished watches 30 per cent. This movement 
has probably been hastened by the burning down at Beaucourt, in 
the French Jura, of one of the largest watchworks factories in 
Europe, whereby Swiss manufacturers have greatly benefitted. 

THE river Bradford recently broke through the roof of a disused 
mine at Alport, in Derbyshire, and nearly all its water there dis- 
appeared. The labours of a number of miners have been successful 
in filling up the large chasm. The stream, however, still flows 
through the mass of rock and timber thrown into the opening, and 
finds its way to the Derwent underground. It is impossible to 
divert the stream by reason of the conformation of the ground. 

AN important discovery of plumbago has, it is said, been made 
in New Zealand. A party prospecting on Government land in 
Canterbury, for coal, discovered a seam below the anthracite. The 
seam, which was 2in. at the outcrop, has increased, according to 
the Colonies and India, in thickness to nearly 4ft. The mine is 
only five miles from a railway station, and a metalled road to the 
workings is being formed. The analysis given by the assayershows 
89°5 per cent. of graphite. 

A contract has just been agreed upon, says the New York 
Herald, between the authorities of Florida and J. C. Coryel, of 
Jacksonville, and A. B. Linderman, representing capitalists of 
Philadelphia and the Pacific coast, to drain Lake Okeechobee, in 
South Florida. If the scheme is carried out 12,000,000 acres of 
the best sugar land in the world will be reclaimed. The territory 
reclaimed will include the celebrated Everglades, and will be in 
extent twice as large as the State of New Jersey. This is the 
largest contract on record, and when completed Florida will be able 
to produce more sugar than the United States can consume. 


THE arrangements for the English exhibitors at the Electrical 
Congress and Exhibition at Paris have, by some remarkable mis- 
fortune, fallen into the hands of South Kensington, and the Elec- 
trician asks what reason there can be for an elementary teaching 
department being allowed to take up the arrangements of an exhi- 
bition of electrical apparatus illustrative of progress in that 
science, progress of which such a department has no knowledge, 
and as little real sympathy. Recent South Kensington exhibitions 
have been such a farce, and irregularities connected with them so 
much talked of, that one would have thought that the assurance of 
even those concerned would have shrunk from the possibility of 
making another fiasco and from another exposure. 


THE mean illuminating power of the gas supplied by the three 
gas companies under the supervision of the Metropolitan Board of 
Works, excepting the Cannel gas supplied to Westminster, was 
during the week ending the 2nd inst. from 17‘1 to 17°8 candles, 
the highest being in the Old Ford district of the Commercial Gas 
Company, and in the Dalston district of the Gas Light and Coke 
Company ; and the lowest in the Chelsea district of the Gas Light 
and Coke Company, and Peckham district of the South Metro- 
politan Gas Company. The greatest mean quantity of sulphur 
was in the gas of the Gas Light and Coke Company supplied to 
Kingsland, each 100 cubic feet of the gas containing 17°9 grains. 
The same company’s gas contained the largest mean quantity of 
ammonia, namely, 0°5 grain per 100 cubic feet at Bow. The 
weekly report to the Board by Mr. T. W. Keates, consulting 
chemist, also shows that sulphuretted hydrogen was again entirely 
absent and the pressure in excess. 


Ar the meeting of the Commissioners of Sewer of the City of 
London on Tuesday afternoon, the Acting Remembrancer, Sir T. 
J. Nelson, reported upon the Bill of the Metropolitan Railway 
Company, for the extension of the line from Aldgate to Tower-hill, 
and he recommended that the opposition to this Bill by the Com- 
missioners of Sewers be withdrawn. He explained that originally 
there was an agreement between the Metropolitan District Railway 
and the Metropolitan Railway Company for the completion of the 
Inner Circle Railway, but owing to want of funds and other causes, 
nothing had been done, andthe important work remained in com- 
plete abeyance ; but now the Metropolitan Railway, having funds 
at their disposal, proposed by the Bill now before Parliament to 
complete a portion of the line at their own cost, and, as he con- 
sidered none of the provisions of this Bill in any way affected the 
Corporation of London, he considered it was not necessary to con- 
tinue the opposition to the Bill—Mr. Rudkin, after sayin; 
that railway companies in a very subtle manner an 
that their proceedings required watching, said he considered that 
the opposition to the Bill ought not to be absolutely withdrawn. 
If the Bill was carried in its present shape no steps would be taken 
to oppose the passing of the Bill; but if any objectionable altera- 
tions were to be made in it, they would then have an opportunity 
of opposing the measure.—Alderman W. Lawrence said that if 
there really was nothing objectionable in the Bill he could not 
understand the object of opposing it. The Inner Circle Railway 
completion was a most important and public object, and if only a 
onal additional portion was completed by the Metropolitan Rail- 
way Company, it would be a great advantage to the public.—The 

roposition of Mr. Rudkin, that the opposition to the Bill should 
£ continued, was, however, agreed to, 
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WINSTANLEY’S RADIOGRAPH. 


Mr. D. Wrystan ey, F.R.A.S, of Richmond, has for some time 
sought to improve on existing instruments for measuring 
the duration of sunshine, and he has now produced the apparatus 
illustrated by the accompanying engravings. It has been tested 
in the Isle of Man with, we understand, great success. Its con- 
struction is very simple, and will be readily understood. Fig. 1 is 
the apparatus for measuring the duration of the sunshine. 
Fig. 2 shows the radiograph, an instrument which records both 
the duration and the intensity of sunshine. Fig. 3 is a facsimile 
of the record made by the instrument shown in Fig. 1, while 
Fig. 4 is a facsimile of the record made by the radiograph. In 
Fig. 1 a delicate balance carries two bulbs TT’. The left bulb T 
is alone exposed to the possible radiation of the sun. The balls 
A and B are fitted on screws, and are for the adjustment of the 
balance of the beam. The adjustment is so made that in the 
absence of sunshine the beam rests gently on the support at E. 
When the sun comes on to shine the air in the left-hand bulb 
becomes dilated and forces the mercury to the right hand of the 
tube, thereby bringing a considerable portion of its weight to 
bear upon the pencil point, which draws a line upon the paper 
disc supported on a brass disc driven by aclock. When the 
sun ceases to shine the opposite of this takes place, the air cools, 
the mercury returns, the beam assumes its original equilibrium, 
the pencil point is raised, and the production of the trace stops. 
The radiograph consists substantially of two bulbs of glass A B 
connected by a tube which is circularly curved and mounted 
concentrically upon a wheel of brass which turns through its 
geometric centre on a knife edge of hardened steel resting on 
agate planes. Half the bend in the connecting tube is filled with 
mercury. Both bulbs are closed, and one is painted black. The 
temperature of the air obviously has no influence on an arrange- 
ment of the kind, for its effects are experienced in both bulbs the 
same, nor is it influenced by the barometric variations of the 
outer air. But under the influence of radiant heat the air con- 
tained in the blackened bulb expands, compressing that within its 
fellow, and by pressure on the mercurial column which the tube 
contains, swings the wheel into an angular position of equilibrium, 
which varies with the intensity of the radiance to which it is 
exposed. Accordingly, in so far as now described, the apparatus 
is a “radiometer” in the proper meaning of the term, ie, a 
measurer of the thermal radiance to which it is exposed. 
needle, prolonged from one of the radii of the wheel, is brought 
in gentle contact with a metallic cylinder driven by clockwork at 
an even speed, and the radiograph is complete. A piece of 
glazed paper is wrapped around the cylinder already named, 
the ends are secured, and the surface carefully and evenly 
smoked quite black. The needle of the radiograph rests gently 
on the surface of a cylinder covered in this way. Every passing 
cloud which floats before the sun makes the needle rise and fall, 
and at each rise and fall it leaves a clear thin line. The brighter 
the sun the higher will be the line, the heavier the cloud the 
lower it falls, whilst the constant rotation of the cylinder 
separates the effect of the different clouds, and produces a 
diagram on which we see at a glance the variations in the solar 
radiance for every moment of the day. These diagrams are 
fixed by immersion in a bath of weak lac varnish. When this 
is dry the black previously so easily removed is proof against 
friction, and as firmly fixed upon the paper as is the ink with 
which we print. The “radiograms,” as Mr. Winstanley calls 
these diagrams of solar radiance, are very curious things, and have 
already shown some facts of which we should imagine few people 
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before his time to rise, and, very singularly, the maximum of 
nocturnal radiance is attained at the noon of night. As the sun 
approaches the meridian of our antipodes the needle of the 
radiograph rises slightly from the datum line, and like a sleeper 
who goes over again in dreams the proceedings of the day, it 
writes down feebly “there is solar radiance” at a time when 
above all others one would fancy there was none. But for the 
frequency of its occurrence, and the very even distribution of 
curve at the anti-meridian passage of the sun, one would be 
inclined to attribute the observed effect to the radiation from 
the earth. In several of the radiograms the passage before the 
sun of several hundred clouds is shown in a single day, and in 
some instances as many as three in a single minute's time. The 
radiograph when used is enclosed in a box of copper, the bulbs 
projecting upwards into a dome of glass. The whole has hitherto 
been fixed on a wooden stand, the legs of which are firmly 
imbedded in the ground. In this condition, according to the 
Manz Sun, it weathered out, on the lawn of Government House, 
Isle of Man, the heavy gales which blew between the 17th and 
24th of April last. 


A PROHIBITED DOG—A DOG IN THE MANGER. 


Ir is an unfortunate thing for some of those whose recent 
writings have referred to the American patent laws as of a most 
beneficent eharacter and worthy of English imitation, that 
Americans are themselves beginning to get very tired of laws 
which are so very different in their practical operation from 
what the ordinary inventor who only knows of general rules 


and fees, expects. The following is an example of the discontent 
which frequently shows itself. The American Machinist says :— 
“The U.S. patent laws are intended to protect inventors, and to 
enable them to reap substantial benefit, while permitting their 
inventions to be applied to the uses for which they were brought 
forth. Perhaps, in most cases, these laws accomplish their object. 
We have before us, however, a case of ‘dog in the manger,’ sus- 
tained by the patent laws. One of our correspondents writes :— 
‘I saw in your issue of Feb. 5th a letter from A Dolbeer, in 
which he describes with a cut a lathe dog designed by him. I 
send enclosed a cut of one which I got up in August 1878. I 
had never seen or heard of such a thing before, I applied for a 
patent, got out cuts, a quantity of castings, &c., and was about 
ready to place it on the market, when I found my claims con- 
flicted with several patents already issued for a dog with 
movable jaws. That stopped it, there and then. The parties 
holding the patents have never placed a dog on the market, and 
will enter into no arrangement to have it done without a high 
royalty being paid. There is a real demand for such an article, 


have even dreamed. The radiance of the sun is almost always | but there the matter rests. The dogs cannot be made without 
shown, for minutes at any rate, and often enough for hours! infringing upon somebody’s patent.’” 


Krne’s ENGINEERING Socrety.—A meeting of this 
society was held on Friday, February 18th, when Mr. Cuthbert 
Bradley, A.K.C., read an interesting paper on ‘‘ Style in Architec- 
ture from A.D. 600 to a.p. 1500,” The author commenced with a 
description of the Anglo-Saxon style, and then ed on to consider 
the peculiarities of the Normanarchitecture. Mr. Bradley divided 
the third and last great middle-age style—Gothic—into early 
English, decorated and perpendicular. These he described at some 
es giving a number of excellent exampl In lusion, the 
author referred to the Reformation, which he said was a bar to the 
revival of this Gothic style, and which led to that mixture of 
features which has been called the debased Gothic. The meeting 
terminated with a vote of thanks to Mr. ery 9 

Borter ExpLosion AT HupDDERSFIELD.—A boiler explosion of 
an extraordinary character occurred on the afternoon of the 
inst. at the works of Mr. W. Arnold, Birkhouse Boiler Works, 
Paddock, Huddersfield, whereby two of the workpeople were 
killed, and some others injured. The boiler was a new one, and 
was not at work, but was being tested by steam pressure from the 
works’ boiler at the time. It was 20K. 10in. long by 6ft. 6in. 
diameter, and was intended to be fired under the bottom, the pro- 
ducts of combustion, after reaching the back end, turning up into 
an internal elliptical chamber 6ft. 10in. in length, and 5ft. 3in. 
horizontal by 3ft. 6in. vertical diameter, from the end of which 
108 tubes, 2fin. diameter by 14ft. long, were carried to the front end 
of the boiler. The combustion chamber was made of plates 4in. in 
thickness. The brand on them was ‘‘ Best P.G. Yorkshire, Crown 
boiler,” and the chamber was unprovided with cross pipes or other 
means of strengthening. The boiler was intended to be worked at 
80 lb. pressure, and to be provided with the usual mountings, 
except that the manhole opening cut in the front-end plate was to 
have been left unstrengthened. A Scheffer’s pressure gauge, 
ranging to 120 lb., was fixed on the new boiler, and the boiler that 
supplied the steam was also provided with a gauge. Both gauges 
have been tested since the explosion and found correct. The pres- 
sure in the yard boiler—a portable boiler—was raised, it is stated 
to 1001b., when the steam was admitted to the boiler to be tested 
through a 2in. pipe, the pressure in the portable decreasing in con- 
sequence to about 55 1b.; but it was again raised, the gauge on this 
boiler registering 801b., whilst that attached to the new boiler 
indicated about 78lb. per square inch. The bottom plate of the 
elliptical chamber then rent at the middle seam through the line 
of rivets, and the sides of the chamber also gave way through the 
solid plates. A boilermaker, who was inside the chamber caulking 
the seams, was blown into fragments, and a lad who stood near 
was also killed. The preliminary inquest was held on the 10th, 
and was adjourned till the 17th inst. In the interval the plates of 
which the chamber was made had been tested, and proved 
extremely brittle ; the percentage of elongation was small, and the 
contraction of area at the break hardly perceptible, whilst the ten- 
sile strain at which the samples broke ranged from 16°38 to but 
19°17 tons per square inch. It appears from the evidence given at 
the inquest that it was the practice of the firm to test their boilers 
by steam pressure—a practice which must always be dan- 
gerous—and the extraordinary fact was elicited during the 
inquiry that the spring balance of the safety valve of the supply 
boiler had been removed several years ago, and the valve bolted 
down. At the conclusion of the inquest the jury returned the 
following verdict :—‘‘ That Robert Betley and John Charles Moore 
were accidentally killed, on the 9th F ebruary, by the bursting of a 
boiler at the works of Mr. J. W. Arnold, Birkhouse Boiler Works, 
Paddock, during the testing of the boiler by steam. The jurors 
are unanimously of opinion that the explosion was caused by the 
boiler being tested by steam, which is at all times most dangerous, 
and which they highly condemn. The jurors are also of opinion 
that the smoke-box was faulty in shape, and that the iron was of 
poor quality, and unfit for the purpose. The jurocs are also of 
opinion that oval smoke-boxes or flues should not be made without 


circulating tubes or other methods of strengthening them,’ 
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COKE-DRAWING ENGINE. 


MESSRS. ALEXANDER CHAPLIN AND CO., CRANSTON HILL ENGINE {WORKS, GLASGOW, ENGINEERS. 


| | | 


We illustrate this week a neat arrangement of locomotive 
hauling engine, for drawing coke from the furnaces, two of 
which were made by Messrs. Alexander Chaplin and Co., of 
Glasgow and London, for the Blaenavon Company, Limited. 

The engines, froma photograph of one of which our illustration is 
taken, are of 6-horse power nominal, each having a pair of 
cylinders, placed horizontally on the wrought iron frame of the 
carriage, and geared to the hauling barrel by a worm and worm 
wheel ; a clutch on the worm wheel disengages the barrel, when 


it is desired to move the engine along the line of railway. The 
handles for working the engine, feed pump, &c., are all disposed 
so as to be conveniently worked from the driver's platform. The 
various details are clearly shown in our illustration. The engine 
is of course available for other crane work. 

A smaller engine of the same general construction was made 
by Messrs. Chaplin some years ago for this company, and it -is 
in consequence of its successful working that the company has 
now had these more powerful engines constructed. 


KENNEDY’S TESTING MACHINE. 


EXTENSION 


Wirntn the last few days a new wing has been opened in 
University College, Gower-street, and we regard the event as 
opportune for saying a few words regarding the excellent work 
being done by Mr. Kennedy, Professor of Engineering at the 
college. Most of our London readers, at all events, are familiar 
with the external appearance of the college, which was begun in 
1828. From time to time more space has been wanted, and the 
new wing has been opened none too soon, It contains art 
studios, a museum, and two fine laboratories. Space has been 
utilised to the utmost, a physiological lecture theatre, of good 
proportions, being constructed in the roof and invisible from the 
ground. The wing was designed by Professor T. Hayter Lewis, 
and was built by Mr. W. Brass, under the direction of Messrs. 
Perry and Reed, and includes within its walls a lecture room for 
170 students, and a microscope room for 100, in the physio- 
logical department. The construction of this wing gave Pro- 
fessor Kennedy more room. His laboratory is on the 
ground floor, or rather partly below it, in another part of 


MEASURING APPARATUS 


the building. We illustrate its interior on page 142. The 
most prominent feature is the testing machine. This is worked by 
manual power at present, and closely resembles Mr. Kirkaldy’s 
machine in some of its features. It can exert a maximum strain 
of 100,000 lb., and can either stretch, compress, or bend a 
specimen to be The machine was constructed by Messrs. 
Greenwood and Batley, Leeds. The strain is applied by 
hydraulic pressure, and the amount of the strain is measured by 
a dead weight acting through a system of levers. The maximum 
leverage is 100 to 1, and the maximum weight is 1000 Ib., 50 Ib. 
of which are represented by the truck supporting the weight and 
running on the steel yard. Immediately over the machine is 
placed the optical arrangement for measuring very small exten- 
sions, devised by Mr. Willis, and already described and illustrated 
in our impression for May 30th, 1879. Another apparatus 
used for measuring extension has been devised by Professor 
Kennedy, and is extremely elegant. It is shown above. 
Its construction can be readily made intelligible. It con- 


sists of a very light frame D, stiffened by silk lines, 
and carrying a simple lever E. This frame is secured by two 
light set screws, A B, to the specimen to be tested, an accurately- 
measured interval of, say 8in., intervening between the points of 
the set screws. A light weight balances the gravity of the 
frame. The lever turns on the points of two screws C C. 
To the end of the lever is secured a vernier made of paper, and 
this vernier rests on a strip of “section paper,” the lines on 
which work with the vernier. When the specimen is extended, 
the two clamping screws are of course separated, and their motion 
is communicated to the lever, and in this way extensions of 
19$o0in. in 8in. are readily read off. So delicate is this apparatus 
that a 4in. steel rod is made by it to appear as elastic as a gas 
when under a strain of about 2 tons. If the counterpoise weight 
on the long lever of the steel-yard be set swinging by hand like 
a pendulum, the hand of the extension measurer may be seen to 
move backwards and forwards with each oscillation of the weight. 
The gear for shearing strains is also shown in our cut. It consists 
of two half cylinders, B C, which can slide on each other in the 
socket A. At B they are shown together, at C apart. The bar to 
be sheared is put into the holes shown, and B and C are then drawn 
apart, shearing the specimen in sliding over each other. The 
specimen cannot exceed in length the internal diameter of A. 
There is also in the laboratory an excellent machine for measuring 
the resistance of bars to torsion, and another designed by Dr. 
Lodge for illustrating certain electrical phenomena. The room is 
provided with lathes and drills, benches and vices, and students 
can herelearna great deal of the handicraft work of the mechanical 
engineer, besides much else. 

Motion is given to the various machines at present by one of 
Davey’s ingenious motors—shown at the end of the engraving. 
This is really a steam engine. Instead of a boiler proper it has 
a coil of wrought iron pipe placed in a kind of vertical furnace, 
and into the pipe a measured quantity of water and a little air 
are injected at each stroke of the engine. Hitherto a difficulty 
has been experienced with the apparatus, the coils burning out, 
but we understand that this has now been overcome, and we 
shall probably have more to say on the subject. Professor 
Kennedy hopes, however, to have in a short time asteam engine, 
with which he proposes tocarry outa series of experiments which 
cannot fail to prove very valuable. He will test the engine under 
all possible conditions of pressure and expansion. 

It would be difficult to overrate the value of such a laboratory 
as this, and of the instruction given by Professor Kennedy to the 
rising generation of engineers, and although no college course 
can act as a substitute for practical training, yet at University 
College the student can have seed sown in his mind which, 
nurtured and grown under the influence of practical experience 
subsequently, can hardly fail to produce a good crop. 


AUTOMATIC GOVERNOR FOR WASTE WATER 
PIPES. 


THE accompanying illustration which we take from the 
Deutsche Gewerbe Zeitung shows a governor described as being em- 
ployed to control the flow of the waste water from a surface con- 
denser. The valve V, which closes the inner end of the outlet 
C, is mounted in a frame R, which has its fulcrum at D, and 


presses the valve upon the end of the outlet with considerable 
pressure, insuring a close joint not affected by the accumulation 
of sediment. The valve is worked by a series of levers actuated 
by a float S, which rises and falls with the water, and thus opens 


and closes the valve V. 


Tue YORKSHIRE BoILeR INSURANCE AND STEAM USERS’ CoM- 
PANY.—We learn from the report of the chief engineer, Mr. John 
Waugh, read at the annual meeting, February 7th, 1881, that 
during the year just passed 98 per cent. of the boilers entrusted to 
the company’s oversight have been hag ge | examined, a result 
which is highly satisfactory when the difficulty of obtaining 
appointments for “thorough ” inspections is considered. No fewer 
than 1223 defects have been detected by the i tors of this com- 
pany, of which 77 were dangerous, including 20 cases of corrosion 
and 11 of grooving. 

THE Society OF CIVIL ENGINEERS OF PARIS AND FRENCH PoRTs. 
—The tonnage of the following ports during the year 1879 was 
given in a paper read before the Paris Société des Ingenieurs Civils, 
by M. Hersent :—Of Antwerp it was 5,614,243 tons ; Dunkerque, 
726,401 tons; Le Havre, 1,888,099 tons; Rouen, 582,951 tons ; 
Bordeaux, 871,930 tons; Marseilles, 2,591,052 tons; Génes, 
2,068,973 tons. He also called special attention to the value of 
the docks projected under M. Freycinet at the port of Dunkerque. 
M. A. Pyotte-Beyaert, of that port, worked hard many years in 
the endeavour to get the necessary dock and harbour improvements 
carried out to give back to Dunkerque the important position it once 
held among the ports of France. As long ago as 1868 he caused 
fully matured plans and estimates to be lithographed and largely 


circulated in the endeavour to improve the port. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before Vick-CHANCELLOR Bacon.) 
February 9th to llth, 14th to 18th. 
THE PLATING COMPANY, LIMITED, ¢. FARQUHARSON. 

THIS action was brought by the plaintiff company ~ eer Mr. 
Charles Keir Farquharson, Mr. Richard Lewis Dashwood, and Mr. 
Alf. Hy. Dashwood, trading as the Nickel Plating Company, to 
restrain them from infringing letters patent belonging to the 
plaintiff company, and granted to William Brookes in respect of 
an invention—a communication from Isaac Adams, jun., of Boston, 
U.S., dated the 28th October, 1869, No. 3125. This invention, 
according to the specification, relates to the preparation of the 
nickel solution to be used for electro-deposition, and also to the 
preparation of nickel plates for anodes of the depositing cells. It 
1s pointed out in the specification that the solutions from which 
theretofore nickel had, prior to the invention, been most success- 
fully deposited are the chloride of nickel, the cyanide of nickel and 
potassium, the double sulphate of nickel and ammonia, and the 

ouble chloride of nickel and ammonium ; of these the inventor 
believes the chloride to be the best, but the deposits obtained from 
it are not satisfactory, being spongy and brittle, and discoloured 
by admixture of peroxide of nickel. The double cyanide of nickel 
and potassium is a poor conductor, and requires a high battery 
power. Of the other two th: inventor believes that the best 
results are obtained from the double chloride of nickel and ammo- 
nium, but the metal deposited from it is of such a character as to 
be worthless when deposited to any appreciable thickness. It 
is apt to be coloured by peroxide, and liable to split up 
in scales. The inventor then proceeds to descril the 
patented solution. This is to be made of pure nickel, or 
commercial nickel purified in the manner descri by him. 
The pure metal is to be dissolved in a mixture of one part of 
strong nitric acid, six parts of hydrochloric acid, and one part of 
water, and as little excess of acid as possible ought to be used. To 
the resulting solution a quantity of sulphuric acid is added suffi- 
cient to convert all the metal inte sulphate, and the solution 
evaporated to dryness. The mass is then again dissolved in water, 
acidulated with sulphuric acid, evaporated to dryness, and finally 
heated to a temperature not exceeding 650deg. Fah. to drive off 
the free sulphuric acid. The resulting sulphate of nickel is then 
pulverised, mixed with about one-fiftieth of its weight of carbonate 
of ammonia, and the mass again gradually heated to a similar 
a to expel the ammonia salt. Any iron salt will be 
rendered insoluble and can be removed by filtration after the dry 
neutral sulphate of nickel resulting from the above process has 
been dissolved in water. To this solution is then added a solution 
of sulphate of ammonia, and diluted with sufficient water to leave 
14 oz. to 20z. of nickel to each gallon of solution. The patentee 
then describes a method of preparing the solution of the double 
chloride of nickel and ammonia. ‘0 prepare the anodes, the 
inventor combines iron with the nickel for the p' of prevent- 
ing the deposition of copper and arsenic. Pure nickel is hard to 
melt, but it is pointed out that by introducing pure carbon in a 
finely divided state, or silica, or both, it can be melted without 
difficulty, and the presence of these substances does not injure the 
solution. The specification then points out that the use of a 
battery of too high an intensity is to be avoided ; that great pre- 
caution should be used to prevent the introduction of potash, soda, 
or nitric acid ; that the anode of the depositing cell should present 
a larger surface than the surface to be coated, and that if zinc is to 
be coated, it should first be coated with copper. 

In the year 1873 the plaintiff company, who had become pos- 
sessed of the patent, filed a disclaimer, by which the claims were 
cut down and modified in the following manner :—The first and 
second claims were retained, but were modified by the addition of 
the words in brackets, thus—‘‘ First, the electro-deposition of 
nickel by means of a solution of the double sulphate of nickel and 
ammonia, or a solution of the double chloride of nickel and 
ammonia, prepared (as above described) and used (for the purposes 
above set forth) in such manner as to be free from the presence of 
potash, soda, alumina, lime, or nitric acid, or from any acid or 
alkaline reaction;” and ‘‘ Second, the use for the anode of a 
depositing cell of nickel combined with iron to prevent the copper 
and arsenic, which may be present from being deposited with the 
nickel, or from injuring the solution.” The remaining three claims in 
the original specification relating to ‘‘the methods herein described 
for preparing the solution of the double sulphate of nickel and 
ammonia, and the double chloride of nickel and ammonium,” and 
“* The electro-plating of metals with a coating of compact, coherent, 
tenacious, flexible nickel of sufficient thickness to protect the metal 
upon which the deposit is made from the action of corrosive agents, 
with which the article may be brought in contact,” and ‘the 
deposition of electrotype plates of nickel to be removed from the 
surface on which the deposit is made and used separately there- 
from,” were struck out and abandoned. 

The particulars of breaches complained of by the plaintiff com- 
pany were that the defendants had at their works in Greek-street, 
Soho, since the Ist January, 1879, plated goods in the ordinary 
way of business for certain persons therein named. 

The defendants, by their defence, put in issue the validity of 
the plaintiffs’ patent and the disclaimer, and averred that the 
process used by them,so far from being an infringement of any 
right of the plaintiff, was a process well known a publicly used 
within the realm prior to the date of the letters patent. By their 
pa of objections they alleged that Adams’s invention had 

en anticipated by the previous patents of Joseph Shire, 3rd 
March, 1840, No. 8407; Frederick S. Thomas and W. Evans Tilley, 
26th December, 1854, No. 2724; W. R. Lake, 10th October, 1868, 
No. 3117; Ure’s Dictionary, 5th Ed., Vol. IIL, p. 247; Orr’s 
Circle of Sciences, 1856, p. 60; Cooley’s Cyclopedia, 4th Ed., 
1864, p. 938; Hudson’s Inorganic Chemistry, 1865, Vol. L., p. 127; 
Croucher’s Popular Guide to Electrotype, 1848, Part II., p. 24; 
Smee’s Elements of Electro-Metallurgy, 1843, pp. 154 and 219; the 
same, 1851, pp. 143 and 194; Brande’s te Chemistry, 6th 
Ed., 1848, p. 812; Watts’s Dictionary of Chemistry, 1866, 
Vol. IV., p. 37; Napier’s Manual of Electro-Metallurgy, 4th 
Ed., 1860, p. 144; Professor Boettger’s process published in the 
Pharmaceutical Journal, 1843, Vol. IIL, pp. 358 and 359. It 
was also alleged to have been used prior to the date of the patent 
by Richard Prior, at Clerken zvell; Alex. Parkes, at Messrs. 
Elkington’s ; Mr. Tysall, at the same place ; Bradbury and Wilkin- 
son, at Fetter-lane, London; Elkington and Co.; by Stephen 
Barker, at Birmingham ; James Napier, at Glasgow and Birming- 
ham ; W. Parkes, Timothy Morris, and Piercehouse, Johnson, and 
Morris, all of Birmingham. 

In the month of March last year an application was made to the 
Master of the Rolls, in whose Court the action was then pending, 
for leave to inspect the defendants’ works, and the application 
being opposed by the defendants on the ground that 
the process used by them involved certain trade secrets, the 
judge appointed Professor Dewar as analyst with power to 
examine the defendants’ process, and to report to the 
Court upon the facts, and his opinion founded on them; but 
Professor Dewar was not to disclose his"report on the facts, or his 
opinion, without leave of the Court. The defendants were then 
interrogated at considerable length by the plaintiff company, and 
in their answer they stated, amongst other things, that they used 
a solution of double sulphate of nickel and ammonia. They did 
not themselves manufacture the salts used by them—which they 
believed were made according to the method published by Brande, 
and which they obtained from Mr. W. Elmore, of 91, Blackfriars. 
road. These salts they dissolved in water, and having fixed a 
nickel anode to the positive pole of the rods in the bath, and the 
cathodes on the negative pole, the process was completed by the 
help of a dynamo-electric machine. They further swore that they 
took no special precautions, but they made an addition to their 


process, which they claimed to be their trade secret. They took no 
precautions to prevent the introduction into the bath of potash, soda, 
alumina, lime or nitric acid, nor to provide that their solution 
should be neutral ; on the contrary it was strongly alkaline, and 
they denied the possibility of using an ammonium solution that 


glass prism placed in a frame, had only used the knowledge common 
to all the world, and had not infringed the plaintiff’s patent, 
After hearing the arguments of counsel and a full citation of the 
authorities, their Lordships gave judgment for the plaintitf with 
costs, granting also the injunction and account prayed for in the 


was not alkaline. They further denied that the use of anodes of | claim. The matter was, however, directed to stand over for ten 
sen nickel was new, or that the presence of copper or arsenic would | days, in order that the defendants’ advisers might have an opportu. 


prejudicial. They set out an analysis of one of thew anodes | 
which showed the presence in 100 parts of nickel of *47 part of 
copper, “97 part of iron and ‘67 of carbon and other substances. 
They did not themselves prepare their anodes, but procured them 
from Mr. Elmore. They stated that they obtained their knowledge 
of nickel plating in the first instance from Mr. Elmore, and had 
since acquired further experience. The only person employed by 
them who had a personal and practical knowledge of the art was 
Mr. Edwin Charles Blaker, who had been a practical chemist and 
electro-plater for nearly fifteen years. 

Mr. Aston, Q.C., and Mr. Seward Brice were counsel for the 


nity of seeing whether they would come to any settlement, or 
whether they would go to the Court of Appeal. 

Solicitors for the plaintiff, Messrs. Wilson, Bristows, and Carp- 
aart ; solicitors for the defendants, Messrs, Ashurst, Morris, Crisp, 
an 


LAW OFFICER. 
(Before SiR Henry A.G.) 
February, 12th. 
Re CRABTREE’S PATENT, 


plaintiff company, and Sir Henry Jackson, Q.C., M.P,, and Mr. 
acrory were for the defendants. 

After the case was opened by Mr. Aston, Mr. Henry Brookes, 
the manager of the plaintiff company’s works, was called. He 
stated that prior to the date of Adams’s invention nickel platin 
was not commercially practised. He then described the methoc 
used by the plaintiffs. He pointed out that in nickel plating it 
was more than ordinarily necessary to clean putty the articles 
to be coated, because a defective coating could not be repaired as 
in silver plating. He said that the nickel anodes could be and were 
bought in the market. Josiah Mason and Co. made them. The 
plaintiffs also bought the salts used by them from Mr. Carlyle, of 
Seatac: formerly they made them. They were double sul- 
phate of nickel. He believed Carlyle got them from America, but 

e could not say. Mr. Unwin, of Sheffield, had also made a 
double sulphate of nickel to his knowledge, and the present 
plaintiffs had brought an action against him when the witness was 
in his employ. 

Mr. Alexander Parkes also stated that prior to 1869 nickel 
plating was not practised as an art. At Messrs, Mason’s works 
experiments were made by Mr. Thomas Farn, and some small 
articles were coated, but pos as playthings. The witness himself 
had also tried, but the use of nickel as a coating did not come in 
until the American forced it upon manufacturers. He had never 


This was an application by Mr. J. S. Sutcliffe, of Bacup, as the 
| assignee of Crabtree’s patent for ‘‘ Improvements in the construc- 
| tion of apparatus for dressing middlings, wheat meal, and other 
| ground or crushed grain or seeds,” No, 2775, of 1878, for leave to 
| file a disclaimer. The ye was pe by Messrs. Hind 
} and Lund, of Preston, and Mr. Bedford. 1e chief opposition was 
on the proposed amendment of the second claim, which, as it 
originally stood, was as follows :—‘‘ Secondly, I claim the peculiar 
construction of the cylinder, and the method of straining and 
fixing the silk thereon substantially as described and shown.” It 
was proposed to alter this claim as follows :—‘‘ Secondly, I claim 
the peculiar construction of the cylinder having the silk strained and 
fixed thereon substantially as describedandshown.” Itwas objected 
that the claim was, in truth, two separate claims—first, the 
skeleton cylinder or frame ; secondly, the method of attaching the 
silk ; and that it was proposed by the amendment to create a com- 
bination claim, which would be to extend the patented invention. 
Se. the applicant asked leave to strike out the claim alto- 

ether, 
. Mr. Aston, Q.C., and Mr. Macrory appeared for the applicant, 
Mr. Gorst, Q.C., M.P., and Mr. Chadwyck Healey for Messrs. 
Hind and Lund, and Mr. Goodeve for Mr. Bedford. 

The Attorney-General allowed the application upon terms that 
| no action should be brought against the opponents, or any other 


heard of the solutions «described in Brookes’s specification before | person, in respect of any machine which had prior to the date of 


1869. He himself had tried so many he could not remember them 


the hearing been made or sold by any of the opponents. He 


all. He had tried double cyanides, acetates and phosphates, | directed that lists of such machines should be supplied, and, if 
chlorides and sulphates, but he could not get any large amount of | a rs be verified by emg | declaration. 
Soli if 


nickel on the articles. The solutions were used warm. Messrs. 
on gy had also coated some small articles, but not in the way 
of trade. The solutions used were mostly ammoniacal mixtures, 
but he could not say how they were prepared, The anodes were 
makeshift affairs, usually quatiied nickel confined in a platinum 
wire net or lumps of nickel. The witness cast some small 
anodes for Mr. Farn. 

Dr. George Gore, F.R.S., after being referred to the specifica- 
tion of Brookes’s patent, said that he had not heard of such a 
process being in existence prior to 1869, or om such method of 
using pure double sulphate and pure double chloride of nickel. 
He confirmed the opening statement that the presence of potash 
and other soluble alkalies would be injurious, as causing a precipi- 
tation of hydrated oxide of nickel to the injury of the deposit. 
It was desirable that the solution should not have an alkaline re- 
action. He had not known of the use of a pure nickel anode 
before Adams announced it. He had analysed three samples of 
salts procured from Mr. Elmore and the defendants. They were 
double sulphates of nickel and ammonia, and were substantially 
the same in each case. There was a minute trace of salts of 
ecg and sodium, but not enough to cause a substantial alka- 
ine reaction. There was nothing in them which would give an 
acid reaction. He should consider them highly pure in a commer- 
cial sense. The witness was cross-examined at considerable length, 
and he stated that he would not be surprised to hear that plating 
could be successfully done with an alkaline solution. He thought 
the point in Adams’s invention was the exclusion of impurities. 
The preparation of a pure double sulphate solution in whatever 
way was not new prior to 1869. He had published in 1855, in the | 
‘*Pharmaceutical Journal,” a statement that he had used the double | 
salts of nickel and ammonium. He was unable to say how | 
Elmore’s salts had been prepared. The witness was also cross- 
examined at considerable length upon the various instances of 
alleged prior publication put forward by the defendants. 

Mr. Feel Hands, carrying on business as an electro-plater in 
Birmingham, stated that he had not heard of nickel plating before 


citor for the applicant, 
Hind and Lund, Mr. 
W. Barlow. 


r. B. Hunt; agent for Messrs. 
’, Lloyd Wise ; agent for Mr. Bedford, Mr, 


PATENTS IN THE UNITED STATES. 

Tue following is the annual report of the Comnmis- 
sioner of Patents for the United States of America for 
the year 1879 :— 

United States Patent-office, 
Washington, January 30th, 1880, 

Srr,—In compliance with the requirements of section 494 of the 
Revised Statutes, I respectfully submit to Congress the following 
report for the year ending December 31st, 1879 :— 

Detailed statement of all moneys received for patents, for copies of 
records or drawings, or from any other source whatsoever. 


RecEIPTs. 
Applications : dols, 
Cash refunded .. 1,680 00 


Certificates of deposit .. 


1869, and so far as he knew no business had been done in that art 
up to that date. He had seen no nickel plated articles before 1869. | 

Mr. William Bragg, of Birmingham, and Mr. David Ruston gave | 
evidence to the same effect. | 

This closed the evidence for the plaintiff company. Sir Henry | 
Jackson opened the defendants’ case. We are compelled through | 
ged on our space to hold over the rest of our report until next | 
week. 

Solicitor for the plaintiffs, Mr. W. Foster; solicitors for the 
defendants, Messrs. Chapman, Turner, and Prichard. 


EXCHEQUER DIVISION. 


(Sittings in Banc, before Mx. BARON PoLuock and Mr. JUSTICE 
HAWKINS.) 
February 23rd. 
HAYWARD ?. HAMILTON AND ANOTHER. 

Mr. Webster, Q.C., and Mr. Carpmael appeared for the 
plaintiff; Mr. Aston, Q.C., and Mr. rory were counsel for 
the defendants. 

The following note of this case appears in the Times :— 

This case was an action to recover damages for the infringement 
of a patent of the plaintiff’s for improvements in pavement lights, 
and was tried before Mr. Justice Hawkins in November, 1879. 
His lordship then directed a nominal verdict for the plaintiff with 
40s. damages on the findings of the jury; but his lordship did not 
enter judgment foreither side. There were to-day two cross-motions, 
one by Mr. Webster for judgment for the plaintiff, and another by 
Mr. Aston, who contended that the findings of the jury were really 
in favour of the defendants, and, in the alternative, for a new 
trial on the gee that the verdict was against the weight of the 
evidence. e plaintiff’s contention is that his invention is novel 
and useful, no one having previous to his patent of 1871 constructed 
a strong iron frame flush with the pavement and utilised the 
old ship’s light with glass prisms so adjusted as to let in a 
powerful light into ce or store-rooms. His counsel urged 
that it was practically admitted at the trial that the plain- 
tiff’s framework, &c., was useful and novel,’ and the jury found 
that it was new to glaze pavement lights in the manner set 
out in the plaintiff’s specification, and that the defendants’ frame- 
work and prisms were a colourable imitation of it. The defendants 
rely on the answer given to one of the questions put to the 
jury—viz., whether, having regard to the state of knowledge at 
the date of the patent, it was a new thing to form and arrange 
a prism so that the light would be thrown forward in one direc- 
tion by making one of the sides of the prism upright, or nearly 
so, and the other side inclined to it at such an angle that the 
light passing through the upper surface may strike the inclined 
side and be reflected completely, or nearly so, within the prism, and 
issue from the upright, or nearly upright, side in the direction 
required : “‘Is that a new thing, having regard to the state of 
knowledge in 1871, the date of the patent?” Answer,—‘‘ No.” 
The plaintiff's invention, therefore, it was contended, was not 
novel, and it could not be the subject of a patent. Something very 
similar had been done by a Mr. Darker, by means of a prism, before 


Total cash and certificates .. 623,608 00 
Copies : 
Cash received .. 48,328 58 
Cash refunded .. 1,541 70 
46,786 88 
Certificates of deposit .. 1,029 6s 
Total cash and certificates .. 47,816 54 
Recording assignments : 
Cash received .. .. 20,622 05 
Cash refunded .. 569 60 
Certificates of deposit .. 345 2h 
Total cash and certificates .. .. 20,897 70 
For subscriptions to Official Gazette : 
Meotonth .. .. 7,412 33 
Certificates of deposit .. 266 00 
Total cash and certificates .. 7,678 33 
Registration of labels ; 
Cash received .. .. 3,240 00 
Cush refunded... .. .. 900 00 
Certificates of deposit .. 216 00 
Total cash and certificates ,. 2,556 00 


Proceeds of sale of scrap iron, brass, and copper: 


Cash received .. ,. 1,879 90 


Aggregates. 


Cash received .. 647,173 90 
Cash refunded .. 4,752 34 
642,421.56 
Certificates of deposit 61,500 91 
Total cash and certificates .. 703,931 47 


EXPENDITURES, 
Amount expended under the several appropriations, from January 
1st, 1879, to January 1st, 1880, 


dols, 

Salaries 393,761 04 
Gazette .. .. 20,761 87 
Contingent expenses 39,919 50 
Photo-lith phing 87,061 68 
Scientific Library 1,197 75 

Total... .. 529,638 97 

REcripts OVER EXPENDITURES. 

Total expenditures. . 529,638 97 


Receipts over expendit 174,292 60 


Statement of balance in the Treasury of the United States on 
behalf of the Patent Fund, 


dols. 
Amount to the credit of the fund January Ist, 1879. 1,246,514 06 


Amount of receipts during year 1879... .. 703,931 47 


Deduct expenditures for year 1879 529,638 97 


Balance January Ist, 1880 


the patent of the ogee The form of the frame was old and the 
glass flange was old, and the defendants, by cutting a nick out of a 


ae 1,420,806 56 
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Summary of the business of the Office. 


Applications for patent, including designs + ee oe 20,059 
Applications for re-issue oo 


Applications for registration of trade marks.. .. + 1,293 
Applications for registration of labels... 576 
Patents issued, including designs oo 18,725 
Patents expired during the year, exclusive of designs 3,461 
Patents withheld for non-payment of finalfee .. .. 1,817 


Number o tents issued to the several States and Territories, with 
to patent granted ; also the number of 
patents issued to subjects or citizens of foreign Governments. 


One to 


Patents and 
States and territories. | designs. every— 

Arkansas... .. 28 17,303 
Dakota Territory soe] 9 | 4,500 
District of Columbia ww 122 1,808 
Georgia.. .. 74 «16,002 
Idaho Territory .. 3 6,861 
Kansas .. 81 | 4,609 
Kentucky 156 | 8,468 
Louisiana 59 12,321 
Maine 112 | §,598 
Maryland 220 3,550 
Massachusetts 1,134 403 
Michigan 391 | 3,037 
Minnesota .. | 101 4,416 
Missou | 283 6,082 
Montana Territory .. | 4 9,974 
Nebraska .. .. .. | 48 | 9,715 
Nevada... .. .. | 29 2,025 
New Hampshire. . 95 3,351 
New Jersey... .. .. | 587 | 1,544 
New Mexico Territory | 2 55,652 
North Carolina . | 55 19,480 
| 7 | 14,226 
Washington Territory .. | 7 5,347 
Wyoming Territory .. 5 2,304 
United StatesArmy.. .. .. .. .. 6 
United States Navy... .. .. 5 | 

12,077 


Of the patents, including designs, there were granted to the— 
Citizens of the United States 


Subjects of Great Britain, including Canada 
Subjects of other Foreign Governments... .. .. .. .. 65 

Comparative statement of the business of the Office from 1887 to 1879, 
inclusive, 
|Applica- Caveats | Patents Cash Cash 

¥ fiona. | filed. | issued.| received. expended, Surplus, 

dols, dols, dols. 

1837 — 435 $3,506 98 

1838 520 37,402 10 4,721 44 

1839 - | — 425 34,543 51 2,716 4 

1840 735 228 | 473 39,020 67 _ 

1841 | S47 312 495 52,666 87 | 

1842 761, 391 | 517 31,241 48 | 5,264 20 

1848 819 315 | 631 30,776 96 | 4,538 85 

1,045 | 380 | 502 36,244 73 6,264 53 

1845 | 1,246 452 | 502 39,895 65 | 11,680 49 

1846 | 1,272) 448 619 46,158 71 | 4,105 45 

1847 1,581 553 | 572 41,878 35 21,232 84 

1848 | 1,628 607 660 58,905 84 8,670 85 

1849 | 1,955 595 1,070 77,716 44 3,036 54 

1850 | 2,193 | 602 995 80,100 95 | 6,816 10 

1851 | 2,258 } 760 su 86,916 93 | 8,821 68 

1852 | 2,639! 996 1,020 95,916 91 16,739 43 

1853 | 2,673 | 901 958 182,869 83 

1854 3,328 | 868 1,902 167,146 32 _ 

1855 | 4,485 2,024 179,540 33 36,919 02 

1856 6 2,502 199,931 02 _ 

1857 77 2,910 211,582 09 -- 

1858 4,710 193,193 74 10,522 42 

1859 4,538 210,278 41 35,663 7. 

1860 4,819 252,820 80 3,531 79 

1861 3,540 221,491 91 —_ 

1862 3,521 182,810 39 | 32,944 60 

1863 4,170 | 195,593 29 189,414 14 6,179 15 

1864 5,020 | 240,919 98 229,868 00 11,051 98 

1865 6,616 | 348,791 84 74,199 34 74,592 50 

1866 9,450 | 495,665 38 361,724 28 | 133,941 10 

1867 13,015 | 646,581 92 | 639,263 32 7,318 

1868 18,378 | 681,565 86 | 628,679 77 52,886 09 

1869 13,986 | 693,145 81 486,430 78 | 206,715 03 

1870 15,321 | 669 557,149 19 | 112,307 57 

1871 13,033 | 678,7 560,595 OS | 118,121 38 

1872 13,590 | 699,726 39 665,591 36 84,135 03 

1873 12,864 | 703,191 77 | 691,178 98 12,012 79 

1874 13,599 | 738,278 17 679,288 41 58,989 76 

1875 16,288 | 748,453 36 721,657 71 21,795 65 

1876 17,026 | 757,987 65 | 652,542 60 | 105,445 05 

1877 13,619 | 732,342 85 613,152 62 119,190 28 

1878 | 12,935 | 725,875 55 593,082 89 132,292 66 

1879 | 20,059 | 2,620 | 12,725] 703,931 47 | 529,638 97 | 174,292 50 


The Commissioners designated by law to superintend the recon- 
struction of the Patent-office building will soon submit their 
report, which will present a most satisfactory exhibit of the pro- 
gress of the work up to the close of the last calendar year. 

Appeals from the Commissioner of Patents to the Supreme 
Court of the District of Columbia, while authorised in ex parte 
cases, are by section 4911 interdicted in interference cases—the 
very class in which the right of appeal would seem to be most 
important. I recommend that section 4911 be so modified as to 
end for appeals from the Commissioner of Patents to the 

upreme Court of the District of Columbia in interference cases. 

the law now stands (Rev. Stats., sec. 4898), an assignment of 
letters patent may remain unrecorded for any period of less than 
three months, and yet prevail over a subsequent assignment first 
recorded. For three months after the date of an assignment, 
subsequent purchasers, without notice and for valuable considera- 
tion, may be unable to find in the records of the Patent-oftice 
any evidence of the existence of the assignment. The records of 
the Office, therefore, cannot be relied upon to disclose the condition 
of the title to letters patent. As between bond fide purchasers for 
valuable consideration without notice, the priority of assignments 
should, I think, be determined by the dates of registration ; and I 
recommend such a modification of the law as wi accomplish this 


The duties to be performed by the Assistant-Commissioner while 


the Commissioner is in charge of the Bureau are not prescribed by 
law. In practice the Commissioner assigns to him en time to 
time various duties, including the adjudication of appeals where 
no objection is made by any party thereto. A statutory provision, 
expressly authorising the Assistant-Commissioner to perform such 
of the duties imposed by law on the Commissioner as the Commis- 
sioner may from time to time assign to him, would relieve the 
Patent-office from the embarrassment resulting from existing 
uncertainty respecting the powers and duties of the Assistant- 
Commissioner, 

It is provided in section 4887 of the Revised Statutes that— 

‘Every patent granted for an invention which has been pre- 
viously patented in a foreign country shall be so limited as to 
expire at the same time with the —— patent ; or if there be 
more than one, at the same time with the one having the 
shortest term, and in no case shall it be in force more than seventeen 
years.” 

The effect of this statutory provision is that if a citizen of the 
United States obtains no foreign patents for his invention, but 
bestows its benefits without restriction upon every nation except 
his own, he is rewarded by a patent in the United States for 
seventeen years. If, on the other hand, he restricts the use of 
his invention in foreign countries, as in his own, by taking out 
foreign patents, and if he obtains a foreign patent first—as in some 
cases he must obtain it first if at all—his American patent is limited 
to the term of his foreign patent, which may be only a single year. 
And if he postpone his American application in order to secure a 
foreign patent, he may find himself involved in an interference in 
the Patent-office of the United States which will consume a large 
portion of the term of his foreign patent, and therefore of his 
American patent, when granted. At the same time, if he take out 
his American patent first, he may obtain foreign patents in those 
countries in which the prior grant of the American patent is no 
obstacle to the issue of foreign patents without at all limiting the 
seventeen years’ duration of his American patent. Foreign letters 
patent which, if allowed the day before his American grant, might 
reduce the term of his patent from seventeen years to one year, if 
granted the day after will not reduce it at all. 

These are a few of the inconsistencies and absurdities involved 
in the law as it now stands. It evidently needs careful amendment. 

The records of the Patent-office do not enable the public to ascer- 
tain whether patents have been adjudged wholly or in part invalid 
by the courts. This is a serious defect in our system, which ought 
to be remedied by legislation providing for the transmission to the 
Patent-office of certified copies of all judgments and decrees of 
United States courts affecting the validity of patents, and for 
recording, digesting, and indexing the same in the Patent-office in 
such a way as to make them accessible to the public. 

Under the statutes now in force (Rev. Stats., secs. 4894 and 
4895) an applicant, if his claim is allowed, absolutely forfeits his 
right to a patent by neglecting to proceed with his case for two 
years ; but if his claim is rejected he does not forfeit his right by 
such delay. I see no sufficient ground for this distinction between 
the two cases, and recommend legislation securing to the successful 
applicant the right now enjoyed by the unsuccessful applicant, to 
avoid the forfeiture by showing that his delay was unavoidable. 

The interests of the public and of the Office imperatively 
demand that provision be made without further delay for the 
preparation of a general analytical and descriptive index of ¢nven- 
tions and discoveries. Thirty years ago Commissioner Ewbank, in 
his annual report for 1848, to which I respectfully invite your 
attention, urged this subject upon the consideration of Congress. 
He said :—‘‘ However serviceable to applicants the appointment of 
examiners has proved, the system of search is necessarily defective 
for want of such a work. It is impossible in every case that comes 
before them to wade through the numerous treatises, journals, 
foreign and domestic encyclopedias, &c., and the piles of specifica- 
tions and caveats in the Office. Their whole time would 
not suffice for this. Yet, to arrive at a safe conclusion the con- 
tents should be known to them. Patents have been issued for 
devices already figured and described in popular journals. A 
general and analytical index only can prevent this. For want of 
it the labours of the examiners result in no permanent advantage 
to the public, the Office, or to inventors other than those whose 
inventions they pass. No results are recorded, and hence—except 
when the memory of an examiner supersedes the necessity—the 
same routine of reference to serial and standard works, to models, 
specifications, &c., is, without ceasing, repeated. It would 
be difficult to overrate the saving of time, money, material, and 
mental expenditure that would accrue to the country if the ingenious 
had the means of readily ascertaining what has been done in the 
lines of their speculation. A very inadequate idea may be gathered 
from the number of applications for patents rejected and suspended 
yearly for want of novelty or merit. In 1848 there were 968, and 
in 1849 over 1400. Yet cases that come under the notice of this 


Office constitute but a small part of the labours of those who sacri- | 


fice years in unfruitful researches, for lack of information which an 
index of inventions would give them. Ina pecuniary point of view, 
such a work is therefore most desirable to this Office, to inventors, 
and the public at large. When made accessible to popular refer- 
ence it will be the saving of millions. No State paper could sur- 
pass it in importance, nor in lasting value. Till it is done a 
majority of applicants for patents must continue to meet with 
some disappointment. The only safe rule with them is always to 
make themselves acquainted with what has been attempted before 
incurring any serious outlay. They should never presume that 
their devices have not entered other heads than their own until, by 
a searching inquisition on every hand, the presumption remains in 
their favour unimpaired. No better advice than this can be given 
them. But how are they to follow it? Nineteen-twentieths have 
few or no reliable sources of information within their reach, and 
not one in a hundred can afford the expenses of a visit to Washing- 
ton and a residence there for the purpose of consulting the Office 
records and library.” 

Each succeeding year has augmented the force of most of the 
reasons suggested by Commissioner Ewbank for the preparation of 
this index. It is impossible now to estimate the advantages which 
inventors, the publi, and this Office would derive from such a work 
if it were in the hands of the examiners and accessible to the 

public, The saving of time and money which would result from 
its use to the Office would be immense. It is, of course, impossible 
to estimate the millions that would be saved to inventors and to 
those who use inventions if the knowledge which it would furnish 
could be accessible to them. A work of such magnitude should 
not be undertaken without a most thorough consideration of the 
method to be adopted for its accomplishment. I earnestly com- 
mend this subject to the attention of Congress. At present appli- 
cations for design-patents are sent to the different examiners, 
according to the nature of the design. The law for this class of 
patents, of which about six hundred are annually issued, is special, 
and both it and the convenience of the Office, as well as the 
decisions of the courts, suggest strong reasons for their separation 
from all other work of the Office. The work of the Office would 
be facilitated and the practice improved by the establishment of a 
division for the examination of applications for design-patents and 
the appointment of a principal examiner to take charge of the 
division. Irecommend such legislation as will accomplish this result. 

For reasons which are particularly set forth in my report made 
to the Secretary of the Interior, October 21, 1879, and submitted 
with his pas | report to Congress, I also recommend the enact- 
ment of a law authorising the execution by United States com- 
missioners or by other United States officers of commissions 
issued by foreign Governments to take testimony in the United 
States, to be used before foreign patent offices and before all 
judicial and legislative as well as executive departments of foreign 
Governments, and to punish perjury committed in such testimony, 
such law to be operative only in favour of such governments as 
shall make like provision for taking testimony in foreign countries, 
to be used before the Patent-office of the United States, and before 
the judicial, legislative, and executive departments of the Govern- 


ment ; the establishment of a division in some one of the executive 
departments of the Government at Washington for the perform- 
ance of photo-lithographic work for all the bureaus of the 
Government which shall require it; an appropriation of 
50,000 dols. to be expended during the next fiscal year for 
yy the specifications of patents issued prior to November, 
866; the extension of the period within which patents may 
be dated to seven months from the dates of their allowance ; 
such modification of Section 4904 of the Revised Statutes as shall 
exempt every application from interference after the allowance of 
the patent and the payment of the final fee, and shall restrict 
subsequent applicants in such case to interference with the patent 
granted ; the adaptation of a part of the third story of the west 
and north wings of the Patent-office to the present use of this 
bureau by the construction of temporary partitions which shall not 
in any way interfere with the plan adopted for the reconstruction 
of those wings, and the construction of one or more elevators from 
the basement to the third story of the building ; provision by law 
for ten additional ‘clerks of class one, three of c two, two of 
class three, and one of class four, and for fifteen assistant examiners, 
either of the third class at a salary of 1400 dols., or of a fourth 
class, to be established, at a salary of 1200 dols. per annum ; the 
appropriation of a reasonable portion of the net earnings of the 
Patent-office to be expended in an increase of the inadequate com- 
pensation now paid to many — and efficient employés in the 
grades of 360 dols., 480 dols., 600 dols., 660 dols., and 720 dols. per 
annum, in the restoration of the salaries of the Principal Examiners 
and Chief Clerk, and in additions to the technical library of the 
Patent-office ; the enactment of a law providing that no model 
shall be required or filed in any case unless upon a written certifi- 
cate filedin the case by the examiner in charge of the division towhich 
the invention pertains that it will be useful in the examination of 
the application, or upon the special order of the Commissioner ; 
that the Commissioner shall not require the production of a model 
for the examination in any case in which the applicant shall 
furnish satisfactory scale drawings, made from a working machine, 
and shall produce for examination a —ar machine in operation 
in the city of Washington ; and that upon the expiration of every 
patent the model pertaining thereto shall be sent by the Com- 
missioner of one of the public institutions of science and art in the 
United States ; the enactment of a statutory provision authorising 
the employment of skilled workmen to make copies of models for 
official certification, who shall take the oath of office and give bonds 
for the faithful performance of their duty in such penal sum as the 
Commissioner of Patents may prescribe, andshallreceive from persons 
ordering copies of models such compensation as the Commissioner of 
Patents shall approve in each case, but shall receive no compensa- 
tion whatever from the United States; an appropriation of 
10,000 dols. for the publication of the general indexes of patentees, 
extending from 1790 to 1873, which has been in course of prepara- 
tion for several years, and will soon be ready for the press; an 
appropriation of 6000 dols. to print the illustrations of the Patent- 
oftice Report for the year 1870, and an appropriation of 60,000 dols. 
for the phoiotiiingnighie reproduction of the drawings destroyed 
by fire, to be made immediately available, so that the work may be 
pushed to completion during the current year. 
I submit herewith a detailed statement of all moneys received ; 
a detailed statement of all expenditures for contingent and miscel- 
laneous expenses ; a list of all patents omg arranged according 
to subjects ; an alphabetical list of all the patentees, showing their 
places of residence, and a list of all patents which have been 
extended during the year; which statements and lists cover the 
year ending December 31, 1879. 
Very respectfully, your obedient servant, 
H. E. PAINE. 
Commissioner of Patents. 
Hon. Samuel J. Randall, 
Speaker of the House of Representatives, 


THE MEKARSKI COMPRESSED AIR TRACTION COMPANY, LIMITED.— 
This company has been formed, with a capital of £250,000 in 25,000 
shares of £10 each, principally for the purpose of supplying motive 


— for tramways by means of compressed air in the place of 


orse power. The circumstances which led to the formation of 
this company are as follows :—A short time ago a small company, 
called the Compressed Air Engines Company, Limited—which is 
now the promoter of this company—was formed for the purpose 
of trying Mékarski’s engines in England, and demonstrating their 
capacity to the English public, and, if the trial proved successful, 
of forming this company for the purpose of purchasing the patents 
and working and developing the system. They accordingly obtained 
from France two of Mékarski’s air locomotives, and subjected 
them to a test on the Wantage Tramway, which runs in connection 
with the Great Western Railway from the Wantage-road Station. 
These engines, in fact, have been working the whole passenger 
traffic of that tramway for three months, and the trial has, it is 
said, answered the most sanguine expectations.. The company have 
got a good board of directors together. One of the locomotives is 
now standing at Victoria Station. 

THE STEAM SHIPPING TRADE.—Mr. C. Miller in his ‘Steamship 
Circular ” says :—‘“‘ The large companiesrunning steamers to America 
have found it necessary to increase the size of their ships, and adapt 
them to the present requirements for live stock and fresh provisions, 
which trade has now assumed very large proportions, and probably 
will continue to increase. Some of the eminent firms in Liverpool 
have at the present moment about 40,000 tons of shipping in the 
course of construction on the Clyde alone, while on the East Coast 
there are also several large sized steamers building for other firms 
for that trade. At the same time there has been a steady increase 
of new tonnage in the regular line of steamers to Australia, India, 
China, Japan, aed Africa, besides the numerous ships of various 
sizes built for shorter trades. Not for many years has the ship- 
building and engineering trade of this country been in a more 
flourishing condition, and asall doubtsare dispelled now that steamers 
will supersede sailing ships in almost all trades, the prospects are 
most favourable. According to the returns obtained, the total 
number of steamers built last year amounts to 508 of the aggregate 
gross tonnage of 621,389. Of these ships were built: on the Clyde, 
226 measuring 242,774 tons; on the Tyne 109, measuring 
148,723 tons; on the Wear, seventy-six, measuring 114,832 tons; on 
the Tees forty-eight, measuring 48,506 tons; Hartlepools thirty, 
measuring 47,512 tons ; Whitby five, measuring 7984 tons ; Hull, 
eight, measuring 7811 tons; Blyth six, measuring 3247 tons. At 
the close of 1879 the proportion of steamers to sailing vessels owned 
in Great Britain rod risen to 72 per cent., whereas the average of 
other European nations barely came up to 50 per cent. Norway only 

essed 306 steamers compared with 7942 sailers, but this country 
as during the past year added to its steam tonnage, and will pro- 
bably continue to do so, as the large timber trade from Norway and 
the Baltic can be done as cheap or cheaper by steam than by sail. 
With regard to size and speed there is a steady increase ; in 1840 
the average size of steamers built and registered in the U.K. was 
only 154 tons ; in 1862 it had risen to 230 tons, and last year it 
came up to nearly 1200 tons. The largest vessel built was the 
monster yacht Livadia, measuring about 12,000 tons, and the next 
in size is the Parisian of 5500 tons, built for Messrs. Allan in 
Liverpool. Fourteen ships registered between 3000 and 4000 tons, 
mostly all intended for the Atlantic trade. The substitution of 
steel for iron has not made as much progress as was anticipated, and 
the comparative cheapness of iron material compared with steel has 
no doubt been the maincause. Owing to the large addition of new 
ships, many of the older but still very useful boats are new for 
for sale at comparatively low prices. ‘he losses have been very 
severe during the year, and many of them were caused b 
collision, owing in a great measure to the insufficient way in whic 
the ships are furnished with lights or signals. Much speculation is 
rife as to the proposed bounty to French owners becoming law, for 
although it is difficult to see how it will work in its present form, 
yet it must necessarily affect British shipping to a great extent as 
soon as it comes into operation. . 
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i i = G as vertex, and the ndicular will cut the plate as “ Millwright” 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. | wants. Suppose z = length of the base and y = length of perpendicular, THE EN G INE ER 
PARIS.—Madame Boyveau, Rue de la Banque. then by the properties of similar triangles z= = 9... x = 9y, but . 


BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. Bookseller, 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-Street, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble und confusion, we find it necessary to 
“lee correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
nied by a large envelope legibly directed by the 

writer to himedlf, and bearing a 2d, postage stamp, vanes = 
ination. No 


these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or 
“containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith, No notice whatever will be taken of 
anonymous communications, 


J. 8. 8.—Probably you could get the information at the Office of the Local 
Government Board, Whitehall. 

H. T. H.—The figures in the paragraph to which you refer were taken from 
the statement or speech of the chairman of the company to the shareholders 
at the recent general meeting. 

Enoineer (Brecon).—As a reply to your note of the 14th inst., you will sind 
an article on the “ Bxhibition of Kailway objects in Berlin,” not Vienna, 
on page 145 of the present impression, 

E, P. (Batley).—To augment the speed of the engine from 65 revolutions to 
75 revolutions, the governors making 60 revolutions, you must diminish the 
driving pulley on the crank shaft or augment the diameter of the pulley on 
the governor spindle to such an extent that the governor will retain its 
present velocity. The engine now makes 18 revolutions while the governor 
makes 12. Assuming the diameter of the engine pulley to be 12in., that of 
the governor spindle pulley must be 13in. Under the new conditions the 
engine will make 15 revolutions while the governor makes 12, and the 
diameter of the new driving pulley will therefore be 9°6in. 

.H. — As a text : on elementary steam engineering, the book you 
mention will be of use, but it is not specially devoted to marine engines ; 
price about 88. This, or Goodeve's ** Text Book on the Steam Engine,” pub- 
lished by Lockwood and Co., price 68., you should have, and for illustra- 
tions of engines consult Tuk ENGINEER, The ‘‘ Catechism of the Marine 
Steam Engine,” by B. Edwards, and published by B. and F. N. Spon, deals 
chiefly with American practice, though engravings of many English engines 
are given, It is a book intended more for the engine-room than the drawing- 
office, but might be of use to you. The last edition of Murray's Marine 
Bngines and Steam Vessels,” price 38., Weale's Series, you should have if 
you have not got it. f 

Nemo.— We hardly understand your difficulty, but suppose that you wish to 
know what is the volume of a pound of steam at 1001b. pressure. The load 
on a safety valve is always greater than that put on by the weight or spring 
by te pressure of the atmosphere, say roughly 15 ld, on the square inch, 
Jor outside the boiler is air and inside it is steam, and the steam must have 
pressure enough to balance that ay the air before it could lift the valve, even 
even if the valve had no weight on it, The apparent pressure of steam 
being 85 lb. on the square inch—the safety valve load—its real or absolute 
pressure is 1001b. on the square inch, and one pound of such steam will 
occupy a space of 4°33 cubic feet, or it would jill a vessel, shaped like a tea 
chest, and a little less than lft, Bin, high, wide, and deep. Used to small 
advantage in an engine, it will do work equal to lifting 58,273 lb one foot 
high, or one pound 58,273/t, high, and used in a very good steam engine it 
might do more than three times as much, always supposing that none of it 
was condensed in the cylinder. We cannot give you any rule which would 
be of use to you for finding the volume of steam at other pressures ; but 
that, and all other particulars, are to be found in tables printed in most 
treatises on the steam engine. If this does not answer your question write 
again, 


CHEAP SUGAR PLANT. 
(To the Editor of The Engineer.) 

§rr,—Can any of your correspondents send me particulars and prices 
of acheap, effective complete sugar-making apparatus for small estates ? 
A really economical apparatus is wanted to meet the requirements. The 
Coneretor is too dear. * Sugar. 


HIGH-SPEED ENGINES. 
(To the Editor of The Engineer.) 

Sir,—Noting a letter in your last week's issue respecting Mr. Thos. Broad- 
bent’s engine for hydro-extractors, I—as one interested in high-speed 
engines for the electric light and other be glad if Mr. 
Broadbent will say at what speed he will guarantee his engines—hydro- 
extractors—to run in aged work, and if he can refer to places where 
they are actually at work, and also say how long the engines run at once, 
as T believe hydro-extractors only run for a few minutes at a time, an 
then rest during discharging and refilling. 
his a running 1500 revolutions, an 
denied that o. run any such speed. 

Nottingham, February 21st. 


THE WEIGHT OF CAST IRON SPUR WHEELS. 
(To the Editor of The Engineer.) 

S1r,—I shall feel obliged if you will kindly work out in full the follow- 
ing rule:—To find the weight of a cast iron spur wheel, say, 2ft. diameter, 
4in, pitch, to the following rule, which is copied from Clark's “ Manual 
of Rules, Tables, &c."” (W = (05 + °08 p)d X (1 + 

February 2\st. Youna DRAUGHTSMAN. 

(We comply with your uest, and give you Mr. Clark's formula 

W = (05 + 08 p)d X (1 + ‘1 


I have heard statements of 
again I have heard it stoutly 


== ‘888 cwt. per inch thickness of wheel.—Ep. E.] 


A GEOMETRICAL PROBLEM. 
(To the Bditor of The Engineer.) 
Sin,—In answer to the inquiry of ‘“‘ An Old Millwright” contained in 
your issue of the 18th inst., let x be the distance from the narrow end of 
the plate; area of plate, 180 square inches. 


Then, (8+5)2=(2 )as 2), 
from which z= 9'89lin, The length of cut will then be 10°109Sin. 
moss X 9°891 = 90 square inches. 
1, Merchistow Bank-terrace, Edinburgh, February 20th. 


N. B. 


(To the Editor of The Engineer.) 
81r,—The following is a solution of the problem prepeeet 
Millwright :"—As the weights of the two parts, into which 
be divided, are to be equal, so the areas must be 
the parts must have an area of 90 square inches, 


plate being 180 = mre X 18, The area, length and mean breadth, and 
the breadth in inches at any length L from the narrow end is (8-4 3 L) 
The mean breadth of a part of length Lis S+ #1) +8, Then, by solving 


the equation L x Gti) = 90, which comes out a quadratic, we 


find the length L, measured from the narrow end, required to give an 

area of 90 square inches, is 9°89in., 9°89in., mean ith 

=8 + X 9°89 9°009, area = 89°989, a it sufficiently accurate, 
Dumbarton, February 2lst. M. P. 


(To the Editor of The Engineer. 

Sir,—In answer to Old Millwright’s” query, I 
can arrive at what he wants as follows, viz. ee 
sketch,“A BCD. Bisect A Din E, and bisect in F, join EF and 
uce it until it meets A B, also produced at G, the ] of the line 

G will be 54in., and the area of the semi-plate A B F E will be 90 square 
inches under “ Millwright’s” pro biem. The area of triangle 
BF G will be 72 square inches. e solution therefore required is to 
construct a triangle of 72 x 45 = 117 square inches on the line E G, with 


to y he 
per 


284, Substitute value of x .*. 9 y? = 234, y2 = 26 


y = V (26). Substitute value of y "= 234 


=2106 (2106) 


measured to the left from G. I will not occupy your valuable space bY 
A 
| 
4 


c 
D 


wor) out these square roots, which ‘“ Millwright” can do for himself. 
132, Stockwell-road, 8.W., February 21st. W. J. Herwerineton. 


(To the Editor of The Engineer.) 


S1r,—I have much pleasure in forwarding the followi: 


solution to the question propounded by “ An Old Mill 


CE=lorBC=2. AB=18, 
. Area of whole figure = 


12 18 = 180in. By similar triangles we 


as a correct 
ht” in your 


have AB:BC::Ab:be = BE x Ab. But 


AbxXbe=the areas of the triangles Abe and De/J, whence als 
BCXAbY = sum of the areas of the triangles A 
and Def. Again, the rectangle D/fb A, together ee adjacent 
triangles, is equal to half the area of the whole plate (= —" 90 square 


2 
inches) by the question therefore Box arr DXAb = 90, quadratic 
equation. Now, if we let z= A J, and using the figures given, we shall 
have 2a +82= 90 
Ts 


z2 4-72 x = 810. 
Completing square and extracting root 36 = 45°89 note. 9°89in. 
le: 


required, AMES TOMKINS. 
oorfield Lronworks, February 19th. 
(To the Editor of The Engineer.) 
S1r,—I send “ An Old Millwright” an algebraical solution, as requested, 
of the above. 
Let z = distance from narrow end to cut in inches. 
= = increase in width at cut. 
84 ‘2 = width at cut. 
)= = mean width of piece with narrow end. 
x (2+*) = area of this piece. 
2x) _ + — mean width of with broad end. 
(00 +) (18 — 2) area of this piece. 
9 


Now these two areas are equal by supposition 
— +2) G8 — 2) 
9 9 


Or we might have said 
z = nait the area of the plate = 90 
= 9°89in. E. J. CHAMBERS. 
Ipswich. 


(We have received several other solutions which we deem it unnecessary 
to publish.—Eb. E.) 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
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Halt-yearly (including double numbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. £1 98, Od. 
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MEETINGS NEXT WEEE. 


Tur Institution or March Ist, at 8 p.m.: 
Discussion on “‘ The Weight and Limiting Dimensions of Girder Bridges,” 
and, time permitting, the following — will be read :—‘‘ Tide Gauge, 
Tidal Harmonic ser, and Tide ‘ictor,” by Sir William Thomson, 
F.R.SS., L. and E., M. Inst. C.E. 

CuemicaL Society.—Thursday, March 8rd, at p.m.: ‘‘On the Action 
of Bacteria on various Gases,” by Mr. F. Hatton. ‘On the Oxidation of 
Organic Matter Running in Water,” by Dr. C. M. Tidy. ‘On the Action 


of Aldehydes on Phenanthrine Quinone in ——- ef Ammonia” (second 


by Dr. F. R. Japp and Mr, “On the Action of 
Benzoic Acid on Naphtha Quinone ” (p: notice), by Dr. Japp and 


Mr, N. H. J. Miller. 
Society or Arts.—Tuesday, March Ist, at 8 p.m.: Foreign and Colo- 
Africa,” by Robert N, Cust. Wednesda; 


nial Section, ‘‘ The Lan; of VA 
March 2nd, at 8 p.m.: Narrx | meeting, ‘‘ Lighthouse Characteristics,” 
by Sir William Shemsin LL.D., F.R.S. Friday, March 4th at 8 p.m.: 
Indian Section, “‘ The Results of British Rule in India,” by Mr. J. M. 
Maclean. 


MARRIAGE. 
On the 15th inst., at Trinity Church, Finchley New- 
stead, by the Rev. Henry Sharpe, Vicar, Epwarp Rosins, C.E., 
Works Department, Ceylon, eldest son of Charles Robins, C.E., Dublin, 
to Auicz, eldest daughter of H. Saxon Esq., F.R.1.B.A., of Aper- 
field, South Hampstead. 


FEBRUARY 25, 1881. 


THE LANGUAGE OF PHYSICAL SCIENCE. 

Tue time has very nearly arrived when those who 
undertake to teach the world that which is known as 
science must authoritatively define the meaning of the 
words which they employ to denote facts and conditions. 
This proposition may be, and probably will be, disputed 
by many ; but those who, belonging to no special school of 
philosophy, can judge impartially of the merits and 
demerits of various systems of imparting instruction, will, 
we feel certain, agree with us that some considerable 
changes are necessary in the use now made of particular 
words ; and the fact that such a change is necessary will 
be rendered in a moment apparent by suggesting to anyone 
accustomed to a particular mode of thought, that the use 
he makes of a given word is not the use of it made b 
another, and that he ought to adopt the system whic 
contrasts with his own. He will stoutly maintain that he 
and his school are alone right, and that all others must be 
wrong. Not only does the want of unanimity of definition 
weaken the instruction given by those who teach, but it 
acts as a direct hindrance to the progress of science. Indeed, 
there are not wanting indications that much which has 
hitherto been supplied for the mental digestion of the 
student in, so to speak, crude, uncooked lumps, must in 
the near future be qualified and prepared for mental 
assimilation. There is still too great a tendency to use a 
great name as sufficient excuse for putting forward a 
startling statement, or an inconsequent eonclusion. To the 
objection that such and such a thing is perhaps not true, 
or that it seems to involve a contradiction, it is deemed 
answer sufficient, ‘“ Newton said it,” or, “ It will be found 
in Rankine.” It is high time that this kind of argument 
was displaced for ever, and that, in its stead, we should 
have accurate definitions which might be generally 
accepted as sound. 

Nothing, unfortunately, is more easy than to give 
examples of the defects of which we speak. On every side 
we find words and names used in the vaguest possible wa: 
by men who it is presumed have been trained to pons: 4 
and think with accuracy, as well as by those who are not 
sup to attach any special importance to the meaning 
of the words they speak. Let us take for instance the words 
“matter” and “motion.” If we ask twenty men of 
average education to define what motion is in a very few 
words, they will break down. If we turn to the text 
books, which are supposed to put dynamical facts before 
us in the most precise shape, we shall fare very little 
better. Taking books from our shelves at haphazard, we 
have first “ Parkinson’s Treatise on Mechanics,” published 
in 1874. Dr. Parkinson is tutor and prelector at St. John’s, 
Cambridge, and on the whole his book is a very excellent 
work. “A general notion,” he writes, “of the term ‘matter’ 
is acquired in the daily experience of life, since matter in 
various forms and under various circumstances is perpetually 
affecting our senses; we shall therefore assume that the 
notion of it is familiar to the student.” We might almost 
imagine that this extract was taken from a book a century 
old. Dr. Parkinson would have done better to have held 
his peace on the subject of matter than write thus vaguely 
about “general notions.” Long before 1874 there were to 
be found hundreds of persons who held, as they hold now, 
that matter is incapable of affecting our senses at all, 
much less of “perpetually affecting” them, and that we 
know nothing about it save what we learn from its motions, 
Concerning motion, Dr. Parkinson writes : “ When a body 
or particle constantly occupies the same position in space it 
is said to be at rest, and its position in space changes 
continually in any manner whatever it is said to be in 
motion.” We shall not quarrel with this latter definition. 
Further on in the same work we have: “ When the posi- 
tion of a particle relative to certain fixed points is being 
altered it is said to be in motion.” The Fa intended to 
be conveyed here is the same, and the word is used to 
mean the phenomenon of change of place. In Weisbach’s 
“Mechanics of Engineering” we have, “Every body occupies 
a certain position in space, and a body is said to be at rest 
when it does not change that position ; and on the contrary, 
a body is said to be in motion when it passes continually 
from one position to another.” Further on, “ Matter is 
that by which the bodies of the exterior world act upon 
our senses, Mass is the quantity of matter which makes up a 
body.” Of “ mass,” Parkinson declines to give a definition, . 
“forsuch definitions as might be given would be as illusory as 
those which might be given of time, space, and many other 
— of magnitudes.” But as it is impossible to write 
about d ics without dealing with mass, Dr. Parkin- 
son further on defines equal masses thus :—“ The masses of 
two particles are said to be equal when two equal 
forces acting on them for the same time generate in 
them equal velocities. If we turn to Clerk-Maxwell’s 
“Theory of Heat” we fail to find any definition whatever of 
motion ; and he apparently goes out of his way to 
avoid using the word “ matter,” — always of “a 
body” or of “bodies” instead. e could go on with 
ease were space available, quoting from author after author, 
to show the sense in which they define matter and motion; 
but we have said enough for our pu 

Now,so faras dynamicsand statics are concerned, the word 
“things,” used in their popular and substantial sense, would 
answer as well as “matter.” “ Bodies,” as employed by 
Clerk-Maxwell, is a better word, and can cause no con- 
fusion of ideas. The great objection to the use of the word 
“matter” is that it is employed by chemists to express the 
elementary state of something which has certain powers, 
intrinsic or conferred, of making itself evident in diverse 
or similar ways to the senses, us, for example, oxygen 
is assumed to be one kind of matter, hydrogen is another 
kind of matter, and water is a mixture of the two; but a 
hypothesis which deserves attention has recently been grow- 
ing up into life, namely, that there is but one form of matter, 
and that oxygen, hydrogen, and other elements, are but 
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this matter presenting itself to our senses under varying 
conditions. It does not appear that any dynamical truth 
is concerned with the word matter, and we confess that we 
ourselves are disposed to reject it altogether as aterm in 
dynamics, and retain Clerk-Maxwell’s “body” ins 
Turning from matter to motion, we shall find that there is 
yet more need for sound and accurate definition. We 
ve seen that motion is defined as continuous change of 
place; but it is impossible to take up any treatise on 
dynamics without finding that this definition is wholly 
insufficient and incomplete. For in all treatises we meet 
almost in the first pages with the term “momentum,” which 
is algebraically expressed as Mv, and we are told that it 
means “the quantity of motion in a body.” Read literally 
with the only definition of motion supplied to the student, 


‘this means, “The quantity of the continuous change of 


place of a quantity of matter.” Fully impressed with the 
glaring absurdity of this sentence, some writers insist that 
momentum means not quantity of motion, but quantity of 
velocity ; but in neither case is the mind able to deduce any 
meaning from such words. We might with just as much pro- 
priety speak of a pound of space orayard of sound. It is quite 
clear, therefore, that when a quantity of motion is spoken 
of, something is meant which has not been defined under the 
head “ motion,” and accordingly we find that Mv is purely 
an algebraical expression intended to state the law deter- 
mining the conditions under whichagiven quantity of matter 
moving at given velocity can alone be brought to rest. For 
all the purposes of instruction, motion can be dealt with 
here as a detinite entity, and its quantity can be spoken of 
with strict propriety ; but it is quite certain that the idea of 
the motion of whose quantity we can thus speak involves 
something more than a conception of continuous change of 
place. It is a noteworthy fact that for some time a contest 
raged between two rival parties as to whether momentum 
was to be written Mv or Mv, which has, perhaps, never 
been paralleled in the scientific world for bitterness. It is 
only within comparatively recent times that it has been 
agreed that it shall be written as Mv ; and even yet some 
works on dynamics may, we believe, be found in which 
Mv is used to indicate mass, } Mv* being employed to 
denote momentum, although it really means something 
quite different. 

Another proposition met with in nearly all treatises on 
statics and dynamics is that “action and reaction are equal 
and opposite.” It will probably not take the student long 
to master this apparently very simple and self-evident 
proposition ; but if he will only carry it to its logical con- 
clusion, and proceed to apply it to any one of the problems 
which are cheque put before him, he will find either 
that the proposition in its unqualified sense is absurdly 
untrue, or that something remains to be explained concern- 
ing which text-book and tutors are alike silent. If the 
actions and reactions of bodies on each other are equal and 
opposite, then it is certain that no body can possess the 
og of affecting in any way the condition of another 

y. Thus, for example, if the reaction of a ship is 
equal and opposite to the thrust of the propeller, then the 
propeller cannot cause her to move. If the reaction of a 
train is equal to the pull of the engine, then the loco- 
motive cannot haul it. As the student gets on with his 
studies, however, he will find it very clearly stated that 
not only is the action and reaction theorem a mathematical 
proposition, but an absolute fact ; and he will learn that 
the resistance of a train is at all times exactly equal to 
the pull of the engine, and that the thrust of a screw shaft is 
exactly equal to the resistance of the ship. It is not our 
business now to explain why under the circumstances a 
ship or train moves, but it is surely almost time that 
writers and lecturers gave the necessary explanation to 
their students. As the proposition stands, it may be put 
thus to two boys :—If Tom push against John as strongly 
as John pushes against Tom, neither boy will move. Tom 
and John will very quickly understand the proposition ; 
they will in a moment grasp the sense of “action and 
reaction are equal and opposite.” But when they find after- 
wards that although the pull of a locomotive is not one 
ge greater than the resistance of the train behind it— 

or if it were then would the pulls at each end of a 

coupling be unequal, which is manifestly impossible— 
the train is made to move by the engine, they will ask 
how this thing can be ; and we can assure them that so far 
as any text-book with which we are acquainted is con- 
cerned, they will go unanswered. Here is an omission 
which may well be filled up; for the proposition that action 
and reaction are equal and opposite, is of very great import- 
ance, and ought to have its meaning very explicitly 
defined. 

Asto the word “ force,” we confess we approach it with the 
utmost hesitation. It is continually used by every one, and 
almost invariably in a vague and purposeless kind of way, 
whichisvery wearisome. Weare repeatedly asked, with what 
force a steam hammer of a given weight will strike a blow ? 
with what force a shot hits an armour plate? and so on. 
Now it so happens that the scientific world at present bids 
fair to be split into two great sections ; one led by no less an 
authority than Professor Tait apparently maintaining that 
there is no such thing as force, while the other side are by no 
means unanimous in defining it, or in explaining what they 
mean by the word. Maxwell defines force as “ whatever 
changes, or tends to change, the motion of a body by 
altering either its direction or its magnitude.” This by no 
means explains what force is, but only expresses one attri- 
bute of it, another attribute being the property by virtue 
of which “ a force, acting on a body, may be measured by 
the momentum it produces in its own direction in a unit of 
time.” Parkinson writes :—“ The following principle we 
assume as being in accordance with experiment and obser- 
vation, viz., a particle which is absolutely at rest will 
continue so until some cause extraneous to itself begins to 
operate so as to put it in motion. This principle asserts 
that matter at rest has no tendency to put itself in motion, 
and that any motion or tendency to motion which it may 
possess must arise entirely from some external cause. To 
such causes we give the name of force.” This does not 
help us much. The words, “ tendency to motion,” are 
especially unhappy. They have been obviously introduced 


to meet the difficulty that a force may not produce motion ; 
but to speak of the tendency to motion which a body may 

ss is quite inaccurate, inasmuch as the body is perfectly 
Inert, and can have of itself no tendency to move one way 
or the other. 

It may perhaps be urged that in writing thus we are 
making mountains out of molehills, and that all the 
facts and truths of science can be, and are, taught quite 
well, in spite of ambiguity of language. To this we 
take exception. The laws of statics and dynamics are 
not well taught now, because sufficient importance is not 
attached to the use of accurate language. It is univer- 
sally conceded that Clerk-Maxwell is in his own e 
an unrivalled writer, while the same may be said of 
Huxley, dealing with a different branch of science. Why 
is this!’ In what does the excellence of Maxwell’s style 
consist? If we take his treatise on the theory of heat, 
and examine it carefully, we shall find the reply to this 
question very clearly set forth. He tells his readers 
nothing new—nothing that was not known before ; but 
he tells it all in language which is amazing in its 
accuracy. But it is impossible at the same time to 
avoid seeing that Maxwell has in this particular work, 
as in others, passed over in silence much about which 
he could not speak, because no language which he pos- 
sessed could convey accurately what he meant to convey 
in a way that would be generally intelligible. The 
truth is, that many men of comparatively high attainments 
in science have very vague ideas of such things as “ force,” 
“momentum,” “energy,” “ work,” and such like. To say, 
for example, that a force is that which does certain things, 
and to treat it accordingly, may suffice for many practical 
purposes, but it does not tell us what force is, Such a 
definition goes no nearer to the truth than the statement 
that a locomotive engine is that which draws atrain. This 
obviously leaves the previously uninformed in complete 
ignorance of what a locomotive engine is. Our knowledge of 
molecular physics is extending day by day. We are week 
by week—we had almost said hour by hour—brought face 
to face with new and extraordinary discoveries, At one 
moment we have the radiometer of Crookes ; then comes 
the telephone, the microphone, and now the photophone. 
What next?) We cannot tell—no man can; but in this 
world of change, the old things passing away, and giving 
place to new, it it highly expedient that no war about 
words should be fought. Ideas should be definite, and the 
words into which they are crystallised should be as translu- 
cent as the diamond. Clear thinking makes clear writing ; 
but in the world of science there can be neither the one 
nor the other, in the fullest sense of the term, until much 
that is now vague has been accurately defined. 


THE EFFICIENCY OF A TANDEM ENGINE. 


Mr. M. Loneriper, chief engineer to the Engine, Boiler, 
and Employers’ Liability Insurance Company, has just 
published a detailed account of a series of experiments 
which he has conducted to ascertain the economic efficiency 
of a compound engine and boiler, at Oak Mills, the property 
of Messrs. Thomas Nuttall and Sons, Farnworth. This 
report contains 24 pages, and is well illustrated by litho- 
graphs. Its contents will, no doubt, be read with interest 
by many engineers. The object of the experiments was, 
Mr. Longridge tells us, first, to measure the different 
quantities of steam used by the engine per indicated horse- 

wer per hour, when working with boiler pressures of 
about 80 Ib. and 60 1b. per square inch ; and, secondly, to 
ascertain the effect of varying the ratio of expansion in the 
larger cylinder, so as in one case to cause the back pressure 
on the smaller piston to coincide with the terminal pressure, 
and in the other to cause a check or break in the expansion 
curves on the opening of the high-pressure exhaust ports. 
Unfortunately, however, the latter inquiry could not be 
carried out, because the point of cut-off in the large 
cylinder could not be altered sufficiently to enable any 
definite results to be obtained. Those of our readers who 
wish to know in detail how the experiments were made, we 
must refer to the report itself. It must suffice to say here 
that the trials extended over several days, and were made 
in the most approved manner, the discharge from the 
condenser, and its temperature, being measured on the 
Donkin and Farey system, while the quantity of feed- 
water actually pumped into the boiler was also measured 
by means of two coupled casks. The engine is of 
the compound tandem type; the high-pressure cylinder is 
27in. in diameter, and the low-pressure cylinder 45in.; the 
stroke is 6ft.; number of revolutions, 42 per minute, corre- 
sponding to a piston speed of 504ft. per minute. The 
high-pressure cylinder is fitted with Corliss valves, worked 
by trip gear under the control of the governor. The 
low-pressure cylinder has double Meyer slides, one pair at 
each end of the cylinder. The cylinders are a considerable 
distance apart, at least 4ft. intervening between the back 
lid of one and the front lid of the other; a bent steam pipe 
with a capacity of about 22 cubic feet acts the — of 
intermediate receiver. The boilers are two in number, of 
the Lancashire type, each 28ft. long by 7ft. in diameter, 
with two internal flues in each 2ft. 8}in. diameter. The 
total heating surface is 1830ft. A Green’s economiser, 
working in connection with the boilers, has 1200 square 
feet of surface. The total is thus brought up to 3030 
square feet. 

It is a noteworthy fact that neither of the cylinders is 
jacketted ; they are well clothed, and the covers are highly 
polished. It does not appear at first sight that there is 
anything about the engine calculated to promote extreme 
economy. It will surprise many of our readers, therefore, 
to hear that, according to the report before us, it required 
during a seven hours’ trial, carried out on the 6th of Octo- 
ber, but 16°7 Ib. of feed-water per I.H.P. per hour; and 
deducting the weight of water carried over from the boiler 
in the form of insensible priming, only 15°32 lb. of water 
were needed, while for each total essgpeer only 12°73 1b. 
were required. The total horse-power of an engine, it may 
perhaps be well to explain, is the indicated horse-power, 
with the power required to overcome the back-pressure in 
the condenser added. It is not too much to say that for 


this type of engine the figures we have given are un- 
paralleled. We have no authentic record of a tandem engine 
with unjacketted cylinders working with non-superheated 
steam conveyed through a considerable length of steam 
pipe, giving out a horse-power for less than 17 lb, of 
feed-water per horse per hour; and it is worth notice that 
Messrs. Nuttall’s engine was unable to repeat the perform- 
ance during any of the succeeding experiments of the trial, 
the consumption of feed-water rising to 16°81 lb., 18°02 Ib., 
18°14 lb., and 18°27lb. To what are we to attribute the 
exceptional performance of this engine? We shall confine 
our attention to the performance of the 6th of October 
only, 

Mr. Longridge supplies no information as to the ratio of 
expansion other than what can be gathered from the 
diagrams, selections from which he publishes, These are 
very good, and of the familiar Corliss type. It appears 
from them that on the 6th of October the initial absolute 
cylinder pressure in the small cylinder was 87 lb. on the 
square inch, and the expansion was very nearly, but not 
quite, 3°8 to 1. In the low-pressure cylinder the initial 
absolute pressure was a fraction over 21 lb., and the ratio 
of expansion to admission was again a little less than 3°5 
tol. We shall be very close to the truth, therefore, if we 
take the total expansion as 13 to 1. It is worth notice 
that notwithstanding the comparatively large intermediate 
receiver, the drop between the diagrams is small; the 
initial pressure in the small cylinder being only about 3 Ib. 
higher than the initial pressure in the large cylinder. 
Inasmuch as the number of cylinders in which steam is 
expanded in no way affects the theoretical efficiency of the 
steam expanded, we may refer the whole of the work to the 
large cylinder. The space swept through by the ie per 
stroke, including clearance, is 133°8 cubic feet within an un- 
important fraction. One-thirteenth of this space, or 103 
cubic feet, must be filled at each stroke with steam having 
an absolute pressure of 87 Ib. on the square inch, and for 
84 strokes we have 866°52 cubic feet per minute, The 
weight of a cubic foot is -2024 Ib., and it follows that the total 
weight of dry steam used per minute must be 175°121b., or 
per hour in round numbers 10,507 Ib. The engine indicated 
492°6-horse power, and the consumption would therefore 
under the conditions have been 21°3 Ib. nearly per indicated 
horse-power, and this on the assumption that there was no 
cylinder condensation during admission, It will be seen 
from this that there is something about Mr. Longridge’s 
figures which require explanation. 

Proceeding in another way, and measuring the actual 
length of the admission portion of the diagram of the 
high-pressure cylinder, we find that the steam valve 
closed at one-fourth of the stroke. This being the 
case, we find by similar a calculation to that given 
above that the consumption of steam cannot have been 
less than 29,535 cubic feet, weighing 5978 lb., per hour, 
This is equivalent to 12°13 lb, of steam per horse-power 
per hour ; deducting this from 15°32 1b., the recorded con- 
sumption of dry saturated steam, we have but 3°19 lb. per 
horse-power per hour to meet all losses of every kind; and 
we confess that it seems to us to be simply incredible that 
in the cylinders of an unjacketted condensing engine the 
loss by condensation should have been so Insignificant. 
Testing the consumption in yet another way, we find that the 
initial pressure in the high-pressure cylinder being 87 lb., 
if but one-fourth of the cylinder and clearance were filled, 
the terminal pressure could not have exceeded 21°75 1b. 
absolute; it was actually 26lb. at the front end of the 
cylinder, and within a minute fraction of 26]lb. at the 
back end. But this corresponded to an admission of at 
least ;-\, instead of one-fourth, and the consumption of 
steam must consequently have been very nearly 14 Ib. per 
hour by the indicator, leaving 1°32 lb. only to meet condensa- 
tionand every loss, We say, without the slightest hesitation, 
that such a result is simply impossible to attain even in 
jacketted cylinders, It could only be had in an engine 
supplied with steam so far superheated that cylinder con- 
densation was all but entirely prevented. 

Dividing the initial pressure, 87 1b., by the terminal 
pressure, which is by the diagrams a little over 7 Ib., 
we have a total expansion of approximately, 12 to 1. 
This, referred wholly to the gy cylinder, 
gives an average pressure of 1 + hyp. log. 2°48 = 
3°48 X 87 + 12 = 25°23 lb., and the power developed would 
be 579-horse power, instead of 492°6. The difference is 
of course due to the gap in the diagrams, but this fact in 
no way affects our argument. It cannot be contended that, 
because it was possible if all the steam had been 
expanded in one cylinder the power would have been in 
excess of that actually developed, that consequently 
there is nothing abnormal, or more than was to have 
been expected, in the results obtained. Had 87 Ib. 
steam been expanded twelve times in one cylinder 
only, the consumption of steam would have been much 
greater than it was, with a corresponding augmentation of 
een developed. The consumption of steam per horse per 

our would then have been 11,379 +579 = 17°92 lb. 
Thus it will be seen that, no matter in what way the 
calculation of the power of the engine is made, we are 
met by the fact that the total consumption of steam must 
have been either in excess of that stated by Mr. Long- 
ridge, or within a small fraction of the consumption, 
as shown by the indicator diagrams, no margin worth 
naming being left for condensation or leakage. Under the 
circumstances, we are compelled to the conclusion that Mr. 
Longridge’s — require revision, The most natural 
hypothesis is that some mistake was made in the measure- 
ment of the feed-water. This view is strengthened by a 
statement made by Mr. Longridge himself to the effect 
that on one day—namely, the 8th of October—although 
5760 Ib. more water were evaporated than on the previous 
day, no more coal was burned. The explanation of this 
phenomenon supplied by Mr. Longridge seems to us to be 
me inadequate. He attributes it to the fact that, on the 

ay of best evaporation, a damper, the existence of which 


was not known before, was raised, and that, consequently, 


the evaporative efficiency of the boiler was augmented. 
This may be so, but the proof supplied by Mr. oe 
that it was so—namely, that on a subsequent trial the 
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consumption of fuel was reduced by three tons a week—is 
not conclusive. Mr. Longridge, indeed, states definitely 
that, with the damper up, no more coal was burned 
than when it was down, This requires explanation. 
There is no more fruitful source of error in experiments 
of the kind than in the measurement of the feed-water ; 
and the measuring apparatus in this case seems to 
have been well enough contrived ; yet Mr. Longridge 
admits that some difficulty was experienced in regulating 
the supply from the water company’s main, It is true 
that the time when each barrel was emptied was noted by 
one of Mr, Longridge’s men, while an independent note 
was made by a servant of the Bolton Water Company ; 
but in the multitude of observers wisdom is not always 
found. We are told that each of the two measuring 
barrels was found “by measurement” to hold 90 gallons, We 
invariably tind measurement in such cases to be liable to 
error, and it would have been much more satisfactory if 
their contents had been found by weight. We presume 
the barrels are still available. If so, Mr, Longridge would 
do well now to check them by weight, As we have said, 
the reported performance of the engine is quite abnormal, 
and Mr. Longridge must pardon us if we call upon him to 
supply special proof of its accuracy, Had such an engine 
been jacketted, all experience goes to show that not less 
than 1'51b. of water per horse per hour would have been 
condensed in the jacket, representing a saving of double as 
much in the engine. This would have brought down the 
consumption of dry steam ostensibly to less than 12 1b, per 
horse per hour—a physical impossibility. 


PALLISER GUN EXPERIMENTS, 


We have invited criticism on the proposed con- 
tinuation of the Palliser gun experiments. We have 
since heard some strong and well-considered objections 
expressed by those whose opinions ought to carry weight, 
which we will endeavour to put before our readers. 
In the first place it is objected that pebble powder 
ought not to be used in a gun of this calibre ; that it is 
well known that very large charges of pebble powder have 

riven comparatively low pressures in guns of Tin, calibre. 

t is not urged that Sir W. Palliser ought to use Rifle L.G. 
powder, Probably no one who understood the question 
would risk the reputation of a gun of his own so far as to 
expose it to such an ordeal as this; but it is suggested 
that some impartial opinion should be taken as to the class 
of powder that would behave in the same way in this gun 
that pebble powder behaves in a gun of 12in. calibre. 
To the suggestion that the use of pressure gauges sufli- 
ciently meets this requirement, it is replied that they will, 
under the circumstances, fail just when they are needed ; 
that in the case of the Thunderer gun, the front pressure 
gauge was forced far beyond its power of registering 
pressure, while the record obtained by the hinder 
gauge is of little value, it being known that the 
pressure is not excessive behind the posterior projectile. 
Fetther, it is urged that the whole drift of the trial is 
on a wreng track—that whether a gun will or will not 
stand double loading peculiarly well is an out-of-the-way 
question, something, it is urged, like such a question as 
whether a riding man’s hunter could swim well. It is 
true that, under conceivable circumstances, a man’s horse 
swimming well might save his life. He might, for example, 
have been tempted to ford a dangerous river. Still, it is 
very caudlenible if such a man would in future life make 
the swimming powers of a horse a leading recommendation. 
He would be more likely to use caution in fording rivers 
for the future. So, it is urged, with the gun. On one 
occasion it has been shown that a gun was double loaded ; 
but it is considered that this should be absolutely prevented 
for the future, not provided for. The provision of 
strength in the portion of the gun where the chief strain 
in a case of pk ew loading falls, means that the metal is 
not applied to the best possible purpose for the normal 
condition of things on service, including even all the 
irregularities that ought to fall within the margin of 
probability, or even of possibility, for the future. 

The Palliser gua, it is admitted, would probably bear 
such a test as leasing up the bore from the bottom, and 
firing a charge in a more advanced position by drilling a 
new vent further forward. In fact, the bore might very 
likely be filled up till a cartridge and shot were fired near 
the muzzle whens injuring the gun, because, as we 
pointed out in THe Enarverer of March 5th, 1880, the 
coiled tube which bears the main tangential strain extends 
in unbroken thickness and strength from muzzle to 
breech. But this, it is urged, is only a proof of the mis- 
application of strength, easily explained no doubt in the 
case of the Palliser converted guns, but certainly a defect 
rather than a beauty in any original design, because this 
strength would be better applied elsewhere ; further, that 
the analogy between the cases of a Tin. and 12in. bore 
is uncertain and remote. In fact, itis urged that the trials 
will rather have the tendency of misleading the public 
mind than informing it rightly. To this we should suppose 
Sir W. Palliser would reply, that any disadvantage arising 
from unnecessary strength of course must take either the 
form of extra weight or else of diminished strength in 
some other part of the gun, that any such objection must 
have made itself apparent and feock its weight in all the 
trials of his guns for service, and that if an actual incident 
arises on service which brings out some peculiar advantage 

essed by his guns, it is only fair and reasonable that 

e should establish such a fact; but that he does not 
admit that the strength of his guns is simply due to the 
continuation of thick wrought iron tubes from end to end, 
that he lays special stress on their application in the form 
described in Tue Enerveer of March 12th, 1880 of a 
loose lining which expands and absorbs the dynamic strain 
falling on it much better than similar coils under continual 
stress of shrinkage, and that any objection as to difference 
of calibre will be at once disposed of if he is permitted to 
pre out his proposal to make a Palliser gun of the stump 
of the Thunderer gun itself. 

We have endeavoured to state the objections as well as 
we can, and to supply what we conceive would be the sort 


of answer Sir W. Palliser would make, but it should be 
explained that he has not been consulted at all by us; we 
only argue on his original position as to this question. 
Personally, while admitting the general force of many of 
the objections which we have stated on a former occasion, 
were we in Sir W. Palliser’s place, we should fire the gun 
in any way that would really test its powers of endurance. 
Once we found public attention was called to the matter, 
and that just at a time when we had a gun that we could 
afford to expend, and what we believed would display great 
powers of endurance, we should certainly expend it. We 
think, indeed, that any enterprising man in such a position 
would do so, The main question would be how to employ 
tests that would satisfactorily show the actual strength of 
the piece. This is why we should certainly fire in such a 
way as to get trustworthy records from the pressure gauges 
before we burst the gun. For when this actually occurs 
we question whether the pressure gauges will do their 
work. The actual burst will be interesting in other ways ; 
for example, if the common shell bottom gives way, and 
the shell wedges and apparently assists to burst the gun 
violently, it will go to support the belief that both the 
Thunderer guns suffered a more violent strain than would 
even be produced by double-loading with solid projectiles. 
The condition of the iron in the coils and the number of 
fragments and the like may all yield instruction ; and if Sir 
W. Palliser is willing to burst his gun, we do not see why 
there is any necessity for any of us to deduce erroneous 
lessons from it. 


THE NORTH-EASTERN RAILWAY. 

THE report and balance-sheet of the North-Eastern Railway do 
not show much inclination on the part of the directors to under- 
take those large works which some well acquainted with the terri- 
tery it serves deem needful. The company expended last half-year 
on capital account £172,723, or with the amount deducted for pro- 
perty sold, £197,415, and it proposes to expend in the half-year 
now entered on £364,856. The great bulk of the increase is in 
the lines and works open for traffic and in the additional rolling 
stock. Last half-year it bought no new rolling stock; this 
year it proposes to expend £100,000 on additional stock. It anti- 
cipates that the railway and dock works at West Hartlepool will 
be completed in the current half-year ; and it will then have 
only two works of magnitude in progress—the Whitby, Redcar, 
and Middlesbrough Railway, on which £124,257 have been and 
£119,603 remain to be spent, and alterations of roads and lines at 
Stockton, including the bridging of the Tees, which has cost 
£55,104, and is yet to cost £68,580, The North-Eastern purposes 
to expend £4000 during the half-year on lines not yet com- 
menced, chiefly on the Tyne, but as these are estimated to cost 
£199,700, it can scarcely be said that the works will be fairly 
entered upon. Turning to the experience of the North-Eastern 
in the past half-year, it may be added that whilst there has been 
a very large addition to the revenue—not less than £355,000— 
yet the addition to the expenditure—£186,000—has been more 
than proportionate. In the passenger traffic it is worth note 
that there is a falling off of 54,000 in the number of second- 
class passengers, whilst the first-class have increased 17,000 on 
the half-year, and the third-class by the enormous number of 
1,050,000—the receipts in each case moving correspondingly. 
The company has had to expend £15,000 in the half-year on coal 
and coke for locomotive uses, and nearly every other item of 
expenditure has risen correspondingly in like proportion. Turn- 
ing then from these figures, it may be said that in the 
report and the statement of accounts as a whole, there 
is evidence of that wonderful growth which is charac- 
teristic of most railways, and especially of mineral railways, 
in the past year. It is evident that, though it was for the moment 
checked by the results of the stormy and intensely frosty weather, 
we shall see in the course of a short time a further growth of 
that traffic which has swollen so in the past few months. That the 
North-Eastern Railway Company expects this is evident from its 
intention to expend £100,000 in additional rolling stock. But 
with so vast a district clamouring for additional facilities, 
this is not enough. North Northumberland is entreating it for 
railway facilities ; Tyneside complains that it is scantily served ; 
Sunderland is openly entreating the Midland to send a branch 
through to rescue it from monopoly ; the Hartlepools complain 
that their facilities for traffic are proportionately less than fifteen 
years ago, when they were provided by an independent company ; 
and in Cleveland there is such a revolt that the Railway Commis- 
sioners are likely to be appealed to. It is evident that this is 
the policy that is losing Hull to the North-Eastern Railway ; 
and it is also evident that if it does not speedily alter its policy 
that North, from which the bulk of its revenue is derived, will 
be in danger of being lost to the railway that has now a monopoly 
of its service. In its own interest, as well as in that of the 
district, it is to be hoped that the North-Eastern may speedily 
discover that the liberal policy is the best in this as in all other 
similar cases. 


THE EXHIBITION OF RAILWAY PLANT IN BERLIN. 


THE idea of a special exhibition of this character was originally 
conceived and proposed in the Austrian Oest Eisenbahn Zeitung 
of the Ist August last year, but beyond the formulation of a 
comprehensive programme, no further steps have been taken 
towards its realisation. The Berlinese with the spirit of rivalry 
which has ever existed between the inhabitants of the two 
imperial cities since the re-organisation of the German Bund, 
have adopted the suggestion ; and while the Viennese were hold- 
ing meetings to deliberate on the advisability of forming a com- 
mittee to consider the question, have quietly stolen a march on 
their more deliberate competitors, and decided that the time has 
at last arrived for them to emerge from their long-imposed 
reticence, and that an international exhibition of railway plant 
—whether the novelty of the idea be due to themselves or to 
others—affords the most befitting opportunity of declaring to the 
world their readiness to re-enter the lists of industrial competi- 
tion. It was at first decided to hold the exhibition in 1882, and 
to confine it purely to details connected with the construction and 
working of railways alone; but on further consideration the time 
has been extended another year, and exhibits connected with 
inland navigation, as forming a component part of the system of 
communication, will be embraced in the programme. The com- 
mittee as at present formed consists of Herren Streckert, of the 
Government Railway Department, as President; and of the 
Herren Simon, President of the Berlin-Hamburg Railway Com- 
pany ; Schrader, Director of the Berlin-Anhalt Railway Company ; 
Schwartzkopff, chief of Berlin Locomotive and Engine Works; 
Richter, M.P., General Director of the Kénigs and Laurahuette 
Ironworks; and Glaser the proprietor of Glasers Annalen, &c. The 
spot chosen for the exhibition is the Lehrter railway station, 
which is to be abandoned on the completion of the States railway 


—this with the sidings comprises an area of 500,000 square 
metres, or nearly three times as large as the space occupied by 
the Diisseldorf exhibition last year. The programme comprises :— 
(1) The method of construction, including sleepers, rail fasten- 
ings, turntables, points, switches, crossings &c.; (2) signals, with 
theelectric and other apparatus used in working them ; (4) rolling 
stock, such as engines, carriages, &c.; (4) cranes, hoisting 
machinery, &c.; (5) arrangements and method of control of and 
in stations, workshops, &c.; (6) instruments and tools for 
measuring, testing, &c.; (7) method of working railways, &c.; 
(8) railway literature. Extraordinary methods of working rail-. 
ways will form a special class, and trials and tests must be made 
with them on the ground. Invitations to foreign countries will 
be issued early this year, through the several foreign offices, by 
the Prussian Government, to participate in the exhibition. The 
above information is ex-official, and of course subject to final 
revision, but the principal items may be accepted as correct, and 
indicative of the intentions of the committee. 


HARTLEPOOL BREAKWATER WORKS. 


THE annual report of Mr. Wm. Belk, the resident engineer to 
the Hartlepool Port and Harbour Commissioners, furnishes some 
instructive facts. It appears that during the past year the 
Breakwater Works have been extended only 27 lineal feet above 
high-water mark, and 9ft. of foundation. The slow rate of 
progress is partly due to the fact that in the year there had been 
only 170 days in which it was possible to work, owing to the 
weather. The cost of the work in the year, including salaries, the 
erection of sea-staging, the cost of material, &c., was £3336, or 
£1°570 per square yard. The foundation work was set in a depth 
of 22ft. from low-water mark. Over 451ft. of the pier or break- 
water works are now completed, at a cost of about £49,300, and 
there remains to complete the work 148ft. at a cost of £18,000. 
It is worth adding that in the year 123,370 tons of material have 
been dredged by the dredgers of the commissioners—the lowest 
quantity in any year since 1870—at a cost of £2048, or close 
upon fourpence per ton, the highest comparative cost in the 
decade, with the exception of one year. It is evident from the 
statements made that the port is already deriving in part the 
advantages that are possible from the large docks opened, and 
described at the time of opening in Tor Encrnrer. In the pase 
year it appears that the merchandise imported increased about 
20,000 tons, the grain 40,000 quarters, the timber 125,000 loads, 
and general goods, and cattle and sheep, in large proportions. The 
port now offers the facilities of 11}ft. depth of water at low-water of 
spring tides ; it has 63 acresof docks ; timber pondsof over 50 acres ; 
timber yards of 150 acres, and warehouses storing 110,000 
quarters of grain, shortly to be increased. It is evident that 
these facilities, now fully brought into use, should give to the port 
a large accretion of trade, and cause the revenue of the Port and 
Harbour Commission to rise rapidly, so as to enable it to advance 
with its present breakwater works and to undertake others that 
will add to the safety of the port and to its value to the 
owners of large vessels. The dredging works of the Port and 
Harbour Commission are likely to increase the depth of water. 
A protecting arm has been thrown out to the north of the 
port, and with its completion, and the carrying out of that now 
contemplated to the south, it must be considered that the works 
would have largely contributed to its safety and utility. 


LITERATURE. 


Electrotyping : A Practical Manual forming a New and Systematic 
Guidetothe Reproduction and Multiplication of Printing Surfaces 
and Works of Art by the Electro-deposition of Metals. By J. W. 
Urquuart, C.E. London: Crosby Lockwood and Co. 1880, 

THERE never was a book written, we suppose, which has 

not merits, but in many cases the good things are to be 

found only after a microscopical search. In justice to the 

ublic we are reluctantly compelled to say that this volume 
is one of the most flagrant cases of bookmaking which has 
ever come under our notice. Reasoning upon internal 
evidence we should conclude that the critics in considering 

Mr. Urquhart’s book on electroplating, anxious as they 

always are to give a helping hand to a new author, ignored 

too much its faults and referred only to its good features. 

Since the book on plating was issued the author has pub- 

lished two more—one on the electric light, edited by 

Mr. F. C. Webb, an electrician of great experience, 

the other is the one now before us. The work on 

the electric light was far ‘inferior to that on electro- 
plating, and this one on electrotyping is still worse. 

he first ninety-eight pages, that is, almost half the 
book, are without an original idea, and do not even 
present old facts from a new standpoint. The author 
deals in generalities when the reader and student require 
specialities, and he appears to simplify while in reality he 
hides his subject in a mass of verbiage so utterly incon- 
sistent with mathematical and scientific thought, that one 
is tired of trying to understand scope, plan, or method 
before the subject is commenced. Let the book, however, 
give specimens of matter and style. In the chapter on 

“Source of Electricity,” we have much similar to the fol- 

lowing :— 

“ Maxim’s machine is made in New York; it is in 
some respects similar to Siemens’ machine. 

““Weston’s machine is well adapted for the deposition 
of copper, but it cannot be said to be so economical of 
ge as the improved Gramme and Siemens’ machines, 

he cost of a medium-sized machine is £60. It absorbs 

about 2}-horse power. The French agents are A. W. 

Kepling and Co., 55, Boulevard, St. Martin, Paris... . 
“Siemens’ machine—Siemens’ Bros., 12, Queen Anne’s- 

gate, London. S.W.—is well adapted to all purposes. A 

small size is sold at £60. In size and weight it is similar 

to Gramme’s small machine. The power required is the’ 


same. 

“Much information of a technical character, which 
cannot conveniently be embodied here, and relating to all 
kinds of machines, will be found at pp. 33—164 of the 
author’s treatise on ‘ Electric Light.’ ” 

We do not pretend to be infallible; but the idea cf 
putting such rubbish in a work of this kind would never 
enter the head of a writer who knew much of his subject. 
Pages of matter, to fill up the book, whether appropriate 
or not never being considered, seems to have been the so’e 
end and aim of Mr. Urquhart. We would undertake io 
put all that is worth ing in his first 100 pages into tle 
compass of a dozen. The latter portion of the book is 
more interesting from a technical point of view, inasmuch 
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as it really does say something of electrotyping. We wish 
we could look upon thisas “linked sweetness long drawn 
out ;” but though we have length, we certainly have no 
’ sweetness, After an example or two of uncertainty, we 
will, as in justice bound, quote some of the better part of 
the work. In writing of “slings and hook,” he says they 
“may be gilt.” Why not say definitely which is the 
better plan. Then, again, what gg tees the work- 
man get from “Stearine: This is a utifully - white 
substance, which is used in moulding by itself, and in 
combination with other materials. it is prepared by 
saponifying tallow with milk of lime. Stearite of lime 
is thus produced, which is decomposed by sulphuric acid ; 
the result is sulphate of lime and pure stearic acid.” We 
ask on behalf of the reader—Is “stearic acid” the same sub- 
stance as “Stearine?” If so, Mr. Urquhart does not show 
it. Will anyone undertake to prepare stearine from the 
above statement? If it was not intended to aid in the 
preparation of the substance, why was the paragraph 
iven? 
oWe have said no book is utterly without merit, and in 
the case of Mr. Urquhart’s production the merit will be 
found in the few working hints given, such as “ For 
dynamo-electric machine working the vat should always 
be deeper than for battery work. This will prove all the 
more necessary when a circulator of the solution is em- 
ployed. One foot extra is usually enough. In deciding 
upon a depositing vat, it should always be remembered 
that a large bulk of solution works in every way more 
satisfactorily than a small bulk. It gives a more uniform 
deposit in less time; the component parts of the whole are 
not so easily disturbed by accidents; it dissolves the 
anodes more regularly than a small bulk of solution, and 
is in every way better adapted for rapid and good 
working.” 

Mr. Urquhart’s book is divided into ten chapters, two or 
three of which may be read with a little interest, although 
no new light has been thrown upon the subject, nor is it 
presented in the best form. Chapter V. deals with 
“ Depositing and Moulding Apparatus ;” Chapter VIII. 
with the depositing process, parts of both these chapters 
presenting readable and useful matter. 

The literature of electrotyping is not very extensive, 
because the subject is in fact but a minor part of electro- 
metallurgy, and demands no more than one or two short 
chapters at the most in a work on electroplating. Doubt- 
less, however, the cacoethes scribendi of the author is so 
paramount that we shall be driven to desperation by a 
succession of works on electro-gilding, electro-nickeling, 
&c., each as pretentious and unsatisfactory as this one. 

Electrotyping is not an old art. Its discovery was first an- 
nounced by Prof. Daniell, of King’s College, who observed 
that copper deposited on a plate of platinum produced a 
coherent sheet, in which the irregularities of the platinum 
were clearly shown. Messrs. Spencer and Jordan in Eng 
land, and Prof. Jacobi in St. Petersburg, developed the 
observation, and made public the operation in 1839. From 
then till now progress has been gradual, but we venture to 
assert that Messrs. Elkington do not follow the systems 
described by Mr. Urquhart, and that the fame of Mr. Gore 
will suffer no diminution by the comparison of his work 
with that before us. 


LIVERPOOL ENGINEERING Society. — The usual fortnightly 
meeting of this society was held on Wednesday evening, at the 
Royal Institution, Colquitt-street, Mr. A. Holt, M.I.C.E., in the 
chair. A paper was read by Mr. J. F. Aspinall, ‘‘on Automatic 
and Non-Automatic Vacuum Brakes.” The author first described 
the working of the Smith Vacuum brake on the Great Southern 
and Western Railway of Ireland, pointing out some of the improve- 
ments which had been made in the working parts since its first 
introduction from America, these improvements having been 
suggested by the many practical men in whose hands the ea | 
of the brake has been placed on our railways. Smith sacks fitt 
to carriages for over four years were found to be in good order, 
and apparently capable of lasting a much longer period. Great 
stress was laid by the author on the necessity of applying the 
brakes as gradually and lightly as possible, so as not to incon- 
venience the passengers. The steam valve on the engine is easily 
adjusted to produce a vacuum of 5in., which is quite sufficient for 
ordinary stoppages. The author then described the automatic 
vacuum brake which he had patented, and which is in use on the 
London and South-Western Railway, and other lines in England. 
After describing its working by means of diagrams, and pointin 
out its extreme simplicity, on account of the absence of springs ani 
any parts requiring lubrication, the author made some observations 
as to the gear for applying the brake-blocks to the wheels. The 
system of placing them between the driving wheels of the loco- 
motive had not been found to work well, on account of the jarring 
motion produced, and it had a bad effect on the coupling-rods. A 
tensional gear, giving a uniform pressure upon each wheel, was 
stated to be the best for use on carriages. A hearty vote of thanks 
to the author for his interesting paper closed the proceedings. 

LONDON AND SUBURBAN RAILWAY OFFICIALS’ ASSOCIATION.— 
The annual dinner of the members and friends of this association 
took place at the Criterion, on Saturday evening. It was very 
much more numerously attended than in previous years, and almost 
entirely by railway men. For some time the iation isted 
chiefly of officials of the South-Western Railway, but very many 
members have now joined from other railways, and the occasional 
evening meetings for the discussion of papers on railway or allied 
subjects seem to be very much appreciated. Mr. F. J. Macaulay, 
secretary of the London and South-Western Railway Company, 
was in the chair, as — of the association, and the vice- 

resident, Mr. W. Kirtley, locomotive superintendent of the 
ee non Chatham, and Dover Railway, was vice-chairman. In 
proposing the toast of the evening, the chairman said the associa- 
tion was established in 1873 by a small number of gentlemen con- 
nected with the London and South-Western Railway, for three 
objects—namely, for gathering railway officials together for social 
intercourse, for mutual instruction by papers, &c., and the inter- 
change of opinions on railway matters, and for a provident object, 
in no way interfering with friendly and benevolent societies, but for 
benefit of members out of employment. The association numbered 
at first 65 members, and now there were 101 members, besides a 
very large number of subscribing honorary members, and a balance 
of £1375. The toast was acknowledged by the past president, Mr. 
Tomlinson, superintendent engineer of the Metropolitan Railway. 
Sir J. Bennett proposed ‘‘ The Railway Service generally,” and 
said that if 2500 years ago the Greeks, who knew something of the 
motive power of steam, had only started the railway system, the 
world would by this time have been worth livingin. Mr. W. Adams, 
superintendent of the locomotive and carriage department of the 
London and South-Western Railway, responded to the toast. The 
subscriptions to the association during the evening amounted to 
nearly £140. 


THE IRON, COAL, AND GENERAL TRADES 
_ OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE mills and forges of South Staffordshire are in much less 
active employment this week than at any time for three or four 
months past. 
difficult to gets and the firms who before Christmas declined to 
book beyond January have very little to do. 

The mails this week from Australia and the Cape have brought 
some good sheet orders for prompt execution, pe they have been 
distributed over several firms to secure early delivery. “A weakened 
antipodean market has made it difficult to secure late rates for 
medium sheets ; yet good qualities of singles were hard to buy to- 
day—Thursday—in Birmingham, and yesterday at Wolverhampton, 
at under £8 when singles alone were ordered, or at much under 
£7 5s. to £7 10s. when singles were taken in conjunction with 
doubles and latens. For doubles, £8 10s. was quoted; and latens 
were easy to buy at £10. Less money than this will be accepted 
by some firms; but rather than book at the rates offered by 
customers who have purchased from these houses, there were other 
sheet makers yesterday, who preferred the alternative of mills 
without an order. 

Best bars held their own at from £7 10s. to £8 2s. 6d.; but 
medium and common bars were easier than lately. A serviceable 
bar was offered in Wolverhampton at under £5 17s. 6d. delivered, 
though the delivery was equal to 3s. 6d. per ton. Other makers 
declined to book at under £6 to £6 10s. per ton for ordinary mer- 
chant sizes. 

Most new business is being done in baling strip for the United 
States. Orders for lots of 500 tonsare fairly numerous. One firm 
having extensive hoop rolling appliances has orders forabout 3000 tons 
of strip for America on its books; but in other departments there 
is at the same works conspicuous slackness. Makers believe that 
if they can continue to take the prices which now rule, cotton hoop 
orders will increase. Some makers quote £6 5s. for this article at 
works. Tube strip, on the contrary, was offered at £6, and might 
for some brands of gas strip have been bought for £5 17s. 6d. per ton. 
Nail strip orders were much sought after. Coopers’ hoops were 
quiet at from £6 10s. to £7. 

Nail rods are in a little better request for the East, but for home 
use are very slowly demanded. 

Rounds for river chains and for cables are moving, and bars for 
axles of Cape wagons, together with smithy bars of the sort taken 
by the railway wagon and the rolling stock firms, increase in 
request. 

New inquiries are out this week for gasometer sheets and for 
girder plates, with angle and T-bars for bridges and roofs. 

Staffordshire and Shropshire all-mine pig iron was firm to-day 
and yesterday at £3 2s. 6d. to £3 5s. per ton, and cold blast at 
from 15s. to 20s. in advance of the last figure. Thorncliffe pigs, 
for which £3 2s. 6d. was being asked a fortnight ago, might in 
some cases have been bought to-day at £3; but the price was too 
high for business. Good Derbyshire iron could rarely be procured 
at more than Is. under £2 10s. per ton, and in no case with deli- 
veries extending into July. Northamptonshire and Lincolnshire 
pigs, which in advance of last quarter-day were put up upon pre- 
vious sales to the extent of 5s. per ton, were to be had yesterday 
at a drop of 2s. 6d.; but where only 2s. 6d. had been put on that 
advance had been maintained, yet without sales. Low qualities of 
melting iron from Staffordshire furnaces were procurable at 
£2 2s. 6d., and cinder pigs at £2. 

Engineers are doing an encouraging business in corrugating and 
bending machinery for the galvanisers. This week an inquiry is 
to hand for sheet-bending apparatus from the East Indian Peninsula 
Railway Company. It is to be set up in Bombay, but previous toship- 
ment is to be put in operation at the manufacturer’s works and 
passed by an inspector on behalf of the company. When it is 
mentioned that the price charged by the galvanisers for bending 
corrugated sheets to shape is about £2 a ton, it will be readily seen 
that there is plenty ~ ¥ room for the employment of bending 
machinery by foreign railway companies to do their own work of 
this class. 

A slight improvement is to be noted in the demand for platform 
weighing machines and tables of the heavier descriptions adapted 
to railway and dock requirements. American competition in plat- 
form machines has been successfully met by the introduction by 
Birmingham makers of machines of superior strength and com- 

tness and less cost. Anvils are in steady demand by the 
Jnited States. 

The leading makers of patent wrought nafls have this week 
advised customers of a reduction in prices of 24 per cent. on the 
gross ; but smaller makers have not as yet followed suit. 

The operative ironworkers of South Staffordshire, North Staf- 
fordshire, and Shropshire, have now formally signified themselves 
as in favour of adopting the principle of insurance in lieu of the 
benefits of the Employers’ Liability Act. The South Staffordshire 
Mill and Forge Wages Board have now, therefore, appointed a 
committee of masters and men to arrange a scheme, and more 
particularly the proportion in which the employers and employed 
shall respectively contribute. At present the masters hold that 
their liability will be more than met by the payment of 25 per 
cent. on the men’s contributions to the fund; but this amount 
the men say is insufficient. 

The report of the Patent Nut and Bolt Company, Darlaston, of 
which I forwarded a summary in my last, was adopted at the 
annual meeting of the company on Tuesday in Birmingham. Mr. 
J. D. Weston, the chairman, said that a profit of £36,500 had 
been made in the face of very severe competition. That success 
was not due to any temporary causes, and it gave promise of long 
continuance. Although the directors had not for the last six or 
seven years added anything to capital account, they had extended 
and partly rebuilt their works; increased, renewed, and re-modelled 
their machinery ; and almost re-modelled also the colliery of which 
they came into possession seven or eight years ago. They had 
made their blast furnaces second to none in Glamorganshire, or 
indeed in Wales, and they had laid down railways and introduced 
appliances that would serve the purpose of production combined 
with economy. The iron that they made at two large ironworks 
they manipulated mainly into nuts and bolts, and railway fasten- 
ings generally. The deputy-chairman—S. de la Grange Williams 
—in seconding a motion declaring a dividend of 10 per cent., said 
that the profits of the company had been made in spite of prices 
lower than had ever before been known in the trade. This was 
done, he said, by the company at their works, and he added that 
es a company was almost in a position to make nuts and bolts for 
nothing.” 

During the week the annual peteg of the South Staffordshire 
and East Worcestershire Institute of Mining Engineers has been 
held at Dudley. The — showed 241 members, as against 254 


Orders to supply the place of those run out are |* 


against in seven instances, mostly by the Corporation of Wolver- 
hampton. The verdicts were given by a special county jury. 
Upon the seven properties the Corporation gained by the final 
awards of the arbitrator £2120, as compared with his provisional 
award ; and by the appeals to the jury a further £3999 on the 
finals—a reduction altogether of £5850 on the total sum of £35,090 


awarded provisionally. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—A general absence of demand is still the prevailing 
feature in the iron trade of this district, and even where sellers are 
repared with concessions it is difficult to get any offers from 
oo Actual requirements, as I have pointed out in previous 
reports, are still for the most part well covered, ey consumers in 
many cases being fully bought for the first half of the year, and 
the stoppage of many of the ironworks, as the result of the 
miners’ strike, has, by diminishing the consumption, tended to still 
further postpone the placing out of further orders. 
There was very little doing at the Manchester weekly ing 
on Tuesday. The inquiry for pig iron especially was extremely 
small, and the continued downward tendency in prices which was 
apparent served only as a check upon buyers in giving out what 
few orders they might have in hand. Makers, as a rule, who have 
still a good deal of iron to deliver on account of old contracts, are 
not actually pressing sales to any large extent, but merchants 
appear to be ies the market, and outside brands in dealers’ 
hands are offered at under makers’ quotations. 

Lancashire pig iron is at present meeting with little or no 
demand, and the local furnaces are only kept going with deliveries 
on account of contracts in hand. The quoted prices for delivery 
into the Manchester district remain at 46s. 6d. for No. 4 forge and 
47s. 6d. for No. 3 foundry, less 24 per cent., but these figures are 
scarcely more than nominal, and makers would be open to offers at 
6d. to 1s. per ton less. 

Lincolnshire and Derbyshire irons are now being offered in this 
district at very low figures ranging from 46s. to 48s. per ton, less 
24 per postgg forge and foundry qualities delivered equal to 
Manchester, although some makers are asking considerably above 
these prices. Middlesbrou sh iron could also be bought at 46s, 10d. 
per ton, net cash, delivered equal to Manchester, but at this price 
there is no business to be done here. 

In the finished iron trade makers are firm at late rates, 
but there is no general activity in the demand to give any 
real strength to the market. The position taken up by 
manufacturers is due almost solely to the exceptional cir- 
cumstances created by the colliers’ strike, which has temporarily 
entailed a considerable increase in the cost of coal, and also a serious 
interruption with operations at -many of the works. For hoopsand 
sheets a tolerable good enquiry is reported both on home and 
export accounts, and there is also a moderate business doing in 
light rails, but other descriptions of finished iron are only in 
limited request. For delivery into the Manchester district the 
average price for ordinary bars remains at about £6 per ton, 
ordinary baling hoops are quoted at £6 10s. to £6 15s., and steel 
hoops, of which a considerable quantity are now being used, £8 15s. 
to rs per ton ; sheets are quoted at red 15s. to £8; ordinary boiler 
plates at £7 15s. to £8 5s.; and good marked brands at £9 to £9 10s. 

r ton. 
a> the engineering branches of trade there is no material change. 
General engineers complain that very few new orders are coming 
in, whilst the recent severe weather, by eo ey building opera- 
tions, has interfered with the execution of orders in the hands of 
machinists. 

There are at length indications that the protracted strike in the 
Lancashire coal trade is coming to anend. In the West Lancashire 
districts a fair start towards a resumption of work has been made 
this week. The men, however, are still in a very unsettled state, 
and the number at work has fluctuated from day to day; but the 
general impression is that the close of the week will see a virtual 
termination of the strike. In the Manchester district, the number 
of men going in has been slowly increasing during the week; but 
the proportion of men at work is still very small. In other dis- 
tricts, where work had last week been partially or wholly resumed, 
the position of affairs remains without material change. So far as 
round coals are concerned, buyers and s in I hire 
have continued to receive plentiful supplies from outside districts ; 
but engine classes of fuel are still scarce, and this has been a serious 
inconvenience in many branches of industry. Exceptional prices, 
governed by the present condition of the market, have still to be 
paid for supplies, round coal delivered into the Manchester district 
ranging about 14s. to 16s. 6d., and good qualities of engine fuel, 
10s. 6d. to 12s. 6d. per ton; but the anticipations of an early ter- 
mination of the strike have during the last few days had a material 
effect upon the market. Buyers, in the a of lower prices, 
have been holding back further orders foranylarge quantities. Holders 
of stocks have shown an anxiety to press sales, and sellers from out- 
side districts have evinced a disposition to give way upon their late 
rates. Although the absence of stocks, which have been so com- 
pletely cleared away during the strike, will have a tendency to 
strengthen the market, there is every indication that as soon as 
the Lancashire output of coal is once more fairly resumed, prices 
will return to a level comparatively little above that ruling prior 
to the strike, and it will 3 chiefly in the lower classes of fuel for 
manufacturing purposes that any material advance in prices will 
be maintained. 

During the week the directors’ reports of several large 
Lancashire coal and iron companies have appeared, and they 
fully bear out what I have written. The half-yearly 
report of the Wigan Coal and Iron Company, the largest concern 
of its kind in Lancashire, shows that the net result of the com- 
pany’s operations for the six months ending December 31st last 
was a profit of £419, and the directors state that the — of 
the caine during the half-year showed an actual loss, the selling 
prices of fuel having fallen below the cost of production. The 
manufactur and sale of pig iron had, however, proved fairly satis- 
factory. ‘lhe directors, in concluding their report, express their re- 
gret at the unprofitable state of the coal trade, and add that the year 
just closed has been by far the most unsatisfactory as regards the 
coal trade which has been experienced since the company was 
formed. In the half-yearly report of the Astley and Myldestey 
Coal and Salt Company a loss of £1889 upon the six months is 
shown, which will increase the amount standing to debt of profit 
and. loss and t in this pany to £5900. 

Barrow.—The demand for hematite pig iron has improved on the 
week, and it is now evident that as the spring season advances the 
demand will considerably improve. At several of the works in the 
district the number of furnaces in blast is likely to be increased as 


last _. Mr. Thomas Brettell, Dudley, was elected president, 
and Mr. W. Farnworth, manager of the Swindon Ironworks of 
Messrs. E. P. and W. Baldwin, vice-president for the year. Mr. 
George Jones read a paper ‘“‘On Netherton Anticlinal,” and Mr. 
W. P. Hayward, the retiring president, read one ‘‘ On Employers’ 
Liability.” The new president, in his inaugural address, con- 
demned the Employers’ Liability Bill, and congratulated the insti- 
tute on the election to the vice-chair of a mechanical engineer. 

The last half-yearly report of the Wolverhampton Gas Com- 
pany shows a profit of £6333 The usual dividends at the rate 
of 10and 6 per cent. on the consolidated stock and preference 
shares were declared at the shareholders meeting. The chairman 
said that the company’s gas was sold almost as low as any gas in 
the kingdom, yet that when the affairs of the company would 
permit it, a further reduction in the price would be made. 

The awards made in connection with the Wolverhampton Town 
ee ag Scheme by Sir-Henry Hunt, C.B., the arbitrator 

the Artisans’ 


Dwellings’ Act, have recently been appealed 


the d 1s made upon makers of iron will be greatly supplemented 
when the spring season commences. This week the value of iron is 

uoted at 70s. per ton for Nos. 1, 2, and 3 Bessemer, 68s. for No. 3 

orge and foundry iron, and 65s. for inferior qualities. An advance 
of 10s. per ton has been made on steel rails. Iron ore remains in 
good demand at from 12s, 6d. to 16s, 6d. at pits. There is a 
liberal delivery of ore from Spain and other countries. Shipbuilders 
and engineers are very busy, although no new orders of magnitude 
have recently been booked. 

On Saturday the Barrow Shipbuilding Company launched a 
powerful dredger, for the European commissioners, intended for 
dredging operations at Sulina. She is of the following dimensions : 
Length, 124ft.; breadth, 38ft.; and depth of hold, 10ft. She is of 
exactly similar dimensions to the two dredgers built by the same 
company for the St. Petersburgh Canal. 

Storage arrangements are being made in the Barrow docks for 
iron and steel, with a view of facilitating the shipment of metal by 
means of warrants. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tue sliding scale arrangement for the regulation of miners’ 
wages makes progress. I have already informed you that an 
arrangement was come to at Manvers Main, for a period of two 
years. This week the Holmes Colliery has also been put on the 
same principle ; and by the end of the week—or at all events by 
the end of next week—Denaby Main will be arranged in a similar 
way. With Denaby Main over 3000 colliers will then be workin; 
a the sliding scale ; and there are hopes that the proposals o 
the masters to have it general in the district may yet be agreed to. 
Mr. Frith representing the Barnsley Union, opposes the sliding scale 
unless it is preceded by 10 per cent. advance, which the coalowners 
state they cannot afford. Mr, Chappell, of Swinton, who represents 
a not inconsiderable section of the mines in the Rotherham district, 
ssdoing his utmost to induce his men to accept the employers’ pro- 
posals, and is incurring a good deal of obloquy from his order on 
that account, But he is ape | way amongst his men, and there 
is now more hope of ending strikes by a sensible arrangement like 
that of the sliding scale than at any previous;period. 

Strong confirmation of the coalowners’ statement that coal- 
working is far from profitable, is found in the report of the 
Rotherham, Masborough, and Holmes Coal Company, Limited, 
which reached me last Monday. The loss on the year’s working 
is £4530. ‘The directors state that it is not possible to carry on the 
company without more capital, and that the time has now arrived 
to re-organise the company. Mr. Charles Markham, the managing 
director of the Staveley Coal and Iron Company, in a very sensible 
letter to the Sheffield Daily Telegraph, points out that there is 
hardly a colliery in South Yorkshire and North Derbyshire that 
has for a long time past been worked at a profit, and that every 
thousand pounds that has been received from the sale of coals 
has been expended in material, wages, and tolls to railway 
companies. He adds—and no one knows better than he 
does—that the iron trade is in a very unsatisfactory con- 
dition, and a very slight increase in the value of coal 
will inevitably lead to the blowing-out of a number of furnaces. 
As a matter of fact this was done by Messrs. John Brown and Co., 
Limited, when their colliers at Aldwarke Main and Carr House 
struck for a 10 per cent. advance. The Carr House men have 
now requested to be taken back on the old terms against which 
they struck, and have accompanied their request by an expression 
of regret that they should have caused the pit to stop. 

The Midland Iron Company announces a profit for the year end- 
ing 31st December last of £4884, making with the balance brought 
forward from last year, a total of £5573, out of which it pays a 
dividend of 74 per cent., and carries £822 forward to next year. 

A local firm of rail rollers have at present 30,000 tons of steel 
rails on their books, Their latest orders were for the Midland 
Railway Company, and the Government—for the Indian States 
Railway. Prices still keep very low, but the rates are rather more 
remunerative then they were. 

Messrs. Brown, Bayley, and Dixon, Limited, the Sheffield Steel 
and Iron works, have been ful in peting for a recent 
heavy order for axles and tires given out by the Great Northern 
ren Company. This company does not contemplate working 
the rail mill at present. It is doing a good business in axles, 
tires, and spring steel. 

The directors of Messrs. Samuel Fox and Co., Limited, Stocks- 
bridge Works, Deepcar, have declared an interim dividend of £4 
per share, for the last half year, being at the rate of 10 per cent. 
per annum. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE slight improvement in the value of Cleveland pig iron 
reported a week since has scarcely been maintained. The continu- 
ance of bad or changeable weather has had a depressing effect, as 
consumption and distribution are thereby still impeded. The 
announcement of three failures in the iron trade in quick succes- 
sion has not helped matters. The first of these is the firm of 
Morrison, Bros. iron merchants, of Glasgow. The partners are 
well known in Cleveland, having resided there in times past. 
Several merchants and brokers are affected, but not deeply, the 
debts incurred being mostly accumulations for brokers’ com- 
mission. It is said Messrs. Morrison Bros. made a considerable 
sum of money very quickly during what is now known as the 
** American spurt,” in the autumn of 1879, and that a continuance 
of similar operations, in a dissimilar condition of the market, has 

roduced or precipitated the effect which is now apparent. In 
act, the Scottish proverb, ‘‘ Easy come, easy go,” still holds 
true. The second failure announced is that of Messrs. Kirk Brothers, 
iron manufacturers, of Workington. The partners are Messrs. 
Henry Kirk, who lives on the spot, and Thomas Kirk, who lives at 
Stockton. Both these gentlemen are greatly respected on account 
of their thorough practical knowledge, as well as the close attention 
they have always given to business. They did a large business in 
rivet iron, and sold their products to the ship and boiler-builders on 
the east coast and elsewhere. Recently they were noted for the very 
high tests they were willing to undertake, and for prices which were 
little, if anything, above those of ordinary Cleveland rods. They 
bought considerable quantities of Cleveland pig iron, mainly from 
merchants, and some of these have now to r unfortunate 
transactions." It is not known yet whether the works will be 
carried on infuture or not. It is thought, however, thatin the altered 
condition of things from the time they were built, they are scarcely 
well enough situated. Clearly, to take Cleveland pig iron over to the 
west coast, and then bring it back in the form of rivet iron to sell 
on the east coast, cannot be the right thing todo. Not only so, 
but the Cumberland coal is not so good for heating purposes as 
that supplied to the Cleveland district from the county of Durham. 

The third failure announced is that of the Mersey Steel and Iron 
Company, Limited, of Liverpool. This concern seems to have 
been very unfortunate, but from what cause is not at present clear. 
Possibly the Lancashire colliers’ strike may have been the “last 
straw,” as the Durham colliers’ strike in the spring of 1879 was, in 
the case of Hopkins, Gilkes, and Co., Lloyd and Co., and the then 
existing Skerne Company. It is not thought that the Cleveland 
district will be much, if at all, affected by this failure. 

ether from the causes referred to, or from others, there was 
a flat tone among those who attended Middlesbrough Exchange on 
Tuesday. Prices were nominally unchanged, and little business of 
any kind was done. No. 3 foundry pig iron was 38s. 6d. per ton, 
No. 4 shilling less, warrants 1s. 9d. more. Shipments have been 
rather better, but it is not expected that they will much exceed 
50,000 tons for the month. Iron is being freely put into store ; 
the increase during the week is 3838 tons, making a present total 
of 144,283 tons. 

The manufactured iron trade maintains its previous position, 
plates — quoted at £6 15s., angles £5 15s., and bars £5 10s., in 
trucks Middlesbrough less 24 per cent. discount. The ‘scarcity of 
specifications previously complained of is not now quite so great, 
and two or three weeks of fine weather would probably cause it to 
disappear altogether. The principal source of anxiety to the 
manufacturers is the attitude of the ironworkers. The concession 
made last week at the Stockton Works to shearmen’s helpers, has 
had the effect of unsettling every other class of labour. The 
Board of Arbitration and sliding scale are simply laughed 
at. The men argue if masters are found ready to relin- 
quish their claims under these contracts, whenever pressed by 
a dozen men in each works, they must expect to be successively 
pressed by each dozen employed by them. It is reported that 
most of the men employed by the Stockton Malleable Iron Com- 
pany put in their notices on Saturday last for as yet undefined 
advances. The Standing Committee of the Board of Arbitration 
has been hastily called together to ider the situation, but no 
decision has been arrived at. It is thought by many that a lock- 


out or strike of at least a week’s duration is likely to take place 
before long. This will not injure the interests of the employers 
much if at all. It will allow the shipbuilders to overtake the stocks 
in their yards, and will tend to gee both the labour and the pig 
iron markets. Indeed it would help matters in every way from the 
manufacturer’s point of view. 

An attempt was made on Tuesday to sell by auction in Middles- 
brough Rudlenes the West Hartlepool Rail and Plate Mills. The 
attendance was very small, not more than a dozen persons being 
present, and none of whom made a single bid. The upset price 
was £25,000 for property which originally cost nearly £100,000. 
The works comprise 140 puddling furnaces, rail mills equal to a 
turn-out of 40,000 tons, and plate mills capable of producing 
10,000 tons per annum. It is clear that at present there is no 
capitalist in the district who thinks that the investment is a 
favourable one at the above, if at any, price. 

The coal trade keeps very quiet at previous prices. At the coal 
trade offices, Newcastle, a meeting of viewers has been held to 
consider the case of the Seaham Colliery. The conclusion unani- 
m arrived at was that it is not at present safe to interfere 
with the ‘‘ stopping ” of the sealed up workings; and that the month 
of June is the earliest date when the question should be re- 
considered. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been little animation in the warrant market this 
week, speculation having for a time been somewhat checked by 
the failure of a broker, holding a large quantity of iron, last week, 
and also by the unfavourable nature of the reports to hand con- 
cerning the condition of the different departments of the trade. 
Except for home consumption, the demand for pig iron just now is 
very flat. So far as can be learned the orders for the Continent 
come in but slowly, and the backward state of the trade in Scottish 
»igs in New York is unfavourable to the immediate expansion of 
fl in that direction. Last week’s shipments amounted to 
only 7404 tons, as compared with 15,152 in the corresponding week 
of last year, and the foreign exports show a comparative decrease 
since Christmas of no less than 20,205 tons. The arrivals of 
Middlesbrough pigs are increasing, because the stocks that were 
laid in by merchants here are all but exhausted. Business is, how- 
ever, quiet. At the malleable works there has been rather more 
iron wanted, and the placing of a series of fresh contracts in the 
shipbuilding trade will serve to prolong their activity. The 
foundries, with a few exceptions, are doing rather less, e steel 
works continue as busy as they possibly can be. Stocks of pig iron 
© on increasing, there being about 526,000 tons in store with 
essrs. Co and Co., in Glasgow. During the first six weeks or 
so of the year, particularly if the weather is bad, heavy storing of 
pig iron is quite a usual thing, but the increase this season would 
appear to be considerably above the average. 
usiness was done in the warrant market on wr | forenoon at 
from 50s. 6d. to 50s. 74d. cash, and 50s. 8d. to 50s. 9d. one month, 
the afternoon quotations being mostly a shade less. On Monday 
the market was dull, with prices declini The forenoon’s busi- 
ness was done at from 50s. 64d. to 50s. 6d. cash, and 50s. 7d. one 
month, while the figures at the afternoon’s market were 50s. 44d. 
to 50s. 3d. cash, and 50s. 6d. to 50s. 5d. one month. The market 
was steady on Tuesday at the previous day’s rates. Business was 
done on Wednesday down to 50s. 34d. cash, and 50s. 5d. one 
month. To-day—Thursday—the market was quiet, at 50s. 1d. to 
50s. 2d. cash, and 50s. 2d. to 50s. 3d. one month. 
The inventors, patentees, and manufacturers of Glasgow have 
— to petition Government in favour of Mr. Anderson’s Patent 


The makers have 121 furnaces in blast against 111 at the same 
date last year, 113 being employed making ordinary pig, and 8 
hematite. Since last report one furnace has been put outat the 
Monkland Works. The inquiry for makers’ iron is dull, and the 
prices are, as a rule, rather under those of last week. Gartsherrie, 

ree on board, per ton, No. 1, is quoted at 60s.; No. 3, 52s.; Colt- 
ness, 60s. 6d. and 52s. 6d.; Langloan, ditto, ditto; Summerlee, 
60s. and 51s. 6d.; Calder, 60s. and 52s. 6d.; Carnbroe, 57s. 6d. and 
51s. 6d.; Clyde, 51s. 6d. and 49s. 6d.; Monkland, 51s. 6d. and 49s.; 
Quarter, 51s. and 49s.; Govan, ditto, ditto; Shotts, at Leith, 
60s. 6d. and 53s. 6d.; Carron, at Grangemouth, 62s, 6d.—specially 
selected, 56s.—and 51s. 6d.; Kinneil, at Bo’ness, 52s. and 51s.; 
Glengarnock, at Ardrossan, 57s. 6d. and 52s. 6d.; Eglinton, 
51s. 6d.; ditto, ditto. 

The shipments of iron manufactures from the Clyde during the 
past week embraced £3300 worth of machinery, of which £1443 
was for Trinidad and £930 for Calcutta; £7764 sewing machines, 
of which £4684 went to Melbourne, £1005 to the Mediterranean, 
£1088 to Antwerp, and £855 to Halifax and Boston; £18,000 
worth of other manufactures, of which £3470 went to Melbourne, 
£7330, pipes, for Rio de Janeiro, £2046 for Calcutta, £2080 for 
Trinidad, and £881 for New York. : 

As indicated above, the malleable iron trade continues well 
employed, with the prospect of additional business, 

he steel works, which have been in course of erection at 
Motherwell for twelve months by Mr. David Colville, are at 
length in operation. They cover 14 acres of ground, and have 
roofs enclosing 5490 square yards. Siemens’s gas producers, to the 
number of thirty-two, have been erected, and there are four 
twelve-ton melting furnaces, capable of making 500 tons of steel 
ingots weekly. Engines, steam hammers, rolling mills, and shears 
have been provided upon the most approved principles, and the 
mills appear to be well equipped in every particular. The steel 
manufacture in Scotland is developing with great rapidity. 

The coal trade in the West of Scotland has been particularly 
= for several weeks, the coalmasters having benefitted greatly 

rom the strikes in Lancashire and Yorkshire. The colliers have 
steadily resisted all the efforts of their leaders to induce them to 
strike for advanced rates of pay. They have been working longer 
hours than usual, and earning good wages, and the production of 
coal now seems quite sufficient for all purposes ; indeed, rates are 
a shade easier. Stocks are rapidly increasing in the eastern 
mining counties, and the foreign trade is coming on but slowly. 

Some very good orders are being booked in the Clyde ship- 
building trade, the poaats of which is the backbone of the 
industrial activity which now prevails in Scotland. 

At the fifth oo of the present session of the Institution of 
Engineers and Shipbuilders in Scotland, held in Glasgow on 
Tuesday, Mr. Thos. Davison read a paper on ‘‘ Strengthening 
Malleable Iron by Breaking and Compressing it,” Mr. F. W. Dick 
one on ‘‘Steel Castings,” and Mr. D. Johnstone on ‘‘A Water Meter 
and Hydraulic Motor.” Mr. Joseph Russell, shipbuilder, Port- 
Glasgow, was admitted a member, and Messrs. Wilkam Ferguson, 
James Harvey, and 8. B. Newton as graduates. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir seems that the Swansea Bay and Rhondda Railway is not so 
popular remy A the Swansea coalowners as was expected. It is 
contended by these objectors, who of course are only exceptional, 
that the Rhondda coal being of superior character to that of 
Swansea the coal trade of the place must suffer, and only the 
railway and harbour interest benefit. The protectionists, however, 
are few in comparison with the free traders, and the new move- 
oa for linking the great coal valley with Swansea is progressing 
well, 


General trade at this place is also improving, and much better 
hopes are entertained of the tin-plate works. Some slight addition 
to ae has been had within the last few days. Welsh iron is 
still in fair demand, and at Swansea and Cyfarthfa business in this 
class is tolerably good. Bars are firm at £5 5s. There is not so 
much inquiry for old rails and scrap, and one good reason for this 


is, large stocks which have been accumulated are now uae 
reduced. I noticed considerable activity at Tredegar Works lately. 
The furnaces, now of modern form, are doing good work. 

The inquiry for iron and steel rails continues. Firms near 
Sheffield and in Cleveland have secured the contracts for rails to 
the new line at Hull, which were hoped to come in this direction. 
The Taff Vale are pushing on their new branch up the Clydach, and 
if anything like good weather be obtained the close of the spring will 
see a substantial completed. 

I note that at the meeting of Taff Vale directors at Bristol this 
week, the announcement of 10 per cent. dividend and 8 per cent. 
bonus was declared. The directors also gave away £1000, half to 
the new hospital at Cardiff, and the other to schools, 

One of your contemporaries suggested lately that some remis- 
sion to coalowners would be acceptable. This is not likely as 
regards the tonnage of coal, but it might fairly be done on pitwood 
up the line, and, considering that this is an important item to coal- 
owners, an abatement would be appreciated. That would leave 
tolls on coal as they are. 

Shipments of iron have been busy of late to the Brazils and 
Rio de Janeiro, and good orders are on books for these localities. 

The total exports of iron and steel from the Welsh ports last 
week were over F000 tons ; total exports of coal, 170,000 tons, showing 
an increase over the exports of the week before of 67,000 tons. 
Cardiff alone in the two weeks’ exports shows an increase of 60,000 
tons. Prices have not advanced, but there is a firm condition 
noticeable, and business is done freely at 9s. 6d. to 10s. f.o.b., 
double-screened steam coal. 

Demands are substantial from the Mediterranean, especially the 
upper, and the Spanish and Italian ports. A good trade is also 
done with the East Indies and the River Plate, but French busi- 
ness, especially northern, remain slack. 

The colliers are quiet in all districts of South Wales and on the 
Monmouthshire coal-fields, and not a solitary case has occurred of 
a demand for increased wages, the men abiding steadily by the 
provisions and arrangements of the sliding scale. It is, however, 
thoroughly understood that if existing prices are maintained, 
showing an advance of 1s. from previous rates that they will put 
Prana a plea for an advance. This, of course, will be given 
— application, if the examination of the books should 
justify it. 

Steady adherence to the Permanent Fund continues to be shown 
by neighbouring counties, such as Gloucestershire and Somerset- 
shire, the colliers in many cases contracting themselves out of the 
Employers’ Liability Act, and in all cases the coalowner has bound 
himself to give a substantial addition to the fund. 

There is less inaction amongst certain classes of tin-plate 
workers, notably forgemen. 

At Liverpool and London 15s, is about the ruling price for 
ordi coke, but as the make is falling in quantity a better 
figure may be expected in a short time. A working collier suggests 
that collieries should be cleared of men and horses one day in the 
month, and the air stopped so that gas should escape in great 
quantities, then brisk currents put to work, the colliery cleansed 
thoroughly, and work resumed. 

At the Mardy colliery a resolution has been passed by the colliers 
to assist the officials in bringing offenders to justice who smoke in 
thecolliery. This is a step in the right direction. One of the Mard 
colliers had been sentenced but a few days before to one month’s 
imprisonment for the cffence. 

With regard to the alleged defect in the special rules of the 
Mines Regulation Act respecting carrying pipes in collieries, it is 
stated that at each colliery owners are drawing up regulations 
respecting it. 

An important colliery in the Aberdare Valley is in Chancery. 

The petition for winding up the Glanyravon Iron and Tin-plate 
Company has been dismissed with costs. The petitioning creditor 
has since been paid in full. 

The new appliances at the Bute Docks for unloading Bilbao ore 
into Cyfarthfa wagons are working with the greatest success, both 
mechanically and as to despatch. 


GAS-LIGHTED Buoys FoR THE SvEZ CANAL.—M. Ferdinand de 
Lesseps has not been slow to recognise the value of the gas-lighted 
buoys made under Pintsch’s system, and being extensively 
adopted by the Corporation of the Trinity Brethren, and 
the Board of the Northern Lighthouses. A byoy on Herbert's 
aay the form almost universally employed by the Trinity 

ouse, 7ft. diameter and of 150 cubic feet capacity, has been pre- 
pared by the Pintsch’s Lighting Company and fitted with com- 
pound lens lantern showing a red light, for employment on the 
port side of the entrance to the Suez Canal, by order of M. de Les- 
seps. The buoy is of the same form as that illustrated in THE 
ENGINEER for the 25th of April, 1879, and will be sent ont 
filled with gas at a pressure of 7 a The 150 cubic feet 
at this pressure will burn continuously for six weeks—the 150 
cubic feet at that pressure being equal to about 1050 cubic feet of 
gas at atmospheric pressure. From the high pressure it is reduced 
by a regulator, already described in our pages, whence it passes to 
the burner at a pressure equal to that due to a head of about 1}in. 
of water, 0°7 cubic feet being burned per hour. For the pur- 
pose of testing it the buoy was sent down to the oil gas- 
works on the South-Western Railway at Clapham, erected there 
for the supply of carriages of the company lighted on Pintsch’s 
system. For the supply of gas to the buoys on the =— the 
Clyde Lighthouses Trust are erecting oil gas works at Port Glasgow, 
and abell buoy, fitted with the gas apparatus, is a bout tobeadded to 
those on the Clyde. The following letter from the engineers to 
the Northern Lights Board is of interest :—‘* Northern Lighthouse 
Board, 84, George-street, Edinburgh, 31st January. —Sir,—We 
beg to state that we highly approve of Pintsch’s gas-lighted buoys. 
As engineers to the Board TP Northern Lighthouses, we recom- 
mended that Board last year to give their statutory sanction to the 
establishment of these buoys at Skelmorlie Shoal and Roseneath 
Patch, by the Clyde Lighthouse Trust. We have also recommended 
the Northern Lights Board to adopt them at different parts of the 
coast, and also to test the suggestions which we some time 
made—first, of hanging the lantern on gymbals, so as to secure the 
constant horizontality of the emergent beams of light; and, second, 
the mode of distinguishing one buoy from another by making the 
flow of the gas itself, in passing through an automatic meter, to 
produce characteristic flashes for intermittent or occulting lights, 
without the use of clockwork.—We are, Sir, your obedient servants, 
(signed) D. and T. Stevenson.—To William Lester., Esq., 58, 
Renfield-street, Glasgow.” We cannot say what value is to be 
attached to the second suggestion made by Messrs. Stevenson, but 
as to the first, it must be remarked that in rivers such an —— 
ment would never be essential, while it is well known that the 
Herbert buoys float remarkably level, even in a considerable sea ; 
so that, for river mouths, the gymbal arrangement does not seem 
necessary, especially when it is remembered that any swing 
arrangement would greatly complicate the — and materially 
detract from the reliable character of the buoy as a light. While 
at the oil gasworks at Clapham a few days since, we noticed that 
the one 7in. retort at work was making 4 cubic feet of gas per 
minute from oil which is sold in this country at £7 per ton. From 
one gallon of this oil 87 cubic feet of gas are made, and the Pintsch 
Company receive 4d. per hour per lamp, which replaces an oil 
lamp costing §d. at least per hour. This is done by the latter com- 
pany at a profit, and the railway company saves 20 per cent. of the 
cost of lighting as compared with oil, while the passengers have 
the advantage of a vastly superior light. It will probably soon 
occur to the railway companies generally, that they are — 
a great source of profit by omitting to use gas, to say nothing o' 
the saving in lamp glasses, labour, and wear and tear. The whole 
of the South-Eastern Railway Post-office vans are now fitted with 
gas lighting apparatus, and new vans are to be so fitted both on 
this line and the South-Western Railway. The light is not only so 
much better but is so much safer in case of accident. . 


| 
| 
| 
| ‘ 
| 
| 
| 


148 


THE ENGINEER. 


Fes. 25, 1881. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 


*,* Ithas cone to our notice that some applicants of the 
Patent-opice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
ef giving the proper number of the Speciyication. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
ainding the numbers of the Specification, 


Applications for Letters Patent. 

*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

15th February, 1881. 

634. Jacqguarp Carbs, B. Toone, Nottingham. 

635. Securtnc Tupes in Borters, W. Tully, London. 

§. PRESERVING PotaTogs, &c., L. Laird, Douglas. 

MILts, P. Kirk, Worthington. 

638. Bicycte, J. H. Aston-juxta-Birmingham. 

639. Conpuctors, W. R. Lake.—(H. Maxim, Brooklyn.) 

640. Lusricatinc Spinpies, H. J. Haddan.—(J. W. 
Wattles, Massachusetts, U.S.) 

641. Moror Enoryes, E. M. Strange, Baltimore, U.S. 

642. CHILDREN’s Cots, G. W. Moon, London. 

643. Vetver Tissues, A. C. Henderson. —(Martin, 
Willems, and Co. Lille.) 

644. Heatine, &c., G. E. Pritchett, Bishop's Stortford. 

645. STEAMING, &e. ., Casks, A. Heathorn, Clapham. 

646. Cases, W. E. Gedge.—{R. Jennings, Baltimore.) 

647. Papocks, T. Harby, Liverpool. 

648. Secuninc Hanp iss, A. J. & R. F. Drury, Sheffield. 

649, Governors, R. Schmitz-Werotte, London. 

650. Looms, A. M. Clark.—(C. Coupland and J. H. 
Tingue, Seymour, U.S. 

651. Surep-sHears, A. M. Clark.—(C. Benavides and J. 
P. Arthur, Laredo, U.S.) 

652. Fricrion Apparatus, J. Walter.— 
and Co., 

653. Stoves, W. A. G. Schonheyder, Stoke Newin; 

654. Sowrnc Seeps, &c., K. H. Sander, Zweinaun orf, 

655. ARMOURED VESSELS, &c., J. H. Johnson.—(N. B 
__Clark, Philadelphia, U. 

Umpretias, &c., J. Jarman and J. Sambrook, 
Birmingham. 

657. VenTitatinc Mrves, &c., J. Knox, G. Falconer, 
R. Burns, and A. Knox, Glasgow. 

16th February, 1881. 

Mepicrnat Compounn, G. W. Hamilton, London. 

. CONTROLLING VALVEs, i. . Pearson, Clifton. 

. Sizmsc Macurnss, E. and 8. Tweedale, Accrington. 

. Sueer Racks, &c., E. Thomas, Oswestry. 

662. Hanp es for Bats, 0. E. Woodhouse, London. 

663. TELEPHONIC APPARATU s, P. M. Justice.—-(H. R. 
Miller, South Framington, U.S. 

664. Parntrna, J. C. Mewbum. Gutmann, Italy.) 

5. Rake Tees, P. Pierce, Wexford. 

3. Removine Syvow, &c., W. L. Roberts, Cheltenham. 

. Sicnat Apparatus, J. Saxby & J. Farmer, Kilburn. 

Bicyc ies, &c., H. J. Swindley, London. 

. ArtTiFicraL Bart, J. Richardson, London. 

Boiine, &c., Fasrics, W. Hutchinson, Weasté. 

VELocIPEDEs, A. Kirby, Bedford. 

Looms, E. Jackson, Bradford. 

Sarety Vatvss, J. D. Adams, London. 

674. Prr, &c., SINKING, W. R. Beith, Crumlin. 

AUTOMATIC Brake, &c., W. 8. Paterson, London. 


Monteiro Hime 


676. Guys, R. H. Brandon.—(H. Pieper, Liege.) 
677. Sewrne Macurygs, A. Anderson and G. Browning, 


G ow. 

678. OxycHINoLines, Z. H. Skraup, Vienna. 

679. TricycuEs, &c., J. Harrington, London. 

680. Securinc Lips of Vessets, N. Thompson, London. 

681. Soar, W. R. Lake.—(C. V. Clolus, Paris.) 

1ith February, 1881. 

682. Paper-cvtrer, 8. Wilde and J. Carter, Cheshire. 

683. Brip.e-sit, E. L. Andersen, Brighton. 

684. Fancy Yarns, G. A. J. Schott, Bradford. 

685. FasTentnG TirEs, &c., D. M. Yeo eomans, London. 

686. Currs, J. Felsenstein, London. 

687. Dressinc Four, &c., T. Hind & R. Lund, Preston. 

688. Jorst Fasteners, H. J. Haddan.—{T. H. Alezx- 
ander and A. H. Nicholson, Washington, U.S.) 

689. Pic Inox, J. B. Thorneycroft, Hurlf ord. 

690. SreaminG Fasrics, J. Parkinson, West Leigh. 

691. STEAMING TEXTILE Fasrics, E. H. Hargraves and 
J. B. Green, Manchester. 

692. Prixtine, C. R. F. Schloesser, Manchester. 

693. Boats or VEssELs, T. Nordenfelt, London. 

694, TooL-HoLpER, W. Timms, West Hartlepool. 

695. Enoryes, G. Sellers, Birstz 

696. Brake Apparatus, C. W. Siemens, London, and 
A. C. Boothby, Kirkcaldy. 

697. Stipe Vatves, P. Brotherhood, London. 

698, PEN-HOLDERS, M. Benson.—( W. Stewart, 

699. Diccine, &c., Porators, R. A. Clark, Liverpool. 

700. WaTER-CLOSETS, H. Scott and H. Read, London. 

701. Macnesia, A. M. Clark.—{J. B. M. Closson, Paris.) 

18th February, 1881. 

702. Froor Cramps, G. Butler, Chiswick. 

703. Kxittinc Macutves, J. H. Smith, Nottingham. 

704. Corks, F. des Veeux.—(£. Gaston, France.) 

705. Susstitute for Putty, F. W. Fletcher, London. 

706. KitcHen Rances, J. H. Jack, Edinburgh. 

707. Wixpow Burnxps, R. Brierley, Higher Walton. 

708. Movutpine &c., J. Lyon, St. Helens. 

709. Layinc Pires, J. W. Butler and M. Dale.—(C. A. 
Berthelet, Milwaukie, U.S.) 

710. ORNAMENTING CLOTHS, R. F. & T. Watson, Hawick. 

71l. Decanters, &c., E. J. Collis, Stourbridge. 

712. THRASHING MACHINES, A. M. Clark. —(A. ZL. 
Eudoity, France.) 

713, Or Cans, L. Field, Birmingham. 

714. Sawrnc Macaryes, 8S. W. Worssam, Chelsea. 

715. Lamps, J. G. Tongue.—(A. Lacomme, Paris.) 

19th February, 1881. 

716. Frre-arMs, T. J. Atkinson & J. Needham, London. 

717. Door FasTENER, J. Woodward, Wolverhampton. 

718. Macic Lanterns, E. P. Alexander.—(A. L. 
Laverne, Paris.) 

719. Explosive Gases, W. Morgan, Pontypridd. 

720. Naits, A. Burton, Leeds. 

721. E. R. Allfrey, Deptford. 

722. Encrves, E. A. Brydges. Lehmann, Berlin.) 

723. Merats, J. C. Maltby & G. Bradford, Rotherham. 

724. Boors and Sxoes, L. Morton, London. 

725. CovertinG Routers, W., J., & C. Haynes, Salford. 
726. Brsprinc Votumes, B. J. B. Mills.—(La Société 
Depoiz Lefevre, Paris.) 

727. Frusure, &c., Apparatus, 8S. H. Adams, Leeds. 

728. Macwesia, &c., C. Pieper. Sprenger, Berlin.) 

729. Bicyces, &c., @G.M. Vernum, Birmingham. 

2lst February, 1881. 

730. TrEaTiInc TextiLe Faprics, &c., J. Patterson, 
Belfast, and D. Stewart, Glasgow. 

731. A.C. Henderson. —{E. W. Sasse, Sweden.) 

732. FirE ANNIHILATOR, W. Walker, sen., Leeds. 

733. Steam, &c., Gavces, W. R. Oswald, London. 

734. Foor- -BALLS, W. E. Bussey, Peckham. 

735. PREVENTING ExPLosions, J. Tattersall, Manchester. 

736, SuGarR, A. Sauvée.—(E. Commerson, Marseilles.) 

737. Fruits, B. J. B. Mills.—(A. ‘agaud, France.) 

738. STEEL and Gas, P. Aube, Paria 

739, Grounp Marker, F. H. Ayres, London. 

740. Hotpine, &c., Sacks, 8. Wilkerson, Bassingbourn. 

741. Lyx, A. F. Stoddart, Bristol. 

742. BRAKE APPARATUS, W. J. Adams, London. 

743. STeam H. H. Lake.—{J. W. Chisholm, 
Brooklyn, U.S. 

744. Door Cuarns, H. Skerrett, Sparkbrook. 

745. Enornes, H. H. Lake.—{C. B. Clark, Detroit, U.S. 

746. Barometers, F, H. Engel.—{J. D. Moller, Wedel. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
621. Viots, &c., H. J. Haddan, Strand, Westminster. 
—A communication from E. R. Mollenhauer, New 

York, U.S.—14th February, 1831. 

626. Scissor Hanpies, A. J. Boult, High Holborn, 
London.—A communication from T. Fischer, Solin- 
gen, Germany.—l4th February, 1881. 

627. Steam Enornes, W. F. Goodwin, Stelton, U.S.— 
14th February, 18381. 

641. Motor Enaines, E, M. Strange, Baltimore, U.S.) 


—lith February, 1881. 

676. Unitine GuN-BaRRELS, R. H. Brandon, Rue 
Laffitte, Paris.—A communication from H. Pieper, 
Liege, Belgium.—l6th February, 1881. 

684. Fancy Yarns, G. A, J. Schott, Bradford.—17th 
February, 1881. 

698. Fountain PEN-HOLDERS, M. Benson, Chancery- 
lane, London. — A communication from W. W. 
Stewart, Brooklyn, U.S.—l7th February, 1881. 


Patents on whieh the Stamp Duty of 
£50 has been paid. 

611. Erecrric TeLerHonic Apparatus, A. G. Bell, 
Cannon-street, London.—1l4th February, 1878. 

627. Lamp Burners, T. Rowatt, jun., London.—1l4th 
February, 1878. 

643. Separatinc Vapours, &c., 8S. Pitt, Sutton.—15th 
February, 1878. 

Boers, &c., F. W. Webb, Crewe.—20th February, 


712. UMBRELLAS, &c., J. Minitre, Bordeaux.—20th 
February, 1878. 
632. Sranps for CHiLpREN’s Cuatrs, W. Keen, Scrutton- 
street, Curtain-road, London.—15th February, 1878. 
646. TrEaTING Fatty, &c., Matters, E. Field, Buck- 
ingham-street, London.—l5th February, 1878. 

651. Sarery Apparatus, F. Leonardt and J. Craig, 
Birmingham —16th February, 1878. 

657. Metau, E. H. Waldenstrém and W. 
Sumner, Manchester.—l6th February, 1878, 

662. Fiour, C. Pieper, Dresden.—l6th February, 1878. 

809. Rorary Motion, J. Barbour, Belfast. — 27th 
February, 1878. 

908. Sree, &c., S. G. Thomas, Queen’s-road Villas, 
Queen’s- , Battersea.—tth March, 1878. 

1957. Fitter Press, H. E. Newton, Chancery-lane, 
London.—15th May, 1878. 

770. Steam Borers, E. Crompton, Liverpool, and J. 
T. Cochran, Birkenhead.—25th February, 1878. 

Ror, J. Temple, Liverpool.—2nd March, 


or Houinc SHoes, G. Miller, Wickham. 
~—9th March, 1878. 

706 VentitaTor, &c., Caps, H. Willington, South 
Kensington, London. —20th February, 1878. 

741. Twistrnc Macuines, T. Unsworth, Manchester.— 
22nd February, 1878. 

1152. Woven Betts, L. A. Groth, Stockholm.—22nd 
March, 1879. 

670. Pumps, &c., H. E. Skinner, Nag’s Head Inn, 
Borough, London.—18th February, 1878. 

680. Mrxinc, &c., Apparatus, W. Parnall, Bristol.— 
19th February, 1878. 
2. TReEaTING Reruse, A. Fryer, Wilmslow.—19th 
February, 1878. 

756. Spries for Pistons, W. Buckley, Sheffield.—23rd 
February, 1878. 

699. WooL, &c., E. B. Bright, Delahay-street, West- 
minster.—20th February, 1878. 

717. Evecrric Lamp, R. 
Strasbourg, Paris.—2lst February, 1878. 

725. Matcues, E. H. Cameron, Royal Arsenal, Wool- 
wich.—2lst February, 1878. 

786. Cotourinc Matrers, J. H. Johnson, Lincoln’s- 
inn-fields, London.—25th February, 1878. 

834. Crape, P. Le Gros and J. and H. Thompson, 
Gutter-lane, London.—1lst March, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 

. ENDLEsS or PORTABLE weonsing &c., A. Dunlop, 
—2lst February, 1874. 

612. Preparinc Yarns, &c., C. C. Connor, Belfast.— 
18th February, 1874. 

671. Weavinc Bacs, &c., J. Laird, jun., and W. 

Rutherford, Forfar.—23rd February, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 11th March, 1881. 
J. Briggs, Sunderland—12th October, 


ass. — Generator, H. J. Haddan, Strand, West- 
minster.—A communication from W. von Pittler a 
13th October, 1880. 

4156. F. Jones, Birmingham.—13th 
October, 1880. 

4165. CrusHine, &c., APPARATUS, W. Hartnell, Leeds.— 
Com. from 8. Stonestreet.—13th October, 1880. 

4166. Dyersc Apparatus, M. Sella and F. Cerrutj, 
Henniker-road, Stratford.—13th October, 1880. 

4171. Drawinc Frames, W. A. Barlow, St. Paul’s- 
churchyard, London.—A communication from C. 
Pfeiffer and H. Offroy.—13th October, 1880. 

4173. FrrE-LiGHTERs, J. F. Wiles, Finch-lane, London. 
—13th October, 1880. 

4175. BoLt-MAKING MACHINES, 8. Gallie, Birkenhead. 
—14th October, 1880. 

4182. Furnaces, J. Neil, G w.—l4th October, 1880. 

4187. Looms for Weavinc, - H. Hacking and E. 
Grupe, Bury.—15th October, 1880. 

4190. SToprERING BortrT.es, 8. Wilkes, Selly Oak, Bir- 
mingham.—15th October, 1880. 

4197. SuppLyinc Liquips to A. A. Mondollot, 

—l5th October, 1880. 

4198. Looms for WeavinG, J. Hollingworth, Dobcross, 
and A. B. Crossley, Halifax.—15th October, 1880. 

4199. CoupLinc Apparatus, C. Kaye, Huddersfield.— 
15th October, 1 

4200. ExpLosive Compounns, P. M. Justice, Southam: 
ton-buildings, London.—A communication from 
Prodhomme.—15th October, 1880. 

4202. FrsisHinc CASHMERE, J., J. W., and J. Reffitt, 
Leeds.—15th October, 1880. 

4217. CLoru O11s, J.Swallow, Leeds.—16th October,1850. 

4225. Runners for UmBReEtxas, A. C. Wrightand R. R. 
Newton, Birmingham.—1l6th October, 1880. 

4231. SweEprnc APPARATUS, H. A. Bonneville, Cannon- 
street, London.—A communication from M. Laporte 
—18th October, 1880. 

4245. TREATING Orgs, &c., J. C. Stevenson and J. G. 
Tatters, Westoe.—18th October, 1880. 

4249. Presstnc Papers, A. J. Deblon, Lille, France.— 
19th October, 1880. 

4263. Enve.opss, E. Hely, Dublin.—19th October, 1880. 

4311. Exrractinc Grease, W. Brierley, Halifax.— 
Com. from E. Haase.—22nd October, 1880. 

4334. Propuctnc SaccHARINE Supstances, 8. H. John- 
son, Stratford.— 23rd October, 1880. 

4348. ExcLUDING Arr from Empty Casks, F. Baxter, 
Burton-on-Trent.—25th October, 1880. 

4380. MouLpINa, &c., AMBER, J. C. Mewburn, Fileet- 
street, London.—A communication from F. J. 
Kaldenberg.—27th October, 1880. 

4381. Cement, &c., W. Forsyth, Worcester.— 27th 
October, 1880. 

4570. WATERPROOFING Crotus, &., P. M. Justice, 
South London.—A communication 
from M. Aulestia.—6th ‘November, 1880. 

4604. Sewers or Drarns, G. E. Waring, jun., Newport, 
Rhode Island, U.8.—9th 1880. 

4671. AGRICULTURAL ImpLements, W. Clark, Oxford- 
street, London.—13th November, 1880. 

5138. Sream Encines, J. jum, Greenock.—9th 
December, 1880. 

5232. TUBE E. Bennett, Bayonne, 


udson, U.8,—14th December, 
Smith, Liverpool,— 


5346. WARMING, &c., Rooms, 
5418. Frerovs MateRiaLs froma TREE, 


21st December, 1880. 


A. Kipling, Boulevard de | 


R. M. 4. Duguid, Liverpool.—A communication 
from 8. 8. Herring.—24th December, 1880. 

5482. TRICYCLES, J. “Harrington, Norman's-buildings, 
Old-street, London.- ~24th December, 1880. 

5484. Pumpina Apparatus, E, H. Greeven, Cheapside, 
London.—-Com. from G. Greeven,—30th December, 1880. 

5486. Biocks of Sucar, &c., G. Jager, Liverpool.— 
30th December, 1880. 

344. Treatine Graty, &c., A. Gillman and 8, Spencer, 
St. George’s-road, London,—26th Junuary, 1881, 

363. VerticaL Steam Boiters, W. Lord, Bury. —27th 
January, 1881. 

389, InpIA-RUBBER Hose, J. Burbridge, R. C. Thorpe 
and T. Oakley, Tottenham,—28th January, 1881. 

457. Furnaces, B. J. B. Mills, Southampton-buildings, 
London.—-Com. from A. Holley.—3rd February, 1831. 


Last day for filing opposition, 14th March, 1881. 

3983. ApsusTaBLE, &c., FURNITURE, J. Horton, Copley, 
Halifax.—lst October, 1880. 

4212. Cookinc Apparatus, St. J. V. Day, Glasgow. — 
Com. from D, MacAlpin. —1tth October, 1880. 

4216. Turxinc Over Leaves of Books, &c., W. Rigg, 
Swaine-street, Bradford.—16th October, 1880. 

4226. Rotary Enorne, J. 8. Chenhall, Castle-street, 
Bristol.—l6th October, 1880. 

4228. TREATING VULCANISED Fiere, J. C. Leigh, Moor- 
side-street, Droylesden.—16th October, 1880. 

4230. EXPLOSIVE Compounps, 8. J. Mackie, Linden- 
grove, Peckham.—18th October, 1830. 

4233. Lerrer-boxes, P. Lawrence, Farringdon-road, 
London.—18th October, 1880. 

4237. Swine &c., J. Whitfieldand H. 
W. Atkins, Birmingham.—18th October, 1880. 

4243. Pranorortes, E. G. Brewer, -lane, Lon- 
don.—Com. from Count V. C, A. P. D. G. Nydpruck 
and A. Beunon.—18th 1880. 

4248. Oprarninc Corres of Writings, &c., O. Lelm, 
Farringdon-street, London.—18th October, 1880. 

4261. Scourrne, &c., ApPaRaTus, J. Petric, jun., Roch- 
dale.—19th October, 1880. 

4276. Separatinc Apparatus, E. G. Brewer, Chancery- 
lane, London.—A communication from T. A. Edison. 
—-20th October, 1880. 

4277. Rotvers for Looms, &c., T. Reeder, Preston.— 
20th October, 1880. 

4280. Securine Suips’ &c., T. Archer, jun., 
Dunston Engine Works, Dunston.—20th October, 1880. 

428+. Marrinos, &c., P. MacLellan, Glasgow, and W. 
Jones, Maryhill.—2I1st October, 1880. 

4287. Droprine, &c., Macutnes, C. Harvey, Bracken- 
bury-street, Preston.—21st October, 1880. 

4291. BreecH-Loapinc SMALL ARMs, J. F. Swinburn, 
Birmingham.—2lst October, 1880. 

4292. PortLanp Cement, D. 8. W. Dawe, Brading, Isle 
of Wight.—2lst October, 1880. 
4301. Printinc Macurnery, F. 

October, 1880. 

4302. Locks for Fixe-arms, M. Kaufmann, Wellington- 
street, Strand, London.—21st October, 1880. 

4316. Twistinc Srranps, &c., 8. Wilson, Belfast.— 
22nd October, 1880 

4318. Bicycues, J. F. R. Wood, Newcastle-street, Far- 
ringdon-street, London. —22nd October, 1880. 

4323. PURIFICATION of Gas, A. Ford, Stockton-on-Tees. 
—23rd October, 1880. 

4328. Packine Sreps, &c., H. M. Clements, Canter- 
bury.—23rd October, 1880. 

4361. Wetprnc Gas, &c., J. C. Johnson, Wednesbury. 
—26th October, 1880. 

4365. Domestic Barus, W. T. Sugg, Vincent-street, 
Westminster.—26th October, 1880. 

4454. Locomotives, &c., J. A. Thompson, 
street, London.— lst November, 1880. 

4516. Transmitrinc Heat, W. L. Wise, Whitchall- 
place, London.—A communication from B. Roeber. 
—4th November, 1880. 

4636. Steam BorLer Furnaces, W. R. Lake, Southamp- 
ton-buildings, London.—A communication from D. 
Sinton.—11th November, 1880. 

4828. Spinninc Apparatus, C. 
Harpurhey.—22nd November, 1880. 

5184. Sweat Banps, H. A. Bonneville, Cannon-street, 
London.—A communication from T. W. Bracher.— 
11th December, 1880. 

5285. Tricycies, J. Steele, Birmingham.—l6th Decem- 
ber, 1880. 

5386. Practica, F. H. F. Engel, Ham- 
burg.—A communication from W. Klinkerfues,— 
22nd December, 1880. 

5389, Extractine Juices, A. M. Clark, Chancery-lane, 
London.—A communication from B. Odio and F. 
Perozo.—22nd December, 1880. 

57. Wixpow Fasteners, J. Stables, Eldon House, 
Longsight.—5th January, 1881. 

140. PRESERVING ALIMENTARY SuBsTANces, T. Wilkins, 
Lavender-road, Surrey.—12th January, 1881. 

225. ELectric LAMps, St. G. L. Fox, Rushmore.—18th 
January, 1881. 

376. EARTHENWARE Pipes, 8. C. Homersham, Buck- 
ingham-street, London.—27th January, 1881. 

387. Fire-crates, J. Britton, Stamford.—28th January, 
1881. 

388. Rotiers, W. R. Schiirmann, Diisseldorf. 
January, 1881. 

407. Loums for Weavinc, J. Kenyon, Blackburn.— 
29th January, 1881. 

419. Continvous Rovine &c., Frames, G. W. von 
Nawrocki, Berlin.—Com. from R. Schrke and Messrs. 
Biildge and Hildebrandt.—1lst February, 1881. 

447. Cast Iron Pipes, H. Swift, Stalybridge.—2ad 
February, 1881. 

76. DOUBLE-BARRELLED Guns, R. H. Brandon, Rue 
Laffitte, Paris.—A communication from H. Pieper. 
—l6th February, 1881. 

684. Fancy Yarns, G. A. J. Schott, Bradford.—l7th 

February, 1881. 


Payne, Otley.—2lst 


London- 


Thompson, 


—28th 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 18th February, 1881.) 

2334. Masks, W. G. Forster, Pelham Villa, Streatham 
Common, and J. Leighton, Ormonde-terrace, 
Regent's Park, London.—vth June, 1880. 

3363. BURNERS, F. H. F. Engel, Hamburg.—19th 
August, 1880. 

3379. Steam Enaines, D. Joy, Anerly Park, Anerly.— 
20th August, 1880. 

3385. Sizinc, &c., Macuines, T. W. Little and W. 
Townend, Leeds.—20th August, 1880. 

3398. Morive PowER Enaines, F. H. F. Engel, Ham- 
burg.—2lst August, 1880. 

3446. &c., Encines, H. Marsden, Provi- 
dence Mills, Huddersfield.—25th August, 1880. 

3453. Wrincinc Warps, J. Conlong, Blackburn, and 
J. Robertshaw, Manchester.—26th August, 1880. 

3464.  CENTIGRADE Puotomerer, D. Coglievina, 
Vienna’—25th August, 1880. 

3507. Boppins, &c., T. Pearson and J. Taylor, Bolton. 
—30th August, 1880. 

3515. LupricaTInc Apparatus, W. R. Lake, South- 
ampton-buildings, London.—30th August, 1880. 

3516. Puncuine, &c., Macuines, F. Deering and J. D. 
Morrison, Gateshead. —30th August, 1880. 

3517. VEHICLES for Roaps, &c. H. Ciotti, Gordon- 
Kensington.—30th dugust, 18380. 

$531. Winpows, &c., H. Brittain, Birmingham,—3lst 
August, 1880. 

3532. Cicaretres, G. F. Redfern, South-street, Fins- 
bury, London.—3lst August, 1880. 

3541. gaa Sacks, wa D. A. B. Murray, jun., 

September, 1880. 

3542. W. Davidson, Mintlaw, N.B.— 
lst September, 1880. 

3591. Boxes, &c., of Axes, J. Lones, C. Vernon, E. 
Holden, and R. Bennett, Sandwell Ironworks, 
Smethwick.—3rd September, 1880. 

3619. Measurinc ANGvEs, J. F. Armistead, Cobwall 
House, Blackburn.—tth September, 1880. 

3925. Testinc LicHTnina Conpuctors, Vyle, 
Borough-road, Middlesbrough.—28th September, 1880. 

4492. Switcu-Boxes, R. C, Rapier, Westminster-cham- 
bers, London.—3rd November, 1880. 


4841. Dryine Srarcu, B. J. B. Mills, Southampton- 
buildings, London.—22nd November, 188 

5092. MAGNETO-ELECTRIC SPEAKING TELEPHONY,, J. 
Haddan, Strand, London.—7tk December, 1880, 

5167. Stee, T. Hampton, Sheftield.—L0th December, 1880. 

(List of Letters Patent which passed the Great Seal on the 

22nd February, 1881. 

3409. BREECH-LOADING CaNNoNs, P. Jensen, Chancery- 
lane, London,—23rd August, 1880. 

3427. Trimine SoLes for Boors, W. Morgan-Brown, 
Southampton-buildings, London.—24th Auguat, 1880. 

3442. Capsutine Borries, F, A, Glaeser, Bow.— 25th 
August, 1880. 

3449. Vessets for MineraLt Waters, E. 
Edwards, Southampton-buildings, London.—25th 
August, 1880, 

$455. Heaps, H. Tetlow, Newton Heath, Manchester, 
— 26th August, 1880, 

3459. UnstnKABLE Boats, W. Gedge, Wellington- 
street, Strand, London.—26th August, 1880. 

3475. Lerrers and Ficures, J, H. Wilson, Liverpool.— 
27th August, 1880. 

$497, Gas or Tipe Fraps, E, Willard and W. 
Morley, Bermondsey.—-28th August, 1880. 

3504. Rorary Stream Enornes, H. H. Lake, Southamp- 
ton-buildings, London.—28th August, 1880. 

3537. DovetaiLinc Macninery, W. T. Mackey, Kings- 
land, London.—lst September, 1880. 

3539. Treatine Liquips, J. Storer, Glasgow.—lst Sep- 
tember, 1880. 

3598. Bieyeces, C. D. Abel, 
London.—4th September, 1886 

3616. AMALGAMATORS, P, B. Wilson, Maryland, U.S.— 
6th September, 1880. 

3085, ATMOsPHERIC Ain ENcrNes, H, Williams and J. 
Malam, Southport.—l0th September, 1880, 

3693. Pecks, Hogs, &c., G. R. Postlethwaite, Aston.— 
10th September, 1880. 

3743. SHELLS for C. D, Abel, Southampton- 
buildings, London.—l4th September, 1880. 

3798. Spinninc Macuinery, W. Jennings and T. 
Whitaker, Bradford.—18th September. 1880. 


buildings, 


3837. Hort-pLates, F. C. Glaser, Berlin. —22nd Sep- 
tember, 1880, 
4015. Priyrers’ Metat Furnirure, P. M. Justice, 


Southampton-buildings, London.—4th October, 1880. 

4239, EXTINGUISHING Fires, M. Windsperger and A. 
Schaedler, Finsbury-square, London. — 18th Octo- 
ber, 1880, 

4319. Paint Brusues, E. Wright, Beckenham.—22ad 
October, 1880. 

4356. AERATED Beveraces, L. Shapter, The Barnfield, 


Exeter. —25th October, 188) 

4495. ELECTRIC Licutinc Apparatus, W. R. Lake, 
Southampton-buildings, London.— 3rd November, 
1880 

4571. Looms, &c., C. Kirkcaldy. 
November, 1880, 

4610. BLeacuine Apparatus, W. Birch, Salford.—10th 
November, 1880. 

4626. Licuiina, &c., Gas, W. R. Lake, Southampton- 
buildings, London.—1l0th November, 1880. 

4720. BURNING Perroteum, &c., J. M. Forbes, jun., 
Cornhill, London,.— 16th November, 1880. 

4853. Sewer, &c., Pipes, J. Lovegrove, Urswick-road, 
Lower Clapton.—23rd November, 1880. 

5086. CaRpING Enornes, H. H. Lake, Southampton- 
buildings, London.—tth December, 1880. 

5113. Tecernones, J. B. Morgan, Coleman-street, 
London,--8th December, 1880. 

5122. Gas Governors, W. Cowan, 
December, 1880, 

5156. Gas, A. P. Chamberlain, Finsbury, London.— 
10th December, 1880. 

5162. TRaNsmitrinG, &c., Apparatus, H. V. Hoeven- 
bergh, Ludgate-cireus, London,—10th December, 1880. 

5168. Rerixinec Iron and Srex., G. Ellinor, Shettield. 
—10th December, 1880. 

5192. Macuinery, J. C. Fell, Ashton-under- 
Lyne.—llth December, 1880. 

5194. Furnaces, D. and J. Warren, Glasgow,—11th 
December, 1680. 

5224. Printixc Macuinery, J. Davies, Bermondsey, 
London.—13th December, 1880, 

5226. TRANSMITTING Apparatus, A. M. Frankenberg, 
Baltimore, U.S8.—14th December, 1880. 


Campbell, — 8th 


Edinburgh.—s8th 


List of Gpecifeations published during the 
week ending Febru»ry 19th, 1881. 


1200, 2d.; 1608, 2d.5 164, 2d.; 


0 
2803, 2d.; 
2824, 8d.; 
2869, 6d.; 
2004, 6d.; 
2047, 4d.; 
2961, 2d.; 


4, 2d.; 
H 2084) 
; 2004, 4d.; 


2082 
2991, 
3002, 
3009, 
3063, 


3003," 4d.; 32 "4625, 4753, 6d. 
*.* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 

postage. Sums exceeding 1s. must be remitted by 
Post-affice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-oflice, Southampton-buildings, ‘Chancery -lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


1200. Treatinc Paper, &., A. Annandale.—Dated 
20th March, 1880.—(Provisional protection not 
alowed.) 2d. 

So as to prevent the fradulent alteration of printed 
or written matter on the paper, it is formed with a 
groundwork of one or more aniline or other like sensi- 
tive colours, so that no alteration can be made without 
injury to the colours. 

1608. Dicaina Porators, &c., Loomes.—Dated 20th 
ale 1880.—(Provisional protection not allowed.) 


The ‘shank of the share is placed in the rear of the 
revolving forks, thereby preventing the gathering of 
potato tops or weeds on this part. The potatoes can 

be delivered either to the right or left, and pass over a 

screen, through which the earth escapes. 

1694. Bankers’ CuEques, &c., J. A. Muller.—Dated 
24th April, 1880.—(Provisional protection not 
allowed.) 2d. 

On the back of the cheque is printed a combination 
of lines intersecting one another, the points of inter- 
section representing units, tens, hundreds, &c., and a 
hole is punched out at the required points, 50 as to 
indicate the amount for which the cheque is drawn. 

1790. Foor Warmers, &c., J. M. Drassy.—Dated 
a May, 1880.—{Provisional protection not allowed.) 


A cap or calotte is knitted in one with a sole 
piece, and serves as a covering for the feet. On the 
sole piece is laid at suitable periods a product consisting 
of red African pepper and the leaves of the ecalyptus 
reduced to powder. 

1806. Heatinc tHE Water or Hot-water APPARA- 
tus, HW. F. Engel.—Dated 3rd May, 1880.—(A 
communication from W. Fischer and 7. Stiehl.)— 
(Provisional protection not allowed.) 2d. 

Steam injectors are placed in the conduit pi 
by injecting steam into the water therein, 
same. 
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1882. Bankers’ Curques, L. Simon.—Dated 8th May, 
1880.—({Provisional protection not allowed.) 2d. 

This: relates to the employment of columns of 
figures representing units, tens, hundreds, &c., by per- 
forating or punching which the amount of the cheque 
is indicated. 

2324. Cueckinc Fares on Omnibuses, &., A. 
Burman and W. H, Gambell.—Dated 9th June, 1880. 
—(Provisional protection not allowed.) 2d. 

Tickets of a different colour are used for each journey 
of the vehicle, so as to prevent the conductor re-using 
a ticket. 

23842. CoLourep Giass Winvows, Morgan-Brown, 
—Dated 16th June, 1880.—(A communication from 
J. La Farye.)—(Procisional protection not allowed.) 
2d. 

To produce opalescent and iridescent effects in 
glass windows they are made of ‘ opal glass,” 

2356. Bixpinc Sampves, &c., D. A. Tasker,—Dated 
10th June, 1880. 6d. 

A is the main framing of the machine ; B the table 
on which the samples are placed; D, knife passing 
through the opening in the table, the knife D being in 
connection with the piston E, and the movable slide 
bar F is pressed upwards by the cam or wiper G 


actuated by the handle H. J is the staple holder, and 

the staples are caused to enter the opening J}, and may 

be inserted either by hand or by meansof a suitableauto- 
matic feed motion attached to J or to the main framing. 

K is the plunger or stamper, provided with a spiral 

spring for recoil, whereby the staples may be forced 

through the opening made by the knife in the patterns 
or samples under operation. 

2382. Buitpines, T. H. Thompson.— 
Dated 12th June, 1880.—{Provisional protection not 
allowed.) 

One of the tiles on the roof is made with passages 
communicating with the external atmosphere and 
with the inside of the building, the external openings 
being protected so as to prevent the entrance of 
moisture. 


2404. Warer Tar, C. Burgess.—Dated 14th June, 1880. 
4d. 
This consists of a valve which can be attached to any 


ordinary water tap, a placed in the earth below 
freezing-pvint, and is used for the purpose of allowing the 


(2404) 


water that remains in the service pipe, after the tap is 
turned off, to run away into the ground, so that there 
being no water in the pi pe it cannot be frozen up. The 
opening and closing of the valves is actuated by means 
pe the rod E, which screws down upon the valve and 
closes the water way. 
2480. anv Rerinine Fats, &c., G. Hugon. 
—Dated 19th June, 1880. td. 

The fats are melted in a large quantity of water and 
the heat is applied to the vat A by means of alow 
steam jacket which does not reach higher than the 


OOLD WATER PIPE = 
(MOT WATER PIPE 
1 


body of water, so that the fat as it melts and rises to 
the top is no longer in contact with the steam 
jacketted part of the vat, and is not subjected to 
greater heat than is given off by boiling water. 
2500. Curonocrarus, W. H. Douglas.—Dated 21st 
June, 1880. 6d. 
A fine-toothed wheel is attached to the fourth wheel 


of the watch tnovement and another fine-toothed 
wheel is placed upon centre wheel-arbor working 
in the first-named fine-toothed wheel and a 


long second hand. The last-named wheel is out of gear 
when not in use. ‘To bring it into action a lever is 
raised which draws two flat bolts, the one on to a heart- 
shaped piece at the back of the wheel to cause the 
before-named second hand to move into position. To 
set the second hand in motion the lever is pressed 
down, thus lowering this bolt into a cavity and 
causing the wheel to fall into position. To stop the 
second hand the other bolt is pressed down which 
was drawn up with the same movement as the first 
bolt. 


2429. SunstiruTe ror WHALEBONE, C. Nutter.— 
Dated Wth June, 1880.—(Provisional vrotection not 
allowed.) 2d. 

— is dyed so as to have the appearance of whale- 

ne, 


2555. Fue Presses, J. W. Moore.—Dated 23rd June, 
1880.—(A communication from S. Oustalet.) 4d. 

The machine is composed of a cast iron frame A, cast 
solid, having plummer blocks cast inone. These latter 
carry the brasses for a horizontal shaft, one end of 
which shaft is threaded and fitted with locking nuts, 
and a bush which works in one end of the rod for 
throwing the press in and out of gear. On this same 
shaft are fixed two flat discs B, with faces turned up 
true; on the other end of the shaft the driving pulley 
is fixed outside the discs, There is another wheel or 


disc B! fixed to a vertical screw, this being leathered 
on the periphery, so as to cause a | ge wed riction on 
the two discs on the horizontal shaft, these being fixed 
about = further apart than the diameter of the 
screw disc over the leather. Motion is then given to 
the screw C by the discs on the horizontal shaft being 
forced by a hand lever against the periphery of the arc 
on the screw ; one of course turning the screw in one 
direction, and, when the lever is reversed, the other 
disc turns it in the contrary direction, and thus the 
blocks are pressed on the downward stroke, and are 
lifted out of the dies on the upward movement. 


2507. Improvements Execrric Batrerigs, A. 
V. Newton.—Dated 25th June, 1880.—(A communi- 
cation from T, Tommaasi.) 6d. 

This invention relates to two fluid batteries, and 
the intention is to provide for a constant strength of 
acid, by the admission of fresh acid as wanted. The draw- 
ing shows a section of the battery. A is the porous pot 
with lower end confcal in ree, outing the glass 
vessel D. The outer cell C is half the depth of A, and 
contains the earthenware piece B on which E a 
stand rests carrying D, which hus a small opening F 


for the discharge of the acid. D is fitted with a 
sterner G under the flange of which is a washer H to 
seal opening and prevent air getting into D. A spring 
I allows of the raising of G and the admission of air, 
the quantity admitted regulating the acid expelled. 
An arrangement is made to allow the escape of the 
exhausted acid on the introduction of the new, also 
for the constant amalgamation of the zincs. 
2695. Bricks, Tives, &., J. D. Pinfold.—Dated 1st 
July, 1880. 6d. 

Fig. 1 is a plan of the improved self-acting cutting 

and delivery table. The frame carries two spindles 
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fitted with rollers, on which run the frames E carrying 
the shafts F geared by spur wheels, each fitted with a 
pair of segmental wheels H H}, gearing with racks on 
the underside of the cutting frame K, which slides in 
nides of the frames E, The wheels H serve to force 
e cutting wires through the clay, and the wheels H! 


deliver the cut bricks on to the board G on the delivery 


rollers L. Attached to the cutting frame is a horizontal 
plate which carries the stream of clay from the 
expressing dies over rollers ‘I, mounted in a lubricating 
trough. To the outer frame E is attached a bracket 
carrying a bell-crank, on one end of which is a roller Y, 
which on being forced outwards by the clay, throws 
the clutch R into gear, so as to start the cutting and 
delivery actions, Fig. 2 isa section of a rotary con- 
tinuous action-brake press. The shaft G carries a bevel 
pinion gearing with a wheel on the underside of the 
rotary table O, in which the moulds are formed. On 
the axis of the table is mounted a radial arm R carry- 
ing a slide in which works the top plunger 8, forming 
the top of each mould as it comes under it. This 
ae! is elevated by a spring connected to the lever 

to which the plunger is attached, and is depressed 
by a tappet X on shaft L, whilst the bottom plunger of 
each mould is forced up by a tappet X1 on shaft G. 
These bottom plungers are fitted with rollers Z, which 
travel over inclines so to deliver the made bricks from 
the mould, when it is removed by the attendant. A 
hand lever brick-press is also described. 
Gates, &c., S. Wilkes.—Dated 1st July, 

1880. 6d. 

This consists in the construction of gates, hurdles, 

&c., by running cast metal into c ved aroun 


the ar of the separate parts to form the said 
articles, or to form the sections or lengths for the 


2700 | 


same. The drawing represents a front elevation of 
the frame or apparatus carrying the chills D, in which 
the bars and other parts of the hurdle are placed to 
receive around them the cast metal forming the joints. 


2°710. TreLecraru Apparatus, C. Kesseler.—(A com- 
munication from F, Fuchs.)— Dated 2nd July, 1880. 
6d, 

This improvement relates to an additional lever 
required by a Morse key, according to the circuit on 
which it is used. Two forms of arrangement of this 
contact lever are described, Figs. 1 and 2 showing first 
arrangement, Figs. 3 and 4 the other. It will suffice 
to describe one; the figures will show the difference 
in the other. The contact lever in Figs. 1 and 2 con- 
sists of a lever proper A, fulcrum at B, an adjustable 
contact screw C, a helical spring D. The bracket E 
supports B between centres GG! carrying bending 


screw F. Under the outer end of A is an earth contact 
plate carrying a pillar with binding screw. The sup- 

rting bracket E is fastened to bed-plate of Morse 
ey by two wood screws, H bee: | fastened by one 
screw. The earth contact plate L of the Morse key is 
shortened at both ends, and limits the action of A. 
Figs. 3 and 4 show other arrangement. 


Borriina Macuines, G. Jones.—Dated 2nd July, 
1880. 6d. 


A are fixed frames united by an entablature Al, and 
which are of a sufficient width apart to admit the 
small platform or wagon B to pass between them 
t ling on the gr d wheels and rails Bl. C are 
the bottles; Dis an adjustable working table, which 
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carries the filling, corking, sealing, and branding 
Fa gers and is raised, lowered, or adjusted to suit 

he heights of the bottles by means of screws and 
hand wheels. The filling pumps E are fitted to the 
working table, and their a are 0) ted by the 
reciprocating motion of the crosshead F between nuts 
upon the piston rods of the pumps. 
2'720. Fitz or Binper ror Letters, &c., 

W. Downie.—Dated 2nd July, 1880. a 

This relates to means for removing the papers from 
the file, and binding them up into book form without 
the use of thread or string. A trough-shaped piece is 
fitted between two covers, and one of its sides is 
turned round at the upper part to receive a wire with 
a tube at each end, such tubes being sharpened at one 
end and projecting at a angles to the wire. The 
other side of the trough is fitted with a catch to 
receive and hold a wire extending from point to point 
of the tubes. When the file is required to be emptied 
the latter wire is removed and its ends inserted in 
the tubes of the file, when the papers can be trans- 
ferred to it and the wire be attached to the 
pointed tubes over which the papers pass. 


2'718. SuGcar-caNE CRUSHING MACHINERY, G. Buchanan 
and W. A. Keay.—Dated 2nd July, 1880. 4 
The drawing represents a plan of the machine. A 
is the bed-plate ; B the stan 8 carrying the bear- 
ings of the crushing rollers C, geared together by the 


spur wheels D. The upper one of the three rollers C 
has a large spur wheel E upon its axis,and through 


this wheel the crushing rollers are driven. F is 
2718 
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cylinder of the horizontal steam agne, which is the 
motor ; the rod of its piston is coupled by a connect- 
ing-rod with 2 crank G! at the end of the crank shaft 
G; H is the fly-wheel. 


2'726. Hay-makinc Macuines, J. Howard and E. T. 
Boussield.—Dated 3rd July, 1880. 10d. 

A are cast iron boxes which form, with the frame 
irons B bolted thereto, the side frames of the 
machine ; C isa dead shaft upon which the fork or 
tine barrels are mounted loosely. The travelling 
wheels E are fitted with lantern wheels E! for trans- 
mitting rotary motion to the tine barrels. Keyed to 
the sleeve of the fork barrels on each side of the 
machine is a spur pinion D! for gearing into the 
adjacent lantern wheels E!, and in gear with these 
pinions are idle pinions D? mounted on axles fixed in 
the sides of the boxes A. The pinions D! and D2 


remain always in gear with each other, but the motion 
for driving the barrels may be transmitted directly 
through the pinions D! or indirectly through the 
pinions D?, Thus, when the rotation of the barrels is 
required to be in the opposite direction to that of the 
travelling wheels the pinions D? will be idle, but when 
the reverse direction is required to be given to the 
tine barrels the driving motion will be transmitted 
through the pinions D? to the barrels. 

27729. Stream TeNsioN MANOMETER FOR ANALYSING 
Liquips AND Srupyinc Pressures, L. Perrier.— 
Dated 3rd July, 1880. 3 

The manometer consists of a glass tube M en 

in a tapering point, to which a reservoir is sold 

and contains quicksilver to near the top,the upper 

part being occupied by a volatile liquid. is reser- 


| voir dips into the boiler A containing the liquid to be 


analysed, and beneath which is a lamp Djto make such 
liquid boil, when its vapours rise in the central pipe 
of the refrigerator R, where they condense, and, after 
having heated the water therein, pass out. The pipe 
I directs the vapours against a mirror of metal; thus it 


is easy to ascertain the pressure. At this moment, by 
their tension, the vapours exactly equipoise the 
atmospheric pressure. These vapours have communi- 
cated their temperature to the reservoir of the 
manometer and to its contents. The liquid therein 
should be more volatile than the liquid to be examined. 
Its vapour overcomes, firstly, the atmospheric pres- 
sure to which it is submitted through the quicksilver, 
and raises a column of quicksilver in the pipe of the 
manometer until the atmospheric pressure added to 
the weight of this column equipoises the tension of the 
vapour of the liquid in the reservoir. The elastic 
power of the two liquids under experiment can then 
be compared. The lamp D is constructed so that the 
flame will always be regular. 
2'735. Seraratine Grain, &c., 7. Perkins and 
Handscombe.— Dated 3rd July, 1880. 6d. 

Fig. 1 is a transverse section, and Fig. 2 a longi- 
tudinal section of one end of a rotary screen, ha’ 
longitudinal corrugations formed in the perfora 
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sheet metal, or wire gauze, or other reticulate material 
of which the screening surface is formed. The ends of 
the corrugated cylinder A are secured to rings B, 
which are fast upon axis C. The end of the screen 
shown in the drawing is the end at which the grain or 
material is fed into the screen. The ring B at thisend . 
is therefore fixed by arms to a disc D fast on the axis 
at some distance inwards from the end of the screen 5. 
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this allows the shoot by which the material is fed to 
the screen to be brought close to, or even to project 
somewhat into the screen. E are bars which tie 
together the two end rings, and also serve as supports 
for the corrugated screening surface. Fig. 3 is a side 
elevation of a screen constructed in this manner. 


2733. Raisinc Water, A. M. Clark.—Dated 38rd July, 
1880.—(A communication from F. Housse.) 8d. 

This relates to improvements in pumps in which 
columns of water oscillating in pipes are substituted 
for rods, pressure being applied above the columns by 
an upper pump and transmitted by the liquid to a 
double piston at the bottom of the columns, of which 
there are two acting alternately upon opposite sides 
of the piston. The upper pump consists of two barrels 


A, each having through slots, and placed in a tank C 
provided with a delivery pipe. barrel has a 
[2733] 


piston F fitted with a clack valve opening downwards 
and connectedjto rods attached to the pump handle. 
Flexible pipes K connect the barrels respectively with 
one end of the lower pump barrel, divided by a central 
partition M into two chambers. Through this parti- 
tion passes a rod N coupled to the pistons O. Above 
the barrel are delivery valve boxes Q each containing 
a clack valve, and beneath it is another valve-box con- 
taining two inlet valves R communicating with the 
pump barrel by openings S. The delivery valves 
open respectively into branch pipes T leading intothe 
flexible pipes K ; Z are relief ports. 

2749. Centre Cranes, &., 7. Wrightson.—Dated 5th 

July, 1880. 6d. 

The object of this invention is to relieve the central 
standard from the heavy strain exerted when a heavy 
load is suspended from the end of a long jib or arm. A 
is a central post supported in a water pivot, and 
surrounding part of it is a cylinder B, which turns 
with the post, and is fitted at bottom with a gland of 
larger diameter than at top, so that by admitting 
water to the cylinder it will rise on the post. Dis an 
arm or jib extending on both sides of the post and 
supported on pivots at the bottom of the cylinder, on 
which it can slightly rock. A frame F is fixed on the 
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op of the post and carries sheaves over which pass 
chains, one end of each of which is attached to a 
weight G surrounding the post, while the other is 
attached to one end of the jib. H is a ladle to contain 
8 tons of steel, and I is a balance weight adjusted so as 
to balance the cradle when the ladle contains half its 
charge. N isa cylinder for moving the ladle along the 
jib. 

2756. Pumps, U. Bromley, G. Crowe, and W. James.— 

Dated 6th July, 1880. 6d. 

Single-acting pumps are formed with two, three, 
four, or more cylinders A, with their inner ends 
opening into a central chamber B, in which revolves a 
crank shaft C, to which the pump pistons D are con- 


nected by rods E. The chamber B is is kept nearly full 
of lubricating material. A cover is fitted to the outer 
end of each cylinder, so as to enable the pistons to be 
repacked, and from this end a port leads to a valve-box 
containing valves by means of which the injection and 
ejection of the fluid is effected. 

2'760. SusrENDED AND SELF-LEVELLING RECEPTACLES 
FoR Ink, &., H. J. Haddan.—Dated 6th July, 1880. 
—{A communication from B. W. Stiles.) 6d. 

The receptacle is su; by a ring frame pivotted 
toa second ring frame which pivots on a horizontal 
axis perpendicular to the pivots of the first ring, so as 
to obtain a sort of binnacle attachment. The cover is 
made in two halves hinged to the receptacle and open- 
ing outward from the centre so as maintain the 
equilibrium of the receptacle, each half of the cover 
having a — which, when open, rests on a band 
placed round the opening to the receptacle. Lugs are 
‘ormed round the outside of the receptacle, and can be 


passed through openings in the inner ring and by a 

turn secure it in place. 

2'775. Preparinc ExpLosive Matrer, A. Hellhoff.— 
Dated 7th July, 1880. 4d. 

Concentrated nitric acid is gradually added to tar 
oils and the product when mixed with salts, which, by 
decomposing liberate oxygen—by preference with the 
nitrites of alkalies, chlorate of potash, or with nitric 
acid—produces an ~ compound of a very high 
so-called crisant effec! 

2'780. SrraiGHTENING oR Benpino Rats, &c., 
W. Richards and 8. Godfrey.—Dated 7th July, 1880. 
1s. 

A series of upper and lower horizontal rolls are used 
in conjunction witha series of vertical rolls, so arranged 
that the rail during one traverse through the machine 
is caused to pass it through one series and after- 
wards between the other series of rolls, so that it is 
straightened in two directions at right angles to one 
another while the rail travels in one direction, or it 
may be made straight, as seen in side elevation, and 
curved as seen in plan. One roll of each pair is made 
adjustable, and is driven indirectly by spur gearing 
while the other is driven directly by —— a 
From the second set of rolls the rail is ca to pass 
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on to “live” rollers, and con to a slotting or 
grinding machine ; thence by other “live” rollers to 
a drilling or punching machine, afterwards to a turn- 
ing apparatus, and finally conveyed by a chain to the 
inspector's or rail bench, whence it is and placed 
on trucks or carried to stock, the whole of the opera- 
tions being effected automatically. 
2781. Drivinc anp Reversinc GEAR FoR WasHING 
Macuings, &., B. Taylor.—Dated 7th July, 1880. 


6d. 

This relates to improvements on patent No. 2393, 
A.D. 1874, and consists in ca’ the tub to revolve a 
certain number of times in one direction, and then 
be automatically reversed and revolve the same num- 
ber of times in the opposite direction. For this pur- 
pose a double cone C slides on a long key on the 
driving shaft E, and is moved into contact with either 
of the hollow cones attached to the two bevel wheels 
F by means of a lever G, the upper end of which carries 
a weight to keep the cone in contact. The lower end 


+ is tad 


therein. Electric signalling app 
with all parts of the mine so as to be able to 


a piston is fixed on the frame of the motor, and is in 


nicate at once the state of the mine, both before and 
after blasting, to the firer of the charge. The currents 
of air passing to the mine are saturated with aqueous 
vapour, so as to prevent the explosion of the gases 
given off by the coal or the combustion of gunpowder. 
Sand or other inflammable element is used to prevent 
the spreading of bustion, in place of water, 
2815. Brackets ror Hotpina Winpow-BLinD Rops, 
&c., R. B. Bvered.—Dated 8th July, 1880. 6d. 

The bracket consists of two parts B and C, the former 
screwed to the sash and bent upwards at its lower end 
so as to leave a narrow space to receive the end of 


the band or lath, and the upwardly bent apne is 
formed with a seat for the reception of be 
blind rod. ee C forms a hin, cover which 
keeps the blind rod in place. odifications are 
own. 
2818. Ixcusators, H. Tomlinson.—Dated 9th July, 
1880. 10d, 


The stand is fitted with a sliding frame and leg for 
supporting the egg drawer when opened; C is a hot 
water tank made with a projection at one side, fitted 
with a heating chamber open at bottom to admit hot 
air from a lamp D. From the upper part of this 
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chamber tubes through the cistern and into an 

outlet tube. The egg drawer F is placed below the 

cistern C. H are openings for ventilation. The tube 

J is partly filled with water, and should the tempera- 

ture become too high, a flexible piece attached to J is 

distended and opens a suitable valve. 

2821. DispLayinc CLoruine Wixpows, &c., 
F. Mellvenna.—Dated 9th July, 1880. 6d. 

Busts or blocks are made of light air-proof material, 
and when required for use are inflated. Each bust is 
made in two separate halves joined together by a collar 
at top and bottom, so that each can act as a side 
bust, if required, or be joined with a pedestal to form 
a body stand. The arms are made telescopic so as to 
adjust their length. Stands for displa: shirts, 
cravats, hats, fans, and other articles, consist of a 
wire frame supported on a estal, on which it can 
be secured at any desired angle. 

2822. Heap Rest, H. J. Haddan.—Dated 9th July, 
1880.—(A communication from L. Heffter and r 
Schuppli.) 6d. 

This rest is intended to support the head when 
writing, reading keeping it at the desired 


of G is acted upon by a pin pro from a worm 
wheel K driven @ worm Ps grog em M, at the 
other end of which is a pinion in gear with the box 
0. is to the double cone 
y a horizon’ lever carrying a bowl acti 
between the two cones; R is a pin to hold both even 
out of gear, and lever G in a vertical ition when 
required. en the pin on the wheel K comes 
against the lever G the cone is drawn out of contact, 
and the weight at top of G throws the latter over, and 
brings the cone in con with the other wheel on 
shaft E, thus reversing the direction of the tub. 


2'785. Recutator ror Sprxninc Enoines, M. Bauer. 
—Dated 7th July, 1880.—(A communication from J. 
Jaeglé.) 6d. 

A is the mule carriage, E the support for the regu- 
lating apparatus, F the ‘“‘faller” arm, and G the 
“counter faller” arm. F and G are extended down- 
wards, and carry studs which act upon the parts H 
and H1, the former mounted on E and acted upon by 


a spring R, which tends to turn it on its fulcrum. 
Q is a ratchet mounted on H, and with it a pawl con- 
nected with lever P . The lever H1 turns on a 

ivot on H, and consists of two parts jointed together, 

tween which is a spring tending to keep them in a 
straight line. A spring is bgt between H and Hi, 
and tends to k them in astraight line. On 
the lower end of H1 is a stud on which a small lever 
turns, its other end being slotted and passing over the 
shaft of the ratchet wheel J. On the same shaft is a 
chain wheel, over which a chain T, such chain 
also passing over a wheel on the quadrant B. If the 
yarn becomes too tight the lower end of arm F moves 
towards the left hand, and its stud moves the upper 
end of H so as to bring it vertical, when the small 
arm of H! comes inst the stud on the lower end of 
lever G, whereby the lower end of H! and the stud 
are moved to the right, and the stud takes into the 
teeth of the ratchet J, which it prevents turning. 
The chain T then acts on the wheel or quadrant B, 
to relax the winding on 
chein. 


2803. Securinc CoLLIERIEs aND MINEs FROM EXPLo- 
sions, &c., J. Daye.—Dated 8th July, 1880.—(Pro 
visional protection not allowed.) 2d. 

The holes for purposes are made much 
smaller than usual, a smaller charge inserted 


or dra’ 
distance from the table without interfering with the 
y mo ts. It ists of a support capable 
of adjustment, one end of which is secured to the 
table, while the other supports the head. 


2824. Cytixpers ror Pumpine, Forcrnc, or Com- 
PRESSING AiR, &c., M. Kennedy and J. Bastwood.— 
Dated 9th July, 1880. 8d. 

The cylinder A is formed with an outer water box 
or cooling jacket B, divided in the centre so as to leave 
a space suitable to receive a number of air holes }. 
The jacket B is also formed with holes a. Ateach end 
of the cylinder is a delivery valve C, the outer seating 
of which is st the cylinder, and its inner seating 
against the D bolted to the end cover E. The 


2833. DynamomeTRicaAL REGULATOR FOR MOTIVE 
Enoines, X. Moussard.—Dated 9th July, 


1880. 

On the main shaft of the motor at the side of the 

fly-wheel V is mounted the driving pulley P, 
to the fly-wheel by springs, which, by the variations 
occu! the resistance ca by sto) or 
putting into action machines, or by any other cause, 
are compressed or relaxed, and an movement 


with the boiler or generator b; 
pipe I. The piston rod bears 
the frame, and a spring 
librium at the di pressure in the generator, 
constantly solicits this lever towards the correspond- 
ing or equilibrium position, The oscillation of lever J 
caused by the variations of p in the ti 
are transmitted to the lever L by means of levers K 


the 
inst a lever J jointed 
, which is in equi- 


There is, therefore, still the one direct instantaneou 
action of the pressure in the generator on the admis} 
sion, an action entirely independent of that given by 
the variations of the resist This arrang it 
constitutes, therefore, an auto-regulating manometer. 
2848. Pianina Woop, Hazeland.—Dated 10th 
= the pillar A is a sleeve 
e@ upper end of the a 

the shaft C, driven by the Twhest 
E, carrying an elastic roller D, between which and 
the table F the work is held and advanced by the rota- 


tion of the roller D. The table F is adjustable by 
means of the screw G, and is supported by the spring 
J, so as to allow a certain amount of elasticity. The 
wood, in passing between the roller and the table, is 
brought in contact with the plane blade I secured in 
the receiving box H. 


J. Loyd.—Dated 10th July, 
The seat, back, and sides with heel board are made 
te from the body to which the handle and 
are secured, and can revolve on a pivot so as 
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to shift its position and thereby shelter the occupant 


from wind or rain. An arm is fitted to the movable 
and carries a roller resting on the bottom of the 

y, so as to relieve the pivot from undue strain. 
2860. REGULATION OF THE SPEED OF THE CARRIAGE 
OF THE SELF-aAcTING Mute, W. A. Barlow.— Dated 
10th July, 1880.—(A communication from C. Pfeiffer 

and H. Offroy.) 6d. 

The end of the return cord is attached to the frame 
A, capable of sliding in a grooved support B fixed on 
e carriage. The end of this cord is attached to the 


th 
bar C a rack with a pawl, and it is 
ty e backward or forward 


(2389) 


movement of A, to obtain which a screw on A 
with 


consequently given to the pulley. This diff r 
dynamometrical movement of rotation is changed 
into a movement of translation following the axis of 
the main shaft by forming a rack C concentric with 
the main shaft on the end from each 
of two opposite arms of the fly-wheel. Into each rack 
gears a toothed sector, which, by means of a second 
sector S, — the diff i t in a line 
above the si t, the two sectors being fixed on a 
spindle mounted in ape ad fixed on the driving 
pulley P. The oscillation of S impartsato-and-fro move- 
ment to a sleeve M mounted on the main shaft, and 
connected to a lever L pivotted to a rod D hi: to 
the frame of the motor. The movement of L is trans- 


mitted by a rod G to a valve, and thus ites the 
admission of steam or gas. When them | 
the irregularities of the power, a small cylinder 


ng: a nut, the movement being communi- 
cated thereto by bevel wheels driven by spur and 
pinion D. This pinion can turn in either direction 
according to the action to be produced — two levers 
E and F, which the spring 8 maintains in their proper 
tion. I is a fixed stop and K a pawl held in 
ket M. If lever E is turned in one direction the 
pawl su by the arm L becomes free and engages 
with pinion D, causing it to turn from right to left. 
If lever F is moved in one direction the other pawl 
engages and turns pinion D in the opposite di on. 
When the runs in the roller on lever, Ecomes 
in contact with the piece P, and if it runs in at. too 
great a speed this piece turnsand is held by a bas b 
drawn the lever E 


so that when the a 
turned so as to tighten the cord. A piece fixedon the 
floor at the extremity of the frame of the headstall 
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valve C works in a chamber between the cover and 
| VA —— the end of the cylinder, and can slide in a boss of the 
& cover. The F keep the valve to its seat G in Yo} 
& / the piston. In the cover E isa small valve opening Ul 
py Woy inwards, so that when the piston recedes air rushes in 
AN. AWE A ite a) and destroys the vacuum, and the piston will then 
B lik back — centre of the cylinder. When 
= BE us or compressing air small jets of water are 
\\ piston. When the piston moves from the centre to = 
f one end, the air pe admitted through the = 
\ x eke a ! holes a and 6 is inclosed and forced through the valve Ape 
— C at that end and thence by the passage H to the 
Oy delivery pipe I. The same action takes place when 
the piston makes its return stroke. 3 
Y, 
j F 
| 
| 
| 
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acts similarly on the lever F and serves to loosen the 
cord. 


. AsBestTos Packine Rivas, &c., H. Wedekind.— 
Dated 12th July, 1880.—(A communication from H. 
Bollinger.) 6d. 
hank of asbestos thread A is wound over two 

rollers B, one of which is rotated by gearing from the 
aye! C, while the other runs loose, and is adjustable 

suit the size of the ring to be made. During the 
forward movement of the hank or core A over the 
rollers, the spool F fixed on the revolving box H 
gradually winds thereon an asbestos When 


the ring has attained a certain thickness, should it be 
wished to give it a covering of, wire, the spool F is 
replaced by another supplied with wire. To enable 
the ring to be removed from the box H, it is made 
with a slot throughout its length. To vent any 
interruption in rotation through the break in the con- 
tinuity of the spur wheel on the box, it is driven by 
two separate spur wheels, adjusted to take it at 
different parts of its periphery. 
2873. Lawn Mowine Macuiyes, W. P. Thompson.— 
Dated 12th July, 1880.—(A communication from P. 
P. Mast.) 6d, 

This consists in the manner of hanging the cutter 
head in the machine, in the construction and arrange- 
ment of the driving gear, and in the construction of 
the main frame. A represents the two ground wheels 


mounted on journals on the sides of the main frame; 
Bthe rotary cutting head, and C the fixed blade or 
knife at the bottom of the machine. The main frame 
consists of two side or end plates D, a cross brace E, 
connecting the plates at the top, and the knife or knife 
supporting bar C connecting the plates at the bottom. 


2875. PuLVERULENT PREPARATIONS OF PHOSPHORIC 
ACID FOR THE MANUFACTURE OF BAKING PowDERs, 
&e., J. H. Johnson.—Dated 12th July, 1880.—(A 
communication from EB. N. Horsford.) 4d. 

This relates to improvements on patent No. 2161, 
A.D. 1856, and consists in the reduction to a pulve- 
rulent condition of phosphoric acid uncombined with 
a base or dissociated from acid phosphates formed 
therewith, by its admixture with a neutral substance 
like starch. This enables the full strength of the 
phosphoric acid to be preserved for the purposes of 
reaction upon alkaline carbonates, without the waste 
and expense attending its partial neutralisation by a 


28977. SerpaRATING THE FINER AND COARSER PorTIONS 
or Lime, Cement, &c., 7. Hicken and J. Hopewell. 
—Dated 13th July, 1880. 6d. 

A is an endless band or apron passing around drums 

B B!; Cisa shoot through which the ground cement 

or other substance is supplied from a hopper, E E are 


[2897] 


a series of hoppers or receptacles placed in line with 
the apron A and at some point below the level of its 
upper surface, preferably entirely below the level of 
the drum B! as shown. 


2900. Sewina Macuines, 7. Fletcher.—Dated 14th July 
1880. 4d. 


A is the needle bar; B is an arm which is bored to 
receive the stud C—fixed in the needle bar—in this 
stud isan annular groove to receive an india-rubber 
washer E, larger in diameter than the stud and larger 
than the bearing in the arm B; D is an excentric—or 


[2900] 


1 


driving—shaft ; H is a connecting rod which actuates 
the arm B when the shaft Dis set in motion; F is a 
stud screwed into cne end of the arm B. In this stud 
is an annular groove to receive an india-rubber washer 
I; on one end of the connecting rod H is formed an 
annular clamp to pass over and form a bearing for the 
stud F, the other end of the connecting rod is bored to 
fit the excentric on the driving shaft. 
2921. Braces, R. T. Williams.—Dated 15th Juiy, 1880. 
—(Not proceeded with.) 2d. 

Toeach front buckle in addition to the ordinary end 

a separate re] is attached, the clipping ends of which 


are undula' and are passed over the waistband of 
the drawers, so as d them independently of 


the trousers. 


2024. TreaTMeNT or Gas, C. Edwards.—Dated 15th 
July, 1880.—(A communication from L. H. Pottinger, 
W. P. Monkhouse, BE. Artlet, jun., and T. J. Thomp- 
8on.—(Not proceeded with.) 2d. 

The gas is brought into contact with a hydrocarbon 
liquid that gives off an inflammable vapour at a 
temperature of less than 110 deg. Fah., whereby the gas 
becomes charged with such vapours and its illumina- 
ting and heating powers correspondingly increased. 


2937. Lock anp Latcu Furniture, H. Brittain.— 
Dated 16th July, 1880.—(Not proceecled with.) 2d. 
The rose is in the form of a tube with a flange at one 
end, the other end being slit, so that when passed 
through the hole in the door through which the spindle 
is to work, it can be opened out and thus secured in 


ition. Escutcheons of locks may be similarly fixed. 
R'Gocond of the invention relates to the means of 
attaching knobs to their spindles, 


2904. Rerriceratina Apparatus, W. R. Lake.—Dated 
14th July, 1880._A communication from A. J. 
Chase.) 6d. 

A indicates the vessel for containing the 


refrigeratin 
material; Al is an escape pipe; 


is a vessel for 


collecting and holding the liquid resulting from the 
melting of the ice ; C are pipes or air conduits. 


2983. Trarrep GULLIES oR GRATINGS FOR STABLEs, 
&., &. W. Burge.—Dated 16th July, 1880. 6d. 

A is the outer case, having a rabbet B round the top 
edge to receive the grid or cover C. At the bottom 
edge is a recessed groove D to receive a tongue E 
formed round the lower edge ofthe trapE. At the top 
edge of the trap F is formed a rim or bead G which is 

so as to leave a space between it and the outer 


case A; this space when the trap is in use becomes 
filled with sediment, and thus a perfectly air-tight 
joint is formed all round the outer case A indepen- 
dently of the water contained in the groove D. is 
bead or rim also supports a strainer H, which is formed 
with a convex —. face which assists in throwing 
the sediment to the sides of the trap. 
2047. AxLes AND WHEELS For Raiis, W. Harker.— 
Dated 17th July, 1880. 4d. 
One wheel only is fixed rigidly 
the other is allowed to revolve on 
whee! 


ny its axle, and 
e axle indepen- 
of the fixed wheel; the sliding of the loose 
along the axle being prevented by collars 


attached to the axle by set screws or by other suitable 
means, or by a collar forming part of the axle on the 
one side, and loose collars on the axle on the other 
side. The drawing shows a section of the boss, axle, 
and fast and loose washers. 


29049. Suirs’ WinDLAssEs, A. Steenberg.—Dated 1ith 
July, 1880.—(A communicationfrom M. A. Thundsen.) 
6d. 


Ais the barrel of the windlass; B the standards; C 
are ratchet wheels mounted on and firmly secured to 
the barrel, and into the teeth of which the movable 
pawls D, carried by a lever which is free to turn on 
the barrel, take to work the windlass. Clis a third 
ratchet wheel which receives the fixed pawls DI, 


which serve to prevent any back motion of the barrel; 
E is a pillar or standard on the top of which the usual 
rock lever F for actuating the pawls D is pivotted. 
GG are the rods which connect the rock lever to the 
movable pawls D; H H are handles which fit into the 
sockets at opposite ends of the rock lever F, whereby 
this lever is worked on its pivot in alternate directions 
to work the windlass. 

W. B. Baker.—Dated lith July, 

This consists in constructing corkscrews with a 
body or case to fit over the neck of the bottle. The 
screw passes down through the centre of the case. 
Projecting from the sides of the case are tw 


(2950) 


to each of which is hinged or pivotted a lever; below 

the head or thumb piece of the screw is a projection 

collar or boss, against which the lever arms are brought 

to bear in order to raise the screw, and thus draw the 

cork out of the bottle. 

2955. Drivine Berts or Banps, W. R. Lake.—Dated 
17th July, 1880.—(A communication from R. Miller.) 


—(Not proceeded with. 
The beware J belt is made of woven metallic wire, the 
warp consisting of steel wire, and the weft t of 


thin wire rope made of fine twisted iron wires. The 
weft is worked into the belt so that it encloses one 
of the warps at each edgefof the belt, while the - 


ing portion takes hold of two warps, by which means 
be batt can neither stretch nor slip on the pulleys 
when use, 


2957. Sprromerers, W. Downie.—Dated 17th July, 


1880.—(Not th) 2d. 
A flexible bag capable of being distended by air 
expelled from the lungs is fitted with a tube, and when 


gene round the bag, on which are naps cal 

e amount in cubic inches of air in the bag. 

2961. Parer Fitters, F. R. Mallet.—Dated 17th July, 
1880.—{Not proceeded with.) 2d. 

The filters are made in one conical piece by intro- 
ducing hollow cones, permeable by water into the 
pulp vat, and by suction sufficient pulp is made to 
adhere to the cones, and sufficiently from water 
to allow of the cones being withdrawn from the vat. 


2966. Propuction or SuRFACES FOR PRINTING, 
on Empossina, J. J. Sachs.—Dated 19th 
July, 1880. 4d. 

A piece of lace or other open work fabric is arran; 
round a roller and placed in a bath containing a metallic 
solution connected with an electric current, the roller 
preferably being caused to revolve therein. The lace 
serves as a resist while the metal is deposited on its 
interstices. The lace is removed and the roller is 
ready for printing, stamping, or embossing with in the 
ordinary manner. 

29783. Fountains, C. H. and C. Kessel.—Dated 
19th July, 1888.—(Not proceeded with.) 2d. 

The fountain consists of a top chamber in which the 
spray or jet is produced, an intermediate or pressure 
c ber, and a third or bottom chamber, a pump 
being used to raise the water to the pressure chamber 

ing discharged e form of a spray from the pres- 
sure chamber into the top chamber. 

29°74. Drivine Banps, &c., J. and J. Lee.—Dated 19th 
July, 1880.—( Not proceeded with.) 2d. 

The belt is made of cotton, felt, linen, or other 
fibrous materials sewn or rivetted together by metallic 
wire or fastenings. 


29°75. AppLyinc Oxipisep or Souipiriep O1L 
Compositions TO PaNELs, &., F. Walton.—Dated 
19th July, 1880. 4d. 

For applying the oxidised or solidified oil composi- 
tion engraved metal dies or rollers are , the com- 
position being applied in a plastic state, and consider- 
able pressure employed. e articles are ened off 
by exposure to a moderate heat for a considerable time. 


2980. RecuLators ror ELectric Lamps, A. M.'Clark. 
—Dated 20th July, 1880.—(A communication from J. 
H. Guest.)—(Not proceeded with.) 2d. 

This invention is for automatic regulation of the 
length of arc and to prevent fluctuation in the light of 
electric lamps. It consists, First, in a thermoscopic 
rod combined with an electric lamp for expansion, 
according to intensity of current and resistance. The 
lineal expansion is multiplied’ by levers, which act by 
clamps to separate the carbons. It also consists in 
the combination with the expansion rod of a section 
of carbon, or metal of low conductivity, whereby the 
heat due to resistance is rapidly generated and dissi- 
pated also in a shunt for dividing the current when 
the carbons are separated to a definite point, and other 
details which renders the action more perfect and 
adjustable. 


2982. Warer-cLosets, &c., P. Keppie.—Dated 20th 

July, 1880.—(Not proceeded with.) 2d. 

e closet basin with the inlet and overflow horn 
are made of delf, and the basin is directly fitted and 
attached by a simple Leo 4 over the trap bend of the 
soil bend, which is made of delf, lead, or fireclay, and 
fitted to rest on a bracket below the basin. The seat 
is hinged and held up by a spring when notin use, but 
when depressed it actuates a valve which supplies 
water to a tank for the flushing operation. 


2983. Cuimney-pots, L. A. Groth.—Dated 20th July, 
1880.—(A communication from P. Dencausse.) 4d. 
The upper part of the body A is recessed or nar- 
rowed so as to form a neck to provoke a draught in 
the chimney. This neck is provided with openings 
C Cl C2, and through which the smoke passes into the 


open air. The top of the neck is also provided with a 
recess or rim having a number of holes through which 
the smoke can also pass; E is a cover provided with 
supporting arms or branches NN, which are placed 
opposite to and made somewhat wider than the open- 
ings CC! C2, so as to mask pletely those opening 
2984. Reparrinc Stream Borters, A. C. Henderson.— 
—Dated 20th July, 1880.—(A communication from L. 
Knélke.) 4d. 
This consists in the use and application of plain 
quoins or wedges flanked with spindles, which may 


be either conical, circular, or polygonal, for the pur- 

pose of closing fissures in steam boilers, and for the 

rims or flanges of wheels. 

2988. Gear WHEELS, R. Hadjield.—Dated 20th July, 
1880.—(Not proceeded with.) 2d. 

In casting the wheel the arms are abolished, a 
double disc or continuous plate being cast simul- 
taneously with the nave and rim in one piece. 

2989. Imprkovep Execrric Pitz, M. S. and P. 
S. Azapis.—Dated 20th July, 1880.—(Not pro- 
ceeded with.) 2d. 

This is an improvement on the Bunsen and Daniell 
batteries, and consists in substituting for the acid or 
acidulated liquid usually used in the outer vessel, a 
solution ~ distilled water of any salt, but particular] 


one hundred of water; or instead o’ the | above an 
Inhat, 


infusion or of ip of qi and 
quassia amara can be used; for sulphate of quinine 


use about 3} grains of quinine for 555 grains of water ; 

or quassia amarsa employ the same proportion as 
for the salts above. The liquid in the inner vessel is 
left as in a Bunsen or Daniell battery. 


2091. Water VeLocipepes, H. Whitehead and J. 
Snow.—Dated 20th July, 1880.—(Not proceeded 


with.) 2d. 

This relates to a vessel’ Med by a ‘le paddle- 
wheel driven by the feet of the rahe Son. the vessel 
in a similar manner to a bicycle. 

2993. Dumpina Boats, H. BE. Newton.—Dated 0th 
July, 1880.—(A communication from N. Barney.)— 
(Not proceeded with.) 2d. 

The boat consists of two water-tight compartments 
pivotted to o) te sides of a series of cross-beams 
carrying a platform or deck. The end plates of the 
compartments are provided with cog teeth, which, as 
the bottom is — or closed, engage with each 
other, and guide the parts in their proper position. 
| Siicates, J. Duke.—Dated 20th July, 


1880. 

Portland or Roman cement, or any suitable natural 
silicate, is treated with hydrochloric acid in excess, 
whereby it is converted into a gelatinous mass con- 
sisting of the silicates of alumina and lime in admix- 
ture. To obtain the silicates of potash, magnesia, and 
soda, the mineral known as kainite is treated in a 
similar manner to the cements or natural silicates; but 
in lieu of hydrochloric acid, — acid may be 
employed if preferred. The soluble silicates thus 
obtained in a gelatinous condition are mixed together 
and used in the manufacture of manure by combining 
therewith, first, superphosphate of lime, or other 
phosphates, and then peat, charcoal, or dried peat. 
2998. CasTiInc ARTICLES In CopPER, Bronze, &c., 

P. M. Parsons.—Dated 21st July, 1880.—(Not pro- 
ceeded with.) 2d. 

To obtain sound ee pressure is applied to the 
metal in the mould while in a fluid or soft state by 
forcing a plunger into the mouth of the mould, 
$001. Preservina Foon, &., F. Artimini.—Dated 

2lst July, 1880. 2d. 

This relates to improvements on patent No. 2577, 
dated 26th June, 1879, and consists of from 1 to 14 
parts, by weight, of tartaric acid added to from 12 to 
15 parts of boric acid, both dissolved in water and the 
solution subjected to heat. When hot about half its 
volume of alcohol is added, whereupon a scum forms 
on the top of the liquid, which scum is removed and 
dried and forms an antiseptic to be used for the pre- 
servation of meat, poultry, game, fish, and butter. 


8002. Packinc ConveyING oR Ecos, 
J. 21st July, 1880.—(Not proceeded 
with.) 2d. 

The eggs are i in a box fitted with trays, 
having holes lined with an india-rubber cup to receive 
and grip the egg. 

3008. Bricks, Tries, &c., BE. J. Shackleton and G. J. 
Kemnp.—Dated 21st July, 1880. 4d. 

Clay, earth, or other materials suitable for the 
manufacture of plastic materials are, without separa- 
tion from any hard substances, such as stones, placed 
ina mortar mill having heavy edge runners, which 
crush the materials together with the hard substances, 
and when crushed they pass to a mill for prepar- 
ing it for the manufacture of plastic forms in any 
known manner. 

3004. Stopper ror Bort.es, €. T. and D. C. Miles.— 
Dated 21st July, 1880.—(Not proceeded with.) 2d. 

The stopper consists of a cap to close the mouth of 
the bottle, and having a thumb piece at top and 
depending clips at its sides, to take under the rim 
round the neck of the bottle. 

3005. VentILatine Migs, J. Clark.—Dated 21st July, 
1880.—(Not proceeded with.) 2d. 

Air is forced into the mine by a fan, and at the 
outlet or upcast shaft to a valve to throttle or regulate 
the exit of air, so that the pressure of air in the mine 
is kept above the pressure of the atmosphere. 

3006. TO PHoTOGRAPHIC PLATES, 

.» W. R. Lake.—Dated 21st July, 1880.—(Not pro- 

with. communication from G. Eastman.) 


An upper reservoir containing the coating material 
communicates with the valve in a slotted tube, the 
stem of the valve extending outside for operating it. 
The plate to be coated is moved along under the slit 
in the tube, and receives an even layer of the emulsion 
or other coating material on its s . 


3009. ALLoys or NickEL, 4. M. Clark.—Dated 
July, 1880.—(A communication from J. Garnier.)— 
(Not proceeded with.) 2d. 

This consists in mixing phosphorus with nickel so 
as to absorb the oxygen it contains after fusion. 


3019. Sawine Strong, 7. L. Varley.—Dated 22nd July, 
1880.—(Not proceeded with.) 2d. 

The blades and their cuttin, or teeth are so 
formed as to be renewed by and through the wearing 
away of such blades. For this purpose the blades 
have semicircular, V, or other shaped portions cut out 
of the sawing edge at intervals. In the body of the 
blade and between these recesses or teeth are circular, 
diamond, or other shaped perforations, so that when 
one line of teeth is worn away, the perforations, 
by the wearing away of the blade, form a new set 
of teeth. 

3022. Goves, B. J. B. Mills.—Dated 22nd July, 
1880.—(A communication from Messrs. Holbrook 
and Ginet-Montgelas.)—(Not proceeded with.) 2d. 

The thumb, instead of being cut in the centre of the 
pattern or form used to cut the glove, is divided on 
the two exterior sides of the pattern, so as to make of 
the latter a form approaching to rectangular without 
any exterior projection, thus effecting a considerable 
economy in the extent of skin employed. 


302'7. Sprsninc M1xep Freres, A. M. Clark.—Dated 
22nd July, 1880.—(A communication from EB. Agache 
and J.J. Imbs.) 2d. 

A sliver is formed of a mixture of tow or flax comb- 
ings and combed silk waste, by passing such mixture 
through the series of machines used for s; yee | flax, 
or through those used for spinning floss silk, and from 
this sliver the yarn or thread is produced by wet 
spinning, that is to say, by passing the sliver through 
a trough of hot water immediately before drawing it 
between powerful rollers, whereby the fibres are inti- 
mately mixed, and a smooth, supple and strong yarn 
produced. 


8082. Cicar Cases, C. Cheswright.—Dated 23rd July, 
1880. 6d. 


A case or receptacle to fit each end of the bundle 
of cigars is struck oui of thin metal, and placed one 
over-each end of the bundle, when the two are secured 
together by a metallic strip, leaving the middle part 
of the cigars exposed. 

3063. Manuracture or Spirit, J. McGaan and W. 0. 
Glassford.—Dated 24th July, 1880. 4d. 

The grain in the form of meal is digested under 
pressure in sulphuric acid diluted with water, in the 
manner understood, for the conversion .of the starch 
of the grain into glucose. The contents of the boiler 
are run out and the acid neutralised with lime. The 
residue is se ted and the liquor at once fermented 
by the addition of yeast, or it might be wine ferment, 
and by the addition also of a material upon which the 
ferment can feed. When the fermentation is com- 
plete the distillation of the wash is conducted in the 
usual manner. 

8002. ANTI-FOULING CoMPOSITIONS FOR SHips’ Borroms, 
F.N. and E. G. Baird.—Dated 27th July, 1889. 4d. 

The composition consists of the admixture or com- 
bination with ordinary “metallic soaps” of various 
proportions of paraffin, wax, or scale (or other similar 
of paraftin or petroleum), 
$25'7. ARTICLES OF STEEL AND H. 

Springmann.—Dated 9th August, 1880.—(A commu- 
nication from C. F. A. Quensell.)—(Complete.) 2d. 

So as to impart to cast articles a maximum of 
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resisting power against dead blow or wear and tear, 
from 5 to 30 per cent. of caststecl is melted in a cupola 
or other furnace, together with So. or an appro- 
priate mixture of grey and white pig iron—by 
ference, charcoal pig iron, or so-called cold blast. 
‘© obviate or remove any undue tension or strain in 
castings produced by pouring the mixture into cast 
iron or other moulds, such castings are removed from 
the moulds, when they have sufficiently set, to retorts 
or ovens suitable to give the whole casting a more or 
less dark red heat equally all over, then let it remain 
in this state for a length of time appropriate to its 
weight, and finally allow it to cool ns we “ 


4625. Hanp Trucks or Barrows, W. R. Lake.—Dated 
10th November, 1880.—(A communication from E. J. 
Leyburn.)—{Complete.) 6d. 

This consists of a truck provided with su 

legs, one end of which is connected with the platform 

of the truck, and with their outer ends free, so that 


when the platform is fully elevated the free ends of 
the legs will be dep into such a position that 
the said legs will constitute a firm support for the 
platform, and the truck will become self-supporting. 
4753. Dressinc AXLE ARMs For Wacons, J. B. 
Savage.— Dated 18th November, 1880.—(A communica- 
tion from R. R. Miller.}—(Complete.) 6d. 
This consists principally in a cutter head journalled 


4753] 


upon a bearing which is capable of being centred 
upon an axle arm, and provided with a cutter that is 
adapted to be moved radially upon or over the face of 
the said head, whereby the shoulders at the inner 
and outer ends of the said axle arm may be 

and its threaded end cut off. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


236,868. Journat Box, John H. Allen, Brooklyn. 
N.Y.—Filed November 18th, 1880. 
Claim.—In combination with the side pieces or side 
bearings W, of a journal box, the wedges H, provided 
with concentric inclined outer surfaces fitting against 


corresponding surfaces in the inside of the pillow 
block Jaws G G, arranged in the manner and for the 
purpose substantially as described. 
236,898. Harvester Binper, Sylvanus D. ‘Locke, 
Hoosick Falls, N.Y.—Filed July 14th, 1879. 
Claim.—{1) The notched dise N, roughened or 
serrated on its flat under side, in combination with 
the plate O, or an equivalent thereof, and with the 
looping and tying head, substantially as described. 
(2) The vibrating cutter, combined with the rotating 
looping head, the fixed plate O, and the rotating disc 
N, notched at its edges and roughened or serrated on 
its under side, substantially as described. (3) The 


236.893 


combination of the oblique shafts EE, the inclined 
notched or roughened disc N, the fixed holding plate 
O, the cutter, and the looping and tyi head, 
substantially as described. ay The adjustable plate 
0, combined with the notched and roughened plate or 
disc N, substantially as described. (5) The combina- 
tion to form a cord holder to automatically seize the 
cord and intermittingly take a fresh hold, of a smooth 
surfaced clamping plate and a superposed rotating 


notched disc having its flat under surface contiguous 
to said plate, and formed with ratchet teeth set 
forwardly or against the stress of the cord. 

236,905. Warter-cLoset, Chas. H. Moore, Yonkers, 


N.Y.—Filed May 8th, 1880. 
Claim.- (1) The closet bowl A, the outlet chamber 
G, and the chamber N, located between the bowl and 
the outlet chamber, all made in one piece, as and for 
the p set forth. (2) The closet bowl A, the 
outlet c ber, the overflow pipe E, and the water 


distributing box N, all made in one piece, as and for 
the purpose set forth. (3) The water box N, loca 
between and having distributing outlets into the bowl 
and the outlet chamber. (4) A water receiver con- 
nected to the bowl and the outlet chamber, having au 
opening for a tube from the supply valve and dis- 
tributing outlets into the bowl and the outlet chamber, 
as and for the purpose set forth. (5) The water inlet 
K in the outlet chamber, in combination with a water 
distributing chamber, as and for the purpose set forth. 
(6) A valve fitted on the mouth of an overflow dis- 
charge pipe, and adapted to be seated at all times when 
water is at its regulated height, in combination with 
a valve seat having a guide attached to it to conduct 
the valve to its seat, and a float to open the valve if 
water increases in the receiver above a certain height. 
(7) The closet bow] A, the outlet chamber, and the 
chamber N, located between the closet bowl and the 
outlet chamber, and having an opening in the side for 
a supply pipe, and an opening in the closet bowl, sub- 
stantially as shown. (8) An overflow discharge pipe 
having a valve covering the mouth of it, and adapted 
to be seated at all times when water is at a regula 

height, in combination with a valve seat having a 
guide attached to it, a spindle attached to the valve 
and operating in the guide of the valve seat, and a 
means for lifting the said valve from its seat when 
water increases in the receiver above a certain height. 


(9) In a side outlet water-closet, a partition placed in 
the outlet chamber or receiver above the neck of the 
bowl, in combination with an inlet into the receiver 
from the supply valve, and a port leading from the 
lower part of the receiver to the lower of the 
closet, as and for the purpose set forth. (10) A 
water-closet bowl formed into a square shape 
at the top by the corners of the bowl, and 
having but one serviceable outlet. (11) In com- 
bination with the float B and lever > gee | to 
and operati on the suppert or stand, the or 
chain, as on | for the purpose set forth. (12) In a 
water closet, wherein water is intended to remain at 
a regulated height, except at times when the closet is 
purposely empty, and wherein the mechanism is 
arranged to supply the closet upon the outlet valve 
being opened or reseated, an overflow discharge pipe 
with the mouth submerged, having a valve covering 
the orifice to form a water-tight joint, and adapted to 
be seated at all times when water is at a 

height, in combination with a means provided to lift 
the valve from its bearing on the seat and permit 
the escape of any accident. lation of water. 


236,954. Arr Enorxe, Azel Storrs Lyman, New York, 
N.Y.—Filed June 22nd, 1880. 

Claim.—{1) An air engine having its working piston 
in the form of a plunger, one end of which projects 
from its enclosing cylinder where it is packed, com- 
bined with a generator, the plunger of which, acting 
merely as a displacer, is entirely enclosed in its 
cylinder, with its heater below and cooler above, and 
with a small rod extending up through the cover for 
raising and lowering it, substantiallyas and for the speci- 


fied purposes. (2) An air engine having its working 
piston in the form of a plunger, one end of which pro- 
jects from its enclosing cylinder where it is packed, 
combined with a generator, the plunger of which, 
acting merely as a displacer, is entirely enclosed in its 
cylinder, with its heater below and its cooler above, 
and with a small rod extending up through the cover 
for raising and lowering it, the working piston being 
either loaded with weights or held down by the 
ressure of the air in a chamber opposite, so as to 
lance the high pressure and make it double-acting, 
substantially as specified. 
236,963. Grais Dritt CLEANER, Daniel J. Shults, 
Spruce Creek, Pa.—Filed September 8th, 1880. 
Claim.—{1) The oscillatory hand apparatus consistin, 
of the head or shaft, the tines D, inserted in said h 
and provided with pendulous flukes N, pivotted 


thereto and stopped, as set forth, in combination with 
the chairs on parts M, or their equivalents, on the 

ain drill carriage, said tines armed with said flukes 
ing arranged to rake the spaces between the drills 
when operated by rearward sweeping motion, sub- 
stantially as and for the purpose set forth. (2) The 


connected manual drill cleaner composed of head or 


shaft, tines D, flukes, and operating lever, the same 
being mounted transversely on the drill carriage in 
front of the seed trough W, having the ends of shaft 
journalled in chairs, and having said flukes sweep free 
of the ground, substantially as and for the purpose set 
forth. 


236,9'74. Harrow ANDCULTIVATOR FRAME, 
Burr Bannister, Kalamazoo, Mich., assignor of tiwo- 
thirds to Esck. W. Sleeper and Hale P. Kauffer, same 
place.—Filed July 19th, 1880. 

Claim.—A flexible harrow composed of a series of 
angular sections and connected by curved flat springs 


interposed between the parallel bars, substantially as 
described. 


.980. Macuine ror Benpinc Woop, Biward L, 
Buckingham, Jefferson, Wis.—Filed December 10th, 
1880. 
A former A for wood, in combi- 
nation with the strap or — E, having a plate or 
plates O secured to their ends, and a removable and 
adjustable hand lever provided with a hook and 
shoulder, substantially as described, and which is 
adapted to pull upon or force against the plate in 
bending the wood, substantially as shown. (2) A 


hand tever for bending wood, consisting of a handle, 
the reversible screw hook I, and the part H, substan- 
tially as shown. (3) A lever for bending wood, 
consisting of a handle, the screw hook I, and the part 
H, having one or more grooves or flutes, substantially 
as set forth. 
bending wood, provided with a plate O, having a hole 
through it, with an adjustable hand lever having a 
hook formed upon it to catch in the hole, and shoulder 
to bear against the piece of wood being bent, substan- 
tially as set forth. 


236,990. Loom, George Crompton and Horace Wyman, 
Worcester, Mass., assignors to said Crompton.—Filed 
May 18th, 1880. 

Brief.—The wedges or toes — the vibrating arm 
engage with the inclines on the ends of the vertical 
arms of the three-armed selectors. The latter, mounted 
upon the shifting levers which carry the toothed cranks 


that connect with the shuttle-box operating levers, are | 


operated by means of their rearwardly extending 
weighted arms and the fingers controlled by the 
pattern. Claim.—(1) In a loom, two or more shifting 


[256.930] 


levers, their toothed cranks and connecting rods 
adapted to operate the shuttle-box levers, the weighted 


(4) The combination of a band E for | 


237,001. Grain Dritt, Willoughby P. Blam and 
Wilbur F. Boggs, Petersburg, Ill.—Filed April 27th, 
880. 


1880. 

Claim.—(Q1) The drag bars G, hinged to castings and 
rahennatoa as shown, in combination with colter, 
fluke F, covering device, and stay rods, and with 
means K for elevating the pans, as specified. (2) The 
carrying revolving colter, flukes F, and presser 
combined with a rod and with lifting frame K, through 


which said rod operates loosely when said colter over- 
rides obstructions, as herein specified. (3) The com- 
bination of the independent bifurcated drag bars G, 
carrying revolving colter, flukes F, and presser foot, 
the rods, and lifting frame K, through which said rods 
work loosely, and spiral spring, as and for the purposes 
specified. (4) The double spiral feed tubes FE, in com- 
bination with grain-box D, flukes F, and the feed bar 
or roll, as specified. 

237,018. Rock Dritt Bar, Henry W. Hammond, 
London, county of Middlesex, Bngland — Filed 
August 19th, 1880. 

Claim.—As a new article of manufacture, a rolled 


237.013] 


steel drill bar of the shape shown, having edges A and 
semicircular recesses B, substantially as specified. 
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selectors T pivotted upon the shiftin levers, the 
fingers, the pattern surface to raise and lower them, 
means to operate the pattern surface, combined with 
a series of wedges or toes, a lever or arm to carry them, 
and means to actuate the said arm or lever and cause 
the wedges or toes to strike the arms of the selectors, 
as and for the purpose described. (2) The arm or 
lever E?, its rod, and wedges or toes mounted thereon. 

combined with the —s bar, to permit the said 
wedges or toes to yield, as described. 


236,992. Arr Compressor, John R. Cushier, Bellport, 
N.Y.—Filed July 20th, 1880. 

Claim.—In an air compressor, the combination of 
two single-acting end cylinders of equal diameter, and 
having open outer ends and two pistons therefor, a 
double-acting intermediate cylinder and_ piston. 

ler in diameter than said end cylinders an 


pistons, a common piston rod, an inlet valve or valves 
in each of the single-acting end pistons, a valve or 
valves for the passage of air from each end cylinder, 
to the smaller intermediate cylinder, and a discharge 
valve for each end or said smaller cylinder, substan- 
tially as and for the purpose specttied. 


SouTH KENSINGTON MusEuM.—Visitors during 
the week ending Feb. 19th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 9360; mercantile marine, 
building materials, and other collections, 2588. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1237; 
mercantile marine, building materials, and other 
collections, 172. Total, 13,357. Average of corre- 
sponding week in former years, 14,315. Total 
from the opening of the Museum, 19,707,087. 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—“‘Bya acon knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. E 
has provided our breakfast tables with a 
cately flavoured beve which may save us 
many heavy doctors’ bills It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ James Epps AND Co., 


Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use. 
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SOUND STEEL CASTINGS. 
No, I. 

In these papers an attempt is made to ascertain the 
present condition of the problem, how to produce perfectly 
sound castings in steel, direct from the Bessemer con- 
verter, or from the Siemens-Martin hearth, We shall 
begin by showing exactly what the problem is, and why 
it is of the first importance that it should receive a practi- 
cal solution; and we shall go on to indicate briefly in 
what ways that solution hes been attempted, how far it 
has been carried, and in what direction it may be 
expected to receive its ultimate completion. It may be 
well to state at the beginning that we have no scheme of 
. our own to propound ; our object is the humbler one of 
putting the question in the clearest possible light. 


First, then, as to the nature of the problem, and its im- 
portance. The practical conditions of the manufacture of 
steel can be nowhere better learnt than from two well- 
known papers by Chernoff, of St. Petersburg, translated 
by Mr. Win, Anderson. To these, therefore, we turn for 
a statement of the préblem. In the first of them—lately 
reprinted by the Institution of Mechanical Engineers— 
the author propounds the view, now generally accepted, 
that steel when raised to a temperature higher than some 
point b—varying with the nature of the steel, but ney 
corresponding to a bright red heat—loses its crystalline 
structure, and takes an amorphous, wax-like condition ; 
that this condition leaves the particles free to group them- 
selves into erystals during the process of cooling ; that if 
the cooling be slow and quiet these crystals will be large 
und regular, but if the cooling be rapid or disturbed the 
will be small; and that by cooling rapidly, and wit 
constant disturbance, down to the point 5, the structure 
may be made as fine as we please. hen the temperature 
has once fallen to the point 4, the mass will no longer tend to 
crystallise, even if left to cool in quiet. Now experience 
proves that the finer the grain of the steel the greater is 
its resistance to fracture, and the better its quality 
generally. Hence the excellence of steel forging consists 
in raising the steel to a temperature above 6, and then 
bringing it to the required shape by the violent action of 
the hammer or rolls, without giving it a chance to crystal- 
lise quietly, until the temperature has fallen below the 
point 6; after which the rate of cooling is of no importance, 
except as regards the hardening of the steel, which we are 
not here considering. Chernoff has shown that forging at 
high temperatures does not affect the density of the steel, 
or in any way improve the mechanical properties, except 
in the manner just described. 

But, when the conditions are thus stated, it is seen at 
once that the costly process of hammering or rolling should 
not really be necessary ; it should be sufficient to cast the 
steel direct to the required shape in chills, and to take care 
that the cooling is so rapid or so disturbed, or both, that 
large crystals have no chance of forming before the tempera- 
ture has fallen below the critical point b. Under this pro- 
cess steel castings should be produced of any form at very 
little more than the cost of producing exactly similar cast- 
ings in iron. Hence it can hardly be doubted that they 
would supersede iron castings in all cases where strength 
and durability were of importance; that they would 
supersede steel and iron forgings almost entirely ; and that 
they would even supersede steel and iron “ rollings”—to 
coin a much-needed word—except in cases such as that of 
rails, where these were required in large quantities and of 
simple form. Why is it then that while steel forgings and 
rollings are so common, steel castings are comparatively 
rare! The reason is not far to seek—it is because 
ordinary steel castings are rarely sound. 

It is obvious that an ordinary Bessemer ingot presents a 
favourable example of a direct steel casting, being of large 
size and simple form. But if an ordinary Bessemer ingot 
be cut to pieces, far from appearing as a solid unbroken 
mass, it is found to contain innumerable cavities ; as seen 
in the section, Fig. 1, which is taken from Chernoff’s 
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second paper. These cavities divide themselves into three 
classes, all indicated in the figure. They aré (1) the 
central funnel-shaped cavity at the upper end of the 
ingot; (2) a layer of cavities, lying radially round 
the outside of the ingot, which may take the form 
(a) of slug-shaped bubbles, or (6) of “acicular,” or 
needle-like flaws ; (3) a number of similar cavities or 
bubbles, dispersed irregularly throughout the mass, but espe- 
cially frequent towards the centre. Of these, class 1 is un- 
doubtedly due to the mechanical shrinking and settling of 
the still fluid interior, after the outside has set ; @) is 
i gene | due to the evolution of gas at the period when 
the outside is thus setting ; and (3) is due to a similar 
evolution during the subsequent setting of the interior. 

In his second paper—also published * the Institution of 
Mechanical Engineers—Chernoff has described very fully 
the phenomena of these various cavities, and the way in 
which, around these cavities, the steel ually sets in fea- 
thery crystalsof great comppenity. This description is very 
curious and interesting, but we have not space to reproduce 
it here. More important is the study of the causes which 
eg these cavities, since this can alone lead to means 

ing devissd for their suppression ; and to this study 


Chernoff has diligently applied himself. The cause of the 
central cavity, as already mentioned, is simply the 
shrinkage of the steel, and various means are known of 
ae it, especially the use of a runner, as always 
ve with iron castings. With regard to the outside 
bubbles, Chernoff’s view is that the steel begins to evolve 
gas, previously dissolved or occluded in its substance, the 
moment it is left to cool ina mould. This gas adheres, in 
the form of minute bubbles, to the first particles of steel 
which solidify against the sides of the mould. Owing to 
the tendency of dissolved gases to escape into , or into 
already existing cavities, these bubbles grow rapidly b 
drawing the gas from the surrounding steel. This growt 
must be radial to the surface, because the setting of the 
steel in layers parallel to the surface checks the growth 
in any other direction. If this radial growth is rapid the 
bubbles frequently break off and float to the top. If it is 
slow, the bubbles are soon sealed in by the setting of the 
steel round them ; and then, as the bubble cools and the 
gas shrinks, a contraction cavity is formed at the apex, the 
sides of which become lined with minute crystals. From 
these facts Chernoff concludes that if the adhesion of the 
particles first set to the sides of the mould, and the conse- 
quent development of minute bubbles attached to these 
amen could be stopped, then any bubbles that might 
orm afterwards, having no attachment to the sides, would 
float to the top and disappear. Now the hotter the 
steel, on the one hand, and the more refractory and im- 
rmeable to heat the mould on the other, the less likely 
is the steel to “ wet,” and therefore to adhere to, the sides of 
mould. This suggests a means of getting rid of these 
bubbles, viz., by pouring the steel as hot as possible, and 
by forming the moulds of sands well dried and warmed. 
As a matter of fact this process isa practical success, Fig. 2 
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shows a section of an ingot, cast in a mould made half of sand 
and theother of metal ; and it will be seen that the part of the 
skin in contact with the sand is quite sound, while that in 
contact with the metal presents all the characteristic 
cavities, 

We have yet to deal with the cavities of Class 3, those 
which form sporadically in the interior of the ingot. 
According to Chernoff’s view these do not begin to form 
until the top of the ingot has become covered with a 
solidified layer, so that the gases can no longer escape freely 
from the upper surface, At the same time the evolution 
of the gas is accelerated, because the lowering of the tem- 

rature diminishes their solubility. The gases thus formed 
collect under the top crust, and acquire considerable ten- 
sion, so much so that they frequently blow it up, and 
carrying through with them a foaming mass of fluid steel. 
Each time that the tension is thus relieved, the develop- 
ment of gas, which had been checked by the pressure, 
begins afresh, and a new zone of bubbles is formed. This 
process may go on until the very centre of the ingot has 
set, but chietly in the upper portions, because there the 
influence of the central contraction cavity assists the gases in 
forming. Hence the reason why the bubbles are most fre- 
quent towards the top of an ingot. 

Hitherto we have been content to follow the guidance 
of the Russian metallurgist. But there is one point 
clearly of the first importance on which he has nothing of 
his own to tell us ; and here we must turn for help to 
Germany and to England. This point is the chemical con- 
stitution of the which produce, and which occupy, 
these internal cavities, Chernoff remarks that they probably 
consist for the most part of carbonic oxide, and this, until 
lately, was the accepted view. The reasons for 
this acceptance appear to have been two-fold :— 
First, that, as lately remarked, CO has long been to the 
steelmaker what sulphur is to the ironmaker, the scape- 
goat on whose head all the sins of the material are laid; 
and secondly, that Bessemer, at an early stage of his 
researches, made an experiment, by placing a red-hot ingot 
in vacuo and collecting the gases given out, which appeared 
to show that CO was actually evolved in 
quantities from the surface of a steel ingot during the pro- 
cess of cooling. So the question stood until about two 
years ago, when Dr. F. C. G. Miiller, of Brandenburg, 
resolved to test the point by direct experiment. His 
results were first announced to the German Chemical 
Society, and afterwards published in the Zeitschrift des 
Vereins Deutscher Ingenieure for 1879. Recently he has 
republished them, with many practical comments, in 
Glaser’s Annalen for 1880. This last article isa sutticiently 
amusing example of scientific polemics. Dr. Miiller has 
been hardly treated by M. Pourcel and other French 
metallurgists, who have not only scoffed at his results, but 
invented circumstances to prove their falsity ; and he does 
not spare them in his reply. These amenities of literature 
we must, however, pass over, and content ourselves with 
describing briefly the German professor’s method of experi- 
ment, and stating its results. 

Miiller provided a wrought iron vessel, with a cast iron 
bottom, in the centre of which was fitted a stuffing-box. 
Through this stuffing-box —— the boring-bar of a 
vertical boring machine pl beneath, so that the rota- 
tion of the machine caused the rotation of the boring tool 
within the vessel. This vessel was filled with water or 
oil, and a small steel ingot was then let down into it, and 
made to rest on the top of the boring tool. The ingot had 


a square cast on the top, which fitted in a guide, and pre- 
vented the ingot from turning. The boring machine was 
then started, and rapidly bored a large hole in the ingot, 
within which all the gases distur by the boring 
collected, and were retained by the liquid. From thence 
they were drawn into a flask, which was carefully sealed, 
bar f the contents afterwards analysed by Bunsen’s eudio- 
metric method. Not only Bessemer steel, but various 
other cast and forged metals were treated in the same 
manner, and the results of the analyses are given in the 
following table, which is of sufficient interest to warrant 
its republication :— 
TABLE I. 

Miiller’s Analyses. 


Se |g 
= | 
Se) | | 28 | 38 
No. Materlal. Bn | Sy 
25 | = 
iso | aod 
1 | Bessemer rail steel 48°0| — | 90°3] 9°7| — |100°0 
2 | Bessemer spring steel.. .. 21°0| — | 81°9)18°1| — |100°0 
3 | Bessemer metal before add-, | | 
ing spiegel.. .. .. ../ 60°0 | 3°5 | 88°8 | 10°5 | O°7 100°0 
metal finished ..| 45°0 | 7°0 | 77°0 | 23°0| — (100°0 
5 | Bessemer pig metal from | | 
cupola... .. .. .. 15°0| — | 86°5 | 4°3 '100°0 
6 | Bessemer pig metal from | 
cupola... .. .. 35°0| — | 83°3 | 14°2/ 2°5 \100°0 
7 | Pigiron, “Solway No.1”... 3°5 |) — | 52°1| 44°0| 3°9 100°0 
8 | Siemens-Martin metal, | 
from Bochum, before add- | 
ing spiegel.. .. .. ../ 25°0| — | 67°0 | 30°8| 2°2 |100°0 
Bessemer rail steel .. ..| 29°0| 8°0 76°7 | 26°3| — (103-0 
10 | Metal from converter, dur-} 
ing blo ++ 28°0) — | 81°1 | 14°8 |100°0 
ll Pig iron, “Georg Marien! | 
.. ..| 10°0 | — | 62°2 | 35°5 | 2°8-/100°5 
12 | Mild Bessemer metal, West-| 
phalian 68°8 | 30°5 | — | 99°3 
13 | Rail steel, from Prévali ..| 51°0  4°5 78°1 | 20°7| O°9 | 99°7 
14 | Unsound rail steel, forged..| 5°0 | — | 52°2| 48°1| — (100°3 
15 | Rail metal from very spongy | 
ingot, rolled .. .. ..| 7°3| — | 54°91 45°5 — |100°4 
16 | Sound steel ingot, Bochum | 17°0| — | 92°4| 5°9| 1:4 | 99°7 
17 | The same after forging .. 5°5 | — | 73°4 | 25°3| 1°3 /100°0 


We have said that these were the first analyses made 
of the gases existing in the cavities of steel ingots ; but 
with regard to some of the other materials given above 
this is not the case, and due honour should be paid to an 
earlier English investigator in the same field. In the 
Journal of the Iron and Steel Institute for 1872, Mr. John 
Parry, of Ebbw Vale, gave some analyses of the gases 
obtained by heating strongly iz vacuo certain samples of 
iron and steel made at the works. These analyses we have 
combined in the following table :— 


TABLE II. 
Parry's Analyses, 


| | | 
23/23 02/28 28 
No. Material. Soule S ce Ee Se Ss 
S2o| Si 25 Fs 
ie | 8 
1 | Speigeleisen .. .. 200/ 3 | — | 17°9 99°9 
*2 | Pig iron, common | | | 
white .. .. 200] 6} 840] 2°3  6°S 100°0 
3 | Pigiron, grey .. .. 260] 2 | 89-7] 32, 52 16 99°7 
| | 
4 | Good wrought iron... 200} 2 1°7 | 9°9 100°0 
| 
5 | Softsteel .. .. ... 1300] 2 | 52°6| 6°5 | 24-4 16-6 10071 
| 


| 

* i wi iron (Jo nd Steel 
Institute, 187) ne nitrogen could befound.0 

Finally, Mr. E. Windsor Richards has recently repeated 
Miiller’s experiments, following exactly the same method, 
with a cast steel ingot weighing 25 cwt., and his results, 
as given in his recent address to the Cleveland Institute, 
are as follows :— 


TABLE III. 
Windsor Richards’ Analysis. 
| Analysis. 3 5 Analysis of Gas. 
ngo se | 88 Beta 
ASS | | BA 
| 
I. Rail steel “83°69 °10 55 | 13°29 | 0°32 0-37 
Il. | Hard steel .. 40 -04 74 | 83°95 1465] — | — 
III. | Soft steel... .. °89 25 | 87-21) 11°15] 1°64) — 
IV. Steel highin Si 421-081-021 | 67°10 33°30 | 1-60 — 
V. Hammerediron -05 °15 28 | 30°62) — — 
VI. | Cast fron... 3°65 °6 2°63 75 | 52°53 | 
| 


In all these cases, as we gather from Mr. Windsor Richards’s 
account, the metal, when afterwards cut through, appeared 
quite sound. 

These three tables, as will be seen, bring out some 
striking and unexpected results. 

Taken broadly, they prove, in the first place, that 
all varieties of iron and steel, cast or wrought, do 
contain occluded s in considerable quantities. It is 
true that Mr. Windsor Richards appears to throw 
some doubt on this, at least as regards his own experiments. 
For he states that the amount of gases appeared to him 
so large as to awaken suspicion that they might have come 
from the water. He therefore rested an ingot upon a 
blunt revolving drill for about twelve hours, and then 
collected gas to the amount of 1150 per cent. of the metal 
recovered, the composition being 88°70 hydrogen, 10°30 
nitrogen. He afterwards drilled small ingots under mer- 
cury, and. collected only a small quantity of gas, which 
was found to be hydrogen; and then concludes that most 
of the hydrogen in the former experiments must come 
from the water. But on this it may be remarked :—(1) 
Can we believe that clean iron, at moderate temperatures, 
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will decompose water, and that so extraordinary a fact has 
been overlooked till now! (2) Miiller made some of his 
experiments under oil and mercury, and notes no 
special difference im results; (3) the slow and minute dis- 
integration by the blunt drill would seem specially to 
favour the extraction of large quantities of the occluded 
hydrogen ; (4) the superior pressure of the mercury would 
be likely to hinder this extraction, and, moreover, mercury 
may itself dissolve hydrogen; (5) if the hydrogen came 
from the water, why does its amount differ so largely with 
comparatively slight differences in the analysis of the 
metals tested? Even if these remarks are not held to inva- 
lidate Mr. Windsor Richards’ view, it must be remembered 
that he is speaking of sound metals, and not of the gases 
in the cavities of unsound metals, which alone we are 
treating in this article. 

As to the amount of gas in each case—measured by the 
ratio between volume of gas and volume of metal—we 
cannot speak positively ; for Mr. Parry does not seem to 
have been able to satisfy himself as to his measurements 
on this head. That the ratio as given by him, should be 
in general much larger than those given by the other 
observers is, however, explained by the fact that his quan- 
tities were obtained by heating the metal strongly in 
vacuo, while in the other cases there was simply a hole 
bored in a piece of metal generally more or less porous. 
Now, it is obvious that in the case where the metal is 
porous there are two classes of gases to be considered. 
These are (1) the gases which are occluded in the solid 
parts of the casting, as they are in the perfectly sound 
castings and forgings otherwise analysed ; and (2) the gases 
which have been excluded from the solid metal but are 
imprisoned in the cavities. It seems probable that in the 
process of disintegration by boring, a portion, but a portion 
only, of the occluded gases, Class 1, would be set free, and 
would thus be found added to the cavity gases, Class 2, 
when the boring was finished. This is confirmed by 
Miiller’s analyses, Nos. 14, 15, and 17, which show that 
gas ean be drawn by the boring process from sound cast- 
ings and from forgings, but in much smaller volumes than 
when porous ingots are tested. Now, it does not at all 
follow that these two sets of gases—Class 1 and Class 2— 
have the same composition. In fact, since we know that 
the metal in setting has rejected the one and retained the 
other, it is probable, though not certain, that their compo- 


sition is different. Whether this is the case or not we may | 


judge by comparing the analyses of the from sound 
metals, especially those of Mr. Parry, with those from very 
porous metals, like steel ingots). When we do this, we are 
at once struck by the fact that the analyses from 
good wrought iron and soft steel are the only ones— 
omitting spiegeleisen as a special product—where CO and 


CO, are present in notable quantities—44 and 41 per cent. | 
The highest per- |. 
centage elsewhere is in white pig iron, where Parry finds 


respectively, taking both gases together. 


9°1 for the two gases together; whilst the highest given 


by Miiller’s method is 43 for cupola metal. In steel | 


castings of all kinds the percentage is everywhere very 
small, and in many cases absolutely zero. The gases col- 
lected from such castings are found to consist mainly of 
hydrogen, with a much smaller admixture of nitrogen, the 


percentage of the latter varying from 5°9 in a sound ingot | 
Looking at | 


to 48°1 in unsound rail steel, after forging. 
these results, we are justified in concluding that the 
cavities in steel contain no carbonic oxide or carbonic acid 


whatever, and that where these are present in Miiller’s or | 


Windsor Richards’s analyses, they are simply due to a 
small amount of the occluded gases, the last having been 
set free in boring, as already suggested. Hence we may 


venture to lay down the following laws,* as representing | 


our present knowledge on this subject. 


(1) Molten steel absorbs, or occludes, a large quantity of 
CO and CO, ; and its capacity for holding these gases in solu- | 
tion is increased, or at least not diminished, by cooling ; so_ 


that the cold metal retainsthe whole amount of these gases, 
which it absorbed when hot, and they can only be expelled 
by severe heating in vacuo. This was exactly the process, 
both in Bessemer’s early, and in Parry’s more recent 


experiments. (2) Molten steel will also occlude a much | 
larger quantity of hydrogen,t but its capacity for holding | 
hydrogen in solution is diminished by cooling ; and there- | 


fore in setting it expels a certain portion of its hydrogen, 
which either forms permanent bubbles in the metal, or 


escapes into the atmosphere. (3) Molten steel will also | 


occlude nitrogen, but to a very much smaller amount than 
hydrogen, the proportion between the two being from } to 
+. Its capacity for retaining nitrogen diminishes in cooling 
in much the same proportion as in the case of hydrogen, 
and therefore the two are found together both in the 
sound metal and in the cavities, very much in the 
same proportion. This is seen by comparing Parry’s 
analysis No. 5 with Miiller’s Nos. 1,2,and 13. (4) From 
Miiller’s Nos. 14 and 15, the effect of forging appears to 
be to expel the hydrogen partially from the metal, but 
not the nitrogen, or in a much smaller proportion ; so that 
in the gases from such steel the percentages of the two 
approach an equality. This, however, does not seem to 


agree very well with Parry’s No. 5, where the percentage 
of nitrogen is still small compared with that of sar ang 


Soctety or Arts.—The next series of Cantor Lectures, to be 
delivered before the Society of Arts, will be by Professor W. G. 
Adams, F.R.S., his subject being ‘‘The Scientific Principles 
Involved in Electric Lighting.” The course commences on Monday, 
the 7th March, and will continue on the three following Mondays, 
ending March 28th. The first two lectures will be mainly intro- 
duetory, and will deal with such subjects as the production, regu- 
lation, and measurement of electric currents, and the action of 
magneto-electric and dynamo-electric machines. In the third and 
fourth lectures it is hoped to show a large number of illustrations 
of the various systems of ag ge The new incandescent 
lights of Swan and Lane Fox will be exhibited at the fourth 
lecture. 


* These laws were tically sketched out, though not formulated, by 
Mr. G. J. Snelus in the discussion on Steel Compression at the Barrow 
meeting of the Institution of Mechanical Engi 

+ We believe Mr. Parry's opinion is that steel may absorb as much 


as fifty times its velume of hydrogen, or 5000 per cent. 


THE MEKARSKI TRAMWAY LOCOMOTIVE. 

On the 3rd March, 1879, we published an engraving of Me- 
karski’s tramway locomotives. As the invention is now assuming 
considerable prominence, we make no apology for reproducing 
that illustration on page 155. And we give herewith what we 
did not give then, a section through the upper portion of the 
heater, showing the regulating valve. 

This apparatus consists essentially of two brass chambers, 
superposed and separated by a diaphragm in rubber. The first 
forms a sort of hydraulic press, the piston of which is moved by 
a screw put in motion by means of a small wheel. In descend- 
ing, the piston presses back water in an annular chamber where 
a small quantity of air is confined. It acts as a kind of spring, 
on which the necessary degree of tension is easily given. The 
lower chamber is during the journey in communication with the 
slide valves of the engine. The compressed air passes through 
an opening on the opposite side of the rubber diaphragm and 
helps to close a conical valve pressed by a spring. The valve is 


acted on.by the air spring with the assistance of the diaphragm. 
It will therefore be understood that in pressing on the spring, 
which reacts on the plate, the opening of the orifice is regulated ; 
but as the pressure at which the escape is produced acts in a 


valve, it acts in such a manner as to maintain the two actions in 
equilibrium. The pressure of the escape consequently remains 
regular so long as the state of the spring is not modified, 
varies with it. A very slight displacement of the piston suffices 
to augment or diminish the pressure of the spring, and the power 
of the hine can be instantly changed. From this point of 
view the use of the regulator, it is claimed, “ presents another 
advantage, viz., that of running continually with a slight intro- 
duction of air, while with the ordinary locomotive it is n 

to restrain the expansion so as to increase the effort of traction.” 

Mr. Bramwell’s report, which we give herewith, so fully ex- 
plains the construction of the Mekarski cars, that we need not 
add a word to what we have written. 

In accordance with your request I have visited Nantes for the 
purpose of examining the working of the Mékarski system of 
compressed air propulsion—or traction—employed upon the 
tramways in that city, and I now beg leave to report to you 
upon the engineering features thereof. In order that this report 


| may be self-contained, and therefore more readily intelligible, I 
| will deal with the subject as though not only the details, but 
| even the general features of the arrangement employed in the 
| working with compressed air, were to be made known to you for 
the first time. 

As will be seen from the print of a map published in Nantes 
appended hereto, and on which I have laid down the tramway 
in red, the line extends from Doulon at the eastern end of the 
town to Chantenay at the western end, the total length being 
nearly 4 miles—actually 3 miles 1514 yards. On starting 
from Doulon the line runs southerly along one of the approach 
roads to Nantes. This road terminates in the Boulevard 
Sebastopol, running parallel with the railway. The line 
traverses this boulevard until it reaches the railway station, 
and it then enters upon the beginning of the quays, and 
traverses these for their whole length, viz., about two miles. It 
then extends along a road practically parallel with the course of 
the river to the terminus at Chantenay. For nearly the whole 
distance the line is double, but in places—in one instance in 
the busiest part of the town—there is for a short distance only a 
single line. Generally the tramway, being on the quays, is 
practically level, but there are are some gradients, the steepest is 
very short, but has an inclination of about 1 in 30. Short as 
this incline is, it has, however, to be surmounted without the 
advantage of rapid pace before reaching it, inasmuch as at its 
foot there is a crossing which cannot be traversed at full speed. 
The gauge of the tramway is 4ft. 8}in., that is the ordinary 
railway gauge, but although the gauge is thus of full width, 
there are several places in which sharp curves occur; one in 
particular—at a point where the tramway makes a sudden bend 
to traverse the railway by a level crossing—is only 40 yards 
radius ; at this same crossing, the rails of the railway are not 
cut to allow of the passage of the flanges of the tram-wheels 


and thus that passage has to be made by the tram-wheels 


governed by a rigid stem on which a plate is fixed, which is | 


contrary sense on the diaphragm, and thereby tends to close the | 


mounting over the rails of the railway. In other instances 
where the tramway crosses some goods branches of the railway, 
the rails are cut. The line in its straight portions is carried on 
transverse oak sleepers, supporting cast iron chairs. To these 
chairs are bolted the rails and a guard rail, the joints of the guard 
rail occurring intermediate to those of the rail, the rails weigh 
321b. per yard, the guard rails 22lb. per yard. This is the 
system preferred. But for facility of construction, where the 
line is curved, an ordinary reversible grooved rail—but without a 
roughened guard edge—carried on longitudinal oak sleepers, 
united by wrought tie bars, is employed. This rail weighs 
421b. per yard. All the rails are of steel. No precaution appears 
to be taken to prevent growing of the pitching at its junctions 
with the edges of the rails, I have dwelt thus at some length 
upon thecircumstancesof the tramway in orderthat you may appre- 
ciate the fact that the carriages traversing it have to encounter 
most if not all of the difficulties to be met with in the ordinary 
working of street tramways, and so far as the crossing the rail- 
way bs a level is concerned a difficulty which is all but excep- 
tional. 

The service commences at 7 o'clock in the morning, and during 
the winter terminates at 9 at night, making fourteen working 
hours ; during the summer, however, it is continued for an hour 
longer. Generally there is a departure each ten minutes from 
each end of the line, or as a fact eighty-six journies in each 
direction per day in the winter tin >, and ninety-six journeys im 
each direction per day in the summer time ; but these journeys 
are not made at absolutely uniform intervals throughout the: 
day, as during the busier hours there is only an eight minute: 
interval between the departures, while in some of the less busy 
hours there is as much as a twelve minute interval ; moreover, 
owing to markets and other causes, the Thursday, Saturday, and. 
Sunday are days of greater traffic than the Monday, Tuesday, 
Wednesday, and Friday. Upon each of these days of greater 
traffic as many as ninety-six journeys are made in winter, and 
106 in the summer in each direction. The ordinary work is per- 
formed by combined cars and air-engines, known as auto-mobiles, 
of which there are twenty-two. In addition to these there are 
two traction engines, which each draw two “imperial” cars, used. 
at the times of greater traflic. 

The combined cars have a total width of 7ft. lin., and a length 
of 22ft. 4in., 3ft. 4in. being occupied by the front platform on 
which the driver stands, 13ft. by the body, containing seats for 
| nineteen passengers, while 6ft. is taken up by the hind platform, 
| which is covered, and on which there is standing room for twelve 
| more passengers = making thirty-one in all—and also place for the 
| conductor. No passengers are carried on the roof. The thirty-one 
is the number of passengers that the car is intended to carry, 
but as a matter of fact, as I saw on Sunday and on the New 
Year’s Day, passengers were standing inside between the two 
rows of seats, and were closely crowded on the back platform, so 
that from forty to forty-five persons must have been travelling 
at one time. 

{ Below the floor of the car are placed transversely ten cylin- 
drical reservoirs, formed of steel plates for the compressed air ; 
seven of these are united into one system called the “ battery,'” 
and the remaining three are united into a second system—the 
i: reserve.” The capacity of the battery is 67°81 cubic feet, 
and that of the reserve 31°08 cubic feet making a total 
| of 98°89 cubic feet. Both the battery and the reserve 
,are charged at the principal station with air compressed 
_to thirty atmospheres, The leading wheels—the drivers—are 
| 2ft. din. in diameter; while the hind wheels are 2ft. 6in. 
in diameter ; the distance between the centres of the axles. 
| —i.e., the wheel base—is 5ft. 9in. The weight of the com- 
' bined car, ready to work, is six tons. The bearings are external 
| to the wheels, and outside the bearings on the driving axle are 
| the cranks with counterbalances forged on, and return cranks 
| with double pins to work the link motions for the slide valves. 
| The cylinders are placed horizontally in front of the driving 
| wheels, and are 53in. diameter by 10}in. stroke. 
| The engines with all their gearing are completely encased in 
| wrought iron cases, with doors to open at the sides, and 
the engine being, as already described of the “outside 
cylinder” construction, perfectly ready and complete access is 
obtained to each engine by the mere opening of the case doors. 
The under frame of the car is of wrought iron, and is composed of 
two main longitudinals, with the requislte cross-ties and struts ; 
the connection with the axle boxes is made by means of ordinary 
plate carriage springs. 
| + In front of the car and standing up vertically through the 
driver's platform is a small reservoir of hot water and of steam, 
| containing 4} cubic feet ; this is charged with water for about 
| two-thirds of its capacity, at a temperature of 320 deg. Fah., 
| equivalent to the pressure at which the steam is, viz., 75 lb. on 
| the square inch. The air in passing irom the battery, or from 
the reserve, as the case may be, to the engines, is made to 
traverse the water in the reservoir, thus becoming heated to the 
temperature of the water before it reaches the cylinders, in which 
it is expanded by the action of the ordinary link motion. After 
having done its work in the cylinders it passes into a box, 
between the frames, from which box it escapes, through holes 
provided for the purpose. The use of the water—at the elevated 
temperature due to the pressure—in combination with the com- 
pressed air is one of the leading features of the Mékarski system 
employed on the Nantes tramway. 

The advantages arising from this combination are—that the air | 
being raised in temperature is thereby expanded, and 
that thus a less quantity of air requires to be compressed and 
to be carried to do a given amount of work in the cylinders 
than would be required were not this heating provision made, 
j and also that the air being thus raised in temperature prior 
to its expansion is not after the expansion reduced to a point at 
which ice forms in the exhaust passages of the cylinders 
as it does when no provision for heating the air is made. i 
formation of ice has proved a very serious impediment to 
the successful and economical working of many compressed air 
engines ; moreover, the air being moistened in its passage 
throunh the water, keeps the surfaces of the side facings and 
pistons and their rods in a condition well adapted for thorough 
lubrication. 

On the top of the hot-water reservoir is fixed the regulating 
valve; this is of a peculiar construction, one which effectu- 
ally solves the problem, how automatically to reduce the 
pressure of the air from the reservoirs to any extent desired for 
the working in the engines, and to keep the air at this desired 
pressure, notwithstanding that the demand for air by the engines 
may vary, or in the event of the car being stopped may cease 
altogether, while at the same time the desired pressure itself can 
instantly be varied at the will of the driver, and when so varied 
the regulating valve automatically, as before preserves the new 
desired pressure under all circumstances of demand. 

A cock being opened either to the battery orto the reserve, 
as the case may be, a movement by the driver of the regu- 
lating valve allows the compressed air to pass from the battery 
—or the reserve—out of the hot water reservoir—after 
having traversed the water in that reservoir—and thence by a 
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pipe controlled by a three-way cock, either into the engines to 
propel the car or into the brake cylinder to arrest it. At the 
right hand of the driver there is the ordinary lever for working 
the link motion. 

On leaving Doulon both the battery and the reserve, as already 
stated, are charged with air at thirty atmospheres. By the time 
the combined car has reached Chantenay—the 33 miles—so much 
from the battery has been used as to reduce the pressure in it to 
about ten to twelve atmospheres, the reserve not having been 
trenched upon. At Chantenay the combined car is turned 
round, and its battery is partially recharged, i.¢., up to about 
twenty-two atmospheres ; the return journey is then made, and 
in the course of this journey the reserve is used at some of the 
inclines. By the time the car arrives at Doulon the pressure in 
the battery is reduced to about six atmospheres and that in the 
reserve to twenty atmospheres. It will be seen that the system 
of dividing the stored-up air into two portions affords the means 
of overcoming any incline or other obstacle, even quite towards 
the end of the journey, when the principal store of air, viz., that 
in the battery, is getting low in pressure. 

The two traction engines of which I have made mention as 
being used at times of greater traffic are, as regards their ma- 
chinery and mode of working generally, on the same principle as 
that of the combined cars, but they themselves carry no pas- 
sengers, being used only to draw the imperial cars previously 
mentioned. Their engines are of larger dimensions, the cy- 
linders being 7}in. diameter, and 9}in. stroke. All four wheels 
are of equal diameter, i.e., 2ft. 4in. These were coupled so that 
the four were used as drivers, but this has been found unneces- 
sary, the connecting-rods have been removed, and the adhesion 
of one pair of wheels is sufficient to propel the traction engine 
and to draw the two loaded cars behind it, while the charge of 
air carried is enough for the whole journey, out and home 
——7} miles—without needing any replenishment at Chantenay. 

The principal depét, of which I append a plan sketch, is at 
Doulen, and on it are the following buildings :—Inspecting engi- 
neer’s and other offices, and passengers’ waiting room ; porters’ 
lodge, running shed, office of the chief of the depdt, lamp room, 
painters’ shop, carpenters’ shop, smiths’, fitting and turning 
shop, store room, and office; engine house, boiler house, with 
chimney stack and water tank house. 

Te depét is entered by two gateways, in front of which in 
the roadway are turn tables, 

Each combined car, as it arrives, is put upon one or other of 
these turntables, and from these the cars can be sent along any 
one of four lines of rails into the running shed. This shed con- 
sists of three parallel bays, each 26ft. 10in. wide, and two of 
them 188ft. long, the third being 130ft. long. Adjoining it, on 
the side opposite to that by which the cars enter, is the air 
compressing engine house, and against the partition wall in 
six places are provided, in the running shed, outlets—for the 
compressed air, for the hot water, and for the steam—all con- 
trolled by suitable valves. To four of these outlets the engines 
can proceed directly from the turntables, as already stated—in 
one instance, however, passing over a traversing carriage, working 
along the middle span, in a sunk pit. By means of this carriage 
the two other filling places can be reached, or the cars can be 
put to stand on rails, provided on each side of this pit, accomo- 
dation being thus afforded in the shed for the four imperial cars 
and for as many as twenty-seven combined cars or traction 
engines. The present stock consisting of the twenty-two com- 
bined cars, the two traction engines, and their four imperial cars 

The cars being brought up to the outlets, connection is made 
by means of curved copper pipes with unions, and then the air 
is introduced first from the general store contained in the accu- 
mulators—to be hereafter described—where it is maintained at 
from 20 to 25 atmospheres pressure, and then by a turn of the 
outlet valve, the connection is shut off from the accumulators, 
and is opened directly to the compressing pumps by which the 
charge is completed up to the 30 atmospheres. While this is 
going on steam is being introduced by its pipe, and passing up 
through the water in the hot-water cylinder reheats that to the 
320 deg. before mentioned ; the whole of the connecting, charging, 
and disconnecting is readily accomplished in from six to eight or 
ten minutes ; the car or engine then backs out on the turntable, 
is turned one quarter round, and is ready to make its journey 
back. 

In the compressing engine house there are four steam engines, 
two of which, however, are sufficient for the work, and on 
the days of light traffic, previously stated, one of these two 
is stopped from time to time. These engines are horizontal 
single cylinder, expansive condensing. Their cylinders are 193in. 
—half metre—diameter by 3ft. 3gin.—one metre—=stroke, and 
make, according to the demands upon them, from thirty-eight to 
as many as fifty revolutions per minute, the speed being con- 
trolled by hand. 

Alongside of each engine is a bed plate very similar to that of 
the engine itself. The bed plate carries the outer end of the 
engine crank shaft, upon which outer end is placed a crank at 
right angles to the engine crank, but giving a stroke of only 


lft. 114in. to the two compressing pumps which it works. These | 


pumps are horizontal, and are single acting ; the pistons of the 
two pumps are attached to a rod which is common to the two. 
The pump nearest to the crank is 193 diameter—one-half metre 


—and compresses the air from atmospheric density to five | 


atmospheres above atmosphere. Its outlet pipe for the com- 
pressed air has one branch which leads to a receiver, and another 
which leads to one end of the high-pressure pump, with which 
end it is always in communication, and a third branch which goes 
to the inlet valve of that pump. The high-pressure pump is 
94in. diameter, and compresses the air from the five atmospheres, 
at which it receives it to thirty atmospheres, at which pressure it 
is delivered into another reservoir placed between the engines. 
From this reservoir the air, when not wanted to complete the 
charge in a car, passes, by lifting a loaded valve, into the accu- 
mulators which contain the general store already mentioned, 
where the prevailing pressure is, as previously stated, from twenty 
to twenty-five atmospheres. 

In order to keep down the temperature due to the heat 
evolved in the compression of the air, the high-pressure pump 
is surrounded by a jacket through which cold water circulates, 
After passing through this jacket the same water is delivered 
into a funnel, by which the air enters the inlet valve of the low- 
pressure pump, and thus the water is drawn in with the air. 
A portion of the water is separated from the air in the vessel 
with which the low-pressure pump is in connection, the 
remainder goes into the high-pressure pump, and is deposited 
from the air in the vessel with which that pump is in con- 
nection. Each vessel is fitted with a hand-regulated drain pipe, 
thus both pumps are cooled and lubricated by the injection 
of water, and the high-pressure pump is further cooled by 
being jacketted with water. Notwithstanding these precautions, 
however, the air leaving the low-pressure pump is at 100 deg. 
Fah., the temperature in the engine house at the time being 
56 deg. Fah., while the air issuing from the high-pressure pump 
is as much as 160deg. Fah. The accumulators are twelve 
in number, and are placed, as are the other receiving vessels, 


below the floor of the engine house. Each accumulator is 
7ft. 104in. long by 2ft. 10}in. diameter. They are formed of steel 
plates 9-16 thick, double rivetted, and having semi-elliptical ends, 
the total contents of the accumulators are about 572 cubic feet. 
Twenty feet from the engine-house and parallel with it is the 
boiler house, containing four boilers, with their feed heaters and 
donkey pumps. Two boilers under steam at one time suffice to 
do the work, which includes the driving of the main engines, 
the supply of steam and hot water to the reservoirs of the cars, 
and the driving of the small engine in the repairing shop, as 
hereafter mentioned, the other two boilers being kept in reserve. 
In order that there may be no interruption of the service, the 
precaution is taken of having a double range of steam pipes 
from the boilers to the engines, so that a joint may be repaired 
in one pipe while the other is in use. Alongside the running 
shed there are the carpenter's shop, the painter’s shop, and the 
repairing shop, into each of which the lay-by rails of the run- 
ning shed are continued. The repairing shop contains a double 
smith’s hearth, a larger ditto for heating wheel tires to be 
shrunk in, a medium size lathe and a small lathe, shaping 
machine and drilling machine, and vice bench with five 
vices. The various machines are driven by a small non- 
condensing steam engine, which, as already stated, is sup- 
plied with steam from the boilers of the main engines. 
Two large cylindrical wrought iron water tanks are placed on 
the tank house, these receive the water used for the injection of 
the engines, which water is derived from the mains of the town 
water supply. 

At Chantenay, the establishment—a sketch of this is also 
appended—is very much smaller than at Doulon. There are 
but two steam engines with their air pumps, and these engines 
have cylinders only lft. 3fin. diameter by 2ft. 34in. stroke, the 
air pumps being correspondingly small, and two boilers only are 
provided here. There are four filling places for the cars, and 
standing room under cover for five cars, this number being left 
there at night to commence the traffic on the following morning. 
Having thus described the position and character of the line, the 
construction and mechanical arrangementsof the combined carsand 
of the traction engines, and the provisions made for supplying 
these with the compressed air and with the water and steam 
under pressure, I will now report upon the practical working of 
the system. 

As has already been stated, there is a passenger waiting-room 
at Doulon. The next one is at the railway station, the next at 
the Exchange, the next at Salorges, the next at Aguillon, and 
the next and last at Chantenay. As I am informed, the line 
was opened in February, 1879, first, I believe, to the Exchange, 
and shortly afterwards to Aguillon, the opening throughout 
being effected on the 30th of April of that year. It appears, 
therefore, that at the time of my visit the line had been worked 
throughout its whole extent for a period of twenty months. 
Thus, that which I went to inspect was not in any sense an ex- 
perimental use of a new system, but wasits ordinary and dail 
working, after an experience of all seasons of the year, and of all 
demands of traffic. I have had the advantage of five days’ con- 
tinuous observation of this working of the system at Nantes, 
including that of the heavy traffic on New Year’s Day and 
of Sunday. Many hours were spent at the depéts, other 
hours were spent riding with the drivers on the cars, and 
other hours were spent in walking about the quays at 
Nantes, and observing as one of the public the mode in which 
the tramway work was conducted. I found that the journeys 
were performed with regularity, and at an average speed, in- 
cluding all stoppages, of from five to six miles per hour, but a 
far greater speed could be attained if needed, that the driver had 
the car under the most absolute control as regards starting, 
stopping, varying the speed, and varying the pressure to sur- 
mount an incline. I not only observed this, but I tested it by 
driving one of the cars a part of the distance. 

With respect to the facility of stopping and starting, it should 
be stated that the cars are arrested to take up any passenger 
who hails them anywhere, and also to set down anywhere, 
and that when necessary the car, by means of its air brake, can 
be stopped within two or three yards. So far from a skilled 
mechanic being needed to be in charge of the car, it is quite 
certain that less intelligence and less skill are n than 
are demanded for the conduct of a pair of horses. The auto- 
matic valve is perfect in its action, the cars starting without 
the slightest shock, however great may be the pressure in the 
battery. 

There is point cc cted with the driving of the cars, 
which, although not strictly speaking of an engineering character 
is nevertheless one which may be properly included in an 
engineer’s report, and that is, the effect produced by the cars 
when in motion upon the horses drawing the ordinary traffic 
along the streets. The appearance of the cars when in motion 
is that which would be presented by a common tramcar running 
at seven to nine miles an hour of its own accord down a gentle 
incline, as with compressed air there is of course no smoke, no 
ehimney, neither is there in these cars any visible machinery. 
Thus much as regards appearance. As regards noise, there is no 
rattle or jingle of machinery, but there is a very slight beat of 
the escaping air, which, however, could readily be done away 
with if desired ; but I am told that the extent of beat which 
does exist is preferred, as a warning of the approach of the car, 
although I should not have thought it to be necessary, as each 
driver is furnished with a mechanically-blown horn, such as is 
used on the horse tramways in Paris. As a fact neither from 
their appearance nor from any sound produced do these cars 
interfere in the least degree with the ordinary traffic. 

I find I have omitted, when speaking of the provision made 
for storing the compressed air in the cars, to state that I tested 
the tightness of the reservoirs and of the fittings by causing 
one of the cars to be charged both in its battery and in its 
reserve up to the thirty atmospheres, and I had it then put into 
a lay-by at Doulon, where it was under my eyes for several 
hours. At the end of five hours the reduction in pressure was 
only one and a-quarter atmospheres, and as the alt had been 
appreciably warm when let into the battery and reserve, even 
this slight reduction is accounted for by the diminution in bulk, 
arising from the gradual cooling. 

I have already stated the dimensions and speed of the com- 
pressing engines and their pumps. It appears from the records 
given by the counters attached to these engines that forty 
revolutions per minute is the average working rate, at which 
velocity two engines are needed for about thirteen hours out of 
the fourteen during which the cars are at work. I had an 
opportunity of taking indicator diagrams from the steam engines 
when they were running at forty-five revolutions per minute, at 
which speed I also obtained indicator diagrams from the low- 
pressure compressing pump and—having had my _ indicator 
adapted for the purpose before leaving England—diagrams from 
the high-pressure compressing pump. 

Converting the results then attained into those corresponding 
to the average revolutions—forty—per minute, I find the gross 
indicated horse-power developed by each steam engine at Doulon 
was sixty-seven, of which there were expended in the compress- 
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ing pumps 82 per cent. or fifty-five gross indicated horse-power, 
the remaining 18 per cent., or twelve gross indicated horse- 
power, being absorbed in overcoming engine and pump losses 
and frictions. To prevent any misconstruction it may be well 
to remind you that while there is no fixed ratio between the 
commercial horse-power of an engine—that is to say the power 
as of which it is bought and sold—and the gross indicated 
horse-power which the engine is capable of developing, neverthe- 
less this latter power is always considerably more than the former, 
in a proportion which may vary within the limits of two to one 
and six to one, so that most engines sold as of 20-horse power 
would develope the above work of sixty-seven gross indicated 
horse-power. This result—sixty-seven indicated horse-power for 
each engine—thus obtained, would at a consumption of 34 lb. of 
coal per indicated horse-power per hour—the consumption I 
should have expected with engines of this class—have amounted 
in the thirteen hours for the two engines to 5661 lb.; to which, 
however, must be added the coal consumed in raising steam, 
that devoted to replenishing the hot water vessels, and that 
used in driving the workshop engine, putting these various 
requirements at another 4 Ib. of coal per horse per hour, 852 Ib, 
more would be needed, making a total of 6513 Ib.; the actual 
ave’ consumption at Doulon stated to me being 3 tons, or 
6720 Ib., while the consumption at Chantenay is just the half of 
this, so that the total daily expenditure of coal used to do the 
work of the Nantes tramway with the number of journeys I have 
stated in the winter time is 44 tons, The diagrams I have taken 
from the compressing pumps show that they are throwing upon 
the engines an amount of work in excess of that really needed 
for charging the cars with the air, and I am convinced that con- 
siderable economy of power, and therefore of coal and other 
attendant expenses, could readily be here effected. I believe also 
that means may be devised for obtaining greater results from the 
air when compressed. 

As the summary of the foregoing, I beg leave to say that the 
Mékarski compressed air system is one that is thoroughly 
manageable, and in every way trustworthy to do tramway 
work from day to day under any or all of the conditions 
imposed by tramway work in large and crowded towns—Nantes 
has a population closely approaching 120,000—and I say this, 
speaking of it as it now exists at Nantes, but that improvements 
can and will be made I feel perfectly certain, improvements not 
in the system butin the details of its working. 

In conclusion, I desire to state that I received at Nantes the 
greatest possible kindness and attention from Monsieur Canivet, 
the directing engineer, and Monsieur Laure, the chef de depot. 


I have the honour to be, gentlemen, 
Your obedient servant, 
F, J. BRaMWELL, 


PROGRESS IN STEAM NAVIGATION, 


Mr. WILLIAM Pearce, of Messrs. John Elder and Co., the Clyde 
a, firm, delivered a lecture in Glasgow recently, at the 
Naval and Marine Exhibition, on recent improvements in marine 
architecture. His retrospect extended over twenty-five years, and 
showed the results in — and speed secured by the compound 
engine. The first steamers of the Cunard Company, established in 
1840, were under contract to go 84 knots per hour, indicating 
740-horse power, and consuming 4 Ib. of coal per horse power, 
The Persia, built in 1856, had side-lever engines indicating 3600- 
horse power, and consumed 3,’5 lb. of coal per horse-power. The 

ia, built in 1879, was fitted with compound engines indicating 

5000-horse power, and with a speed of 154 knots. The Persia was 
able to carry only 250 tons weight of goods, or 800 tons measure- 
ment of light goods. The Gallia carried 1700 tons weight, or 2000 
tons measurement, Consequently, the Persia burnt 64 tons of 
coal for every ton of cargo it carried, while the Gallia burnt less 
than half a ton, although she carried the cargo 24 knots an hour 
faster. The Arizona, indicating 6000-horse power, consumed 1} lb. 
of coal per indicated horse-power, and carried 3400 tons weight of 
cargoat anaverage speed of 16}knots. She thus burnt less than 4 cwt. 
of coal per ton of cargo at a speed across the Atlantic faster than 
any yet recorded. in the construction of the hull had not 
—— at the same rate. The twin-ship, the cigar-ship, and the 

ivadia had been the few exceptions. The Livadia has usually been 
described at a turtle-shaped hull bearing the vessel upon its back. 
This was hardly the case. In its construction, an oval-shaped 
vessel was first laid down with a double bottom, about 190ft. in 
length and 120ft. in width, with vertical sides 20ft. high. This 
was the ship proper, and in it were placed the engines and boilers 
and all the material for locomotion. To this was added on the 
outside a belting of thirty-seven water-tight compartments, L5ft. in 
breadth, to give the shape which has become known as the edge of 
the turbot. They were not designed to carry cargo, but merely as 
buffers to protect the hull and add to the buoyancy of the ship. If 
every one of the thirty-seven cells had been filled with water it 
would have increased the draught only 22in., the vessel would not 
only have been perfectly seaworthy, but steadier in rough weather. 
During the storm in the Bay of Biscay the greatest angle of heel on 
each side was 34 deg., and in “eg ope pitching the inclination 
at the stern was 5 deg. and at the bow 4 deg. The clinometer 
showed that the rolls were subdivided into several parts; the 
angular motion would cease for a moment and then again would 
proceed ; ionally a tendency towards a return motion could be 
perceived during an oscillation. In a smaller degree a similar 
tendency was at times observed in the pitching motion. <A very 
remarkable circumstance was observed by the Grand Duke during 
this gale. The aneroid in his apartment, a very sensitive instru- 
ment, made by Dent, moved to one side when the stern was being 
lifted and to the reverse side when it was being depressed ; the 
maximum deflection while lifting represented a rise of 17}ft., and 
while descending 10}ft., and these es correspond to what would 
be expected from the leverage of oscillation. The waves had little 
effect upon the upper portion of the vessel, but on the waves receding 
from low the hull, the next aproaching wave struck the 
exterior cells with great force. No one, however, suspected any 
injury had been done until after the arrival at Ferrol, where the 
vessel was put in chiefly to rest the exhausted crew. On examina- 
tion it was found that two plates in two of the outer cells on the 
external rim of the turbot had been bulged in, and appeared as if 
they had been struck with some solid substance. Wreckage was 
suggested as a possible cause, but it was oy likely that the 
heavy blows of the sea against structures so light as these outer 
cells were designed to be would account for the damage. Still, it 
was absurd to suggest this trifling damage as a ground for detain- 
ing the vessel. As a matter of fact, the Emperor did not require 
the yacht at that time, and the harbour at Sebastopol was not 
ready to receive her, while, on the other hand, the floating dock at 
Ferrol was well guarded by sentinels, It was unfortunate that 
opportunity had been given by this incident to throw doubt upon 
a design which p some great merits. The shallowness 
of draught was not one of them. On that point he had never 
agreed with Admiral Popoff ; but the great breadth and recedir 
sides of the Livadia would have to be adopted in the design o} 
every ship for which a steady platform was required, 


Tue De Bay PropeLter.—A ship of 2700 tons capacity, to be 
called the De Bay, is in course of construction, and the gearing and 
propellers have been commenced, 
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RAILWAY MATTERS, 


Durie the past year the North-Eastern Company spent about 
£15,000 on continuous brakes, 

Ir is expected that the Clacton-on-Sea Railway will be opened 
for public traffic in time for the coming season. 

Tue shares in the projected py hen | the Brunig Pass, have 
now been fully subscribed, and it is thought the work will soon be 
commenced. 


SouTH AUSTRALIA now possesses 682 miles of railway, of which 
112, or nearly one-sixth, were opened during 1880. There are now 
306 miles in course of construction, 272 miles of which are 3ft, 6in. 
gauge. 

We understand that the increase in the number of passengers 
carried by the London, Chatham, and Dover during the past ten 

ears was 13 millions instead of 1,300,000 as stated in this column 
in our impression of the 18th ult. 

THE Moorswater Viaduct, on the Cornwall Railway below 
Liskeard, was opened on Friday last, the 25th ult. The viaduct is 
150ft. high, | the highest in Cornwall. It is built of stone, has 
cost £30,000, and has been three years in course of construction. 
Its length is 800ft. 


Tue London and North-Western Railway Company have this 
week opened a direct route between Wolverhampton and Walsall, 
vid Willenhall Bridge. The line will be a great convenience to 
yassengers, the service of twenty daily fast trains running from 
Volverhampton to Walsall in fifteen minutes—nearly twice as 
quickly as by the old route. Passengers from Darlaston to Wolver- 
hampton will also be benefitted, as the circuitous route vid 
Wednesbary will be now unnecessary, 


A SELEcT Committee of the House of Commons, presided over 
by Mr. Evans, met on Tuesday morning to inquire into the merits 
of the two Bills promoted by the Metropolitan Railway Company, 
the one to enable them to make part of the line for completion of 
the inner circle, under the Act of 1879, the other to authorise them 
to make agreements with the Corporation of London and other 
bodies for the purchase of land, &c., for the purpose of completin 
the City extensions. The District Railway Company petition 
against the latter Bill, but an arrangement was come to, and the 
»reamble of the Bill was passed ; and the committee ultimately 
decided that the preamble of the Bill was proved. 


A LINE of railway, proposed to be made from London to Guild- 
ford by way of Kingston, promoted and supported by most 
influential landowners and others residing near the line, and so 
laid out that it does not, it is said, do damage to any of the 
beautiful commons and open spaces on the line of route, in the 
course of which it will open a district now totally devoid of rail- 
way dation, is opposed by the South-Western Railway 
Company, which has hitherto failed in supplying the wants of the 
inhabitants. This company has projected a rival line by which it 
proposes to take many acres of some of the most beautiful com- 
mons in Surrey, and yet not give any real accommodation to the 
inhabitants. Mr. Bryce has given notice for reading this Bill 
“this day six months” on its appearance. 

Tue Colonial Treasurer of Sydnéy made his financial statement 
on the 9th ult., and in the course of his remarks said that several 
sources of income had proved far more productive than had been 
anticipated — notably the railways, which yielded £1,594,000, or 
£39,000 in excess of his estimate. The railways last year yielded 
4} per cent. on the capital invested, and it was anticipated that 
this year they would be still more productive. Six hundred and 
seventy-nine miles of railway extension had been authorised, the 
greater part of which was now under construction, while for the 
remainder the plans were being completed. Surveys for a further 
extension of the lines had been made in various parts of the colon 
and estimates for their construction were in preparation, and vould 
be shortly submitted to Parliament for consideration. 


Somrk attention having been drawn in the chief daily papers to 
the great increase of railway capital, it may be of interest to state 
the amount of the increase for the current half-year on some of 
the great English railways. In the half-year ending with next 
June, the London and North-Western Railway Company proposes 
to expend not less than £1,016,818; the Midland Rai way, 
£980,000 ; the Lancashire and Yorkshire Railway, £754,685; the 
Great Northern, £435,085 ; the North-Eastern Railway, £364,856 ; 
and the Manchester, Sheffield, and Lincolnshire Railway, £295,730. 
These six railways propose then to expend over £3,840,000 in the 
six months, a sum the immensity of which is almost exceeded by 
the variation in the proportion. The London and North-Western, 
for instance, proposes to expend £620,000 on lines and works that 
are open for traffic; the North-Eastern Railway only £129,856 ; 
whilst even the much smaller Manchester and Sheffield expects to 
Ft £116,000. The diversity in the amounts {1s probably due to 
the different ideas held by different boards of directors on their 
responsibilities to the trades of the districts. The North-Eastern 
Railway has, as its chairman remarked a short time ago, a 
eyrege & and therefore it can apparently afford to neglect some 
of the claims that its district makes upon it. 


Two new railways were opened in South Australia just before 
Christmas. The frequency with which these additions to the 
colonial railways are announced shows the rapid growth of the 

loni In another year or two all the lines in the Colony, with 
some insignificant exceptions, will be brought into connection with 
each other. When the Nairne Railway is extended to Shashalbyn, 
a route will be open from 200 miles north of Port Augusta to Nilor 
Harbour, at the mouth of the river Murray, by rail, thence by 
steamboat into the heart of Queensland and New South Wales, 
and probably before long also 4 train to Melbourne, Sydney, &c. 
The lines formally opened on December 16th were an extension 
from Hallett to Terowie, twenty miles in length, and one from 
Jamestown to Yongala of 214 miles in length. The former line is 
on the 5ft. 3in, and the latter on the 3ft. Gin. gauge. Both are 
laid with steel rails, and have cost, including rolling stock and 
stations, something like £6000 per mile. They run through 
slightly undulating country. Terowie is the end of the wide 

uge system, being 120 miles from Adelaide. Thence the line is 

ing made on the narrow gauge to join at Quorn the Great 
Northern Railway, which runs from Port Augusta, 200 miles in- 
land, on the route of the future Transcontinental line, a work, 
the execution of which is looked upon as only a matter of time. 


AN alarming accident took place on Saturday morning upon the 
North London Railway, between the Dalston and Mildmay Park 
stations. No person was killed, but about thirty passengers were 
more or less injured, and fatal results have followed in one or two 
cases. It appears that the St. Albans train, leaving Watford soon 
after eight o’clock, had proceeded on its way tu Broad-street station 
nearly as far as Dalston Junction, when it was brought to a stand 
beneath the Boleyn-road Bridge by the distant signals at the 
western end of the station being against it. A slight fog prevailed 
at the time, and fog signals were in use, but so quickly did the 
accident follow upon the stoppage that there was not time to place 
them on the lines at the rear of the train. Closely following the 
Watford train was a Kensington train, the driver of which, pro- 
bably owing to the fog, did not notice either the signals which 
were against him or the obstruction before him. The consequence 
was that this train ran with great force into that which was 
stationary. Both trains were heavily laden with engers. 
Immediately the pare had recovered from the shock a general 
rush was made for the carriage-doors, and those whose injuries 
permitted them to move, left the trains. Neither train left the 
metals, but the Watford train was driven along the line for a con- 
siderable distance. None of the company’s servants were injured, 
though some had narrow escapes. Little or no damage was done 
to the permanent way, and neither of the trains had sustained he 
amount of damage which might have been anticipated. 


NOTES AND MEMORANDA. 


Tue Thames Tunnel will have been opened thirty-eight years 
to-morrow, 


TWENTY years ago on the 10th of December last, Queensland 
obtained separation from New South Wales. In the twenty years 
eat progress has been made. In 1861 the population was 
,367; it is now 217,851. In 1861 the acres in cultivation were 
3353 ; in 1880, 106,864. In 1861 there were of telegraph wires 169 
miles ; in 1880, 5871 miles. In 1861 there were no railways; in 
1880, 503 miles. The ayo —tons—inwards and outwards—was 
82,000 ; in 1880, 134,450,000. Exports increased from £523,477 to 

, » 

Apropos of Solomon’s assertion that ‘*‘ there is nothing new under 
the sun,” we, the American, are informed by a Chinese encyclopzdist 
under the article Ye (painting), that a certain Sir Ngoh possessed a 
painted ox which left its frame every morning, to go grazing, and 
returned to its frame at night to sleep there. The Emperor Tai 
Tsung—976-998, A.D.—having the picture brought to him, 
demanded an explanation from his Court, which none could give. 
Finally a Buddhist priest was found, who stated that the Japanese 
had the art of extracting a luminous substance from a species of 
oyster, which they collected and mixed with paint, rendering any- 
thing painted with the mixture invisible by day but visible by 
night, and doubtless the r= was painted in that way. Lately 

tents have been issued in England and on the Continent for a 

uminous matter resulting from fea | and manipulation of 
oyster shells and sulphur, and producing a luminous paint of more 
or less duration and intensity, and very sensitive toan inductionspark. 

In his recent inaugural address as president of the Society of 
Engineers, Mr. Horsley said that the modern saving in coal in pig 
iron making in the foundry, and the enormous saving of fuel in stee 
making, is to a great extent the cause of the increasing surplus of 
coal throughout the country. Mr. Hunt's figures show that the 
average quantity of coal consumed has declined since 1871 to the 
extent of 16 cwt. per ton of pig iron made in the United Kingdom. 
As the annual make of gis is almost 6,000,000 tons, the total 
economy is about 4,800, tons per annum. Another saving 
occurs in the manufacture of steel rails by the Bessemer process, 
the quantity of coal required to produce a ton of such rails being 
generally admitted to 65 per cent. less than that required for 
iron rails. The annual production ofssteel rails is about 650,000 tons, 
so that we have a reduced consumption of fuel of about 1,166,500 tons 
as me with iron rails. There are also other departments of 
ironmaking in which the epenps fy of solid fuel has been greatly 
reduced of late years by the use of the waste gases from the furnace, 
as well as by improved methods of working. 

Dr. ScHAL, a German chemist, directs attention to the preserva- 
tion of wood, which may be effected by impregnation with paraffin. 
It is especially effective for wood employed in alizarine manufac- 
tures, where it is exposed to the decaying action of damp, acid, and 
alkaline lyes. Wooden vessels which become totally rotten in two 
months, last fortwo years when impregnated with paraffin. The 
preparation of the wood is effected by drying it in warm air for 
three weeks, then steeped in melted paraffin to which has been 
added some petroleum, ether, or sulphuret of carbon. In preparing 
this bath great care must, however, be exercised, owing to the 
inflammability of its ingredients. To _— the paraffin. from 
escaping from the pores, the wood should be coated with oil varnish 
or soluble glass, washed after drying with diluted hydrochloric 
aci The silicic acid thus formed closes the pores from the 
outside, and protects the paraffin from the action of water. 
Paraffin, melted with equal parts of linseed or rapeseed oil, is also, 
according to Dr. Schal, useful for coating iron vessels, which in 
chemical manufactories are otherwise very liable to rust. 


A LECTURE experiment illustrating the combining and glowing of 
sme in a current of illuminating gas with the rendering 
uminous of a Bunsen burner frame, when the gas is previously 
heated, is thus described in the Scientific American by Mr. C. 
Gilbert Wheeler, of the Lage | of Chicago :—‘‘ An ordinary 
Bunsen burner is increased in length to the extent of, say, 3in. or 
4in., by adapting a platinum tube to the upper end of sucha 
calibre as to snugly fit. On placing the latter in a horizontal 
position, and g the cock, the ordinary flame is first obtained ; 
thereupon, with another burner, the platinum tube is heated to 
bright redness, the non-luminous flame now becomes tke ordinary 
luminous one. The change is most marked when the cock is not 
more than half open. Now remove the second burner and place 
the first u ge od the platinum then begins to glow at the upper 
edge, which glowing soon passes down and extends nearly through- 
out its entire length. On closing the cock and opening, after 
incandescence has entirely ceased, it will again glow as before ; this 
time, however, without flame at its extremity.” 

THE official account of the publishing trade in Germany shows 
that during the year 1880 the number of new works or new editions 
— within the Empire was 14,941. This includes 300 maps. 

e increase on the previous year was 762: and for the three 
years 1878-80 the increase over the production of 1877 was 1016, 
or a little over 7 per cent. Educational literature of all kinds in 
1880 included 1950 works; politics, law, and statistics, 1557 ; 
theology, 1390; the number in this class does not, as in England, 
exceed in number those of any other class. Belles lettres, 1209 ; 
“‘works for the people,” 657; philosophical, 125; map, 301; 
medical and veterinary, 790; the natural sciences, 787 ; literature 
for the young, 496; antiquities, ancient classics, and Oriental 
samy 533; modern languages and old German literature, 506; 

istory and biography, 752; geography, 356; mathematics and 
astronomy, 201; military science and the management of horses— 
they are included in the same category—353 ; trade and manufac- 
tures, 583; architecture, won: Bears engineering, railways, mining, 
and shipbuilding, 403 ; forest culture, hunting, &c., 112; domestic 
economy and farming, 433; the fine arts and stenography, 627; 
fr 20; misce! 423. 

AccoRDING to the Annuaire of Brussels Observatory, for 1881, 
there are at present 118 public astronomical observatories in full 
activity, viz. :—84 in Europe, 2 in Asia, 2 in Africa, 3 in Oceania, 
and 27 in the two Americas. The United States alone have 19, 
Mexico has 2, Brazil, Chili, Columbia, Ecuador, the Argentine 
Republic, and New Britain, one each. In Europe, Prussia is the 
State which has most public observatories, it has 29; next come 
England and Russia, which have respectively 14 and 12; then 
Italy, which has 9; Austria, 8; France, 6; Switzerland, 4; Sweden, 
3; Holland, Norway, Spain and Portugal, 2 each; lastly, Belgium, 
Greece, and Denmark. The oldest observatory in operation at 
present is that of Leyden, founded in 1632; it has thus existed 
nearly two centuries and a-half. That of Copenhagen was 
instituted a few years later; it dates from 1637. Forty years 
after, the observatory of Paris was founded, and in 1675 that of 
Greenwich. Of observatories founded in the eighteenth century, 
41 still exist ; 3 were founded between 1700 and 1725, 6 between 
1725 and 1750, 19 between 1750 and 1775, and 13 between 1775 and 
1800. Of those instituted during the present century, 19 date from 
between 1800 and 1825, 17 from 1825 to 1850, 39 from 1850 to 1880. 
The observatories of Italy date from the second half of the 
eighteenth a In Russia the oldest observatory, that of 
Moscow, was founded in 1760, those of Warsaw and Wilna date 
from 1714, the nine others being instituted in the present century. 
In Germany the oldest observatory is that of Berlin—1705. Four 
new observatories have been erected within the last two years. In 
France, after that of Paris, which dates from 1667, the oldest 
observatories are those of Marseilles, 1702, and Toulouse, 1775. 
Those of Meudon, Lyons, and Montsouris are recent. The oldest 
observatory of the New World is that of Rio Janeiro founded in 


MISCELLANEA, 


AN outer harbour and canal south of the Semaphore, Adelaide, 
South Australia, is proposed. 

Tue dock fees during the repairs to the Sorata, the vessel which 
went ashore with a lot of machinery for the Melbourne Exhibition, 
will, it is said, cost the Orient Company £2500. 

Messrs. SHAND, Mason, AND Co., write to us to say that 
although a fire occurred on Wednesday morning on their premises, 
Upper Ground-street, Blackfriars, they have been enabled to make 
arrangements for carrying on their business as usual. 

Mr. 8. Mortey, M.P., has consented to preside at the Horo- 
logical Institute, Northampton-square, on Monday, March 14th, at 
7 p.m., when a lecture will be delivered by Mr. John Standfield, 
C.E., on ‘‘ Cheap Patents and National Prosperity,” between which 
there is sup, to be some direct connection. 


Ir is said that the total cost of transferring the obelisk from 
Egypt to Central Pack, New York, was £20,515. Mr. William H. 
Vanderbilt paid the whole sum, the amount of which does not 
indicate that the Americans were able to have profited much 3 the 
experience gained in transporting and erecting obelisks elsewhere, 
and at much less cost. 

A rixst prize for portable steam engines, also a first prize for 
vertical steam engines have been awarded at the Melbourne Exhi- 
bition to Messrs. Ransomes, Head, and Jefferies, and, we are in- 
formed, that Messrs. Ruston, Proctor, and Co. have been 
awarded the highest prize for engines and thrashing machines 
at the Melbourne Exhibition. 

Ir is said that a process of dephosphorisation of phosphoric pig, 
devised by Herr Osann, of Dusseldorf, has been found successful 
at the works of Herr Krupp, on the Ruhr, and that the process 
secures equal production with the simple Bessemer process, equal 
ease in blowing, greater duration of lining and bottom of the con- 
verter, and facility for using any direct iron from the blast furnace. 


In December last Messrs. Yarrow and Co., of Poplar, received 
an order for six of their first-class torpedo boats of the ‘‘ Batoum ” 
type, 100ft. in length, from the Greck Government, and on 
Wednesday of last week the trial of the first one took place, this 
boat having been completed in the short period of a little over two 
months. ‘The remaining five vessels of the same class will, it is 
understood, be finished in rapid succession. 


THE Anglo-Brazilian Times reports that the Brazilian corvette 
Vital de Oliveira returned to Rio Janeiro on the 24th ult., after 
completing her vovage of circumnavigation of the world in 430 
days, 268 of which were spent at sea. During the trip she tra- 
versed 35,045 miles. At Valparaiso, when leaving, the officers 
found that some unknown Chilian officers had paid their hotel bill. 
In all ports the officers received great attention. 


WritinG from Sydney on the 30th of December last, a corre- 
spondent of the Colonies and India says that the 200,000 inhabi- 
tants of Sydney and suburbs are somewhat alarmed at the prospect 
of a water famine in q of the e dingly small rainfall 
during the past year. The dams at Botany are supposed to supply 
Sydney with her present consumption of 4,000,000 gallons per day, 
while the stream only gives 3,500,000 gallons per day. At this 
rate the supply will soon be exhausted. But we hope to have rain 
in a few weeks at farthest. If not, we shall have to carry water 
by train from the river Nepean, about twenty-four miles distant. 
Works are now in progress for directing the waters of Nepean into 
Sydney, at a cost of one and a-half million of money, but nearly 
two years must elapse before they are completed. 


A NEW process for the refining of petroleum is being tested, and 
is expected, the American Manufacturer says, to effect a great 
saving over the one now in vogue. By the old process, the refined 
article, at a fire test of 110 deg., costs 64 cents per gallon, the pro- 
cess involving a loss of from 30 to 65 per cent. In bringing this 
grade of oil to a test of 150 deg., it loses 30 per cent. in the pro- 
cess of distillation ; to raise it to 175 deg. it loses 45 per cent., and 
to 185 deg. 65 per cent. By the new process the oil is treated 
without heat, and, it is claimed, loses nothing. Oil at 110 deg., 
that costs 64 cents per gallon, on being raised to a fire test of 150, 
is worth 134 cents per gallon; to 175, from 15 to 17 cents per 
gallons and if raised to 185 deg., is worth from 18 to 20 cents per 
gallon. The cost of raising it to any one of these tests is one cent 
per gallon. 


THE mean illuminating power of the gas supplied by the three 
gas companies under the supervision of the Metropolitan Board of 
Works, excepting the Cannel gas supplied to Westminster, was 
during the week ending the 2nd ult. from 17°1 to 17°8 candles, 
the highest being in the Old Ford district of the Commercial Gas 
Company, and in the Dalston district of the Gas Light and Coke 
Company ; and the lowest in the Chelsea district of the Gas Light 
and Coke Company, and Peckham district of the South Metro- 
politan Gas Company. The greatest mean quantity of sulphur 
was in the gas of the Gas Light and Coke Company supplied to 
Kingsland, each 100 cubic feet of the gas containing 17°9 grains. 
The same company’s gas contained the largest mean quantity of 
ammonia, naiely, 0°5 grain per 100 cubic fect at Bow. The 
report to the Board by Mr. ‘I. W. Keates, consulting chemist 
to the Metropolitan Board, also shows that sulphuretted hydrogen 
was entirely absent and the pressure in excess. 


ACCORDING to recent intelligence the weather has been very 
favourable to block-setting at the Colombo breakwater, and the 
work has | made great progress. In of every 
exertion, the supply of concrete blocks could not be fully kept up 
to the demands of the ‘‘ Titans” engaged on the block-setting. 
We hear that no less than 1853ft. of the breakwater, which is 36ft. 
in width at the bottom and 34ft. at the top, had been fully com- 
pleted during the month of December, and that to latest date the 
total length of the work amounted to 1998ft., exclusive of the root 
where it connects with the shore. Altogether, by the latest advice, 
over 600ft. had been added during the present working season. In 
one previous season the length completed, owing to the exigencies 
of the weather, had only been 60ft. Unfortunately, a long-shore 
wind was, according to the Colonies and India, interfering greatly 
with the dredging operations within the breakwater, and the 
hopper-barge ordered from England was anxiously awaited. 


IN a paper recently read before the Civil and Mechanical Engi- 
neers’ Society, ‘‘On House Drainage, Sewerage, and Ventilation,” 
Mr. Reginald E. Middleton, Assoc. M.I.C.E., endeavoured to show 
that health and comfort are influenced by the condition of the 
houses we live in far more than is generally believed; the 
general condition of the houses is bad; and that householders do 
not take proper means to have their houses put in a healthy con- 
dition. He drew special attention to the closet question, saying that 
syphon closets are best, and that even these, as well as others, 
must be kept clean—a thing often neglected, more especially in 
servants’ apartments. He then gave general rules for the drainage 
of houses, showing how the admission of sewer gas can be sential 
and for the construction of sewers, the gradients to be used, and 
the consequences of admitting rainwater to the sewers, and the 
difficulties in the way of excluding rainwater. Reviewing the 
means of disposing of sewage, he said that the sewage should be 
returned to the land, and that it should not be overloaded with 
water; that it should be Bo on as fresh as possible, and that 
sewage farming, in the ordinary sense of the word, seemed the 
best means of doing this. He considered that chemical means had 
been tried and found wanting. The latter part of his paper was 
devoted to some points relating to house and sewer ventilation, his 


1780. After it the oldest is that of Chicago, 1822. The other 
observatories of America have been constructed in the second half 
of this century. In America, since 1870, six observatories of the 
best construction and equipped with the most perfect instruments 
have been established. 


P being that the lights and fire should be supplied with air 
by separate means, but that if this was done it was absolutely 
nec to provide for the circulation of the air in the room; and 
for this he gave some directions as to the methods of arriving at 
the necessary quantity of air and size of ventilating apertures and 
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COMPOUND PUMPING ENGINES, DETROIT WATERWORKS, U.S.A. 
MR. JOHN E, EDWARDS, ENGINEER. 
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WE illustrate above a compound pumping engine just completed 
for the city of Detroit, United States. The machinery was con- 
structed by Mr. Samuel F. Hodge, Riverside Ironworks, Detroit. 
This engine is in many respects a duplicate of one built in 1876, 
which is now supplying the city with water. Experience had 
taught the engineer, Mr. John E. Edwards, that it would be 
advantageous to enlarge the high-pressure cylinder in this 
engine, therefore he has made it 46in. in diameter, and the low- 
pressure cylinder 84in., the first engine having cylinders 


VALVE SEAT. 


42in. and 84in. in diameter. The pumps are 4lin. in diameter ; 
stroke of piston 6ft. The fly-wheel is 24ft. 4in. in diameter, and 
weighs 33 tons. The beam is built up of four fin. steel plates, 
5ft. 6in. wide, 26ft. long, rolled in England. The beam complete 
weighs 13} tons. The crank shaft is 15in. in diameter, and 
total weight of the machinery is nearly 200 tons. The 
steam and exhaust valves—not shown in the engraving— 
are the ordinary double poppet valves, worked from a 


, counter shaft operated by mitre gear from the crank shaft ; the , 


| counter shaft carries the excentrics for vibrating the rocking | 
| shaft ; the simple long-toe Steven’s cut-off gear is used. The | 
| air-pump is worked by a rod and beam from the outer end of | 
| crank shaft, as shown by dotted lines. The suction valves of the 
| water pumps are of leather on brass seats. The delivery | 
valves, 232 in all, are of the disc class, of rubber, shown to an | 
enlarged scale in detail. The Commissioners’ engineer, Mr. 
Edwards, has for many years adopted the plan of slightly | 


SECTION OF VALVE. 


inclining the ribs and wings of the seat so as to give the water 
an oblique direction, which is sufficient to impart a small rotating 
motion to the valve, and thus obviates the trouble of the valve | 
beating on the seat at the same spot at every stroke. Mr. | 
Edwards has some valves which have been in use five years, | 
which are perfectly smooth on the under side. Wateris pumped | 
toa height of 127ft., the average consumption is 15 million | 
gallons per day, the engine making nine revolutions per minute. | 
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The central column which carries the beam is lagged with black 
walnut bound with brass bands nickel plated. The cylinders, 
and steam chests, steam pipes, &c., are first covered with 
asbestos composition and then lagged with black walnut. 

The engine was commenced in May, 1879, and the contract 
price was £16,400. An elevated cast iron platform with a brass 
railing surrounds the engine ; this platform is 4ft. above the 


| main floor of engine-room, and serves as a working floor for the 


engine tenters. The foundation and walls of the well are built 
of Ohio limestone. The rising main leading from the engine is 
42in. diameter. 


LeEps CIvit AND MECHANICAL ENGINEERS’ SoctrTy.—The usual 
fortnightly meeting of this Society was held at the Yorkshire 
College on Friday evening, the 25th ult., the President in the 
chair, when a paper on the “‘Photophone” was read by Mr. L. 
Boyd. A discussion followed, and the meeting terminated with a 
vote of thanks to the author of the paper. 

THE ALLAN Ling.—The new Allan Liner Parisian, of a speus 
a of 5050 tons, made an experimental run from the Clyde on 
Saturday last, previous to her departure for Liverpool. She has 
been built by Misan. R. Napier and Sons for the Montreal Ocean 
Steamship Company’s Royal Mail service between Liverpool and 
Montreal. In some res she is a considerable advance upon 
others of her class, and for a few days, that is until the launch of 
the Servia on the Ist inst., she held the distinction of being the 
largest steel steamer afloat. She is 450ft. long, 46ft. broad, and 
36ft. deep, and will carry a load of 10,000 tons. She stood high in 
the water on Saturday, with about 2ft. of her screw showing, so 
she was not tried for speed, but her three-cylinder compound 
engines are constructed to indicate 6000-horse power, and to propel 
the ship from 15 to 16 knots an hour. She has four double-ended 
boilers, with 24 furnaces. Her hull is constructed of steel, with an 
inner and outer skin, 5ft. apart, divided into water-tight compart’ 
ments, designed for safety, but available for water ballast. She 
has also ten water-tight bulkheads, so that the Parisian, with 
ordinary prudence, may be counted safe in the event even of a 
serious collision. The main saloon, accommodating 150 first 
passengers, is placed in the fore- of the vessel, and so are the 
state rooms, the second-class state rooms are still further in front, 
and the annoyance of the screw is left for the third-class passengers, 
who are otherwise well cared for. 
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CONTRACTS OPEN. 


SLIGO CORPORATION WATERWORKS. 
CONTRACT No. 1.—CONSTRUCTION OF RESERVOIRS, &e. 

THIS contract includes :—(1) The construction of-a substantial 
and water-tight storage reservoir on the Doonally and Kilsellagh 
streams, with all fencing, excavation, embanking, puddling, soil- 
ing, sodding, pitching, beaching or gravelling, forming and 
gravelling footways, flagging, concrete, masonry, brickwork, 
culverts, outlet tower, with its inlets and sluices, providing, laying, 
and fixing discharge pipes and sluices, construction of sluice house, 
discharge pits and gauge basin, providing and erecting footbridge, 
construction of floodwater courses, with their check dams and 
inlet shuttles, of the waste weir and byewash, and all other works 
or matters ry or incident to the pletion of the storage 
reservoir. (2) The construction of a service reservoir, with an 
inlet well and straining tower on Farranacardy Hill, with all 
fencing, excavation embanking, puddling, soiling, sodding, pitch- 
ing, forming and gravelling footways, flagging, concrete, masonry, 
brickwork, laying and fixing inlet, waste, discharge and cleansing 
pipes with their sluices and stop valves, providing and erecting 
straining apparatus, and all other works or matters necessary or 
incident to the completion of the service reservoir. (3) The layi 
of a line of pipes about 4300 yards in length, partly of 7in. an 
partly of Sin. in diameter, between the storage reservoir and the 
service reservoir, and the construction thereon of a small relief 
tank, ina field adjacent to the public road, near where it crosses 
over the Doonally stream, at a. short distance above Doonally 
House. (4) The maintenance in perfect order and condition, 
subject, however, to the full use Gen by the Corporation, of 
all the works comprised in the contract, for the space of six 
calendar months after the date at which the engineer shall certify 
that the several works have been duly and properly completed. It 
is believed that within the area which will be taken for the con- 
struction of the Doonally storage reservoir and works, a large 
quantity of stone suitable for masonry, pitching, and beaching, &c., 
may be proc ; and the contractor's attention is particularly 
called to this, that he may satisfy himself on the subject, as should 
it turn out otherwise, he will be required to procure the necessary 
stone elsewhere, at his own cost. 

The Doonally Storage Reservoir.—The works necessary for the 
construction of this reservoir may be comprised as follows :—(1) 
The fencing round the reservoir. (2) The construction of the flood 
water courses, with their check dams and inlet shuttles, and the 
diversion of the Carrowlustia stream. (3) The construction of the 
outlet culvert and tower with its inlets and sluices, and all other 
ironwork connected therewith, providing laying and fixing in place 
the discharge pipes with their sluices, constructing the sluice house, 
discharge pits, and gauge basin, and providing, erecting and fixing 
in place the wrought iron footbridge. (4) The formation of the 
reservoir embankment, and the construction of the waste weir and 
byewash. 

(1) The fencing round the reservoir is to be the ordinary ditch 
and mound fence of the country, of the dimensions given on the 
accompanying sketch :— 
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The mound is to be ramparted on both sides with sods. Three- 
years-old quicks are to be planted on the bench left between the 
ditch and the mound in a double zig-zag row, 4in. apart, each row 
to contain four to the yard. (2) The flood watercourse on the 
north side of the reservoir will commence in the Doonally stream, 
about fifty yards above the head of the reservoir, will pass along 
the north side of the valley, over and across the Kilsellagh brook 
by aqueduct, shown on page 162, and terminate in the bed of the 
Doonally stream about 140 yards below the centre of reservoir 
embankment. A barrier of dry rubble of large stones is to be 

laced obliquely across the Doonally stream for the purpose of 
Seething the water into the flood watercourse ; this barrier is to 
be 6ft. in height and immediately below it ; and built square across 
the stream is to be placed the check dam, in which will be fixed 
the inlet shuttles for admitting water into the reservoir ; the top 
of this check dam is to be 6ft. in height above the level of the 
course of ashlar, which will be placed as a sill across the bottom 
of the? flood watercourse at its point of divergence from the 
Doonally stream. The “ot on the upstream is to be of rubble 
set in hydraulic mortar, backed with Portland cement concrete up 
to 3ft. above the sill of the shuttle frame; the concrete is to be 
backed and topped with well puddled clay, which is to be covered 
with earth formed into an embankment, and sloped 14 to 1 on the 
downstream side, the slope to be trimmed, soiled, and sown with 
grass-seed, or sodded, and the dam is to be continued by embank- 
ments hearted with puddle—and, if necessary, with the upstream 
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slopes protected with rubble—carried across into the solid ground 
on one side and into the embanked side of the flood watercourse on 
the other, so as to form a perfectly water-tight barrier across the 
valley. Two rectangular culverts 3ft. wide and lft. 6in. high, 
with rubble side wallsand flanged sole and top, all set in Portland 
cement mortar, are to be constructed through the dam, see page 
162, for the p of conveying water into the reservoir 
from the inlet shuttles. The top of the dam is to be covered 
with sods, having in the centre a flagged or paved footway, 
2ft. wide on each side of the planked stage erected above the 
shuttle frame. The shuttles A shuttle frames of well-seasoned 
British oak are to be wedge-shaped, and to have an opening of 3ft. 
in width, and to rise 1ft. 6in. Four tapered guides, one on each 
side of the shuttles, are to be bolted to the shuttle frames to press 
the shuttles when closed up against the faces of the frames. The 


shuttles will be composed of two horizontal planks stiffened at the 
back by three vertical timbers. The shuttles will be raised and 
anal by wrought iron square-threaded screws, 2in. in diameter, 
working into the gun-metal nuts in standards on the shuttle. The 
screw shafts are to be worked from the stage erected over the 
shuttle frames, and to terminate in squared and tapered ends to 
take an ordinary sluice-cock key. From its commencement to the 
aqueduct crossing the Kilsellagh brook, the flood watercourse is to 
be constructed by cutting into the hill, so that the side of the new 
channel next the reservoir shall be sunk at least 5ft. into the solid 
ground. The bottom of the excavated channel is to be protected 
by a pitching of rubble stone on edge, 9in. deep, set on a bed of 
Portland cement concrete, 4in. deep, and laid by hand, the er 
joints or interstices to be keyed with small stones. Each portion 
not to exceed 20ft. in ath ; must be grouted with one part of 
Portland cement to five parts of fine gravel, well mixed together, 
with water in buckets poured over it and thoroughly worked 
with a broom into all the spaces between the stones, so as so fill 
them flush up. In the pitching of the bottom of the ch 1 at 
the commencement of the watercourse, is to be laid a course 
of ashlar kerbstones on edges, squared and dressed on the top and 
joints, extending across the bottom, and lft. 6in. into each 
side of the new channel, forming a sill across it, no stone 
to be less than lft. Qin. deep, and to extend into the 
hard clay at least Yin. below the bottom of the pitching. 
The sides of the channel to a height of 5ft. above the pitched 
bottom are to be protected by retaining walls of rubble apne 
set on a bed of Portland cement concrete 4in. thick, built part 
with hydraulic mortar and partly with ordinary lime mortar, as 
shown below. At the top of the retaining wall, on the south 
side of the water course, a bench is to be formed 10ft. in 
width, with a slope of 14 to 1 towards the reservoir—this bench and 
slope are to be trimmed and sodded. The aqueduct across the 
Kilsellagh brook, see page 162, will have a semi-circular arch of 
12ft. span ; it is to be of rubble masonry, with heavy flat-bedded 
stones, selected for the quoins, ring stones, and ashlar copings set 
in hydraulic mortar; the arch, spandrils and abutments are to be 
covered with Portland cement concrete 15in. in thickness, on which 
the pitching of the bottom of the channel Yin. in depth is to be 
placed ; the concrete is to be carried up inside the parapets, so as 
to make a water-tight lining, and on the inside is to be faced with 
rubble masonry 12in. in thickness, set in Portland cement mortar. 
Care is to be taken that the concrete lining is carried well into the 
solid ground of the hill on each side of the gorge. From its com- 
mencement to the reservoir embankment the flood water course is 
to have a uniform fall of 20ft. per mile, or Sin. per chain. From 
the reservoir embankment to the old course of the Doonally stream 
it will have a fall of 1 in 6, and be carried down the hill a 
the side of the valley ; it will be broken up by cross walls an 
masses of rubble and concrete into a succession of cataracts; the 
sides of this channel will be of rubble masonry in hydraulic mortar, 
backed with Portland cement concrete, the bottom will be pro- 
tected by pitching on a bed of Portland cement concrete, grouted 
with grout of Portland cement and fine gravel; the space between 
the side walls and the bed of the channel are to be filled with large 
rubble stones, taken from the bed of the existing stream. No 
stone to weigh less than 1201b., and the average weight to be at 
least 1501b. The cross walls are to be of e flat-bedded rubble, 
set in Portland cement mortar, and are to coped with heavy 
ashlar, set in Portland cement, no stone to be less than 2ft. in 
width, and each stone is to be cramped or dowelled to the stones 
adjoining it with a double row of wrought iron dowells 5in. long 
and lin. square run in with lead. From the western or down 
stream end of the aqueduct, a branch flood watercourse of smaller 
dimensions, as shown on the drawings, is to be constructed to the 
Kilsellagh brook, in order to convey its flood waters into the new 
watercourse—and a barrier of dry rubble and a check dam with 
inlet shuttle is to be constructed across the bed of the stream, to 
control and regulate the supply to the reservoir. The water- 
course on the south side of the reservoir will commence in the 
Carrowlustia stream, about 45 yards above the head of the reser- 
voir, where a water-tight barrier of clay and puddle, faced with 
stone, is to be constructed across the existing watercourse, so as to 
entirely exclude its waters from the reservoir. The northern side 
of the excavated channel is to be taken out to a slope of 1 to 1, 
and to be protected to a height of 3ft. above the bottom by a pitch- 
ing of flat-bedded stones Qin. deep, set square to the slope. The 
bottom of the channel is to be protected by a similar pitching 6in. 
deep-set on a stratum of Portland cement concrete, 3in. thick. The 
south side of the watercourse is to be protected by a retaining wall 
of rubble masonry in ordinary lime mortar, set on a bed of Port- 
land cement concrete 3in. thick, and from the top of the wall the 
excavation is to be taken out toa slope of 1} tol. (3) The outlet 
culvert through which the Doonally stream will be diverted during 
the construction of the embankment, will be constructed in the 
solid ground on the south side of the valley in the position shown, 
and will be entirely below the puddle trench. It will be, 7 
in the central portion, of ordinary rubble masonry set in Portlanc 
cement mortar, the inner portion will be surrounded with Portland 
cement concrete, and the outer portion, for the upper half of the 
culvert, with well puddled clay, the central portion of the culvert 
to be constructed of brickwork with ashlar angles or quoins, is to 
be enlarged, as shown on page 162, for receiving the brick plugging 
tobe builtafter the completion of theembankment and watercourses. 
The plugging is to be of hard well-burnt bricks, equal in quality to 
the best Bridgewater stocks, set in Portland cement mortar. The 
outlet tower—see page 162—will stand on a base of Portland 
cement concrete, and is to be of ordinary flat-bedded rubble 
masonry, with rock ashlar quoins set in hydraulic mortar, and 
brought up to a level bed at about each 2ft. of height, or at the 
height of two quoins : the quoins are to be rock faced, but dressed 
on the beds, and are to have a chisel draught 14in. wide on each 
side of the arris. At the base of the tower and in front of it, is to 
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be constructed a pit with rubble masonry side walls, and from this 

t a culvert 2ft. square, with ed sole and top, is to extend 
into the reservoir, terminating at a distance of 3ft. beyond the toe 
of the inner slope. The pier for carrying the footbridge is also to 


on a base of Portland cement concrete, and to be of similar 


masonry to the outlet tower. The ashlar in the strings and 
copings of the outlet tower and the footbridge pier is to be tooled 
smooth. There will we three openings in the outlet tower for 
drawing off the water at different levels in the reservoir. In each 
opening will be placed a rectangular casting, fitted on the outside 
end with a gun-metal face and slide. Tire outside slides will be 
worked by screws from cast iron standards placed on the top of 
the inner face of the tower, and the stop plugs inside the tower for 
closing the supply and emptying pipes will be worked by screws 
from the cast iron platform of the tower. Three wrought iron 
ladders, to reach from the platform to the bottom of the tower, 
are to be provided and fixed in it. From the bottom of the outlet 
tower, and extending through the outlet culvert to the sluice 
house, are to be laid two lines of pipes, each 9in, in diameter. In 
the culvert, on either side of the brick plugging, each separate pipe 
is to be carried on a block of ashlar or flag set on edge, with a seat 
for the pipe worked in it ; the pipes, where they pass through the 
brick plugging, are to have flange joints, bolted together, and made 
tight with gutta-percha washers ; the remainder of the joints are 
to be spigot and Trucet, made with yarn and pig lead in the usual 
way. on the outer end of the outlet culvert the — are to 
be Thia to the sluice house, distant from it about 100ft. n one of 
the lines of pipes, immediately adjacent to the outer end of the 
outlet, is to be » short branch, provided with a sluice cock, so that 
this line of pipes may discharge into the existing river course out- 
side the reservoir embankment. The lower part of the sluice 
house will consist of a water-tight pit, in which the sluice valves 
will be placed, so as to admit at any time of their examination or 
removal, and this pit is to be floored with squared and dressed 
flagging, jointed with Portland cement, and a tile drain is to be 
laid from it as shown, so as to keep it free from water ; the side 
walls are to be rubble masonry in Portland cement mortar up to 
bench level, above that in ordinary mortar; the quoins to be 
selected stones assimilating to ashlar, and the jambs, sills, and 
lintels of the doors and window openings are to be of ashlar. The 
house is to be roofed with Duchess slates, nailed down to jin, 
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boarding carried on rafters 6in. by 2in., to have a ridge board 
collar braces, and wall plates as shown, the ridge to be surmoun 
with a fire-clay ridge tile, bedded and jointed in Portland cement, 
and an ordinary paved channel or gutter is to be formed along each 
side of the house to carry off the « rip from the eaves ; the door at 
the side of the house will be of ordinary timber lin. thick framed 
and braced, and furnished with a strong lock ; the window open- 
ings at either end of the house will each be filled in with three 
wrought iron round bars lin. in diameter, properly let into and 
leaded into the sills and lintels. All the ironwork and woodwork 
is to be painted three coats in oil, and finished in such colour as 
may be directed. The discharge pit will be i liately outsid 
the sluice house : across its outer end, firmly built into the side 
walls, and backed with masonry, is to be placed the cast iron 
baffie-plate for breaking the force of the effluent water. On the 
wall at the inner end of the pit isto be placed a course of ashlar, 
and on this course of ashlar, into which it is to be sunk and pro- 
perly leaded, is to be fixed a wrought iron grating, the ends of 
which are to be built into the side walls. Between the discharge 
pit and gauge basin there will intervene a basin or trough with 
two cross walls; at the outer end of the gauge basin will be placed 
a her re which is to be sunk into an ashlar bed, and jointed 
with Portland cement, and the ends of this gauge-board are to be 
built into the side walls. Outside the gauge-board will be a small 
pit, from which the supply, pipe for town use, &c., is to be laid. 

e sluice cocks are to be double-faced and of the best class manu- 
factured by the Glenfield Company of Kilmarnock. Access to the 
outlet tower is to ge a wrought iron footbridge, shown below, 
one end of which will rest on the outlet tower, and the other 
on the embankment, on a wooden sill or beam carried on folding 
wedges so as to admit of its being raised or adjusted from time to 
time, until the embankment has finally consolidated. The ends of 
the iron girders in the middle of the bridge will be carried on a 
pier of rubble masonry, brought up from the solid ground 
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The Embankment.—The base of the embankment is to be pre 
wero for the reception of the earthwork by the removal, for a 

epth of 9in., of all soft material, the ex surface is then to be 
turned over to a depth of 6in., and should any springs or swampy 
ove ined off as directed by the engi- 
neer. puddle trench is to be sunk along the centre of the em- 
bankment to the depths shown on the sections—see page 162—or to 
such other depths as the engineer may direct. In the central 
of the embankment, adjacent to the Doonally stream, a trench, as 
shown, is to be carried down through the gravelly clay, to thesub- 
jacent water-tight clay, and the trench is then to be filled with 
Portland cement concrete, so as to form a base for the puddle wall 
to rest on. The puddle trench is to be refilled with good puddle up 
to the level of the surface of the ground, and a puddle a carri 
edged to within 9in. of the top of the bank. The puddle to ba 


thick in the bottom of the trench, and 9ft. thick at the top of 
the bank, and from thence to increase in thickness towards the 
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at the rate of 2in. per foot of depth. The puddle is to be com 

of good clay, from which the stones have been carefully picked 
out; it is to be broken up or pounded fine, and to be laid on in 
courses not exceeding 8in. in thickness, to be puddled by soaking 
each course in water for twelve hours, and then cutting it length- 
ways and crossways and treading it, for which purpose each work- 
man shall follow or walk behind his enies tool. Each course is 
tobecutand worked into the oneimmediately below, so that the whole 
shall form a homogenous and water-tight mass, and each course is 
to be carried out to its full extent across the valley before another 
course is deposited on it, As the stability of the embankment will 
depend mainly on the proper perforance of the puddling, the con- 
tractor’s attention is icularly called to the foregoing stipulations, 
which will be strictly enforced. Those portions of the embank- 
ment on each side of the puddle wall marked on the drawing 
“selected material” are to be made up in layers 2ft. thick, and to 
be of the most clayey and adhesive material—-from which all large 
stones have been picked out—selected for the purpose. The inner 
slope three horizontal to one perpendicular, to be covered with a 
rubble facing 2ft. Gin. thick, composed of flat bedded stones, 
closely pitched on -_ at right angles to the slope and bedded on 
a substratum of rubble or broken stone, from Yin. to 12in. in thick- 
ness ; in the upper part of the slope the pitching is to be from 12in. 
to 15in. thick, and to diminish in thickness tewards the foot of the 
slope, which is to protected with loose rubble, no stone to be of 
less than 4 lb. weight. When finished the slope is to be covered 
with a coating of fine gravel, which must be worked with a scraper 
or with a stiff broom into the spaces between the stones, so as to 
thoroughly fill them, and give the slope the appearance of being 
covered with a sheet of stone. The outer slope, two horizontal to 
one perpendicular, to be carefully trimmed and covered with soil 
6in. deep, and sown with a mixture of rye grass and clover seed. 
A courted footway 6ft. in width, with a gravel coating 6in. deep 
is to be constructed along the top of the embankment for its whole 
length. The embankment must be carried up to a height 
sufficient to allow for all shrinking and settlement. e 
semi-circular waste weir to be formed in the solid ground in 
the south-western angle of the reservoir is to be 60ft. in length, 
coped with ashlar stones, bedded on a rubble wall set in hydraulic 
mortar; the coping stones are to be worked to a proper radius and 
cramped together with a double row of wrought iron cramps, 
leaded into the stones, the water to fall 1ft. over the wier, and 
received into a basin 2ft. in depth, a mass of rubble being piled 
along the wall carrying the coping to break the force of the falling 
water; from this basin the water will ae off and flow down the 
byewash into the old channel of the nally stream. The bye- 
wash is to be constructed from the south end of the reservoir em- 
bankment to the old course of the Doonally stream; it is to be 
9ft. wide, the bottom or invert is to be dished out, or of a seg- 
mental form; it is to be protected by rubble pitching 9in. deep, 
set on a bed of Portland cement concrete, the pitching to 
grouted with Portland cement and fine gravel and sand; the side 
walls are to be of dry rubble coped with sods. 

The Service Reservoir, dc.—The embankments round the reser- 
voir are to be made water-tight by puddling the portions of the 
embankments adjoining the inner slopes with the most clayey and 
tenacious material from the excavations, deposited in layers not 
more than 12in. in depth. The inner slopes, up to a height of 
2ft. Gin. above the top water line, are to be protected by a paving 
or pitching of rubble Yin. in thickness, laid or bedded on a stratum 
of gravel 3in. in thickness; the s between the stones being 
carefully pinned in with smaller stones and filled up with gravel. 
Gennalle it is to be understood that all stipulations with regard to 
earthwork, puddling, pitching, trimming, soiling, and similar 
matters, which have already been specified for the Doonally reser- 
voir, are to apply equally here, and the work is to be performed in 
a similar manner. The bottom of the reservoir is to be covered 
with a stratum of Portland cement concrete, 4in. thick, rendered 
smooth on the surface, and is to have a fall of 1ft. from the bottom 
of the side slopes to the centre of the reservoir. At the north- 
eastern angle of the reservoir is to be constructed the inlet well; 
the walling is to be of ordinary rubble masonry set in Portland 
eement mortar, coped with tooled ashlar coping, lft. 9in. wide 
and 6in. deep; the bottom is to be concrete rendered smooth, an 
across it, built into the side walls, is to be fixed the cast iron baffle 
plate, and the concrete is to be carried up behind the side and end 
walls of the well. The inlet pipe, 8in. in diameter, is to be built 
into the lower part, and the outlet pipe, 9in. in diameter, is to be 
built into the upper part of the well, and laid from it into the 
reservoir. The central cleansing pit is to be 5ft. Gin. in diameter 
and lft. 6in. deep, the bottom is to be covered with concrete, 
rendered smooth, and the walling is to be of ordinary rubble 
masonry, coped with bricks on edge, both set in hydraulic mortar. 
The waste or overflow will be a cast iron stand pipe, 12in. in 
diameter, a an enlarged or bell-mouth, and is to be placed on 
the south side of the reservoir. The straining tower is to be of 
ordinary rubble masonry, set in hydraulic mortar, and to be coped 
with tooled ashlar, Gin. deep, and projecting 2in. beyond the outer 
faces of the walls. On three sides of the outlet tower, near the 
bottom, are to be left a» 4ft. by 2ft. Gin., with proper sills, 
jambs and lintels, for admitting water to the interior of the tower, 
and in front of these openings are to be placed the timber framings 
for the straining screens. The wire gauze strainers are to be placed 
vertically at the bottom of the tower; the frames are to be of 
oak made in halves, the strainers are to be of copper wire 
gauze, forty strands to the inch, placed between two coarse 
copper wire nets of about a. mesh; the whole to be placed 
between the halves of the oak framing, which are then to be screwed 
tightly together by brass countersunk screws. The strainers are to 
be counterbalanced by iron weights suspended in the interior of the 
tower. From the straining tower is to be laid about 100 yards of 1lin. 
pipes to connect with the pipes to the town, laid under another 
contract. From the lin. pipe in front of the sluice cock is to be 
laid about 30 yards of 3in. cast iron ventilating pipe to extend 
back to the embankment of the service reservoir, where it will 
terminate in a perforated globular head above the top water level. 
The cast iron pipes and special castings connected therewith, and 
the sluice cocks will be provided by the Corporation of Sligo. A 
relief tank for a private supply to Mr. Parke is to be constructed 
within a walled enclosure measuring 37ft. Gin. by 16ft. Gin. The 
tank will be of ordinary rubble masonry set in hydraulic mortar, 
and on a concrete bed, which is to be carried up behind the side 
and end walls so as to make the tank watertight. The enclosin 
walls are to be 9ft. in height above the surface of the ground, an 
of common rubble masonry. 

Instructions are then given for the cutting of trenches, providing 
pipe-line marks, and laying 7in. pipes and Sin. pipes, &c., from the 
storage reservoir to the service reservoir, and 3in. pipes for supply 
to Mr. Parke. The line of 7in. pipes, about 1300 yards in length, 
will commence at the gauge basin of the storage reservoir and 
terminate in the relief tank adjacent to the bridge. The line of 
8in. pipes about 2920 yards in length will commence in the relief 
tank above mentioned and terminate in the inlet well of the 
service reservoir on Farranacardy Hill. The line of 3in. pipes 
about 450 yards in length will commence at the relief tank, and 
terminate at the Ivy Bridge over the Doonally stream. 


CONTRACT No. 2. 

This contract relates entirely to the laying and fixing cast iron 
pipes, sluice cocks, fire pines, and street wells, &c., for the water 
supply of the town. e pipes vary in size from 1lin. to 3in, in 
diameter. On the line of llin. pipes there will be placed two 
ne cocks of 3in. diameter ; these cocks will be fixed on branch 
pipes of 3in. in diameter, to terminate in pits of rubble masonry, 
set in Portland cement mortar ; there will also be four air valves, 
each of which is to be connected with the main Pipe by about 12ft. in 
length of fin. lead pipe weighing 8 Ib. per lineal yard. The pipes 
castings, sluice cocks, fire plugs, air valves, and street wells will 
be delivered to the contractor on the quays of Sligo. The pipes, 
excepting such proportion as may be necessary for meeting changes 


of direction in the line of pipes, about 10 per cent., have turned 
and bored joints, the remaining one-tenth of each size of pipes 
have spigot and faucet joints to be made with lead in the usual 
way. ‘Tenders must be sent in sealed envelopes, and on forms 
which will be fg me by the engineers, addressed to the town 
clerk of Sligo, Mr. James McKim, and marked outside, ‘‘ Tender 
for Waterworks,” on or before noon on the 16th inst. 


THE CUNARD STEAMSHIP SERVIA. 


THE rapidity with which the dimensions of vessels built for 
the mercantile service have increased in recent years has been 
remarkable, and such as to outstrip all former conceptions as to 
size and driving power. Within the past two or three years 
Messrs, Elder and Co., of Glasgow, constructed the Arizona, 
5147 tons, and 1200-horse power ; the Orient, 5386 tons; and 
the Austral,” 5500 tons, the two latter for the Orient line; and 
likewise the for the Guion line, 6250 tons. The City of 
Berlin, built by another firm, has a tonnage of 5491, her length 
being 488ft. Each of these vessels was regarded at the time 
she was put into the water as exceedingly large; but they 
are left far behind by the Servia, which was launched on Tuesday 
last from the shipbuilding yard of Messrs. James and George 
Thomson, Clydebank, Glasgow. The Servia has been constructed 
to the order of the Cunard Company, Limited, for their royal 
mail service between Liverpool and the United States. Our 
readers will recollect that a short time ago the Messrs. 
Thomson built a large and remarkably fine vessel named 
the Gallia, for the Cunard line. The Servia is constructed of 
steel, but is of much greater dimensions. As regards length and 
tonnage she exceeds all other merchant ships hitherto built, 
whilst in the matter of engine power, she will surpass anything 
afloat. The dimensions of the Servia are :—Length over all, 
580ft.; breadth, 52ft.; depth, 40ft.; and tonnage, 8500. She is 
constructed with a double bottom on the longitudinal bracket 
system, and she will carry 1000 tons of water ballast. Her cargo 
capacity will be 6500 tons, with 1800 tons of coal. The 
machinery consists of three cylinder compound surface condensing 
engines, one cylinder being 72in. and the other two each 100in. in 
diameter, with a stroke of piston of 6ft. 6in., and it is antici- 

ted that the indicated horse-power will be 10,500. Steam will 

furnished by seven boilers, one single and six double- 
ended, all made of steel, with corrugated furnaces thirty- 
ninein number. The weight of the propeller shaft is 26} tons, 
and the propeller, boss, and blades, which are made of 
Vickers’ steel, weigh 38 tons. It may further be stated here 
that the anchor davits are 8in. and the chain cable pipe 
22in. in diameter. The Servia is to all intents and purposes a 
five-decker, having four decks and a promenade, the latter, which 
is reserved for the passengers, being very large and spacious. 
The forepart of the promenade contains the steam steering gear, 
captain’s room, and flying bridge. On the upper deck forward is 
the forecastle, while behind are the light towers for signalling. 
The captain’s and officers’ sleeping apartments adjoin the mid- 
ship-house, and next to the engine skylight there is a smoking 
room, 30ft. long by 22ft. wide, which can be entered either from 
the deck-house or the cabins below. Near the after deck-house 
is the ladies’ drawing room, a magnificent apartment, with access 
from the deck, and also leading abaft into the music room, the 
dimension of which is 50ft. by 22ft. Behind the music room is 
the grand staircase, leading to the main saloon and the cabins 
below on the main and lower decks. The great saloon is 74ft. 
long and 49ft. wide, having a clear height under beams of 8ft. 
6in., and it affords sitting accommodation for 350 persons. The 
panelling and upholstery of the saloon, and indeed of 
all the apartments, are very fine. There are 58 state 
rooms in the vessel, and accommodation for 45€ first-class 
and 600 steerage passengers, besides a crew of 200 officers 
and men. The ship will carry twelve fully-equipped lifeboats. 
Built according to the Admiralty requirements for war purposes, 
the Servia is divided into nine water-tight portions, a special 
feature being the arrangement of the water-tight doors, which, 
in case of accident, can be shut from the upper deck in a few 
seconds. All the frames and beams of the ship have been 
rivetted by Twedell’s hydraulic rivetter, as was also the keel, 
which consists of five thicknesses, the total thickness being 6fin. 
Three of the decks are of steel, the upper covered with yellow 
pine, and the second and lower decks with teak. To give them the 
power of resisting heavy seas all the deck-houses and fittings are of 
iron, and strongly rivetted to the steel decks beneath. The 
Servia has three masts, which will carry a good spread of canvass. 
Great attention will be paid to her furnishings, and she will be 
provided with the newest and best appliances for steering, venti- 
lation, heating and other purposes. 

We are glad to see that the value of ample pumping power is 
now fully recognised by the owners of our great steamship lines. 
The Servia is fitted with three of Messrs. John and Henry 
Gwynne’s direct-acting centrifugual pumping engines, two of 
which are capable of discharging 11,000 gallons of water per 
minute each; one of them is sufficient to circulate the water in 
the condenser, the other being held in reserve. They are so 
arranged that either engine may work either pump, or quite 
independently of each other as circumstances require; if neces- 
sary both engines can pump from the bilge. The third pumping 
engine will do the ordinary work of the ship and pump 
from the ballast tanks and bilge; it is capable of discharg- 
ing 1800 gallons of water per minute to a height of 40ft. 
All the Cunard steamers, it may be noted, are fitted with 
Gwynne’s pumping engines in a similar manner. The Garth 
Castle and the Drummond Castle of Donald Currie and Co.’s 
line, recently launched, are also fitted with them. 

It may be of interest to state that, including the Servia, the 
Cunard Company have at present 30,000 tons of shipping in 
course of construction on the Clyde. Messrs. Thomson are 
building the Aurania, 7000 tons, and the Pavonia, 5000 tons, for 
the Cunard line; and Messrs. Barclay, Curle, and Co., of Glasgow, 
are building the Alligator, Dromedary, and Gorilla, and Messrs. 
Blackwood and Gordon, of Port Glasgow, the Lizard and Locust 
for the Belfast Line. 

The launch was witnessed by an immense concourse of spec- 
tators, special trains having been run by the North British Rail- 
way Company, and three river steamers having also gone down to 
Clyde Bank with passengers. As the vessel glided majestically 
into the water, having been christened Servia, by Mrs. Burns, 
wife of the chairman of the Cunard Company, there were loud 
and hearty rounds of cheers, Tugs were in readiness to tow the 
big ship up to Finnieston Quay, where the 60-ton crane, which 
has been specially strengthened for the purpose, will be employed 
to put the machinery on board. After the launch, a large and dis- 
tinguished company of ladies and gentlemen were entertained at 
luncheon by Messrs. J. and G. Thomson, the builders, in the 
Model Room at Clyde Bank. Mr. James R. Thomson presided, 
and the croupiers were Mr. George Thomsonand Mr. James Neilson. 
The company included Mr. John Burns, chairman of the Cunard 
Company; Mr. Baring, Mr. Jardine, Mr. J. C. Burns, Mr. Cunard, 
Mr. Bevan, Mr. Williamson, Mr. Dudley Ryder, the Earl of 
Ravensworth, Mr. Geerge A. Burns, the Lord Dean of Guild and 
Mrs. Mirrlees, Prof. and Mrs, Ramsay, Prof. and Mrs. Jebb, Mr. 


R. F. Shaw Stewart, Mr. Crum Ewing, Lord-Lieutenant of 
Dumbartonshire, Admiral Fellows, Capt. Townsend, R.N., of 
H.M.S. Hercules, and Mrs. Townsend, Mr. and Lady Isabella 
Gordon ; Capt. Pryce, Board of Trade, Lord Balfour of Burleigh, 
Ward-room Officers of H.M.S. Hercules, Mr. J. B. MacBrayne, 
Mr. Campbell Finlay, Castle Toward ; Mr. Nathaniel Dunlop, 
Allan Line; Mr. James White, of Overtoun; Mr. and Mrs. 
James Neilson and Miss Nielson, Col. and Lady Georgina Drum- 
mond Moray, Mr. Leonard Gow, Chevalier De Martino, Major 
and Mrs. Currie, Lieut.-Colonel Haye, and Officers 21st Hussars, 
Mr. and Mrs. Hugh Neilson, Mr. Orr Ewing, M.P., of Ballikin- 
rain; Mr. John Neilson, Glasgow; Major Ferguson, Royal 
Engineers ; Mr. and Mrs. Wm. Neilson, Capt. and Mrs. Polson. 
The loyal and patriotic toasts having been given and responded 
to, the chairman proposed success to the Servia, coupled with 
the name of Mr. John Burns, who replied. There was, he said, 
a great gulf between the Britannia, which started on her first 
voyage more than forty years ago, and the Servia, and the com- 
parison showed the prodigious steps that had been taken in marine 
architecture. The Britannia measured 1139 tons, with a cargo 
capacity of 225 tons, and steamed 8} knots an hour, whereas the 
Servia measured 8500 tons, and would attain, it was believed, a 
speed of 174 knots an hour. The Earl of Ravensworth, in 
proposing the health of the builders, said the Clyde was a name 
that was in everybody’s mouth in every part of the world. 
The Clyde had always been celebrated, and was now at the head 
of the shipbuilding enterprise, and he thought that every citizen 
of Glasgow should feel proud of the additional laurel gained that 
day by the enterprising firm whose health he proposed.. The 
chai. acknowledged the compliment, and various other 
toasts being honoured, the company separated. 


TENDER. 


SALTLEY—BIRMINGHAM—SEWERAGE WORKS. 
E. PritcHArD, Engineer, 27, Great George-street, London, 8. W., 
and 37, Waterloo-street, Birmingham. tities by Mr. E. J. 


Purnell, Coventry. 

Contract No. 3. 
Fawkes Bros., Southport .. . aa 
Law, Geo., Kidderminster. . 8777 0 
St , Wm., Sheld ee 8611 0 0 
Hughes, Herbert, Lower Gornal, Dudley 8500 0 0 
Hilton, Henry, Birming! 8147 0 0 
Currall and Lewis, Birmingham 8075 0 0 
Palmer, Alfred, Birmingham .. .. .. .. 7703 0 0 
Smith, J. Mellard, Westminster—accepted 7 00 


EmMPLoyers’ LIABILITY.—A pi has been issued of the 
Employers’ Liability Assurance Corporation, Limited, with a 
capital of £1,000,000, in 100,000 shares, of £10 each. The primary 
object of this corporation is to enable employers to protect them- 
selves, by means of insurance, against the liability imposed upon 
them by the Employers’ Liability Act, 1880. The establishment 
of this company will enable employers to disp with the ity 
of endeavouring to arrange with their workmen to contract them- 
selves out of the Act, and by offering insurance facilities to both 
masters and men, will solve a question which has already caused a 
certain amount of ill-feeling between them. The hability of 
employers to their workmen, though new to the United Kingdom, 
has long been recognised by the laws of several a countries, 
and insurance companies to provide against such liability have for 

ears past been in operation on the Continent. Dr. Farr, actuary, 
is preparing scales of rates, with the object of ensuring, on the one 
hand, the permanent stability and p rity of the Corporation, 
and on the other, the approbation and support of the assured. 

THE PANAMA CANAL.—The Panama Star and Herald of 
February 3rd says :—‘‘ On Saturday afternoon, Jan 29th, 1881 
the French steamer Lafayette arrived at Colon with MM. Armand 
Reclus, G. Blanchet, and about forty other gentlemen, who are to 
be employed on the Panama Canal. For the present, and it is 
presum nently, the Canal head-quarters will bein Panama, 
although Colon will be the main point for distribution of supplies, 
&c., for the work. The expedition is divided into two distinct 

tions or departments. M. Reclus is the general agent, with full 
powers from the Canal Company over matters which may 
require his attention and decision on the isthmus. M. G. Blanchet 
is director of the canal works. It is understood that the work of 
the various sections and commissions is to at once and 
ar on with ene It will relate principally to the exact 
location of the line for the proposed canal, c ne ome the 
timber, brush, &c., thus opening up the country through which the 
excavation will be made; arranging matters of titles for right of 
way, buildings, &c., and the general land grants of the rie oe 
and other matters of a preliminary character which must necessarily 
precede the commencement of the actual work. A year or more 
must necessarily elapse before the employment of machinery will 
be Br possible, and in the meantime the number of 
labourers which will be needed will be comparatively small. The 
demand can be easily ty oe at present or for some time to 
come on the isthmus or in the near neighbourhood, and any great 
immigration of mere bone and muscle seeking employment in 
ordinary canal work is, for the present, unnecessary.” 


Galbraith. Of this committee the President of the Institution 
of Civil Engineers for the time being is ex-officio chairman. 
The annual dinner of the members has been fixed for Saturday, 
the 2nd of April, at Willis’s Rooms. The invitations have been 
issued to meet H.R.H. the Duke of Edinburgh, K.G., besides 
whom it is expected that there will be present, among many 
others, H.S.H. the Duke of Teck, G.C.B., Lord Aberdare, Sir 
Henry Barkly, G.C.M.G., K.C.B., Lieut.-General Sir S. Browne, 
V.C., K.C.B., the Duke of Buckingham, G.C.S.I., Viscount Bury, 
K.O.M.G., the Netherlands Minister, Lord Colville of Culross, 
K.G., Rear-Admiral Sir E. Commerell, V.C., K.C.B., the Earl of 
Cork, K.P., Viscount Cranbrook, G.C.S.1., the Earlof Derby, General 
Sir Collingwood Dickson, V.C., K.C.B., Canon Farrar, Sir Bartle 
Frere, Bart., G.C.B., G.C.S.I., Major-General Gallwey, R.E., 
Rear-Admiral Sir William Hewett, V.C., K.C.B., Admiral Sir 
Edward Inglefield, C.B., Admiral Sir Cooper Key, K.C.B., the 
Earl of Kimberley, the American Minister, Lord John Manners, 
G.C.B., M.P., the Lord Mayor, M.P., Sir Stafford Northcote, Bart., 
G.C.B., Sir Philip Cunliffe-Owen, K.C.M.G., C.LE., C.B., 
Major-General Sir Frederick Roberts, ¥.C., K.C.B., General Sir 
Francis Seymour, Bart., K.C.B., Viscount Sherbrooke, Mr. W. H. 
a Colonel Stanley, M.P., Earl Sydney, G.C.B., Sir Albert 


& 
| 
THE INSTITUTION OF CIVIL ENGINEERS.—On Tuesday, the 22nd 
| ult., the contributors to the Benevolent Fund met to receive the 
report of the Committee of Management for the past year, and to 
elect the committee for the ensuing year. From the report we < 
| gather that thirty-seven grants had been made, together amounting 
to £2642 1ls. 3d. This was considerably in excess of the income 
proper of the year, namely, £2035 7s. 4d., and, indeed, exceeded 
the gross receipts, which were £2639 8s.; but the rules gave power 
to the committee to expend in any one year twice the income of 
any preceding year out of whatever balances there might be in 
Bi hand. Fortunately, from this source there were monies available, 
a |as since the fund was established, in December, 1864, donations 
a and bequests not directed to be added to capital, with unexpended : 
fe income in some years, had accumulated to such an extent that there 
im was, asat the end of 1880, a reserve or working capital of £9097 17s. 2d. 
ig This was in addition to the capital proper, £25,363 19s. 6d., which 
i had all been invested in the names of the three trustees, as required 
‘ by the rules. The six gentlemen elected to serve on the committee 
re were:—Mr. John Aird, Mr. J. W. Barry, Mr. F. J. Bram- 
g | well, Mr. G. B. Bruce, Mr. C. D. Fox, and Mr. W. R. 
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CONTRACTS OPEN—SLIGO CORPORATION WATERWORKS. 


MESSRS. R. HASSARD, M.LC.E., AND A. W. TYRRELL, M.LC.E., WESTMINSTER, ENGINEERS, 
(For description see page 160.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tue Wititmer and Roaers News Company, 
81, Beeckman-Street. 


TO OORRESPONDENTS. 


+,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to nents | and bearing a 2d. postage erp ti order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


F. B. Y.—We cannot tell where you can hire drawings of engines and boilers. 
Try an advertisement. 

A. B.—Before you can enter the Royal Engineers as an officer, there is a good 
deal to be done. In the first instance apply for ‘further information to the 
Principal of the College at Sandhurst. 

Enquirer (Newcastle).—We can supply no information, as to ascertain 
what you want at the Patent-office would entail the making of a long search, 
Why do you not write to Mr. Mitchell? 

7.8. 8.—There is no such work, but a great deal of information on the 
subject may be found in the “ Transactions" of the Institution of Civil 
Bngineers in England and France, and also in the professional papers of 
the Royal Engineers in India. 

A. F. M.—The longer the funnel of a steamship, other things being equal, 
the better will be the draught. There isa er. diameter for a funnel, 
which must not be reduced, no matter what the length. The sectional area 
of the chimney should not be less than half the sectional area of the boiler 


tubes. 
Nemo.—A heat unit is that quantity of heat which will raise 1 lb. of water 
1 deg. in temperature. It is used as a asta because no other 
| substance requires so much heat to raise its temperature as water. Thus, 
the same quantity of heat which will raise 1b. of water ldeg., will 
raise about 91b. of iron and nearly 41b. of air ldeg. Heat may be 
[| converted into mechanical work, as in the steam engine, and each or 
heat unit represents as much power as would lift 1 lb. 772. high, or 772 lb. 
lft. high. The steam supplied to a steam engine, unless there 18 a super- 
: pine a is saturated steam, and to such ordinary steam the tables you have, 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. «» £0 148, 6d. 
Yearly (including two double numbers) .. » £1 9s, Od, 

If credit oceur, an extra charge a two shillings and sixpence per annum will 
be made, Tue ENGINEER ws registered for transmission abroad, 

Cloth Cases for binding Tuk Enoineer Volume, Price 28, 6d, each. 

Many Volumes of Tut Encineer can be had price 18s, each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good ~— Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, ‘ France, 
and A Groove, Tonian Islands, Norway, Peru, Russia, 

, £1 16s. Chili, Borneo, and Java, £2 5s. 8 pore, 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 


*,” Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tut ENGINEER, 163, Strand. 
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MEETINGS NEXT WEEE. 
Tue Institution oF Crvit, March 8th, at 8 p.m.: 
Paper to be discussed, ‘‘ Tide Cone, Tidal Harmonic Analyser, and Tide 


Predicter," by Professor Sir W: Thomson, F.R.SS., L. and E., 
Inst. C.E. 


Society or Encingers.—Monday, March 7th, a paper will be read on 
“Gas Engines,” by Mr. Charles Gandon, the features of which 
are as follows :—The introduction of gas as a motive power, with general 
descriptions of the principles of the Lenoir, Otto and Langen, Otto, 
Minerva-Excelsior, Eclipse, and Bischopp gas engines, and considerations 
of the cost of working gas as compared with steam engines. 

Sanitary Institure or Great Britatn.—Wednesday, March 9th, at 
p.m.: Discussion upon the paper read at the last meeting, “The Law 
in Relation to Sanitary Progress,” by Mr. W. H. Michael, Q.C., F.C.8. 

Pe Society or Arts.—Monday, March 7th, at 8 p.m.: Cantor Lectures, 
The Scientific ar Involved in Electric Lighting,” by Professor 
W. G. Adams, F.R.S. Lecture I.—The production and regulation of 
magnets. esday, Marc , at 8p.m.: Ordinary meeting, in the 
Theatre of the South * Ascents of Chimbotazo and 
Cotopaxi, in 1880," by Edward Whymper. 


MARRIAGE. 


On the 22nd ult., by special licence, at St. Mary’s, Lewisham, ERNEST 
only son of r. WILLIAM BAGLEHOLE, Kent, to JESSIE, 
second daughter of the late Mr. WitL1am Epwarp Ross, C.E. 


THE ENGINEER. 


MARCH 4, 1881. 


THE LIFE OF STEEL RAILS. 

Mr. C. B. Duptey holds the post of chemist to the 
Pennsylvania Railroad Company, and for a long time he 
has been engaged in endeavouring to trace a connection 
between the chemical components of steel rails and their 
durability, He has already prepared one report upon thesub- 
ject, which was read at the e George meeting of the Insti- 
tute of Mining Engineers in 1878. Its conclusions were not 
accepted, because it was urged that they were based on 
insufficient data. Since that date Mr. Dudley has therefore 
extended his investigations, and finds that the conclusions 


at which he had at first arrived are strengthened and con- 
firmed. Weare not aware that any elaborate investiga- 
tion, such as that carried out by Mr. Dudley with un- 
limited resources at his disposal, has been made in this 
country, and the results will, we have no doubt, take many 
of our readers by surprise. Broadly stated, they show 
that the softer a steel rail is the longer it will last. 
Hitherto it has always been held, both in this country and 
everywhere else, that the harder a rail the better, so long 
as it is not so brittle as to be in danger of breaking ; 
but there seems to be little doubt that this theory must 
qualified in future, and that it can by no means be 
accepted as generally accurate. Mr. Dudley took up 
sixty-four rails in July, 1879 ; sixteen of these rails were 
taken from level curves, eight from the high sides, and 
eight from the low sides; sixteen rails were taken 
from curves on inclines, and the same number from 
tangents on inclines; and thirty-two rails were taken 
on various levels, half from the north and_ half 
from the south track. All these rails were submitted 
to various tests—for tensile, torsional, and transverse 
strength, and samples taken from them were submitted to 
rigorous chemical analysis. The results have been set 
forth in a series of elaborate tables, and the figures con- 
tained in these tables substantiate Mr. Dudley’s statement, 
that “Notwithstanding we do not find absolute uni- 
formity, yet no one can fail to observe, in general, a differ- 
ence, both in physical properties and in chemical composi- 
tion, between the slow-wearing and the more rapid-wearing 
rails, Thus, in regard to the physical properties, I think 
it is entirely evident to inspection that in the torsion tests 
the slow-wearing rails in each group, except, perhaps, on 
the high sides of curves, are characterised in general by 
lower height and greater length of diagram. In the ten- 
sile tests, again, the slower-wearing rails are in general 
characterised by lower tensile strength and greater elonga- 
tion than the more rapid-wearing ones. In the shearing 
tests the same thing appears, viz., in general, lower shear- 
ing stress and greater detrusion; and in the bending 
tests we see the same result, perhaps more strongly than 
in any of the other tests, mg the slower-wearing rails 
are in general those which have the lower bending stress 
and the greater amount of deflection before rupture. In 
density, as would be expected, the slower-wearing rails 
have the greater density. Again, in the chemical compo- 
sition the same thing is observable, viz., that the slower- 
wearing rails are characterised in general by the lower 
amounts of the substances determined, carbon, phos- 
phorus, silicon, and manganese, while in phosphorus units 
the same thing may be seen, viz., in general, the slower- 
wearing rails are characterised by the lower numbers of 
phosphorus units.” 

The average results of an analysis of thirty-two slow- 
wearing rails gave—carbon, 0°334; phosphorus, 0°077; 
silicon, 0°060; manganese, 0°491 per cent.; density, ‘28201 ; 
while that of thirty-two fast-wearing rails gave—carbon, 
0'390; phosphorus, 0°106 ; silicon, 0°047 ; manganese, 0°647 

r cent.; density, ‘28165. The tensile strength of the 
ormer was 33°5 tons; the elastic limit was 16 tons, and 
the = 17'1 per cent. Annealing reduced the 
a y about one ton per square inch, and increased 
the elongation 1 per cent. The fast-wearing rails had a 
tensile strength of 35°7 tons, an elastic limit of 17 tons, 
and an elongation of 14:2 per cent. Annealing, curiousl 
enough, reduced the elongation to 13°8 per cent., pee 
confirms certain statements recently made by Dr. 
Siemens in the course of a lecture delivered at the 
Royal United Service Institution. We venture to 
think that most of our readers would, if asked the 
question, reply that the harder and stronger rail would 
have the longest life; but as we have said the contrary is 
the truth, the average life of the thirty-two soft rails being 
19°8 years, while that of the hard rails is but 9°7 years— 
that is to say, that a soft rail lasts practically twice as long 
as a hard one. As to what constitutes the life of a rail we 
prefer to let Mr. Dudley speak for himself :—“ The data 
which have been obtained concerning the work done by 
this series of rails furnish likewise the means of getting at 
some interesting facts as to the life of rails. It is of course 
a difficult thing to say just exactly when a rail is so worn 
that it can fairly be called worn out, and yet we can 
perhaps make a few assumptions which, although not 
absolutely definite, may aid in throwing some light on this 
interesting question. If we take any standard 67 lb. rail, 
and suppose that the head is worn off on tangents or on 
the low sides of curves until it is from jin. to gin. lower 
than it was when rolled, the amount of metal worn will 
vary from about 61b. to 101b. per yard. On the other 
hand, if the rail has done service on the high sides of 
curves, the amount of metal worn off when the side of the 
head is worn up to the fish-plate will not be far from 
7b. per yard. But as I understand it, the present 
practice on the road is, when a rail has become worn 
on the high side of a curve up to the fish-plate, 
to remove it to the other side of the curve, and get two 
or three years’ more wear out of it in that position. For 
the very general conclusions that we are after, therefore, it 
will perhaps be sufficiently accurate to say that a rail may 
fairly be said to be worn out when it has lost 8 Ib. of metal 
per yard. This _aae of course does not pretend to 
actually represent the loss of metal by wear which may or 
ought to be obtained from every rail before it is worn out. 
In the case of the old standard section, it is probable that 
rails may fairly be said to be worn out when they have 
lost in the neighbourhood of 8b. per yard. In the case 
of the new standard section—section of 1875—a loss of 
from 101Ib. to 141b. per yard would leave the rail in as 
good condition as a loss of 8lb. per yard from the old 
standard section. In the data, a rail is assumed to be 
worn out when it has lost 8lb. per yard, and from the 
figures given it will be easy to obtain the life of rails for 
any other assumed less of metal.” It will, we think, be 
seen that we have in Mr. Dudley’s paper one of the 
most important statements that can be made with 
regard to steel rails. We do not suppose that his 
conclusions will be generally accep as final, yet 
we do not quite see how it is possible to escape 


from them. If they were based solely on the results 
of chemical analyses we confess we should regard 
them with grave doubt. If Mr. Dudley said that he had 
found rails with carbon ‘390 wear faster than rails with 
carbon ‘334 per cent., and so on, we should have had 
little hesitation in saying that his analyses were erroneous. 
It is not, perhaps, as generally known as it should be that 
analyses of irom and steel, especially for carbon, are with few 
exceptions untrustworthy. The fact will come out some 
day in a very prominent form. Lest, however, we should 
be sup to say something for which we have not suffi- 
cient foundation, we may state that certain samples cut 
from steel plates were recently sent for analysis to a 
number of chemists, who are sup to make the 
analyses of iron and steel a special study. Their reports 
came in due course, and no two of them agreed. Lest 
it should be assumed that the divergence was due to want 
of uniformity in the metal, a hole was drilled in one of 
the plates. The drillings were divided, and sent in sufficient 
quantity to each chemist, and when the new analyses came 
in their disparity was greater than ever, some of the 
analyses giving 50 per cent. more of an impurity than 
others, it is well known, indeed, that the quantitative 
analysis of steel for carbon is one of the most difficult inves- 
tigations known to the chemist. But Mr. Dudley’s conclu- 
sions do not rest on chemical analysis, for he gives the 
mechanical characteristics of the metals, and the only 
possible way to avoid his deductions is to assume that his 
sixty-four specimen rails are not representative. When, 
however, we bear in mind that they were selected 
from every conceivable rtion of the line, and 
that they were worked under all sorts of conditions, 
and that furthermore they support the deductions drawn 
from a similar investigation previously carried out 
on a smaller scale, we are compelled to admit that Mr. 
Dudley has made out a very good case indeed for the soft 
rail. Nor is it, we think, difficult to understand why a 
soft rail should last longer than a hard one. In the hard 
rail there cannot be much distribution of strain. If a 
perfectly cylindrical wheel rolled on a perfectly smooth 
and rigid rail, the line of contact would be ge pec | 
narrow. In practice the wheel and the rail both yield, 
and the surfaces in contact are extended in area. Some 
experiments which we carried out a good many years since 
went to show that with a 7ft. wheel loaded with 5 tons, on an 
iron rail, the area of contact is a little over one-fourth of an 
inch by an inch and a-half, or say half a square inch ; with 
steel rails, and especially with new steel rails high in the 
middle, the surfaces in contact will be still smaller. In the 
case of a soft rail the metal will tend to yield under the 
tread of the wheel, stretching out in all directions and 
augmenting the contact area; but with the hard steel this 
is not the case, and the minute surface of rail which has to 
carry the whole load is unable to sustain the strain, and 
is crushed and disintegrated, and so the whole top of the 
rail is by degrees reduced to steel dust, so to speak. On 
curves, or e pom a wheel slips, the small contact surface 
will always be liable to rend away from the metal beneath 
it. An illustration of what we mean may be seen 
on any of the curves on the Metropolitan or Metropolitan 
District Railways whenever the sun shines on the track, 
as it does, for instance, at such places as Westminster 
Bridge. The sleepers near the rails will be seen to be 
covered with glittering steel scales, dragged off the rails 
by the grinding of the wheels round the curves. In the 
case of oe softer and tougher rail this does not take place, 
at least, to anything like the same extent. Glass is much 
harder than putty; but glass can be ground to dust and 
putty cannot; and other things being equal, so long as 
deformation is prevented it would appear that the softer a 
rail the longer it will last—a statement which finds some 
confirmation in the fact that good iron rails have been 
known to last as much as thirty years under heavy traffic. 
The great merit of steel rails is, firstly, that they can be 
made for about half the price of a really good iron rail ; 
and secondly, that being homogeneous and free from 
cinder, they will not split or laminate like an iron rail; 
but the nearer a steel rail approaches in other respects to 
iron, the better. 

Mr. Dudley draws a very simple and direct conclusion 
from his investigations:—‘“ The question now arises,” he 
writes, “ how shall the results of this work be utilised ? 
I think it is entirely evident that the direction in which 
effort must tend in order that these results may be utilised 
is toward securing softer steel ; and just here, perhaps, is 
the proper place to notice what seems to me a very 
important point. This is our second investigation upon 
steel rails. The first investigation dealt gigs. with 
the question as to the relation between the chemical and 
physical properties of steel rails, and their power to resist 
crushing and fracture in track. The conclusion reached 
was that the softer rails are less liable to crush or break 
in service than the harder ones. Now, in this second 
investigation we find that the softer rails give the better 
wear. In other words, the softer steel makes rails which 
are not only less likely to crush or break in service, that is 
rails that insure greater safety in the track, but also the 
softer steel makes rails that give better wear ; and, unless 
the conclusions upon these two points can be overthrown 
by an equal amount of work, as carefully and conscienti- 
ously done, I do not see how the Pennsylvania Rai 
can, in the future, do otherwise than use every effort to 
secure softer steel in its rails.” 

To enable this to be done as far as lies in his power, Mr. 
Dudley has given certain instructions for the preparation 
of specifications. As regards the chemical constituents of 
the rail, he would insist that phosphorus should not be 
present in greater quantity than 0°10, or silicon 0°04 per 
cent. Carbon may be present in quantity between 0°25 
and 0°35 per cent., and manganese between 0°30 and 0°40 
per cent. Sulphur is totally excluded. He considers at 
considerable length the mechanical tests to which the 
metal is to be put, and rejects all in favour of a bending 
test, recommending that all steel rails for the Pennsyl- 
vania Railroad shall be tested by having a piece cut out of 
the webs of rails taken at haphazard from a lot ; this test 
piece to be 12in. long, lin. wide, $in. thick, It must 
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stand a maximum bending load of not over 3000 lb., and 
shall bend not less than 130 deg. without rupture. 


COMPRESSED AIR TRAMWAY LOCOMOTIVES. 

A company has been formed to supply locomotives for 
working tramways, as announced in our last impression ; 
and compressed air will at last have a chance of being 
fully and fairly tested as a motive power. A great many 
years have elapsed since Mr. Parsey first worked a loco- 
motive by compressed air on the earliest opened portion of 
the South-Eastern Railway ; and from that day to this the 
scheme has been continually revived in some shape or 
another as often as it apparently died out. Very consider- 
able sums of money have been expended on it, especially 
in the United States ; and although success has apparently 
been obtained for a time, in the end the compressed air 
locomotives have had to give place to steam or horse- 
power. The cause of failure is easily stated. We have 
stated it already in an article on “Compressed Air Loco- 
motives,” which appeared in our impression for June 18th, 
1880. In that article we have fully set forth, in 
somewhat popular language, the theory of the action of 
all such engines. Brietly stated, one cause of the failure of 
compressed air engines has lain in the enormous waste of 
— due to the heating and cooling of the air. Under 

ighly favourable circumstances as much as 50 per cent. 
of the whole power expended in compressing the air has 
been lost, and under such conditions as must obtain in 
general practice the loss would be far more than this ; but 
worse than this, np trouble has been caused by the forma- 
tion of ice in the cylinders and ports. We do not, we 
think, too far when we assert that compressed air 
cannot a“ made to succeed as a motor for tramway or any 
other locomotives unless means are provided for heating 
the air before or during expansion. To heat air is a very 
difficult operation when little time and less space are avail 
able for the operation. There is, however, reason to think 
that the problem has been solved very fairly by Mr. 
Mekarski, who heats the air before expansion by passing 
it through a vessel containing hot water. Two Mekarski 
engines have been at work for some months on the Wantage 
tramway,and seem tohave beensuccessful. One was brought 
to London and shown for three days last week at the 
London, Chatham, and Dover terminus, Victoria. Engines 
constructed on a similar system have been in use for some 
time on the tramways of Nantes, and the company to 
which we have alluded, has sent out Mr. F. J. Bramwell 
to examine them and report on their performance. Mr. 
Bramwell’s report we publish this week on another page. 
It contains very full information concerning the system on 
which the Nantes tramways are worked, and taken with 
the engraving which we also publish, leaves little to 
be said, save an explanation of one or two theoretical 
points which we propose to = here. 

From the calculations published by the company, and 
the accuracy of which we have no reason to question, the 
Wantage engine, the only one which we have seen, is sup- 
plied before starting with 200 cubic feet of air compressed 
to 450 Ib. on the square inch, which can be wala down 
toa pressure of 54 Ib. Assuming the resistance to be 25 Ib. 
per ton, the weight of each engine 7} tons, and of each car, 
including ngers, 6 tons, we have a total of 134 tons, 
which can be worked for 341b. of air expended per mile. 
The weight of 200 cubic feet of air at 465 Ib. absolute on 
the square inch is 461]b. nearly, and dividing this by 34 we 
have 13°5 miles as the distance which the car could run if 
the pressure could be run down to zero. Wesee no reason, 
therefore, to doubt that the car can run over ten miles 
with once charging, as claimed for it by the company. The 
air in being compressed to 465 lb. on the square inch has, 
however, lost a very large quantity of heat. This heat 
will nearly, but not quite, be equivalent to the whole of 
the work expended in compressing the air to the given pres- 
sure, and delivering it into the reservoir at that pressure, 
and that work will amount in round numbers to 127,000 foot- 
pounds per lb. of air. This is assuming that the work is 
done isothermally, which is not strictly true, as will be seen 
from Mr. Bramwell’s report. However, the total heat 
carried away by the cooling water, &c., cannot be less than 
164 thermal units per pound of air. The air is delivered 
to the engine at a pressure of about 90 Ib. on the square 
inch, and is expanded down to, let us say, 15 Ib. above the 
atmosphere, or 15 times in all ; during the expansion each 
pound of air will give out, whether it is utilised or not, in 
round numbers, 108,000 foot-pounds, representing about 
140 units. As we have explained, Mr. Mekarski restores the 
heat lost during compression by means of hot water, and it is 
very easy to see that the proportion of heated water required 
is not Steam is blown into the water in the reser- 
voir until it reaches a temperature of 320 deg. Fah., the 
_—— in the vessel being then 72 lb. on the square inch. 

compressed air bubbles up through the water and, 
according to a statement published by the company, 
carries the steam off with it in the proportion of one pound 
of steam to five pounds of air. The total heat in one 
pound of steam of 87 Ib. absolute pressure, measured from 
zero, Fah.,is 1210. The air is not allowed to fall below 
212 deg. on entering the cylinder, and the steam being 
condensed by the cooling of the air in which it is sus- 
pended during expansion, can part with 1210—212=998 ; 
or in other words, it can give up to each pound of air in 
round numbers 200 deg., or much more than enough to 
supply all that was lost during compression. The quan- 
tity of water to be carried by the Mekarski car under 
such conditions is easily calculated. The weight of 
air to be heated, as we have seen, is 461 Ib. That 
of the steam required is one-fifth of this, or say, 
allowing a —— for loss by leakage, 100 lb. The 
temperature of the water to begin with is 320 deg. Fah., 
and each pound can in falling to 212 deg. give up 108 units. 
But each pound of steam will represent 998 units, so that 
9°1 lb. of water will represent 1 Ib. of steam; and each 
unit in the steam representing about 4 units in the air, 
the weight of water to be carried is 220 Ib. But the state 
ment that steam is used is erroneous. As a constant pres- 
sure of at least 90]b. is maintained in the receiver, no steam 
can be produced at the stated temperatures, The receiver 


holds but 200 Ib. of water, which can give up 320 — 212 deg., 
or 108 units per Ib., or in all 200 x 108 = 21,600 units, 
and each unit will suffice to raise about 4 lb. of air through 
ldeg. There is heat enough in the water to raise 21,600 x 
4 =86,400 lb. of air 1 deg., or 461 Ib. over 187 deg. In 
practice then it is evident that the water can give up 
enough heat to raise the air through 150 deg. at least, an 
its initial temperature being 60 deg., we have 210 deg. 
as the temperature delivered to the cylinder. Moist 
air may be expanded four times down to the atmo- 
spheric pressure without falling below 32 deg., if its initial 
temperature be 120 deg. The air in the Mekarski engine 
has an initial pressure of 105 lb. absolute, and being 
expanded with the ordinary slide and link motion, its pres- 
sure cannot fall much below 25 lb. on the square inch, if 
so low, in the cylinder ; and so long as its initial tempera- 
ture is even 160 lb., there is, of course, no danger of the ports 
becoming blocked with ice. 

We have not attempted to go into any minute calculation 
of temperature and pressure. Indeed, we have not the 
data necessary to make the calculation. We have, how- 
ever, given figures which are counter exact, and 

uite sufficient to show that nothing more seems to be 
aeieaed for the Mekarski engine than it can perform. 
At the same time we feel confident that any 
attempt to put such an engine as that shown on the 
tramways of the metropolis must end in disappointment 
and loss. The design of the engine is open to all the 
objections we have — over and over again against 
tramway engines. We have foretold disaster continuously, 
and we have invariably been correct, and the Mekarski 
engine will prove no exception to the rule, unless those 
who are in authority take warning in time. The whole 
of the gear is worked as close to the road as it can well be ; 
the cylinders being horizontal, with external link motion. 
It is true that great care has been taken to box the gear 
up ; but the mud in winter and the dust in summer will 
get in and cut brasses to pieces, and render the cost of 
repairs enormous. The crank brasses, &c., are all of the 
ordi type, no attempt being made to render the bearings 
dirt-tight, which might easily have been done. Further- 
more, the engine weighs 74 tons ready for work, and none 
of the metropolitan tramways could stand such a load on 
four wheels for a month. There is no analogy at all 
between the Wan road and the track laid ey Parton 
which, with a very few exceptions on particular routes, is 
quite unfit to carry anything heavier than an ordinary 
tram car. In many of our “ys towns the chances of 
success are much ter, for the roads oe wt o! 

and strong. e system appears to right, an 
design of the engine has not pe be do with the system, 
and must be modified, about which there need be no 
difficulty which cannot be overcome. 


THE INTERNATIONAL ELECTRICAL EXHIBITION. 

An important meeting of the Technical Committee of the 
International Exhibition of Electricity took place on the 28th 
ult., when M. Georges Berger gave further information relating 
to the coming exhibition in the Palais des Champs Elysées and 
its annexes. He gave particulars of the motive power which 
will be provided for all exhibitors who require it. All the sys- 
tems of lighting will be employed at the same time, and for thi 
and other purposes 800-horse power will be supplied and over 
50 kilometres, or about 30 miles, of conducting wires. The com- 
mittee at the same time settled the classification in the catalogue 
of the objects exhibited. These will be divided into six groups 
and sixteen classes. The groups will be thus entitled: (1) Pro- 
ductions de l’Electricité ; (2) Transmission de ]'Electricité ; (3) 
Electrometric ; (4) Applications de ]’Electricité ; (5) Mecanique 
general—in its applications to the electrical industries ; (6) 
Bibliographie et Historie. The offices of the Commissariat- 
Général are in the Palais des Champs-Elysées—division No. 4. The 
offices are open from 10 a.m. to 5 p.m., where M. Georges Berger 
may be addressed. The Commissariat-General receives on Mon- 
days, Wednesdays and Fridays from 3 p.m. to 5 p.m. All inte- 
rested in the advancement of electrical science and electric 
engineering in its practical details must feel great satisfaction in 
the nature of the answer of the Secretary of the Treasury, Lord 
F. Cavendish, to the question put by Sir Henry Tyler, on Tues- 
day night in‘the House of Commons. Apparently South Ken- 
sington has this time been baulked of its prey, and a scientific 
exhibition is consequently not to be marred by the conspicuous 
inability which marked the conduct of the Loan Exhibition, for 
instance, and the subsequent inability of those concerned to 
explain the expenditure incurred. It is now generally well known 
that the chief Governments of Europe have signified their 
intentions concerning the exhibition, and have named their repre- 
sentatives. An attempt to get the control of the British depart- 
ments seems to have been made by those of South Kensington, 
and the idea that to South Kensington it was likely to go caused 
general dissatisfaction, especially as while other countries possessed 
full information concerning the instructions as far as yet issued by 
the Commission, the English electricians were without any. 
The question therefore asked by Sir Henry Tyler was whether 
any, and if so, what, arrangements had been made to afford 
facilities and to meet the requirements of British exhibitors at the 
forthcoming international exhibition of electrical apparatus at 
Paris. In reply he was informed that “it is not intended to 
appoint a commission for the purposes named. The Govern- 
ment,” Lord Cavendish said, “has never yet undertaken the task 
of affording facilities to British exhibitors at foreign exhibitions of 
a special character. Past experience in connection with inter- 
national exhibitions of a general character has shown that there 
is no kind of expenditure more difficult to keep within bounds. 
The expenditure so incurred has varied between the limits of 
£28,000 spent in connection with the exhibition at Vienna, and 
£115,000 spent on that of Paris in 1867. Although the expendi- 
ture upon exhibitions of a special character would, doubtless, be of 
a very muchsmaller amount, it would be equally difficult to control, 
andifthe precedent were onceto beset it would be impossible for the 
Government to refuse equal facilities in the case of the numerous 
exhibitions of a similar character that will doubtless be held 
hereafter. In coming to the conclusion that they have done, the 
Government in no to importance of 

posed exhibition. Upon the contrary, they recognise ite grea 
ain and the Postmaster-General io been authorised to 
accept the invitation which has been addressed to him to exhibit 
specimens of telegraph appliances, both past and present. 
Delegates will also be sent from the Post-office to take part in the 
Congress of Electricians, which will be held at the same time 


as the exhibition.” He further added, “there is nothing to 
prevent the formation of a committee to, afford facilities to 
British exhibitors, as was done on the occasion of the Brussels 
exhibition, and on some others when the Government took no 
direct part,” and he hoped that such a committee may be formed. 
It is clear that the school department has no mission in this 
exhibition, and it is further clear that those who represent the 
electricians and electrical engineers of this country should at 
once take the matter up, and by calling a special meeting ascer- 
tain the views of those concerned. The Society of Telegraph 
Engineers and Electricians should plainly, through its council, 
be the prime movers in securing an efficient scheme of represen- 
tation of the British exhibitors, this society acting with others with 
which it may be advisable toconcur. Thissociety, or these societies 
should form a committee, as proposed by Lord Cavendish, and 
intending exhibitors would then be properly represented, and 
would be able to obtain in London information and facilities for 
which they must now write or go to Paris. 


PERSUASION BY GUNPOWDER. 


BROADHEAD, of notorious memory, believed in the elevation of 
the working classes by gunpowder. When his favourite plans 
for the “improvement ” of the saw grinders were interfered with 
by what he considered the obstinacy of a minority, he took care 
to convince the minority that their obstinacy was unpardonable. 
He began gently by “rattening” them—that is to say, he had 
their bands removed and grinding stones smashed, so that they 
could not work. If this did not answer, he had them slightly 

imed by bludg or frightened by fire-arms. If they were 
still “ stupid,” to use the accepted term of the locality, he had 
them blown up. With his decline and fall—mainly brought 
about by the spirit and courage of Mr. Leng, of the Shefheld 
Telegraph—elevation by gunpowder ceased to be so fashionable 
among trade unionists. It is now, we regret to notice, being 
revived at Hackenthorpe, a village five miles from Sheffield. 
There Messrs. Thomas Staniforth and Co, have for many years 
carried on an extensive business as manufacturers of sickles, 
reaping-hooks, secythes, and similar agricultural implements. 
They work under a trade mark granted as far back as 1743, and 
at present employ over 100 men. Some time ago they were 
successful in initiating a reduction of wages in the sickle trade, 
and were then threatened by letter signed “Grinder Joe, of 
Sheffield” —that they had better insure their lives, and send their 
wives and family to the sea-side, as they would be shot some 
night coming over the Moor. Some of their non-union work- 
men had also cans of gunpowder exploded in their houses. The 
last outrage is the worst of all. A gallon bottle of powder was 
placed in a boiler, a fuse attached, and the train fired from a 
neighbouring field. The intention was to blow up the entire 
factory ; but the miscreants neglected to make the door of the 
boiler fast, and the explosion, beyond doing a good deal of 
damage to the boiler and brickwork, had few other consequences, 
The cause of this diabolical affair is said to be the introduction of 
a bending machine to dispense with manual labour. Though it 
put no extra work on the men, they claimed 4d. per dozen 
extra. The demand was refused on the Friday, and on the 
Sunday the effort was made to blow up the whole establish- 
ment. It is believed that the outrage was planned and carried 
out by some central association, and that it was not the work of 
the Hackenthorpe men, though it is believed the refusal of 
their demand was the cause of the crime. 


CURIOSITIES OF AMERICAN PATENTS, 


Ir can hardly fail to strike those who are familiar with the pages 
of the official gazette of the United States Patent-office, that by 
far the larger portion of the inventions patented are worthless. 
They are, as a whole, of a much lower quality than the patents 
of either France or England. Some of them, however, if they 
have no other merit, possess that of being not a little amusing. 
For example, Mr. John Hare, of Baltimore, patented on the 26th 
July, 1880, an invention the claim for which is thus stated, “A 
cake of soap having a string or other suspensory attachment 
moulded or pressed into the soap for the purpose set forth.” 
The idea involved is that the soap should be hung up on a nail 
overthe washstand ; the invention has the merit of originality at all 
events. It used to be said of George IV., that to secure a good 
fit he had a coat put on ; then the tailor went all over it, and 
cut away wrinkles with a pair of scissors ; the gashes were then 
sown up, and the coat thus treated was used asa pattern. Whether 
Mr. R. F. Halleck, of New York, has heard this anecdote or 
not we cannot say. It is evident that the official examiners 
did not, for they have granted a patent for the same idea to 
him. Mr. Halleck claims “the method herein described of 
making and fitting garments, consisting in making a loose frock 
to fit the neck and shoulders, then securing a body fit by folding 
in and sewing the superfluous parts, then cutting the body of 
the garment by the pattern so fitted and combining the latter 
finally with the outside portion as a lining.” It does not appear 
that George 1V. made any use as a lining of the pattern coat, 
and there is so far a point of novelty in Mr. Halleck’s invention. 
We cannot call to mind anything in recent English inventions like 
this, save an application for a patent, which was refused, for 
keeping trousers clean by sticking spikes into boot heels on which 
the lower edges of the trousers might rest, and so be kept up 
out of the mud. Another American gentleman, Mr. Hen 
Leisler, patented on the 7th of August, 1879, the use of a half 
waistcoat as a “garment sample,” while yet another American 
inventor has patented a neck scarf which can be converted into 
a travelling cap at pleasure. We could very easily extend this 
list of protected puerilities, for cheap patents are a direct 
encouragement to the patenting of such stuff. 


LITERATURE. 


Steam Boilers : Their Design, Construction, and Management. By 
Wituiam H. SHook, Engineer-in-Chief, U.S.N. New York, 
Van Nostrand. London: Sampson Low, Marston, Searle, and 
Rivington. 1880. 

Mr. Sxock is chief of the Bureau of Steam Engineering 

of the United States eae and thus holds the position 

once held by Mr. Isherwood. It oped to be considered 
in some sense right and proper that the gentlemen who 
successively hold this important ition should write 

books, and furthermore that these books should be . 

all the resources of their department being available to 

help them. Thus Mr, Isherwood, in his “ Experimental 

Researches in Steam Engineering,” gave us two lar, 

volumes, containing much which was ridiculed at the time, 

but the truth and accuracy of which is now beginning to be 
ised. Indeed, he was one of the first, if not the 
first, to publicly expose the fallacy involved in ons 

steam as though it were a permanent gas. Mr. J. W. 

King, in his turn, gave the world a book which astounded 
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it, and rendered his name famous—to wit his “Report on 
European Ships of War,” containing information which it 
was held previously that no one could obtain for publica- 
tion; and now Mr. Shock has written the most important 
treatise on boiler engineering with which we are 
acquainted, It is majestic in its dimensions, paing 8 great 
quarto, containing 473 pages, and illustrated by thirty-six 
large plates and 148 woodcuts; and here, before going 
further, we may say that ali the illustrations are of the 
highest quality, while the paper, printing, and binding are 
worthy of the engravings. The plates are working draw- 
ings, which only require to be enlarged to be fit to send 
into the shops ; me in the matter of constructive details 
they show much that will be found novel and useful by 
English ee A curious ——« of what may be 
called misplaced ingenuity is — y Plate 18, showing 
the details of the bracing of the huge rectangular low- 

ressure boilers of the U.S. ship Plymouth. Each boiler 
is 17ft. 6in. wide, 10ft. 3in. long, and 9ft. high. and con- 
tains five furnaces, 6ft. 6in. long, and 3ft. wide. It is 
proper to say that this book ought to be called a treatise 
on marine boilers ; for it deals with no others. 

The scheme of Mr. Shock’s book is very simple. He 
begins with the materials formerly used in the construction 
of Lotion, and goes on to explain the influence on form and 
dimensions which the ienendiaatien of large plates of iron 
and steel has exercised. He next treats of combustion, and 
in doing so he follows Rankine very closely. Next he 
explains the transmission of heat and the laws of evapo- 
ration. In his next chapter he returns again to materials, 
and in a succeeding chapter he explains the mode of testing 
them to be adopted. Then we have chapters on the 
strength of boilers, designs, a and specifications, 
laying off, flanging and rivetting. Next comes a chapter 
on boilers, shells, furnaces, and back connections. To stays 
and braces a chapter is devoted, while another treats of 
flues and tubes, Chimneys, uptakes, fan blowers, &c., are 
then dealt with, while the remaining chapters treat of 
steam room and superheaters; the setting and erection of 
boilers; boiler mountings and attachments; tests, inspec- 
tions, and trials of boilers; the management of boilers; 
the causes and prevention of the deterioration of boilers ; 
and the nineteenth and last chapter is devoted to the con- 
sideration of boiler explosions. 

It would be quite impossible within reasonable limits 
to give our readers minute information concerning the way 
in which Mr. Shock has done his work. We can do little 
more than deal in generalities. In some places we find, 
and find with regret, that our author has followed very 
closely in the footsteps of Rankine; and this is peculiarly 
true of the chapter on combustion and the transmission 
of heat, and evaporation. Rankine was a giant in 
dealing with theoretical investigations of kinds, 
but his practical acquaintance with combustion in boilers 
was very small; and he never wrote a line, so far as we are 
aware, which would enable a furnace to be proportioned so 
as to give the best results, al/ things considered, in a marine 
boiler. The rules given for finding chimney draught are 
reduced to formule which are terrible to look at, and 
quite useless for all practical purposes. They are no 
improvement on Rankine’s, and it seems to us that they 
have been simply worked in to give an air of erudition to 
the work, which it certainly does not need. In dealing 
with the transmission of heat, we are glad to find our 
author departing a little from the old lines, and giving par- 
ticulars of certain experiments made by Isherwood, which 
gave very different results from those obtained by other 
experimenters. We perceive with regret that Mr. Shock 
reproduces the PMc ena statement that vertical are not 
as efficient steam generators as horizontal surfaces. He 
cites as his authority an experiment made by Mr. Arm- 
strong, and described by Tredgold, which experiment has 
really little or nothing to do with the matter. As simple an 
experiment would have sufficed to convince our author that 
vertical surface, if properly treated, is just as good as any 
other. That in ordinary steam boilers it is not as good as 
horizontal surface is due principally to the fact that the 
heated products of combustion move in horizontal or vertical 
planes parallel with the plates. If the heated currents 
impinged on the plates at, or nearly at, right angles, the 
case would be different. Thus, for example, the tube 
plate of a locomotive is the most efficient heating surface 
about it. 

We turned to the section on materials with some interest, 
in the hope that our author would throw some light on 
the use of steel for boilers; but the engineers of the 
United States Navy know nothing about it, save what 
they have learned from our own practice, and Mr. Shock 
has to content himself with quoting from the report of 
the Engineer Surveyors of Lloyd’s Repository, published 
in 1878. This is not quite as it should Se 

In dealing with the strength of boilers much weight is 
attached, and very properly, to experiments made in 1874 
at Washington on the strength of flues, The particulars 
of these experiments have not, we think, been before made 
public in this country. The experimental boiler, con- 
sisted of a shell 63in. diameter, made of iron gin. thick, 
a cylindrical flue 774in. long and 54in. diameter inside was 
rivetted into the shell ; it was of }in. iron in two rings 
connected by an interior butt strap 7fin. wide and }in. 


thick. Each ring was made of two plates united by butt 
straps inside. The ———— length of the flue was 
7l}in. By Fairbairn’s rule the flue should have with- 


stood a of 118°42 Ib. It collapsed at 105lb. A 
second flue was then made, the rings of plates being con- 
nected by eg This gave way with 130 Ib., while 
by Fairbairn’s formula it should have withstood 240 Ib. 

As to the management of boilers, Mr. Shock has nothi 
new to say. The rules he gives are almost all deriv 
from English practice. 

To sum up, the book may be regarded as a species of 
encyclopeedia of boiler engineering ; but it cannot be said 

any novel features. It contains, perkaps, all 
that can be put into a treatise on marine boilers, and the 
matter it contains is very well arranged, and the volume is 
provided with a copious index. It is to all intents and 
purposes the most complete treatise on the marine boiler 


ever written; and it cannot fail to prove extremely useful 
as a work of reference. There is little in it to call for 
adverse criticism. It is only to be regretted that its 
author has displayed little or no originality in dealing 
with his subject. It brings our knowledge of it down to 
the latest date, and the questions which may be asked, and 
the answers to which cannot be found between its covers, 
must be few and far between. But we must add, that 
concerning many problems which now distract the minds 
of marine engineers, it supplies no information whatever. 
For example, concerning the mysterious failure of steel 
boilers it is silent, on corrosion it throws no new light, 
and on the coming down of furnace crowns while there is 
plenty of water in the boiler, our author is quite silent. 
As to the merits of the engravings, type, and paper, we 
have already spoken, They leave nothing to be desired, 
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WOOD-CENTRE WHEELS AND CONTINUOUS 
BRAKES. 


A GREAT many years’ experience has shown that there are 
many very valuable features in the wood-centre wheel known as 
the Mansell wheel. An accident, however, which might have 
been attended with very serious results took place on the 
London, Brighton, and South Coast Railway on the 24th Sep- 
tember last which shows that the application of continuous 
brakes, especially when engines are not fitted with correspond- 
ingly powerful brakes, may be attended in many cases with the 
necessity for alteration, if not renewal, of all the wood centre 
wheels as at present employed. It has long been known thai the 
Mansell wheel would not stand the work of a brake van, and 
wheels with iron bodies have accordingly been employed on those 
vehicl The ity for strengthening the wood-bodied wheel 
becomes, however, more apparent every day as the use of con- 
tinuous brakes extends. ; 

“From Colonel Yolland’s report on the accident, it appears that 
the 4.40 p.m. up passenger train from Portsmouth to Victoria, 
on the 24th September last, consisted of an engine and tender, 
seven carriages, and two brake-vans, one at each end of the train, 
with a guard riding in each van. The carriages in this train 
were fitted up with the Westinghouse brake, but the engine was 
not so fitted, and there was no brake on the engine, and only an 
ordinary hand-brake on the tender and in each of the brake 
vans. The train of carriages was also fitted with the electric 
means of communication between passengers and the servants of 
the company, from van to van, and there was also a cord com- 
munication between the front van and a bell on the engine. The 
train travelled all right up to Barnham Junction, 23} miles from 
Portsmouth Harbour ; but as it was approaching Ford Junction 
station, travelling at the rate of from thirty to thirty-five miles 
an hour, the guard riding in the rear van observed ballast thrown 
out from the 4ft. space into the 6ft. space, and he states that he 
immediately jumped up off his seat,and gave his mate—riding in 
the front van—two rings of the electric bell for him to 
stop the train immediately, and he put on his hand-brake, 
Po the wheels of his van skidded as soon as he got 
his brake on. The electric signal was heard in the front 
van by the guard as a short single ring, and he transmitted 
the signal to the engine, and it was heard by the fireman. The 
front guard put on his brake, the fireman put on the tender- 
brake, and the driver reversed his engine, and on looking back 
saw that the train had separated into two parts,and two carriages 
and the brake van behind them stopped alongside of Ford 
Junction station, with the front wheels of the leading vehicle, a 
third class carriage, No. 646, off the rails, and running in the 4ft. 
space. On examination it was ascertained that the woodwork of 
the leading-off wheel of the third class four-wheeled iage—a 
Mansell wooden wheel—had broken away entirely from the boss 
of the wheel, and the leading pair of wheels had dropped off the 
rails, and had been running for a considerable distance in the 4ft. 
space. The wheel was fitted with the Westinghouse brake ; but 
as this brake was not used on this occasion, the strain on the 
wheels produced by the application of the brakes could have had 
nothing to do with the actual breaking up of this wheel. 

“The accident affords an instance of the advantage of having, 
and being enabled to use, a connection between the servants of 
the company with a passenger train.” 

This wheel was made in the year 1874, by the Leeds Wheel and 
Axle Company, according to the designs then sanctioned by the 
inventor, Mr. Mansell. The mileage which it had run up to the 
time of the accident is not known. The central portion connect- 
ing the tire of the wheel with the boss of the wheel is entirely 
of teak wood, about 34in. in thickness, the tire being fastened 
to the wood by two circular plates or rings of wrought iron 3in. 
wide by yin. thick, one on each side, by sixteen wrought iron 
bolts fim in diameter, with nuts; and the central part of the 
woodwork is secured to a circular cast iron plate, about 20in. in 
diameter, and 1{in. thick, forming part of the inside of the boss 
of the wheel, by means of eight wrought iron bolts jin. in dia- 
meter, passing through this cast iron plate, through the wood, 
and through a circular plate or ring of wrought iron, 5}in. in 
width, and jin. thick, on the opposite or outside of the boss of 
the wheel, the bolts being fastened by nuts on the inner side. 
This teak wood had broken away, or been ripped away, through- 
out the whole circumference from the boss of the wheel, and was 
left never less than lin., and in some parts nearly 3in., from the 
boss of the wheel, as illustrated in our impression for the 12th 
December, 1879. The wood was perfectly sound and hard. 

The accident is one amongst many, showing the necessity for 


some improvement in the construction of these wheels when they 
are likely to have continuous brakes fitted on ‘them. Mr. 
Stroudley, locomotive superintendent of the London, Brighton, 
and South Coast Railway Company, has introduced what he con- 
siders will be a great improvement on the present mode of con- 
structing these wheels, by causing the eight connecting bolts to 
pass through circular cast iron tubes forming part of the cast 
iron plate of the boss of the wheel, thus making the bearing sur- 
face so much larger as to render it unlikely that these tubes will 
cut away the teak wood and destroy the wood centre, which the . 
bolts have apparently done in both these cases. 

The improvement made by Mr. Cleminson, who has produced 
a composite wheel, as illustrated in THE ENGINEER for 12th 
December, 1879, by which the boss of the wheels is directly con- 
nected with the wrought iron circular plates or rings, used for 
fastening the tires to the Mansell wooden wheels, and also for 
preventing the tires from slipping round the wooden centres, by 
the action of the brakes when applied, seems, however, to be the 
most satisfactory method of overcoming the evident weakness of 
the wheels when brakes are used. Colonel Yolland remarks that 
the subject is a very important one as regards the safe travelling 
of the public. It will, he-says, be satisfactory to find that no 
failures do take place in wheels constructed on Mr. Stroudley’s 
design, but he thinks it possible that it may be found absolutely 
necessary to connect the boss firmly with the outer circumference 
of the wheel in the manner proposed by Mr. Cleminson, or in 
some similar method. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Vick-CHANCELLOR Bacon.) 
February 9th to 11th, 14th to 18th. 
NICKEL PLATING COMPANY, LIMITED v. FARQUHARSON. 

IN our last impression we gave a report of this case down to the 
close of the evidence for the plaintiff company. We now give the 
conclusion. 

Mr. Aston, Q.C., and Mr. Seward Brice were counsel for the 
plaintiffs; and Sir Henry Jackson, Q.C., and Mr. Macrory for the 
defendants. 

For the defendants Mr. Elmore was called and stated that he 
manufactured the double salt of nickel from ordinary commercial 
materials. _He dissolved common commercial nickel in sulphuric 
- nitric and hydrochloric acid as the case might be. e ——- 
of salt, sulphate for instance, were then collected and mixed with 
an equal quantity of ordinary sulphate of ammonia. 
took no steps to purify the latter salt before using it. 
The mixed salts were then dissolved in hot water, and 
upon cooli the double sulphate crystallised out, and that 
was the salt he sold. Sometimes they were re-crystalli 
to remove acid. Other impurities were always left in 
the mother liquid. He had not supplied any double chloride salt to 
the defendants. It was not much He supplied the defen- 
dants with anodes which he got from Sir Josiah Mason. He did 
not make them himself. He had had some analysed, and they 
showed 98 to 99 per cent. of pure nickel. He admitted in cross- 
examination that it was desirable to have the salt as pure as it 
could be got, and that the introduction of impurities into the bath 
should be ed against. Mr. Robert Wilkinson, of the firm of 

radbury, Evans, and Wilkinson, proved an engraved printing- 
plate coated with nickel which he said had been done in 1857 or 
1858, by means of a solution of double chloride of nickel and 
ammonia. His firm had nickel-faced printing surfaces for Messrs. 
Bradbury and Evans in 1868, and for the South Kensington 
Museum in 1862. The process was not kept a secret. Mr. C. E. 
Rider, of Messrs. Elkington and Co., stated that it was in 1858 
that the firm first did nickel-plating, but it had not been practised 
as a trade until recently. In 1866, 1867, and 1868, the witness had 
coated many articles with nickel, using the double sulphate solu- 
tion. He used pure nickel anodes and a Wylde machine. Mr. 
Stephen Parker, of Birmingham, deposed that in 1853 he had made 
nickel anodes. Mr. M. J. Smith stated that the firm of Josiah 
Mason and Co. had supplied Mr. Elmore with anodes. They were 
made of ordinary commercial nickel. 

Mr. Timothy Morris, formerly a member of the firm of Sur- 
shaise, Johnson, and Morris, of Birmingham, Electro-depositors, 
said that his firm successfully practised nickel plating as an art as 
far back as 1853. They used a galvanic en and solutions of 
double sulphate, double chloride, but generally double cyanide of 
nickel and potassium. In preparing the double sulphate they used 
Brande’s formula, which they found sufficient, care being re An to 
get pure materials. Between 1853 and 1857 they did such work to 
the extent of some hundreds per annum. In cross-examination he 
stated that at this interval of time he could not remember the 
names of customers for such articles except Sir Josiah Mason and 
Mr. Charles Hall. During the cross-examination of this witness a 
specification was referred to having on its cover a title purporting 
to be Morris and Jackson’s patent for depositing metals, but inside - 
the cover the document was a copy of the specification of Ware 
and Payne’s improvements in the manufacture of glue, an instance 
of peas which Sir Henry Jackson observed ought to be 
brought to the notice of the Master of the Rolls. 

Mr. A. H. Allen, of Sheffield, who proved having read a paper 
at the Society of Arts, which r is published in Vol. 26 of the 
Society’s ‘‘ Transactions,” sai 3 had made the double sulphate 
of nickel according to Adams’s method before 1869. The same 
result would be obtained in a somewhat different way by Brande’s 


process. 

Mr. Charles Tookey proved analyses he had made of the piece 
of a nickel anode previously referred to. 

Mr. W. Parkes, of Birmingham, stated that he had plated with 
nickel as far back as 1842. He —— his solution with sulphate 
of ammonia and a nickel plate, and a piece of carbon, by means 
of a strong electric current. He plated large numbers of lasso 
rings for Mr. Chas. Shaw, of Birmingham. In cross-examination 
he said he could not produce any of the articles coated by him or 
books showing that he sold them. 

Mr. John Spiller, late of the War De ent, had seen the 
plating operation at Messrs. Bradbury and Wilkinson’s in 1862. 

The defendant, Capt. Farquharson, said he first became 

uainted with nickel plating in Brussels. He confirmed what 
had been previously stated as the practice of his firm in purchasing 
from Mr. Elmore. They used a Weston dynamo machine. They 
did not use the chloride or cyanide solution. They added another 
material to the bath of sulphate solution, but he preferred not to 
say what it was except to the Court. It was not anything 
‘*directed” by Adams’s specification to be used. In cross-examina- 
tion he admitted that it was ‘‘ mentioned” in the specification. 
Under the advice of 1 he declined to say where it was 
mentioned or what it was. The witness was strongly pressed, and 
the question whether he was or was not obliged to answer was 
argued. The Vice-Chancellor held that he could not exonerate him 
from answering the question so put in cross-examination. Sir 
Henry Jackson desired that it should be communicated to the 
judge, who would then open Professor Dewar’s report and compare 
the two. Mr. Aston offered to submit to this course, and to leave, 
it to the judge to decide whether the ingredient was such as with- 
out the use of the solution it would be an infringement. If 
so it would be equally an infringement with it. But if it 


were not an infringement without the solution, and was an 
infringement with it, he should desire to be told what the ingredient 
was. The Vice-Chancellor expressed an opinion deprecating the 
kind of order made by the Master of the Rolls, and observed that 
he could not act on evidence that was not submitted to the parties 
at some time or another. Ultimately he opened the report, and 
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having read it to himself said that there was no trade secret, and 
handed the report to counsel for their inspection, observing, 
Parturient montes nascitur ridiculus mus. It was then suggested 
that Professor Dewar might be called, but his lordship held that 
Professor Dewar was an officer of the Court and he should not 
allow him to be called. 

The Vick-CHANCELLOR, in giving judgment, observed that there 
were two issues for determination—the first as to the validity of 
the plaintiffs’ patent, the second as to the infringement by the 
defendants. Now as to the first issue, the evidence was clear that 
prior to 1869 nickel plating was well known, and it seemed to him 
to be clear it was a most useless knowledge, for to no useful pur- 
= had it been applied. Witnesses had stated that articles had 

n plated prior to that date, but no one of such articles had 
been produced. It was equally clear that since that date a most 
valuable trade had been established. Numerous books had been 
referred to, but no one of such books had been shown to give infor- 
mation which could be made useful for a commercial purpose. 
Brande’s statement was that upon which the most reliance was 
placed, but that did not state how the method of preparing the 
salt could be made use of. He said you might make a solution 
which he described, and then you might practice electroplating if 
you could. Now in his specification the inventor had stated in 
detail the kind of improvements which he had made. He said they 
were, first, the method of making certain solutions ; secondly, to 
the method of preparing nickel anodes ; thirdly, to the character 
of the deposits obtained. He particularly pointed out the necessity 
of purity, and he had been entirely corroborated by the witnesses. 
The same observation applied to the anodes. In his lordship’s 
opinion all that had been said against the validity of the patent 

been said without effect. He took it to be clearly a patent for 
a@ new manufacture, proved to be a new manufacture, proved to 
have come upon the mercantile world in Birmingham and Sheffield 
by surprise when the patent was taken out, and to have been suc- 
cessfully practised from that time to this. With reference to the 
plate produced by Mr. Wilkinson, that was coated merely with a 
film. It was possibly well known that such a film could depo- 
sited, but what the patentee taught the world was to make a 
reguline deposit. Next, had there been any infringement? He 
thought it was not in fact disputed. It was impossible to distin- 
guish the articles made by the parties, and he said, therefore, they 
were made by the same process. What was said against that? 
Not a workman of the defendants had been produced, and no 
information was given as to their process. Mr. Elmore, who knew 
everything, said nothing about a secret process. The defendants 
simply stood on the defensive and said “ prove it if you can.” In 
his lordship’s opinion the plaintiffs had proved their charge of 
infringement. Upon the subject of the trade secret he looked with 
dissatisfaction. But for that allegation of a trade secret the 
plaintiff would have had their legal right, namely, full discovery 
of the defendants’ process. When the report of the referee is 
opened what does it turn outto be? The processes are the same, 
except that the defendants add some common salt to the solution, 
which admixture the referee says makes no difference to the prac- 
tice of the invention. He held that the plaintiffs had established 
their case, and were entitled to the relief claimed with costs. 
The expenses of Professor Dewar must form part of the costs of 
the action. 

A discussion as to costs followed the judgment. It was stated 
that a certificate had been made in a former action that the validity 
of the patent had come into question, and that, therefore, the 
plaintiffs in this action were entitled to costs as between solicitor 
and client. On the other hand it was alleged that such certificate 
had been granted without full consideration, because the former 
action had not been tried out but compromised. The Vice- 
Chancellor, however, declined to make any special order. 

The operation of the injunction was also stayed upon the appli- 
cation of the defendants, the plaintiffs not opposing, for ten days 
to enable the defendants, if they should be so advised, to give 
notice of appeal, the Vice-Chancellor observing that he did not 
like to stop a going trade. 

Solicitors for the plaintiffs, Mr. W. Foster; solicitors for the 
defendants, Messrs. Chapman, Turner, and Prichard. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE EFFICIENCY OF A TANDEM ENGINE. 


Srr,—I have reail the article bearing the above written title in 
our issue of 25th February, and the ents contained therein 
yy which you prove that “the total consumption of steam” 
accounted for by the indicator, must have been either in excess of 
that stated by me, or within a small fraction of the consumption, 
no margin worth naming being left for condensation or leakage. 
I have also noted the conclusion you have arrived at, namely, that 
my figures require revision and that my measurement of the feed 
to the boilers was incorrect. As the bases of your argument you 
have taken the sample diagrams of the 6th October given in the 
report of the trial, and from them you deduce in the third para- 
graph of the article that the consumption of steam per indicated 

orse-power per hour must have been at least 21°3lb., in the 
fourth paragraph that it must have been 12°13 lb., and in the fifth 
17°92 lb. I certainly think it will surprise many of your readers to 
learn that three results so widely different can be correct deduc- 
tions from one and the same set of indicator diagrams, and they will 

robably come to the conclusion that there is something about your 
ee which requires explanation. This I will give immediately, 
but before doing so I wish to remark, that the results for this 
particular day, the 6th October, are not given as absolutely cor- 
rect but as having been obtained on the assumption that 
the average power indicated by the engine during the 
morning, when, for reasons explained in my report, no 

i were taken, was the same as in the afternoon. 
The figures may, therefore, differ somewhat from the truth, but it is 
hardly likely the difference can be much, seeing that the weight of 
water measured into the boiler per indicated horse-power per hour, 
viz., 16°7 lb., was within 0°75 per cent. of the consumption of the 
following day when the same boiler pressure was maintained. The 
higher rate of consumption on the 8th, viz., 18°14 lb., was due to 
the reduced boiler pressure and lower ratio of expansion used. 
I notice also that ycu have adopted as a standard of comparison the 
number 15°32, which is the calculated weight of dry saturated 
steam supplied to the engine, per indicated horse-power per hour, 
after allowing not only for priming but also for drainage from 
the steam pipe and for condensation therein. Surely it would be 
better to take the feed-water to the boiler as the standard, for it 
is a quantity determinable by direct measurement, and is given in 
all experiments, whereas the other is not often ascertained, and at 
best determined from data which, as those who are conversant 
with the subject know, cannot be relied on as very exact. 

Proceeding now to consider the figures and arguments given in 

the last three paragraphs of the article, and taking the third 
paragraph first, I may explain that I could not supply any infor- 
mation as to the ratio of expansion, other than what can be 
thered from the diagrams ; for since the cut-off in the non-con- 
ensing cylinder was regulated by the governor, it varied 


slightly every stroke, though, as may seen by referri 
to” the column headed of the table at the 
end of the report, the variation was very small. It is true 


the cut-off in the condensing cylinder was fixed, and might 
have been ascertained, but until Tone your article I was not 
aware that the total expansion depended upon it, any more than 
that the “drop between the diagrams” depended upon the size 
of the receiver. Now as to the figures. You make the ratio of 

nsion 1 to 13, the volume of the condensing cylinder 133 
cubic feet, and the water accounted for by the diagrams 21°3 lb. 


per I.H.P. per hour. I make the ratio of expansion 1 to 
10°95, and the consumption of water 12°85 lb. as under. The 
clearance in the non-condensing cylinder is 2 per cent., the steam 
was cut off at ‘25 of the stroke, and the relative volumes of the 
cylinders, is as 1 to 2°90; therefore the ratio 
+ 
of expansion was 35 * 2°90 = 10°95. 
The space swept out by the larger piston is 65°86 cubic feet 

stroke, and this volume, plus the clearance, amounts to 68 cubic 
feet, not 133 cubic feet. The space to be filled with steam at 


87 lb. absolute pressure is, therefore, 0-95 = 6210 cubic feet per 


stroke, or 6210 x 84 = 521°6 cubic feet per minute, which gives the 
consumption of steam as 521°6 x 60 x ‘2024 = 6,334°7 lb. per 
hour, instead of 10,507 lb. Dividing 6,334°7 by 493, the indicated 
horse-power, we obtain the weight of water accounted for by the 
indicator as 12°85 lb. per indicated horse-power per hour, or 0°77 of 
the feed to the boiler. This fraction is rather greater than it 
would have been if the effect of the compression had been taken 
into account in the calculation ; by leaving this out of consideration 
the consumption of water comes out rather above its proper value. 

Turning now to paragraph 4, I have merely to observe that the 

uantity, 12°13 lb., given as the weight of steam accounted for by 
the indicator, is only *734 of the feed to the boiler, and that this 
proportion does not appear to me to be at all an incredible one for a 
non-condensing—not a lensing engine asstated in the article—for 
both the calculation and result refer to the non-condensing 
cylinder only. 

And lastly, with res to paragraph 5, in which the indicated 
horse-power and rate of consumption are calculated on the suppo- 
sition of a twelve-fold expansion in a single cylinder 45in. 
diameter by 6ft. stroke. You arrive at the ‘conclusion that 
under these conditions the indicated horse-power would have 
been 579 instead of 492°6, and explains that ‘‘ the difference is, of 
course, due to the gap in the diagram,” and that it in no way 
affects the argument. It seems to me, however, that it is owing to 
your having forgotten to make any deduction from the calculated 
mean pressure for back pressure, or in other words, for imperfect 
vacuum. Allowing 4 lb. Pr square inch for this, as shown by the 
sample diagrams for 6th October, we find the LH.P. to be 
(23°92 — 4) x 24°02=512 instead of 579. To obtain the consumption 
of water per indicated horse-power per hour, 11,379 is divided by 
579. What is 11,379? I suppose it is the quantity of steam 
used per hour, obtained in a similar way to the figure 10,507 in 


paragraph 3. If so, it is incorrect, and should be = x 63347 = 
5780°4. Dividing this by 512 we obtain the steam accounted for by 
the indicator per I.H.P per hour as 11°29 lb. = 0°68 of the feed-water. 
If, however, the correctness of the figures given in my report is to 
be judged by comparing the ratio— 
Steam accounted for by indicator 
Steam used 
with the same ratio in other experiments, surely it would be better, 
instead of going into calculation of total expansion and equivalent 
single cylinder engines, simply to measure the steam accounted for 
by the indicator from terminal pressure in the condensing cylinder 
and to compare it with the feed to the boilers in the usual way. If 
we do this with the —_, diagram of the 6th of October and 
allow for the steam saved by compression, we shall obtain 11°03 lb. 
as the weight of steam accounted for per indicated horse-power per 
hour, which is equal to 0°66 of the feed-water. 
Let us see how this compares with other experiments. On 
e 130 of your issue of 25th genre i 1876, is given a set of 
iagrams from the U.S.S. Galatin, which being to illustrate 
an editorial argument on the relative efficiency of simple and com- 
emmy ae may be supposed to be correctly drawn and described. 
rom the drawing I find the pressure at nine-tenths of the stroke 
was just about 13 Ib. absolute, and from the description I see 
that the indicated horse-power was 197; the mean piston speed 
255°55ft.; the diameter of the cylinder, 34‘lin.; stroke of piston, 
30in.; diameter of piston-rod, 4}in.; clearance, 066; and feed per 
indicated horse-power per hour, 20°49 lb. Calculating the steam 
discharged from the cylinder per indicated horse-power per hour, I 
find itto have been 15°241b., or ‘744 of the eabwater Thus in 
a single-cylinder condensing engine working with approximately 
the same initial pressure, the margin left ‘‘ to meet losses of every 
kind” is absolutely less by 84 per cent. than in the compound 
engine, and yet it is on the ground of an insufficient margin that 
you impugn the accuracy of my figures. You may say that the 
single cylinder of the Galatin was jacketted ; so it was, but seeing 
that you state in the course of the argument referred to that not 
only did the use of the jacket cause a positive loss, but that in 
point of fact the engine never did so badly as when the jacket was 
in use, I do not see that the margin po | have been any greater if 
there had been no jacket. 
As to the value of the ratio— 
Steam accounted for by indicat 
feed 
I cannot do better than refer your readers to the 39th line of the 
tables between pages 120 and 121 of Engineering for 18th February, 
1876, and to column 18 of the table on page 124 of the same 
number, where they will find margins considerably less than those 
given by your methods of calculation. MICHAEL. LONGRIDGE. 
Manchester, March 2nd. 
[We received Mr. Longridge’s letter so short a time before going 
to press, that we must reserve our comment on it until next 
week.—ED. E.] 


S1r,—Mr. Longridge will, I think, not find it an easy matter to 

ply the verification of his figures which you ask for. I find, on 
erring to his report, that on the morning of the 6th of October no 
diagrams were taken, and those you have used refer to another 
day. The fact that Mr. Longridge knew nothing of the existence 
of the damper which caused such a waste of fuel, and that he was 
equally ignorant of the water trap on the steam pipe, is, to say the 
least, very curious. 

The way in which an error in the feed-water calculation might 
come about is, no doubt, as follows:—The feed-water was 
drawn from two coupled barrels. A branch from a donkey engine 
was united to the coupling pipe in the middle. Every time the 
supply was changed from one barrel to the other, both cocks ought 
to have beenshut. But to do this would have knocked off the 
feed, with the immediate result of letting the donkey pump race. 
We all know how troublesome it is to get a donkey pump to 
work quietly, and I have no doubt that the new feed was turned 
on before the old was turned off, and thus the donkey might draw 
a aie deal more water than was accounted for. Perhaps Mr. Long- 
ridge will explain how the lifting of the damper did not increase 
the consumption of coal while it augmented the evaporation of 
water. Crux. 

Leeds, March 2nd. 


su 
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ANTHRACITE AS A HOUSE COAL. 


S1r,—I fear your article on anthracite, which appeared in your 
issue of the 18th ult., will, besides ae injustice to anthracite 
coalowners, also mislead those who have little or no knowledge of 
the properties of this kind of coal, and who may be desirous of 
utilising it for the abatement of a smoky atmosphere. 

The facts you point out are, in my opinion, scarcely consistent, 
as the question is not one of adopting American or Irish anthra- 
cite, for it is highly improbable that either of these coals will or 
can compete with those that are immediately, as it were, at our 
doors, but rather a question as between the coals already used in 
London and Welsh anthracite. 

It is not in my province to di e the various kinds of coal, 


but when you describe the best varieties of anthracite as from 
Powell’s Duffryn, Bwllfa, and Llangennech, I am sure the state- 
ment will be received with astonishment, as those having the 


slightest knowledge of our coal-fields are perfectly aware that 
they are not anthracite, neither are they sold as anthracite, nor 
worked in the anthracite district. 

Welsh anthracite—commonly called stone coal—is a hard dense 
substance of shining blackness, is absolutely free from smoke, and 
even if burned “improperly,” as you state, does not give off 
smoke. For generations it has been continuously used in Wales as 
a house coal, and many towns and villages in the vicinity of 
anthracite, to wit, the county town of Carmarthen, Llandilo, Llan- 
dovery, &c., may be seen in the coldest weather without a trace of 
smoke, the whitewash on the chimney-tops showing no discolora- 
tion. Anything more conclusive could scarcely be needed to prove 
the smokeless ¢ ter of anthracite, while it goes far to demon- 
strate this coal to be peculiarly suited to abate smoke nuisance in 
our large towns. It is true anthracite is not very readily ignited, 
but servants with little experience are able to light and get upa 
cheerful fire in half-an-hour, and with a blower the heat can be 
regulated to suit the required degree of warmth ; while its cleanli- 
ness and freedom from sulphur will be much appreciated in draw- 
ing-rooms, preventing the soiling of furniture, pictures, and 
de’ — paper-hangings so much deplored by the use of smoky 
coals, 

As regards the brittleness of Welsh anthracite experience proves 
it to be hard, and difficult to break, hence its being called stone coal, 
thus ranking very low in percentage of slack caused by transit. 
The coal is naw being supplied to London in suitable lumps read, 
for placing on the fire, avoiding thus the slack, or small coal, 
usually made by the use of a hammer for breaking it up, a pro- 
cess which has hitherto increased slack infinitely more than occurs 
in transit, and placing it in the cellars. Whatever the apparent 
difficulties may be in the adoption of anthracite in London, it is a 
significant fact that in South Wales it is used as a house coal from 
the mansion to the cottage ; therefore, where there is no prejudice 
there is no reason why it should not also succeed in London and 
other large towns. My experience of Welsh anthracite—extending 
over some sixteen years—and having had the privilege of con- 
ducting many experiments upon it, makes me fully recognise the 
desirability you express that the most reliable information should 
exist upon this subject, and as one of your constant readers, I am 
glad to throw what light I possess on a subject which has for its 
object so desirable an end as the purification of the atmosphere of 
London. . H. HEPBURN, 

Llanelly, Ist March, 1881. - 


[We have classed all Welsh smokeless or nearly smokeless Welsh 
coals together as anthracites, but we have expressely stated that 
ae | persons hold that Welsh steam coal is ‘‘ not an anthracite 
at all,” and we have also added that some Welsh coal closely re- 
sembles Irish anthracite. We must continue to hold, until proof be 
given to the contrary, that such coals as Bwllfa are anthracites. 
It isa soft in contradistinction to a hard anthracite, and such a 
coal has more chance, we think, of becoming a popular London fuel 
than the hard anthracite. We may say that we have recently seen 
an open firestove for burning anthracite, which does away with 
ag A ‘ the objections we have raised to it as a house coal.— 

ED. E. 


Srr,—I should like to make a few remarks on the above subject, 
having lived for some years in the United States, and having had 
during that time experience with anthracite in different kinds of 

te, stove, and range. I consider that no coal can be better for 
omestic purposes if the necessary conditions be observed, 
Anthracite may be burnt in an open grate, but some form of stove 
or range is sodlentie. The coal should be broken and screened to 
the proper size before delivery to the coal merchant; this is 
invariably done in Pennsylvania. The sizes most suitable for 
domestic use are ‘‘ chestnuts,” “range,” and ‘“‘ stove,” the latter 
being lumps about as big as a fist. When treated thus, it does not 
vsex J either in the cellar, the scuttle, or the fire. The fire should 
never be allowed to go out; this is a matter of no difficulty, as 
by a proper regulation of the damper the fire burns slowly at 
night, and is made to burn clear and hot in a few minutes in the 
morning by clearing ovt the ashes and opening the damper. As 
you say, an anthracite fire should be large, and the construction 
of American houses admits of several rooms being warmed by one 
fire, the heat being distributed by warm air flues, and regulated by 
the ‘‘hit and miss” gratings. I found 65 deg. a temperature 
easily maintained in the coldest weather. With houses built as 
they now are in this country, and the English preference for an 
open fire in every room, it is not likely that anthracite will come 
into favour ; but those who, like myself, have had practical experi- 
ence with it under proper conditions will appreciate its many 
advantages, notably those of cleanliness and absence of necessity of 
frequent attention. Y. BR. 


ebruary 23rd. 
RIVER CONSERVANCY. 
Srr,—In the agitation of opinions regarding the pre River 
observe from 


Conservancy Bill, the ages of high lands, 
the text of your valuable paper, declare that they will not be 
benefitted by the carrying out of the provisions of the Bill, and 
that they would find their advantage in having a part of the 
water, which passing from their confines deluges the country 
below them, retained on their lands. The logical deduction from 
these opinions of the highland lairds seems to be that, if they are 
called upon to contribute to the funds for the cage ne of rivers, 
they should get a benefit in the shape of dams raised on their 
estates to retain a portion of the rainfall there for their use. Any 
proposal for artificial retention of water among the hills will appear 
all the more feasible when it is taken into consideration that towns, 
large and small villages, and solitary houses, are now lifting their 
eyes to the hills for their water supplies, which causes a demand 
for the storing of water on high levels hitherto unknown 
Glasgow, February 24th. WILL. Youne BLaAck. 


HIGH SPEED ENGINES. 

Srr,—In reply to ‘‘ J.” in your last week’s issue, Mr. Broadbent 
feels confident that he can make an engine to run up to 1400 
revolutions per minute; but as he has never tried them for long 

riods of running at once, he cannot say if it would run steadily 
ie a day together, but thinks one could be made to run at 900 
revolutions per minute steadily and continuously. 

If ‘* J.” will write to Thomas Broadbent he will be happy to ” 
him what information he can. HH, B. 

Huddersfield, February 28th. 


HIGH-SPEED LOCOMOTIVES 

S1r,—‘‘ Running Board” so soon drifted out of “‘high- loco- 
motives” into “‘ fast trains ” in his recent letter to you, that “‘ D.” 
and ‘“‘E. S.” have quite lost the thread of the discourse. Might I 
suggest that such as the latter do keep their remarks on the rival 
merits of the N. E.'S. W. and L, and X.Y.R. fast expresses for the 
amateur pages of the Hnglish Mechanic. Apropos hereto it 
eertainly is worthy of remark that the old Gooch engine of the 1851 
exhibition is still practically a high-speed locomotive in 1881. 

Exeter, March dnd. C. W. VINCENT. 


THE INTERNATIONAL WOOL EXHIBITION.—The directors of the 
Crystal Palace having now allotted the space demanded to the 
British and foreign applicants who intend to exhibit machinery in 
motion—which will, we understand, fill the central nave and aisles 
—have definitively completed arrangements with Messrs. W. and 
J. Galloway and Sons, of Manchester, to furnish engines and 
boilers and the necessary shafting, gearing, steam pipes, &c. The 
satisfactory manner in which this eminent firm carried out the 
motive power arrangements for British exhibitors at Vienna, 
Philadelphia, and Paris, is a guarantee that the engineering firms 
which exhibit will have no cause to complain this year of any 
shortcomings, 
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THE INSTITUTION OF CIVIL ENGINEERS. 
WEIGHT AND LIMITING DIMENSIONS OF GIRDER BRIDGES. 


Art the meeting on Tuesday, the 22nd of February, Mr. Aber- 
nethy, F.R.S.E., President, in the chair, the paper read was by Mr. 
M. am Ende, Assoc. M. Inst. C.E. 

The author treated of a formula for the weight of girder 
bridges, which he based, to some extent theoretically, upon the 
strains in the principal or primary parts, viz., the flanges, the 
vertical web, and the wiud bracing, and to some extent empi- 
rically, upon the experimental construction of the secondary 
or bracing. A distinction was made between the theoretical and 
the practical weight of girders. The former was the weight of an 
ideal structure, without connections and lateral stiffening; the 
latter contained the theoretical weight, together with constants of 
construction for the various parts, and an item for secondary 
bracing in addition. The constants of construction, such as the 
allowances for rivet holes and cover plates, were generally under- 
stood, and there was no great variety of practice; but practice 
varied greatly with regard to the allowance for second racing. 
It would be inaccurate to draw conclusions from existing struc- 
tures as to that item, even for structures of equal size; but it 
would be entirely misleading to do the same with regard to struc- 
tures of much larger size and of different proportions. The author 
considered it, therefore, requisite to design such structures in order 
to ascertain the item for secondary bracing over the whole range of 
practical construction. Omitting smaller structures, in which the 
secondary bracing was ruled by considerations apart from strict 
economy, this range extended from spans of 150ft. to 1500ft. The 
designs represented spans of 1500ft., L000ft., 750ft., 500ft., 255ft., 
and 150ft., the latter two having been executed for the Costa Rica 
State Railway. The system, common to all, was novel, and great 
economic advantages were claimed for it. The principal features 
were—(1) a eres form of the top flange composed of only five 
straight or nearly straight bers; (2) in of this 
form few meshes in the web; (3) the depth of the girders at ~; and 
yo of the span was equal to one-half of the depth in the centre as 
characteristic of the form of the girders; (4) the depth in the centre 
was equal to ¢ and 4 of the span; (5) the widths of the bridges 
were determined according to a practical formula; (6) the con- 
struction in detail was accomplished almost entirely with rolled 
bars, plates being used only at the junctions of- the principal 
members. Points 1 to 3 were based upon a calculation of the theo- 
retical weights of a number of forms of girders with a polygonal as 
well as with a curved top flange, the results being stated on a 
diagram. Point 4 was based upon results derived from the formula 
referred to in the latter part of the paper. Point 5 required a 
formula of a curve which was an asymptote to a straight line of an 
assumed inclination—here 1 in 30; such a curve was a hyperbola. 
Point 6 was in accordance with the modern style of bridge-building. 
From these designs six values for the secondary bracings were 
derived, If, then, the weight was hypothetically put— 


viz., as a function of the three principal dimensions of the struc- 
ture, D the depth, B the width, and L the span, five values would 
be sufficient to determine the five constants. They were found to 
be the following :— 


=0°007; 2’ = - 10; -6;% = 4 


This constituted the empirical part of the problem. Referring 
again to the theoretical part, a ——_ system had to be chosen, 
since a formula was required equally correct for all proportions 
of span to depth, besides not being too complica Such simple 
systems were the girder with two parallel flanges, and the bow- 
string girder with a parabola of the 2nd degree. The latter was 
preferred as having more points of resemblance with the girder of 
greatest economy than the former. The weight of the ideal struc- 
ture mentioned above was determined entirely on theoretical 
grounds, while the necessary additions for the practical weight 
were derived from the designs, under the assumption that an equal 
degree of economy could be observed in the practical construction 
of the bowstring girder. The formula for the weight of the para- 
bolic girder bridge thus completed could be utilised to ascertain 
not only the limiting spans of such bridges, but also a point of 

reater her apna viz., the most economic proportion of the 

epth to the span of the girders, This influence of the depth 
upon the weight of girders was illustrated by a diagram 
which formed the record of a large number of results obtain 
from the formula. The author was led by it to conclusions which 
were in perfect harmony with experience and modern practice, 
viz., that for very large bridges the best proportion of depth to span 
was from about 1 in 4 to 1 in 5, and for small bridges 1 in 6 to 1 in 8. 
With a view of applying the formula to other systems, especially 
to the system of greatest economy, the theoretical weights of 
various forms of girders were calculated and the results tabulated on 
the diagram before referred to. This embraced the parabolic 
girders of the 2nd, 3rd, 4th, 5th, and @th degree—being neces- 
sarily all girders with many meshes in the web, and a number 
of girders with few meshes in the web, among which was 
the girder of greatest theoretical economy, and the girder illus- 
trated in the design. 


A formula was then given analogous to the formula for the 
common parabolic girder, but containing as a factor the proportion 
of the theoretical weight of any given form to that of the parabolic 
girder, and the practical weight could thus be calculated by refer- 
ring to the table. A diagram was exhibited, showing the limiting 
depths of all parabolic girder bridges, i.¢., the depths at which the 
weights were infinite; the curve defining these depths was an 
ellipse. The same diagram showed the depths which limited 
economy, i.¢., at which the weights were a minimum. Another 
diagram showed in detail the weights of the principal parts of all 
parabolic girder bridges, the depths of which were most economical. 

In the summary the author referred to the incompleteness of 
the a contained in the communication, and expressed 
his belief that a great deal more might be done in the same direc- 
tion; but he thought he had succeeded in showing that the con- 
struction of a formula generally applicable to girder bridges was 
not an impossibility, and that even in its present form it would be 
of practical use for estimating the weights of large bridges. The 
mathematical part required to determine the theoretical weights of 
flanges, web, and wind-bracing, was contained in an appendix. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


STAFFORDSHIRE iron has not improved in value upon the week, nor 
has the output shown an increase; and the business is being 
carried on upon terms which leave but a narrow fringe of profit. 
The weekly exchanges in Birmingham to-day, and in Wolver- 
hampton yesterday—Wednesday—were better attended than a 
week since, and holders of iron showed more readiness to meet 
buyers’ views. Yet buyers sought concessions which makers could 
rarely yield. Common bars were procurable at as low as £5 15s. 
per ton, but the ey more generally demanded was £5 17s. 6d. 
and £6. From that figure upwards to £6 10s. and £7 the quota- 
tions were numerous, and embraced nearly every quality of 
serviceable smithy bars. From £7 to £8 2s. Ga. high-class bars of 
intrinsic value were offered, £7 10s. remaining the crucial figure 
for ‘‘marked bars.” Merchant offers for cvery in Liverpool 
were made to bar firms who were placed in competition with 
Warrington and other L hire ir 8; but the offers could 
be accepted in only a few instances, 

Hoops were inquired for by agents of the United States con- 


sumers, and makers quoted £6 15s. per ton, but buyers expressed 
confidence in their ability to obtain what they shan at 5s. under 
that price. Hoops of a less valuable kind are reaching eg 
where they are placed on board at inclusive es. er- 
chant sheets for working up were sought for, but buyers would 
seldom give the £7 5s. for the single gauge which makers asked. 
_ hesitancy was displayed to give 10s. for doubles, and 

15s. for latens of the same class. The galvanisers were in the 
market for bargains, and in some few instances they were able to 
buy galvanising sheets of 24 w.g. at £8 5s. per ton; but this was a 
price which was not generally accepted, the majority of the firms 
requiring from 5s. to 10s. more. 

ading galvanisers are full of work, and are running night as 
well as day turns. The sheets upon which they are employed are 
going mostly to South America and South Africa. One firm is 
just completing an order for seventy tons of corrugated sheets, 
with the necessary ledging and guttering, and 500 lengths of gutter 
down-flow pipes—all for roofing purposes at the Cape. Upon 
Australian account the work doing shows diminution ; yet sheets 
of good quality for Sidney are also being sent away this week. 
Similar orders are under execution likewise for New Zealand. For 
galvanised corrugated sheets of 24 w.g., packed, and delivered at 
the ports of Liverpool and London, £15 was being asked to-day. 

nere is a larger current demand for plates to be used in tank- 
making. trans firms are taking up tank-making for the first 
time. Conspi a gst them stand Messrs. Davies Brothers 
and Co., of the Crown Galvanising and Roofing Works, Wolver- 
hampton, who are erecting for the pur new shopping, and are 
fitting it with modern machinery, including a machine for punching 
at one descent a row of riveholes in tanks capable of holding 
several thousand gallons of water. The firm’s arrangements con- 
template a maximum size of 10,000 gallons. Spacious tanks are 
now in hand for storing water at the Diamond Fields of South 
Africa. They are completed and put together, and the parts 
marked, The tanks are then taken to pieces and shipped in 
sections. 

The South African diamond fields are also yielding valuable 
orders of another sort. ‘This week Messrs. Pigott, of Birmingham, 
and Messrs. James Russell and Sons, Limited, of the Crown 
Works, Wednesbury, both well-known tube makers, have re- 
ceived between them an order for 164 miles of wrought 
iron — of 14}in. diameter from a London merchant 
firm who have secured it from the Kimberley Waterworks 
Company, South Africa. The tubes are to be each about 14ft. 
long, and their manufacture will consume some 2000 tons of iron. 
The fact that so much iron will be required of one sort exerted 
considerable influence in Birmingham and Wolverhampton in 
checking the tendency to weakness which the markets to-day and 
yesterday showed. 

Pigs were to be had yesterday at from 1s. 3d. to 2s. 6d. under 
the quotations of a fortnight ago. Cinder forge qualities were 
—— at a minimum of £1 16s. 3d. The quotations of 

2s, 6d., £2 12s, 6d., and £3 2s. 6d. for the three descriptions of 
the Spring Vale pigs were nominal. All-mine pigs by other firms 
also were less difficult to secure at £3 to £3 2s. 6d. Hematite 
—— were to be had upon terms more in consumers’ favour 
than lately. Tredegar forge qualities, for example, were easy at 
£3 10s. delivered on consumers’ sidings in this district. 

Coal was plentiful, and there was more readiness to accept orders 
for good qualities of both forge and furnace kinds at slightly under 
the rates determined by the recent advance of 1s. per ton. 

The relative proportion of payments to be made by employers 
and employed formed the subject of debate at a sitting just held in 
Wolverhampton of the a Liability Insurance Committee, 
which was sarteies by the South Staffordshire Mill and Forge 
Wages Board. No definite solution was attained, and the opera- 
tives are going to refer the question to another meeting of the 
works’ representatives. 

The miners employed at the Sandwell Park Colliery, West 
Bromwich, have accepted an insurance scheme, drafted by their 
employers, which is to take the place of the provisions of the 
Employers’ Liability Bill. 

A strong opinion was expressed at the annual meeting of the 
Wolverhampton Chamber of Commerce a few days ago, that the 
railway rates from South Staffordshire were altogether excessive. 
The president announced that there had been a rise in the last ten 
yeais in the rates on iron manufactures sent out of this district, 
varying from 10 to 85 per cent. The companies would deliver 
iron from Middlesbrough into this district for 12s. 6d. per ton, but 
on goods sent hence to Middlesbrough the rate was more than 300 
per cent. higher, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—Business throughout the iron trade of this district 
continues as dull as it is possible to be. ‘For pig iron there is still 
little or no demand, and considerable quantities have recently been 
thrown into stock by the stoppage of many of the ironworks in 
this district. Consumers are placing very few enquiries in the 
market, and makers complain that where iron has already been 
sold, it is in many cases difficult to get buyers to take their deli- 
veries. Prices continue to show a downward tendency, and where 
sales are forced, extremely low figures have to be taken. 

Lancashire makers of pig iron report that extremely few new 
orders are at present coming into their hands, and what iron they 
are now sending away from their works is confined almost entirely 
to deliveries on account of old contracts. Nominally quotations 
for pw A into the Manchester district remain at 47s. 6d. for 
No. 3 foun y, and 46s. 6d. for No. 4 forge less 24 per cent., but as 
I intimated last week, local makers are now open to offers, and 
— could readily be placed at 1s. per ton under the above 

gures, 

In outside brands of pig iron coming into this district prices are 
very irregular, and it is difficult to say what sellers in some cases 
would be prepared to accept. For Lincolnshire and Derbyshire 
irons the average quoted prices are about 46s. to 47s. per ton, less 
24 delivered equal to Manchester, but I hear of sellers at under 
these figures, whilst in Middlesbrough iron, although quotations 
have this week dropped as low as 46s. 4d. net, there are dealers 
who would be prepared to ‘‘ bear” at under this figure if they had 
offers. In finished iron there is still only a moderate business 
doing, and prices, if anything, are weaker. Bars delivered into 
the Manchester district can be bought at from £5 17s. 6d. to £6; 
best hoops at £7 10s. to £7 15s.; common plates at £7 5s. to £710s.; 
ordinary sheets at £7 15s. to £8 5s.; and best qualities at £8 10s. 
to £9 per ton. 

In the engineering branches of trade there is still an absence of 
what may be termed general activity. Some of the principal firms 
are, however, well employed, and locomotive and railway wagon 
builders have recently secured a considerable quantity of work. 
There are also several large cotton mills either projected or in pro- 
gress in the district, and there is also a number of tramway 
projects in hand in the neighbourhood. 

The strike in the Lancashire coal trade is nowatanend. In 
the West Lancashire districts the whole of the men have gone in 
during the week ; in the Manchester district gradual resumption of 
work is going on; and in the Bolton district, where the most 
determined ———— was shown by the men, it has been resolved 
to resume work. Although the quantity of coal being sent out 
from the local collieries is still considerably below their full average, 
yet fair supplies are now coming into the market, and there is a 
decided giving way in the exceptional prices which have been ruling 
of late. Local colliery proprietors have not yet had sufficient time 
to test the market, so as to enable them to arrive at any actual 
fixed rates, but the average prices which have during the week 
been quoted at the pit’s mouth are about 10s. 6d. per ton for best 
Wigan Arley, 8s. 6d. to 9s. for Pemberton 4ft., 7s. 6d. to 8s. for 
steam and forge coal, 6s, to 6s, 3d, for burgy, and 4s, 9d. to 5s, 3d. 


for slack. These figures show a considerable advance upon those 
ruling prior to the strike, but buyers are purchasing only very 
cautiously at these rates, the general disposition being to wait and 
see what effect the general resumption of the output will have upon 
prices before giving out orders for any large quantities. 

According to statements made at the monthly meeting of the 
South Lancashire and Cheshire Coalowners’ Association, held in 
Manchester on Tuesday, there seems to be a desire on the part of 
a considerable portion of the men to revert to the arrangement for 
general insurance in place of the Employers’ Liability Act, but no 
steps have yet been taken in this direction. 

t the annual meeting of the Manchester Association of Gas 
Engineers, held on Saturday, the president, Mr. Chew, ex- 
pressed his conviction that the electric light would not super- 
sede gas for domestic lightirg, and even in large spaces he 
a would kold its own when the novelty of the electric 
light had worn off. American oil at its present low price was a 
more formidable competitor, especially in small towns where gas 
was dearer than the electric light. 

The Ditton Brook Ironworks on the river Mersey, near Liver- 
pool, and which comprise six blast furnaces and a foundry, are to be 
offered for sale by auction next month, but, I understand, there 
is a scheme for reconstruction in hand. 

Barrow.—An easier tone characterises the iron trade this week, 
and prices are also a trifle easier. Makers of iron have a good 
number of orders in hand, however, and are in a position to deal 
with some firmness with buyers; but from what I can hear the 
sales which have been made at the low figure of 63s. per ton are 
parcels held by second-hand makers. A good foreign trade will, in 
all probability, be done during the year. The output of the furnaces 
is very large and is likely to increase. Steel makers are very 
busily employed, and several good orders are in hand. Shipbuilders 
and engineers have large order sheets, and both in the marine and 
ordinary departments a very large business is being done. Iron ore 
is in good request at undisturbed prices. Coal and coke 
in good request at easier prices. The general position of the 
district is one of considerable satisfaction, as there seems to be 
reasonable hope that makers will have a plentiful budget of orders, 
and that prices, although perhaps not much higher than those 

i ron! the market at present, will be an improvement on those now 
quo’ 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE tone of the Middlesbrough iron market on the 1st inst. was 
more depressed than has been the case since the New Year set in. 
All the sanguine expectations so freely indulged in during 
November and December have been so far disappointed. The 
“turn of the year” was expected to work wonders. Wait till 
“‘the turn of the year!” was the universal reply to those who 
seemed wanting in hopefulness. The turn of the year has come, 
and instead of better things it has brought worse. Long- 
continued bad weather has put back distribution and con- 
sumption a month at least, while production has gone on 
pretty much as before. The accumulated stocks at pro- 
ducers’ works, at public stores, in weather-bound ships, in 
railway trucks, in consumers’ yards, and indeed at every point 
between producer and consumer, are weighing like an incubus 
upon the trade. A case has been reported of a Clyde shipbuilder 
who has or had at one time a thousand tons of plates, angles, and 
bars, in railway trucks at his yard on demurrage! How can 
it be wondered at if such a consumer should refuse to take further 
deliveries and to give out iresh specifications? No. 3 pig iron was 
freely sold at 38s. per ton, and forge at 37s. for prompt delivery, 
or a shilling more in each case over the second quarter. Warrants 
were to be had for 39s. 6d. per ton. What business was done was 
mainly between consumers and merchants, most producers pre- 
ferring to hold aloof. 

As is usual in a falling market, buyers are now inclined to wait 
for still lower prices. The stocks for February will be known 
towards the end of the week, and many will do nothing until 
they see what influence the announcement may have upon prices. 

Shipments have only reached 57,119 tons for ‘the month, as 
against 48,636 for January and 78,941 tons for February, 1880. 
Local consumption having also been somewhat curtailed, it is 
expected the stocks will be found to have increased 30,000 tons at 
least. Messrs. Connal and Co. report that after accounting for all 
deliveries from their Middlesbrough store, they still have increased 
their stock 4874 tons, and that it now amounts to 149,157 tons. 
At Glasgow they hold altogether 526,922 tons. 

The finished iron trade is weaker, in sympathy with pig iron, as 
well as on account of the recent scarcity of specifications. Plates 
are quoted at £6 10s. to £6 12s. 6d., bars and angles at £5 10s. to 
£5 12s. 6d., free in trucks Middlesbrough, cash tenth, less 24 per 
cent. discount. 

The difficulty with the shearmen’s helpers at Stockton continued 
until Monday. Three meetings of the standing committee of the 
Board of Arbitration were held during the previous week to consider 
the situation. At the last, which took place on Friday afternoon, 
it was decided that at each of the four plate mills at Stockton 
notice should be given the following day to all hands to terminate 
their engagements in a week. 

By giving notice, it was sought to return to the sliding scale 
rates, and save the Arbitration Board from the somewhat igno- 
minious position in which it found itself placed. The sliding scale 
was adopted about a year since, after much patient consideration, 
both by masters and men. It occupied some months to settle, and 
included an arbitration and reference to Mr. Dale as umpire. At 
the reference the terms claimed by the workmen were endorsed 
by the referee, and the alternative ones suggested by the masters 
were rejected. As a substantial preliminary consideration for 
accepting a sliding scale at all, the wages of the ironworkers were 
advanced 123 percent. all round, notwithstanding that the employers 
had mostly several months’ work in hand at the previous low price. 
The sliding scale was to endure for two years, of which one has 
now nearly expired. Notwithstanding this solemn and deliberate 
bargain, certain sections of ironworkers have recently been 
manceuvring by partial strikes or threats of strikes to obtain rates 
above what the scale allowed. Some iron manufacturing employers 
do not belong to the board, but the difficulties in question have 
occurred ‘at the Stockton Works, where both employers 
and employed are members. The tactics of the men 
already been in some previous but minor cases successful, 
when a more determined attack, viz., that of the 
shearmen’s helpers, was made. The demand was for a large 
increase in wages, not only to the shearmen’s helpers, but to the 
employing shearmen also. Instead of having a meeting of the 
board, and availing themselves of its power and influence to keep 
the men at work till the matter could be looked into, the Stockton 
firms almost immediately gave way, and thereby showed that they 
were not prepared to make the slightest sacrifice to maintain the 
sliding scale, or to enforce respect for the decisions of the board or 
of the referee appointed by it. On Monday, however, yet another 
meeting was held. when it was announced, amid some expression of 
feeling, that notwithstanding the above decision, one of the firms 
in question had itted to give notice. Under these cireum- 
stances, the others naturally decided to withdraw the notices 
they had given, and to yield to the terms demanded by the 
men. These terms have now become the current rates in the 
district. 

Shipbuilding continues as brisk on the north-east coast as the 
weather will allow, and fine large vessels continue to be added to 
our mercantile marine. For instance, one named the Mariner was 
launched at Messrs. Pearse and Co.’s yard at Stockton on the 
1st inst. She is owned by a Live 1 firm, has engines of 
120-horse power by Blair and Co., and her capacity is represented 
by 1420 tons register. 


4 
| 
| 
a 
4 


168 


Marcu 4, 1881. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ovr colliers still seem bent on having their 
own foolish way. At the last meeting held at 
Barnsley, fresh resolutions were passed in favour 
of insisting on the 10 per cent. advance, and at 
several additional collieries notices have been 
sent in this week, and yet, while they are 

ing resolutions at Barnsley, the miners are 

in some cases wisely arranging their differences 
with their employers. At M nvers Main and the 

Holmes the sliding scale has been adopted ; at 

Renishaw Park arrangements are expected to 

made on an early day; at Aldwarke Main and 

Carr House—Messrs. John Brown and Co., Atlas 

Works, Sheffield—the miners, to the number of 

am are to return to work on the old terms this 

week. 

The Lancashire miners have passed a resolution 
censuring Mr. Wm. Chappell, the miners’ agent 
in this district, who has, through evil report and 
good report, unflinchingly advocated the adoption 
of the sliding scale. Mr. Chappell has shown me 
a letter from a leading miners’ agent in Lanca- 
shire, in which he is gravely rebuked for not pre- 
venting the colliers in the Sheffield and Rother- 
ham district from loading wagons to be sent into 
Lancashire. In other words, Mr. Chappell is 
told that he ought to have hindered the works of 
Lancashire from getting any coal from Yorkshire, 
and even in the case of coalowners who had made 
contracts for six months, that he ought to have 
interfered with them. Against this pernicious 
doctrine Mr. Chappell vigorously protests. 

I hear that the coalowners, though they are 
confident the miners will have the worst of any 
strike they may make general, are yet taking pre- 
cautions in case work should be stopped all over 

_ the district. Notice has been given to manufac- 
turers that the prices quoted are only those for 
the day, and deliveries will not be ranteed at 
these rates beyond the date of the price list. 
Slack is now 6s. 6d. per ton, as compared with 
4s, 6d. three weeks ago; and 8s. 3d. for nuts, as 
compared with 7s. 9d. three weeks ago. House 
coal will not be so seriously affected. Railway 
companies who have made contracts up to June 
for “‘hards” at 5s. 6d. to 6s., are exceptionally 
well off. 

The four mails which have come in from Aus- 
tralia during the last week have brought good 
inquiries, principally for commoner qualities, 
instead of the high-class kinds of cutlery so 
up ¥ last June. 

n steel I find very sanguine expectations 
entertained. Bessemer billets are now making 
rather less, however, than they were doing a 
fortnight ago—£6 7s. 6d. per ton, as com 
with £6 5s. at works. Bessemer ingots, No. 1, 
£8 10s.; No. 2, £8 17s. 6d. for cash, both deli- 
vered in Sheffield. The fall is accounted for by 
there having been heavy purchases made at the 
close of last year. These stocks of materials 
are now being realised in order to meet engage- 
ments. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade continues dull in almost every 
department, and the prospects are not encourag- 
ing. The past week’s legitimate business has not 
disclosed any new feature of importance, so far 
as can be ascertained. Shipments of Scotch pigs 
have been considerably larger, but the demand is 
not anything like sufficient to absorb the current 

roduction. Indeed, the home inquiry, which 
as for many months been exceptionally 
good, seems at length to i 


works will continue to a steady volume of 
iron. The exports of pigs for the week were 
11,266 tons as against 7404 in the preceding week, 
and 12,603 in the corresponding week of last year. 
Only 4090 tons of the whole went abroad. Large 
deliveries of pig iron continue ‘to be made into 
store, and whilst I write Messrs. Connal and Co.’s 
stores in Glasgow contain the heavy aggregate of 
upwards of 527,000 tons. One furnace has been 
od out at Almond Ironworks, leaving 120 in 

last, as compared with 111 last year, and of the 
number seven are making hematites. Merchants 
inform me that the continental trade during the 
past month has been very disappointing, 
and that the inquiry from the United States 
is comparatively r. The reports tele- 
graphed from New York to the daily papers have 
for weeks been too favourable, and the quotations 
from the same source are at least 4s. higher in 
some cases than what can be obtained for 
Scotch iron in the American market. Of course 
this is well understood by merchants, and has no 
effect uyon their operations, although it may in 
some degree influence outside speculations. The 
tendency of prices in Glasgow market this week 
has been downward, and there is nothing in view 
at present likely to improve them. 

Business was done in the warrant market on 
Friday forenoon at from 50s. 3d. to 50s. 4d. and 
thence to 50s. cash, which was the closing quota- 
tion at the end of the day. On Tuesday forenoon 
transactions were effected at from 50s. to 49s. 6d. 
cash, and 49s. 8d. one month, the prices in the 
afternoon being 49s. 7d. to 49s. 8}d. cash, and 
49s, 8d. to 49s. 74d. one month. Tuesday’s busi- 
ness was from 49s. 8d. to 49s. 7d. cash. On 
Wednesday prices receded to 49s. 45d. ten days, 
and 48s. lid. cash. To-day—Thursday—the 
market was flat, with business at 48s. 9d, to 
48s. 103d. cash, and 49s. one month. 

The demand for makers’ iron is quiet, and prices 
are weaker all round, there being a reduction 
generally of 6d., and in a few instances of 1s., 
per ton. Gartsherrie, f.o.b. at Glasgow, No. 1, 
is quoted at 59s. 6d.; No. 3, 52s.; Coltness, ditto, 
ditto; Langloan, 59s. 6d. and 51s. 6d.; Summer- 
lee, 59s. 6d. and 51s.; Calder, ditto, ditto; Carn- 
broe, 56s. and 51s.; Clyde, 50s. 6d. and 48s. 6d.; 
Monkland, Quarter, and Govan, ditto, ditto; 
Shotts, at Leith, 60s. 6d. and 52s. 6d.; Carron, at 
Grangemouth, 52s. 6d. jally selected, 56s.— 


and 51s. 6d.; Kinneil, at Bo’ness, 50s. 6d. and 
49s.; Glengarnock, at Ardrossan, 56s. 6d. and 
51s. 6d.; Eglinton, 51s. and 48s. 6d.; Dalmelling- 
ton, ditto, ditto. 

For manufactured iron the quotations are a 
shade easier, although only one or two makers 


appear as yet to have announced an actual reduc- 
tion. It may be taken for granted that malleable 
iron is obtainable at about 5s. less than it was a 
month ago. Last week’s foreign shipments of 
iron manufactures from the Clyde were exception- 
ally small. They embraced £1500 worth of 
machinery for the Continent and America, and 
£8000 other articles, of which £1900 went to 
Portland, £1300 to Halifax and Boston, £1150 to 
New York, £800 to Dunkirk, £1000 to the Cape, 
and £1500 to France and the Mediterranean. 

A good steady trade is being done in coals all 
over the mining districts, but particularly on the 
West coast, where those engaged in the trade 
have profitted greatly by the strikes in the North 
of England. Coastwise shipments have been 
extensive, and the foreign exports are also more 
encouraging. All attempts to induce the miners 
to make a stand for increased wages have hitherto 
been futile. The men have had plenty of work, 
and by eee | out rather more coals per day than 
usual, have been making good wages. Their 
experiences of past strikes have almost invariably 
been disastrous, and they have been acting during 
the past two months with commendable prudence 
and good sense. 

In the course of the past month thirteen vessels, 
with an aggregate tonnage of 21,450, were 
launched from the Clyde shipbuilding yards as 
compared with thirteen vessels of 13,000 tons in 
February, 1880. 


WALES & ADJOINING COUNTIES. | 
(From our own Correspondent.) 

THE wages question is coming to the front, as 
was expected, and on Saturday last an important 
meeting of house colliers took place at the Nelson, 
when initiatory steps were taken by the delegates 
and men. According to the opinions expressed 
by the delegates, the house coalmasters do not 
regard the application unfavourably. 

The Ebbw Vale Company have just secured the | 
contract for the supply of 32,000 tons of coal to | 
the Midland Great Western Railway Company | 
of Ireland. I note that this enterprising steel, | 
iron, and coal company have opened offices at | 
Swansea, under excellent direction, for the sale | 
of their pig, &c. 

Nearly 10,000 tons of iron and steel were | 
exported from the Welsh ports last week, and 
good ordersremain on the books for New York, New 
Orleans, and the Brazils. The various ironworks | 
are working full time, and Cyfarthfa, Dowlais, | 
Rhymney, and Tredegar may be cited as doing an | 
exceedingly brisk trade, though rates are not | 
sufficiently advanced yet to pay fairly. 

Still better trade might 45 anticipated if the 
tin-plate works were in fuller activity. Numbers 
of tin-plate mills continue closed, and it has | 
been decided, at an important meeting of tin- 
plate workers held at Swansea, to pay a certain 
fixed sum from the funds of the Association to 
each of the firms on strike. The statement widely 
spread that Cyfarthfa is on the eve of entering | 
into the steel trade is, perhaps, a little premature. 
It is true that Mr. Crawshay is working a good | 
brand of hematite pig. | 

The foreign ore trade{is_ not quite so brisk, and | 
large stocks are in hand, particularly in Newport. | 
This is not surprising considering the quantities | 
imported—13,000 tons came to hand last week | 
at Newport and Cardiff. A stock of 50,000 | 
tons is reported on hand at Newport; not a/ 
judicious step towards maintaining prices. 

The Rhondda Junction Welsh Coal Company 
began operations this week, and purposes opening 
out extensively. 

It may interest readers to know the project in 
view at the Harris Deep Navigation Colliery. It | 
is by means of the two shafts ultimately to get an 
output of 3000 tons per day, and, as a collier 
averages 1 ton per diem cutting, this will give a 
working staff of 3000 men. The district of the 
new colliery is already extending widely, and 
rows of streets are springing up in all directions. 

The Dowlais Company is still unsuccessful 
with its new colliery at Bedlinog, and has | 
not much encouragement for the persevering 
efforts carried on by Mr. Truran. It is, however, 
certain that the seams will turn up all right 
eventually. Ordinary companies would have 
retired long ago from the undertaking. 

I note among new companies the Dynevor Iron 
and Tin-plate, Carmarthenshire; the Rhondda 
Junction Welsh Coal Company—late Fowler’s— 
Pontypridd, capital £40,000, in £10 shares; and 
the Cardiff Junction Dry Dock and Engineering 
Company, Limited. This last company proposes 
to take the well-known business of Parfitt and 
Jenkins; capital, £60,000, in £50 shares. The 
concern has been always regarded as one of the 
best in Cardiff. 

The coal trade is brisk in all quarters, and rates 
firm, but caution is exercised in the making of 
engagements, as some degree of uncertainty pre- 
vails among the men, who are evidently keenly 
alive to the prospect of advanced wages. 

On Monday an important meeting of the 
Havod, Great Western, Coedcae, and Cymmer 
men was held at Havod, when it was resolved 
that in future the men claim y: e for hewing 
out stalls or new stalls worked off—the yardage 
to be claimed as in the case of a heading. With 
reference to the Coedcae men it was stated that 
differences had again occurred, and that a strike 
was resolved upon, and the meeting decided to 
support the strikers. 

Some anxiety was expressed to learn what the 
accountants would state after the books had been 
examined according to slidi scale arrange- 
ments, but Mr. Abraham, the miners’ agent, who 
was present, stated ‘‘ that the examination would 
include only dates up to the end of the year. They 
would have to wait some little time for this to be 
concluded.” 

Negotiations are on the carpet for the sale of 
the Carmarthen and igan Railway either to 
the Great Western or London and North- 
Western. 

Tin-plate prices are stationary, but trade is 
moving a little better. 

The Earl of Jersey is understood to be actively 
employed in the promotion of the Rhondda and 
Swansea Bay Railway scheme. The first hearing 
of the Bill has taken place. The Marquis of 
Bute and Taff Vale have agreed to watch the 
case and cross-examine witnesses 


-| 887. Knrrrep Fasrics, F, Caldwell, 


The export of coal during the past week from 


THE ENGINEER. 


all he Welsh ports was slightly in excess of 
150,000 tons. A little improvement is setting in 
at the Forest of Dean collieries. coals are 
being shipped at Lydney for 11s. f.o.b. 


THE PATENT JOURNAL. 
Condensed from the the Commissioners of 


*.* Ithas come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of Tae ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specijication, The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Speciyication, 


Applications for Letters Patent. 

*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

22nd February, 1881. 

747. Sroves, H. Defty, Middlesbrough-on-Tees, 

748. Dryinc Macutnes, B. Mills.—(L. Fernow, Chicago. 

749. CoLourING Matrers, C. Abel. —(C. Martius, Berlin, 

750. COLOURING Matrers, C. Abel.—(C. Martius, Berlin. 

751. Supstirute for Tea, &c., R. Stone, London, 

2. Lamps, F. J. Costa, Belitha Villas, London. 

753. Bicycies, G. Ash, Russell-street, Southsea, 

754. Bicycies, G. Singer, Coventry, and A. W. Met- 
calfe, Clifton. 

755. Boxes of CARRIAGE AXLEs, J. Grice, Birmingham, 

756. Kxrrrep or Loorep Fasrics, J. Booth, Ovenden. 

757. Pumpmse Apparatus, W. Anderson, Whitehall- 
place, and W. Airy, Queen Anne’s-gate, Westminster. 

758. Dryine Faprics, C. Heap, Rochdale, 

759. Borers, W. Thompson.—(J. Lallemand, Paris.) 

760. TeLerHones, E. Anderson.—(J. Goodman, Louisville.) 

761. Treatine Iron, &c., W. P. Thompson.—(4. 
Siegfried, Sayder, and H. Purdy, Sunbury, U.S.) 

762. Yarp Measures, J. Darling, Glasgow. 

763. Pressinc Apparatus, J. and J. C. Buckley, Leeds. 

764. Dopsres, W. A. Carr, Manchester. 

765. Hotpers for Gas GLosgs, F. Willoughby, Stockport. 

766. Puriryixc J. 8. Sutcliffe, Bacup. 

767. Stream Bor.ers, T. Joicey, Gateshead-on-Tyne. 

768. Lamps, E. Brewer.—({T7. Adison, Menlo Park, U.S.) 

769. Cooxine Apparatus, H. Lecornu, France. 

0. Drawine Apparatus, A. Savage, London. 

1. Securine, &c., Saws, 8. Bastow, Leeds. 

Raitway Burrers, J. W. Howard, London. 

Heartinc Arr,G., Seagraveand 8S. Bevington, London. 


| 774. Exvecrric Lamps, J. Fyfe, London. 


775. Opera Grasses, &c., C. D. Abel.—(4. Loiseau and 
J. B. Germeuil-Bonnaud, Paris.) 

776. Presses, W. Lake.—(Z. B. Welch, Cambridge, U.S.) 

777. Presses, A. Clark.—({ W. H. Golding, Chelsea, U.S.) 


24th February, 1881. 


| 778. Vatves, E. O. Mundy, Stratford. 


779. Steam Presses, J. P. Cox, Nottingham. 


| 780. Drary PLovens, G. Bull, Lower Shuckburgh. 


781. Exrracrinc Oxycen, H. J. Haddan.—(z. B. 
Reynolds, Cleceland, U.S.) 
. Topacco Pipes, C. H. Lewis, London. 
. Conpuctors, J. Perry and W. E. Ayrton, London. 
valthamstow. 


| 784. Measurine Cocks, W. J. C. Joughin, Wal 


785. Coverine Wire, W. E. Ayrton, London. 

SPANNERs, &c., G. Jacquemet, Paris. 

787. VULCANISING FaBrics, T. Rowley, Manchester. 

788. Lanp Ro... &c., C. T. Tulley, Martley. 

789. Gas Rerorts, J. West, Manchester. 

790. Furnaces, G. E. Vaughan.—(@. Thomson, Paris.) 

. Cots, E. A. Brydges, Upton.—(C. 

Schmidt, Berlin.) 

. Lamps, P. Jensen.—(T. A. Edison, Menlo, Park.) 

. OILcLorus, W. Ayrton, Ormskirk. 

. Boat Davits, R. Burdes, Sunderland. 

. Packine Cases, F, Myers, London. 

. Boots and SHogs, H. Bland, Luton. 

. Lire Buoys, R. Whitby, Greenwich. 

. Gas Encines, R. Ord, Devizes. 

799. Gas Encines, J. Graddon, Forest-hill, Kent. 

800. Diaspon-GELATINE, B. J. B. Mills.—(J. Anders, 
Pilsen, Bohemia.) 

801. Diaspon, B. Mills. —(J. Anders, Pilsen, Bohemia.) 


25th February, 1881. 


802. Spiints, E. Pace and J. H. Howard, London. 
803. Dynamic Apparatus, R. Waller, Leeds. 
804. Foon, &c., E. and J. Williams, Swansea. 


| 805. Crayons, W. C. Horne, Sunningdale. 


806. Puriryinc Apparatus, G. A. Northcote, London. 

807. AERIAL, &c., APPARATUS, F. Wirth.—(&. Gochrung, 
Stuttyart.) 

808. Busnes, J. Gordon, jun., Dundee. 

809. VeLvet, I. Bamford, Oldham, 

810. Roastinc Corres, &c., P. Pearson, Manchester. 

811. Gas Enornes, W. Haigh and J. Nuttall, Oldham. 

812. Lusricators, J. Lumb, Elland. 

813. Fasteninc Broocues, &c., T. Powell, Harrogate. 

814. Sucar, J. M. A. L. Bonneville, Paris. 

815. Garpen Rakes, F. Parkes, Birmingham. 

816. Excines, J. Backhouse, Whitchurch. 

817. LaBes, E. Wright, Lower Sydenham. 

818. SusstituTe for Corres, 8. T. Francis, London. 

819. ConnecTinc Enpsof Rais, R. Williams, London. 

820. TestinG MiLk, F. Wirth.—(F. Heeren, Hanover.) 

26th February, 1881. 

821. IxpicATiInNG Apparatus, T. Thorp, Whitefield, and 
R. Tasker, Prestwich. 

822. Socket Pipes, B. C. Cross, Dewsbury. 

23. GLazinc Winpows, &c., B. C. Cross, Dewsbury. 

824. Dryine Woor, &c., D. Dawson, Milnsbridge. 

825. Feepinc Woo, &c., W. Cliffe & T. Ainley, Golcar. 

826. Topacco Poucues, J. Burbridge, Tottenham. 

827. Macuings, P. M. Justice.—(T. Hall, 
New York, U.S.) 

828. Horn-sHavines, F. Wirth.—(C. Zincke, Hamburg.) 

829. Borinc MacuIneE, F. Wirth.—(/. Liefmann, Germany.) 

830. TricycLes, H. Kinder, Leicester. 

831. Stockrnes, R. P. Robertson, Leytonstone 

832. ScrEEN Frames, G. F. Phillips, London. 

833. Steam Pumps, J. Shanks and J. Lyon, Arbroath. 

834. Orcans, H. H. Lake.—{Automatic Music Paper 
Company, Boston, U.S.) 


28th February, 1881. 

835. CARRYING MILK, E. Gaskell & W. Jackson, Wirral. 

836. LeaTHer B. J. Gibney, Nottingham, 

Loughborough. 

838. Tram-cars, A. Shakery, London.—(J. de Cunterac, 
A 

839. Nut Lock WasHers, W. G. Gulland, London.— 
(N. B. Denny, Singapore.) 

840. Cupo.as, &c., B. G. D. Cooke, Colomendy. 

841. Dyemne, &c., J. Conlong, Blackburn, and J. 
Robertshaw, Manchester. 

842. Furnaces, H. J. Haddan.—(B. Sloper and W. M. 
Jackson, Washington, U.S.) 

843. Mariners’ Compasses, H. J. Haddan.—{v. Lewis 
and F. A. Brown, Massachusetts, U.S.) 

844, Barreries, F, Wirth.—(£. Reiniger, Germany.) 

845. Lusricatinc Compounp, F, Engel, Hamburg.— 
(Messrs. Lehmkuhl and Wechsler, Hamburg.) 

846. Lock, W. H. Crispin, Stratford. 

847. TREATING QuaRTZ, W. Gedge.--(L. Thénot, Paris.) 

848, Sewinc Macuinery, H. Lake.—(J/. Fair, Buffalo.) 

849. Brruminous Cement, J. H. Johnson.—(&. J. de 
Smedt and W. J. Twining, Washington, U.S.) 

850. Steam Borers, J. Shanks and J. Lyon, Arbroath, 

851. Pavina, E. von Hegnenberg, Bavaria.) 

852. Brace.ets, G. W. Dawson, Birmingham, 

858. LicHTING, J. Shallisand T. J. C. Thomas, London. 

854. Powper, C. Tuchmann.~ (J. Schambech, Munich.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 

728. Maavesia, &c., C. Pieper, Gneisenau-strasse, 
Berlin.—A communication from M. Sprenger, Berlin. 
—19th February, 1881 

748. Dryinc Printep Saeets, B. J. B. Mills, South- 
ampton-buildings, London, —A communication from 
L, A. Fernow, Chicago, U.S.—22nd February, 1881. 


Patents on which the Stamp Duty of 

£50 has been pai 

728. Muxinc Macuines, C. Barlow, Southampton- 
buildings, London,—2lat February, 1878. 

729. Puriryine Gas, W. P. Wilson, New Cross, Kent. 
—2lat February, 1878. 

744. Tires, &c., W. Boulton, Burslem,—22nd February, 
1878. 

755. Governinc Apparatus, D. B. Peebles, Bonning- 
ton.—23rd February, 1878. 

747. Torrepo Boats, W. R. Lake, Southampton-build- 
ings, London,—22nd February, 1878. 

815. Uritistnc Byr-propucts of Sopa, J. Mactear, 

w.—28th February, 1878. 

749. Wuee.s, T. H. King, San Francisco, U.S,—23rd 
February, 1878. 

1156. REFRIGERATING CHambBers, T. Greenwood and T. 
Redman, Calne.—23rd March, 1878. 

771. SutpHate of Avumina, E. P. Alexander, South- 
ampton-buildings, London.—25th February, 1878. 
798. Lupricatinc Spixpies, &c., W. and R. Paulson, 

Mountsorrel,—27th February, 1878. a 

811. Fasteners, A. I. L. Gordon, South Kensing- 
ton, London.—27th February, 1878. 

854. Suurries, J. Greenwood, Huddersfield.—2nd 
March, 1878. 

1062. Door Knoss, T. 8. R tts, U.S. 
—18th March, 1878. 

797. Hypraviic Macuines, R. H. Tweddel, Delahay- 
street, London, J. Platt and J. Fielding, Gloucester- 
shire.—27th February, 1878. 

805. CurnviLingar, &c., Movements, G. Fawcus, North 
Shields. —27th February, 1878, 

832. Ou Mitts, E. R. Walker, Leeds.—1lst March, 1878. 

964. BREECH-LOADING SMALL-ARMs, G. Hackett, Bir- 
mingham.—9th March, 1878. 

990. Conveyine Coxe, T. H. Bell, Middlesbrough, and 
W. Harle and R. Clough, Durham,—12th March, 1878. 

1108. Ramway Brakes, A. P. Price, Lincoln’s-inn- 
fields, London.—20th March, 1878. 

1171. Armour for Sutps, Sir J. Whitworth, Manchester. 
—238rd March, 1878. 

$19. Pistons, J. Parker, Wakefield, Bradford.—28th 
February, 1878. 


Patents on which the Stamp Duty of 
£100 has been p 

698. Sewinc Macuines, M. Singer, Oldway House, 
Paignton.—24th February, 1874. 

713. Kyrrrep Fasrics, W. Cotton, Loughborough.— 
25th February, 1874, 

752, Steam, &c., Cocks, J. Mallinson, Welwyn.—28th 
February, 1874. 

727. Twistinc Frixce on &c., W. Brooks, 
Bennington, U.S.—26th February, 1874. 

772. CENTRIFUGAL Macurnes, St.J. V. Day, Buchanan- 
street, Glasgow.—3rd March, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 18th March, 1881. 

4257. Vetocipepes, E. C. F. Otto, Peckham.—1l9th 
October 1880, 

259. Uritistnc Puospuate of ALUMINA, A. Gutensohn, 
Southampton-buildings, London.—19th October, 1880. 

4208. Coatine, &c., Paper. T. H. Rees, Westminster 
Bridge-road, London.—20th October, 1880. 

4288. Steam Generators, J. Windle, Moston.—2lst 
October, 1880. 

4290. CasTING ARTICLEs in Copper, &c., P. M. Parsons, 
Melbourne House, Blackheath.—2l1st October, 1880. 
4293. Compustion of Gas, W. R. Lake, Southampton- 
buildings, London.—A communication from A. W. 

Morton.—2lst October, 1880. 

4205. Wixpow Sasnes, P. Langridge, Eastbourne.— 
2lat October, 1880. 

4299. Macutyery, &c., E. A. Pallister, Leeds. 
—2last October, 1880. 

4310. Maonetic Apparatus, W. R. Lake, Southampton- 
buildings, London.—Com. from 8. Howes, N. Bab- 
cock, and C, Ewell. —22nd October, 1850. 

4312. Tempies for Looms, J. Parkinson, Bradford.— 
22nd October, 1880. 

4327. Looms for Weavina, J. Cook and W. L. Heaton, 
Bolton. 23rd October, 1880. 

4331. Suarrs and Axes, C. F, Parsons; Hamilton- 
terrace, Victoria Park, London.—23rd October, 1880. 
4332. Bricks and Tices, P. Bawden, Norland-square, 

Notting-hill, London.—23rd October, 1880. 

4335. ARTIFICIAL Stone, W. R. Lake, Southampton- 
buildings, London.—Com. from Genuine Naxos- 
Emery Company.—23rd October, 1880. 

4336, SPINNING MACHINE SpinDies, W. R. Lake, South- 
ampton-buildings, London.—Com. from C. H. Chap- 
man.—23rd October, 1880. 

4346. Guass, C. N. Blumberg, Cannon-street, London. 
—Com. from W. Kralik.—25th October, 1880. 

4399. Packinc PERMANENT Way, F. Jackson and E. R, 
Austin, Manchester.—28th October, 1880. 

4407. Boiters, J. Humphrys, Barrow-in-Furness,— 
28th October, 1880. 

4411. Cisterns, &c., U. Bromley, G. Crowe, and W. 
James, Chester.—28th October, 1880. 

4416. Doupiine, &c., Yarns, E. Whalley, Manchester, 
and J. H. Stott, Rochdale.—29th October, 1880. 

4420. Weavinc Reversipte Fasrics, A. and C. H. 
Rothwell, Bury.—29th- October, 1880. 

4432, VeLocipepes, W. Hillman, Coventry. — 29th 
October, 1880. 

4434. TELEGRAPHIC RECORDING APPARATUS, T. M. Foote, 
Brooklyn, U.8.—30th October, 1880. 

4597. Si_k Dressinc Macuiyery, A. Greenwood, Leeds, 
November, 1880. 

4615, Coottnc Brewer's Worts, H. Jaeckel-Hand- 
werck, Grimma, near Leipzig.—10th November, 1880. 

4617. Dryine E, Walker, Newark-upon-Trent, 
—10th November, 1880. 

4628. Tyre Printine TeLecrarns, F. H. W. Higgins, 
Farleigh- , London.—l0th November, 1880. 

4807. Cana, T. Dolby, Dulwich.—20th November, 1880. 

4823. Puaisters, A. H. Mason, Liverpool. — 22nd 
November, 1880. 

4906. ArtiriciaL Stones, H. G. Grant, Market-place, 
Manchester.—Com. from Dr. F. A. Richter.—25th 
November, 1880. 

4943. ExpLosive Compounp, W. R. Lake, Southampton- 
buildings, London.—A communication from J. M. 

win.—27th November, 1880. 

4982. Umpretta Ciotus, W. Critchley, Bradford.— 
30th November, 1880. 

5257. Burners and Recutators, J. L. Corbett, Glas- 

5350. Sait, &c., J. H. » Liverpool.—2lst 

5372. 3. , Liverpool.—22 
December, 1880. 

222. Purtryinc Hyprocatoric Acrp, W. Weldon, Rede 

all, Burstow, and W. G. Strype, Murrough.—18th 
January, 1881. 

353. Fixep, &c., Enornes, R. Brown, Morton, near 
Gainsborough.—26th January, 1881. 

380. Crosinc, &c., Doors, W. Leggott, Bradford.— 
28th January, 1881. 

418. Stoprers for Botties, B. Zibach, Whitechapel- 
road, London.—81st January, 1881. 

497. ELectro-macyetic Inpuction Macuines, H. 
Wilde, Manchester.—5th February, 1881. 

532. Gas Motor Enornes, J. Fielding, Atlas Works, 
Gloucester.— 8th February, 1881. 

563. FILTER-PRESSES, H i Newton, Chancery-lane, 
London.—Com, from A. Dehne.—9th February, 1881. 

Last day for fling opposition, 21st March, 1881. 


4322. Boots, &., J. F. er, Plant 
Nottingham,—23rd October, 1880. 
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26, HorsesHors, L. A, Groth, Finsbury-pavement, 
communication from G, Luchaire.—23rd 
October, 1880, 

4362. Poraro Diccers, J. Wallace, Glasgow.—26th 
October, 1880. 

4370. WaTer-cLosets, &c., J. W. Holland, Crossley- 
street, London.—26th October, 1880. 

4874. TABLE CLorus, &c., 8. Ogden, Manchester, and J. 
Western, Lancaster.— 26th October, 1880. 

4377. Rerarninc Dock Watts, &c., J. T. Parlour, 
Fleet-street, London.—27thk October, 1880. 

4383. ABDOMINAL Bevts, P. W. G. Nunn, Maplestead, 
Bournemouth,—27th October, 1880. 

4388, Scnoo. Desks, P. M. Justice, Southampton- 
buildings, London.—A communication from A. E. J. 
Damman, and A, Cassard.—27th October, 1880, 

4394. Sroot Tuses, Ambler, Bradford. — 27th 
October, 1880. 

4429. Iron, &c., B, Talbot, Wellington. —29th 
October, 1880. 

4438. ARTIFICIAL J. R. Leaver, Swansea.—30th 
October, 1880. 

4446, Denotine Time, &c., R. H. Ridout, Christchurch, 
Battersea.— 30th October, 1880. 

4447. Vetocirepes, T. F. Best, Birmingham.—30th 
October, 1880. 

4449. Burrer Srors, A. A. Langley, Kent-terrace, 
Regent's Park, London,—30th October, 1880. 

4524. Tittine Casks, P, J. Catterall and J.8. Crowley, 
Manchester.—4th November, 1880, 

4544, Furnaces, &c., H. H. Lake, Southampton-build- 
ings, London.—A communication from La Société 
Nessi.—5th November, 1880. 

4549. Bevrs, &c., J. Heap, Ashton-under-Lyne.—6th 
November, 1880. 

4620. Locks, &c., E. Pfeiffer, Queen Victoria-street 
London,—A communication from Messrs. Huppe and 
Bender.—10th November, 1880. 

4712. Giaziers’ Points, &c., A. M. Clark, Chancery- 
lane, London.—A communication from G. W. Hu 
bard.— 16th Novenber, 1880. 

4796. Permanent Ways, A. Fairlie, King William- 
street, London.—19th November, 1880. 

4589. Lirrinc Apparatus, A. Lafargue, Kensington, 
London. —24th November, 1880, 

4952. Furnaces, &c., A. M. Clark, Chancery-lane, Lon- 
don.—A communication from J. Garnier.—27th 
November, 1880, 

4964. VeLocipepes, J. C, Garrood, Fakenham, Norfolk. 
—29th November, 18380. 

4988. Evectric Lamps, K. W. Hedges, Queen Anne’s- 
gate, London.—30th November, 1880. 

5060. Rerriceratine Apparatus, A. 8. Haslam, Derby. 
—4th December, 1880. 

5175. Perroratine, &c., A. H. Robinson, Clyde-road, 
Dublin.—10th December, 1880. 

6312. Heatinc Apraratus, W. P. Thompson, Lord- 
street, Liverpool.—A communication from J. Leiter. 
—18th December, 1880. 

5394. Bicarponate of Sopa, W. Weldon, Burstow. 
—Com. from A, Pechiney,—23rd December, 1880. 

5340, Tricycies, J. H. Walsh, The Cedars, Putney.— 
24th December, 1880, 

5481. Sora Ben, R. E. Parr, Trafalgar-road, Greenwich. 
—Com, from F. Laeremans.—2(th December, 1880. 
161. Recutatixe Apparatus, W. Birch, Salford.—13th 

January, 1881. 

NGINES, W, Foulis, Glasgow.—l4th January, 

1881 


228. CLEANSING Wine, &c., Casks, M. W. Proudlock, 
Newcastle-upon-Tyne, and R. Weatherburn, Burton- 
on-Trent.—18th January, 1881. 

206. for J. J. Sachs, Manchester. 
—2lat January, 1881. 

368. Gas, 8. Holman, Queen Victoria-street, London. 
—27th January, 1881. 

385. CHronocrapns, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from A. L. Stras- 
burger.—28th January, 1881. 

422. Cuvorate of Limz, W. Weldon, Burstow.—Com. 
from A. R. Pechiney.—lst February, 1881. 

423, CuvoraTe of Porasu, W. Weldon, Burstow.— 
Com, from A. R. Pechiney.—lst February, 1881. 

424. CuLorate of Sopa, W. Weldon, Burstow.—Com. 
from A. R. Pechiney.—Ist February, 1881. 

425. Cuvorate of Sopa, W. Weldon, Burstow.—Com. 
from A. R. Pechiney.—lat February, 1881. 

448. Lamps, E. A. and J. D. Rippingille, Aston-juxta- 
Birmingham.—2nd February, 1881. 

450. Sewrnc Macuines, A. M. Clark, Chancery-lane, 
London.—Com. from A. Hurtu.—2ad February, 1881. 

466, ArtiFiciaL Ixpico, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from A, Baeyer. 
—3rd February, 1881. 

559. Decoratine Buttons, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from C. G. 
Dobbs.—9th February, 1881. 

567. WeL_pinc Tunes, A. and J. Stewart, and J. 
Wotherspoon, Coatb: -—10th February, 1881. 

611. Brewixe, &., W. W. Davenport, Birmingham.— 
12th February, 1881. 

613. Mounps, J. Duncan, Mincing-lane, London, and B. 
Newlands, Victoria Docks.—12th February, 1881. 

641. Motor Enoines, E, M. Strange, Baltimore.—15th 
February, 1881, 

653. Stoves, W. Schénheyder, Flora-terrace, Stoke 
Newington, London.—15th February, 1881. 


Patents Sealed 


(List ay Letters Patent which passed the Great Seal on 
the 25th February, 1881.) 

8098. Forminc Tyre Movutps, W. R Lake, Southamp- 
ton-buildings, London.—27th July, 1880. 

8463. Coat Picks, &c., A. R. and H. Strachan, Gates- 
head-on-Tyne, and R. Oliver, Winlaton. — 26th 
August, 1880. 

3467. Boots, &c., C. Morlet, Geneva, Switzerland,— 
26th August, 1880. 

3471. Separatina Ferrocyanipes of IRon, W., T., and 
J. Chadwick, Manchester, and J. W. Kynaston, 
Liverpool.—27th August, 1880. 

3473. TRANSMITTING, &c., SicNats, A. F. St. George, 
Southampton-buildings, London.—27th August, 1880. 

3474. Excavatine, &c., Coat, F. Hurd, Wakefield.— 
27th August, 1880, 

3498. Iron Gritis, &c., H. W. Perrers, Downshire- 
hill, Hampstead, London. —28th August, 1880, 

3499, Lamps, &., W. C. Hughes, Hoxton-street, Lon- 
don,—28th August, 1880. 

3501. Steam, &ec., Cocks, J.C, Etchells, Newton Heath, 
near Manchester.—28th August, 1880. 

8502. Sarery Cases, F. Cooper, Handsworth.— 
28th August, 1880. 

3503. FLEXIBLE Boats, W. G. Forster, Pelham-villa, 
Streatham Common.—28th August, 1380. 

3506. IncuBators, C. H. Dunn and Ki. T, Cartwright, 
Mile End, London.—30th August, i880. 

3510. Heat Recenerators, J. H. Johnson, Lincoln's- 
inn-fields, London,—30th August, 1880. 

3514. CYLINDERS, &c., of Steam Enoines, W. Payton, 
Masbro'-road, Brook Green, and A. Wilson, Vauxhall 
Ironworks, Wandsworth-road.—30th August, 1880, 

3519. Dormer Wixpows, W. R. Lake, Southampton- 
buildings, London.—30th August, 1880. 

3524. CLEANING Siiver, &c., J. Beresford, Altrincham. 
—Blat August, 1880. 

3526. VaLvesfor Steam, &c., W. Morgan-Brown, South- 
ampton-buildings, London.—3lst August, 1880. 

3533. PROPELLING Carries, E, Edwards, Southamp 
ton-buildings, London.—3lst August, 1880. 

3538. Moutps, &c., 8. Neville, Tynemouth.—1st Sep- 
tember, 1880. 

3546. Watones, L, Dee, Sherwood-strect, Golden- 
square, London.—lst September, 1880, 

3550. PREPARING, &c., SACCHARINE JUIcEs, F, Bonnefin, 

enhall-street, London.—1st September, 1880. 

3564, CompENsaTING APPARATUS, C. Gaunt, York.— 
2nd September, 1880. 

3568, CLosinc Borries, T. Walker, Sumner- 
Croydon,—2nd September, 1880. 

8570. Exurpitina, &c., Goons, F. M. B. Bertram, 
Myddleton-square, London.—2nd September, 1880. 


74. Looms for Weavina, T. Singleton, Over Darwen. 
—rd September, 1880. 

8575. Taps for Water, &c., T. Singleton, Over Darwen. 
September, 1880. 
78, VEHICLES, Ww. J. Fraser, Adelaide-road, Haver- 
stock-hill, London.—srd September, 1880. 

$580. Brake Apparatus, R. Smith, Cardiff.—3rd Sep- 
tember, 1880. 

3584. Hyprocen, &c., C. Hessel, Palmerston-road, 
Kilburn.—3rd September, 1880. 

$503. Yeast, J. E. Kewby and J. F. Ramsay, Durham, 
September, 1880. 

3606. Expansion VALVE Gear, A, J, Stevens, Newport. 
—4th September, 1880, 

3608. Tin, &e., PLates, E. Parry, New Bridge-street, 
London, and T. H. Cobley, Dunstable.—4th Septem- 
ber, 1880. 


3611. Riverrinc Macuines, A. C, Kirk, Glasgow.—6th 
September, 1880. 

3626. Pipes, &c., F. Jackson, Nottingham.—7th Sep- 
tember, 1880. 

3628. Tube Expanpers, F. W. Bond, Lambeth, Lon- 
don.—7th September, 1880. 

3635, Governors, &c., A, 8. F. Robinson, Ipswich.— 
7th September, 1880. 

8637. by Execrricity, P. M. Justice, South- 
ampton-buildings, London.—7th September, 1880. 

8672. Banpaces, J. H. de Bussy, Lordship-lane, 
Dulwich.—10th September, 1880. 
3688. Sprinos, H. L. Wilson and J. Clegg, Clayton-le- 
Moors.—10th September, 1880. 
3689. Icep Air InHaLators, W. Brierley, Halifax.— 
10th September, 1880. 

8701. Locks, &c., J. M. Hart, Cheapside, London.— 
11th September, 1880. 

3720. Liquip Merers, H. J, Haddan, Strand, London. 
—13th September, 1880. 

3873. Srock, F, C. Glaser, Berlin.—24th Sep- 
tember, 1880. 

3883. Propuctna Motive Power, W. Prowett, Bir- 

25th Septemh 


—25th Sez 5 
4188. 1 Locks, H. K. Bromhead, Glasgow.—15th October, 
1 


4642. Lamps, J. Thomas, Caledonian-road, London,— 
llth November, 1880. 

4932. Treatine Ores, &c., F. M. Lyte, Putney.—26th 
November, 1880, 

5336. VaLves, &c., J. B. Handysile, Glasgow.— 20th 
Decenher, 1880. 

5416. Compressep Topacco, W. R. Lake, Southampton- 
buildings, London.—24th December, 1880. 

5447. Puriryrc Stream, &c., J. F. Belleville, Paris.— 
28th December, 1880. 

38. Castine Metats, H. J. Haddan, Strand, London. 
—4th January, 1881. 

39. Street Curbs, H. J, Haddan, Strand, London.— 
4th January, 1881. 

75. Packines, T. Tripp, East Stoughton, Norfolk, U.S. 
—bth January, 1881. 

(List of Letters Patent which passed the Great Seal on the 

lst March, 1881.) 

3406. VaLves, A. Sweet, Hampstead-road, London.— 
—23rd August, 1880. 

8572. PaPeR-MAKING Macuinery, J. Hawthorn, New- 
town.—3rd September, 1880. 

3577. Caces, &c., M. Bauer, Boulevard Magenta, Paris. 

September, 1880. 

8588. ArtiFiciAL TeeTH, P. Jensen, Chancery-lane, 
London. —3rd September, 1880. 

3589. Spinninc, &c., B. Berry and 8. 8S. Freeman, 
Bradford.—3rd September, 1880. 

3595. Boxes, &c., L. Wahltuch, City-road, London.— 
4th September, 1880. 

3600. Pranorortes, J. Gautier, Euston-road, London. 
—4th September, 1880, 

8605. Wueets for Tramcars, J. W. Morgan, Garth, 
Taffs Well.—4th September, 1880. 

3623. DistripuTine, &c., Tyre, J. Dittrich and P. 
Ganty, Hackney-road, London.—tth September, 1880. 

3630. Governinc, &c., Gas, D. B. Peebles, Bonning- 
ton.—7th September, 1880. 

3649. Sprino Sourrarres, J. Appleby and A. L. Stamps, 

 Birmingham.—8th September, 1880. 
}0. BeamMinc YARNS, W. W. Urquhart and J. Lindsay, 
Dundee. —9th September, 1880. 

3691. Binpina, &c., Paper, G. W. McGill, Southamp- 
ton-buildings, London.—10th September, 1880. 

3695. Gas, &c., J. F. Parker, Gravelly Hill, near Bir- 
mingham.—10th September, 1880. 

3741. Taps, &., E. Ludlow, Birmingham.—l4th Sep- 
tember, 1880, 

8779. Presses, C. D. Abel, Southampton-buildings, 
London.—1l7th September, 1880. 

8823. Burrons, J. Cadbury, Birmingham.—2lst Sep- 
tember, 1880. 

3828. Steam, &c., Motors, T. O'Haro, Haydon-square, 
London.—21st September, 1880. 

3839. DRYING-CLOSETS, M. Ritchie, Edinburgh.— 
22nd September, 1880. 

3935. TyPE-writinc Macuines, A. M. Clark, Chancery- 
lane, London.—28th September, 1880. 

4180. Bracr-enps, A. 8. Taylor, Manchester.—l4th 
October, 1880. 

4341. Operatinc Betts, G. Skrivanoff, Paris.—25th 
October, 1880. 

4415. Borr_e Sturrers, H. J. West, Brixton.—28th 
October, 1880. 

4614. ELecrric Lamps, C. W. Siemens, Queen Anne’s- 
gate, London.—1l0th November, 1880. 

4939. GARDEN Seats, A. W. Noel, Stanhoe Rectory, 
Norfolk.—27th November, 1880. 

5252. OverHEAD Sewinea, A. Storer, Vienna.—1l4th 
December, 1880. 

5203. Preparinc CoLourinG Matters, J. H. Johnson, 
Lincoln’s-inn-fields, London.—15th December, 1880. 
5270. Rotary M. P. W. Boulton, Tew 

Park, Oxford.—15th December, 1880. 
5283. Puttey Biocks, W. R. Lake, Southampton- 
buildings, London.—16th December, 1880. 
5291. Snutries, J. H. Pickles, Burnley.—l7th Decem- 
880 


ber, 1880. 

5299. CaLtoric Enoines, M. P. W. Boulton, Tew Park, 
Oxford.—17th December, 1880. 

5361, Woop-Turninc Macuines, W. R. Lake, South- 
ampton-buildings, London.—2lst December, 1880. 

5367. Woop-ruRNING Macutinery, W. R. Lake, South- 
ampton-buildings, London.—22nd December, 1880. 


List of Specifications published during the 
week ending February 26th, 1881. 

3411, 38, 6d.; 2423, 8d.; 2483, 2d.; 2556, 6d.; 2773, 6d.; 

4d.; 2829, 6d.; 2845, 6d.; 2849, 6d.; 

2850, 6d.; 2851, 6d.; 2853, Gd.; 2855, 6d.; 2859, 6d.; 

2868, 6d.; 2870, 6d.; 2876, 6d.; 2888, 6d.; 2890, 6d.; 

2893, 8d.; 2896, 8d.; 2898, 4d.; 2899, 10d.; 2901, 4d.; 


3013, 6d.; 3014, 6d.; 3018, 4d.; 3020, 6d.; 3023, 
3030, 2d.; 3033, 6d.; 8034, 2d.; 2039, 2d.; 3041, 
043, 2d.; 3045, 2d.; 3046, 2d.; 

3050, 
3057, 


3089, 2d.; 3090, 6d.; 3095, 6d.; 3096, 2d.; 309 

8099, 2d.; 3100, 2d.; 3101, 2d.; 3102, 6d.; 3103, 
$105, 2d.; 3106, 6d.; 8107, 4d.; 3108, 2d.; 3109, 
3110, 6d.; '3112, 4d.; 3113, 2d.; 3114, 4d.; 3115, 
8118, 2d.; 3120, 2d.; 3138, 2d.; 3139, Sd.; 318], 
3216, Gd.; 3220, 4d.; 3240, 6d.; 3361, 2d.; 4665, 6d. 


BEERS 


*.* Specifications will be forwarded by re from 
the Patent-office on receipt of the amount of price and 
—— Sums exceeding 1s. must be remitted by 
‘ost-office order, made — at the Post-office, 5, 
to Mr. H. Reader Lack, her 
office, South ton-buildings, Chancery-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2423. Breecu-Loapinc Fire-arms, J. H. Joknson.— 
Dated 15th June, 1880.—(A communication from 
C. A. J. A. Heeven.) 8d. 
The drawing shows a longitudinal vertical section of 
a ion of a firearm with the in the position 
which they occupy after the gun has been dischai 
and the cartridge case has m extracted. L isa 
breech-block or obturator, which has a vertical motion 
imparted to it by a curved arm J forming of a 
trigger-plate B, the said arm, in combination with 


the plate B, acting as a lever, and turning upon a 
hinge joint A at the rear end of the plate. At the 
opposite extremity of the plate B is a spring catch D 
formed on and operated by a lever Al, which is carried 
in a recess in the rear part of the trigger guard and 
turns upon a centre C. 

2483. Expiosive Compounns, C. Bjérkman.—Dated 

19th June, 1880.—(Void.) 2d. 

Glycerine or other suitable trivalent alcohol is heated 
and carefully mixed with one-third its weight of a 
carbo-hydrate such as sucrose or glucose, and then 
treated with two and a-half times its weight of strong 
nitric acid. The liquid formed is freed from excess 
of acid by means of water in which a small quantity 
of soda has been dissolved, and after separation from 
water the liquid is mixed with one or more com- 
bustible materials, or materials capable of yielding 
oxygen or other suitable substance, so as to forma 
solid or pulverulent explosive compound. 


2556. Manvracture or G. W. von Nawrocki. 
—Dated 23rd June, 1880.—(A communication from 
T. Kuhne.) 6d. 

The wire is cut off in lengths equal to the length of 
the nail body, and about double the depth of the head. 
If the nail is to have an even taper from the head to 
the point, the piece of wire is split in a slanting direc- 


tion nearly the whole length. The wire first passes 
through ordinary straightening rollers A. The appli- 
ances for cutting off and for splitting a piece of wire 
in a slanting direction are moved forw: by a mov- 
able jaw B. e pieces of wire are cut off by a 
movable slide E. The “jumping up” of the heads is 
done by means of slides and a hammer or bolt. 


2773. Vatve Gear For Sream Enoinegs, G. Low and 
EB. J. Davies.—Dated 6th July, 1880. 6d. 

A is the steam cylinder and B the valve chest, in 
which are two triangular ports, one leading to each 
end of thecylinder. Upon these ports rests the tube 
D open at both ends. Eis the valve shaft secured at 
its end to one end of the tube, so that when the rod is 
moved endwise, the tube moves with it. In the 
interior of the opposite end of the tube are lugs with 
recesses in them, into which projections on the valve 
shaft enter, so that when the valve shaft is turned, the 
tube turns with it. The valve shaft E passes out from 
the end of the valve chest through a stuffing-box, and 
is coupled to, so as to be revolved by, a continuation F 
of the shaft. On the shaft F is a bevel wheel gearing 
with two bevel wheels G of the same size, that can 
turn loosely around the crank shaft of the engine, but 


either one or other of which can be made fast on the crank 
shaft by a sliding clutch H, which can be moved end- 
wise to and fro along the crank shaft by a lever arm 
on a shaft. LLare governor balls, the arms of which 
are pin-jointed to a hollow shaft L!, through which the 
valve shaft can slide to and fro, but which turns with 

the valve shaft by reason of a cotter on the shaft E 

entering slots in arms L? which are fast upon the hollow 

shaft L!; the arms L? are also connected to the shaft 

F and are driven by it. 

2819. GrinpinG or Repvucine Grits, Gratin, &c., J. H. 
Johnson.—Dated 9th July, 1880.—(4A cominunication 
from A. F. and A. G. Beyer.) 8d. 

The porcelain cylinders C C! are enclosed in a case B 
of wood having a rectangular opening in the upper 


side, and the edges of this opening are provided 
internally with depending ledges forming a hopper A. 
This a may be surmounted by a hopper T re- 
ceiving the uce to be ground from a shoot E. The 
‘orm distribu of the produce over the 


even or 


cylinder Cl, which revolves with less rapidity than the 
other, is secured by means of an adjustable distributor 
or feeder R. A rake or comb P is also provided, the 
same being —- of turning on its axis, and in con- 
sequence of the reciprocating movement along their 
axes of the porcelain cylinder against which it bears, 
it regulates the feed accurately according to the quan- 
tity of produce which it is desired to cause to pass 
between the cylinders. 


2028. PENHOLDERS, R. Spear.— Dated 9th July, 1880. 
4 


An atin penholder has fitted to it a kind of 
brush or comb placed over or under the pen itself, and 
when dipped into the ink this comb will retain a 
quantity of ink, which it afterwards supplies evenly 
to the pen. 

2829. Finisuinc Sewinc THREAD AND Twine, H. E, 
Newton.—Dated 9th July, 1880.—(A communication 
from A. Villain.) 6d. 

At one end of the frame A is mounted an inclined 
table T which carries the bobbins. At the foot of the 
table is a trough D containing the glazing material 
through which the threads have to pass. Onleaving the 
trough the threads are carried over a fixed brush E, 
and between a pair of feed rollers F and G, which are 
hollow and heated by steam. The threads then pass 
between the teeth of a comb and a series of brushes 


(2829) 


C1C2C3Ct. After passing the last brush the threads 
receive a further rubbing action from a roller C> 
covered with felt, and they then completely dry 
and glazed to the second part of the apparatus to 
undergo the waxing operation. This apparatus con- 
sists of a_ series of hollow copper rollers or 
cylinders L' L? L3 L‘4 placed alternately two above 
and two below the line of traverse of the thread, 
and covered with thick felt which is charged with 
wax. These rollers are heated internally by steam. R 
is the winding frame. 

2845. Sream Wuisties, J. Miller end I. Smith.— 

Dated 10th July, 1880. 6d. 

The drawing shows a section through the centre of 
right and left valves of one modification. A is a metal 
cylindrical bell divided vertically into two chambers : 
one chamber is provided with a metal stop B capable 
of adjustment, which serves to regulate the tone or 
pitch of the sound produced by the chamber in which 
the stop is placed; the upper end of the cylindrical 

has a cap C screwed on it, and near the lower end 


of the cylindrical bell the sides are pierced by two 
unequal perforations, one to each chamber, and the 
central partition terminates at its lower end in a disc, 
the circumference of which, with the interior circum- 
ference of the cylindrical bell, forms two nearly semi- 
circular slits level with the bottom edges of the 
A cylinder so constructed is screwed 
nteriorly at its lower end to connect it to a three-way 
valve cock D, made expressly for the purpose, pro- 
= with three screw-threaded valve plugs D!, D2, 


2849. SicnaLiinc Apparatus, F. N. Gisborne.—Dated 
10th July, 1880. 6d. 

The gene is suitable for transmitting messages 
by visible signal from a shore station to ships at sea, 
and from one station to a or 

bols the usual am 
tennant, in black on a white ground, or vice versd. A 


(2843) 


vertical screen A is fixed to a turntable, and behind it 
is a hut in which the hani is ted. In it 
are three oblong rectangular openings closed by three 
four-sided prisms or boxes B carrying on three sides 
the devices used in marine signalling, any one of 
which sides may be brought up flush with the screen 
to fill the openings therein. e boxes are shifted by 
suitable gearing, and a disc E indicates when the 
apparatus is in action and when the signalling has 
ceased. 

2850. Giazine ror Roors, J. Dewrance.—Dated 10th 

July, 1880. 6d. 

The sash bars A follow the inclination of the roof, 
and are formed with a central ridge D with a gutter 
on either side. The | age of glass B rest upon the 
sash bars between the ridges, which rise above the 
surface of the glass, and leaden strips C are attached 


to the ridges over the glass, their being bent 
down until they come contact wi ou 
either side. The lower end of each pane overlaps the 
upper end of the —_ next below, and so as to allow 
the glass to rest fiat on the sides of the sash bars, the 


latter are stepped down at the upper end of each lower 

pane, 

2851. Screw Pumps anp Hypravuiic Motors, W. 
Anderson and W. Airy.—Dated 10th July, 1880. 6d. 


The screw consists of the core, the 
envelope, which together enclose 


, and the 
passages open at the 
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ends and passing spirally round the core. The screw 
is mounted in an inclined position, and when caused 
to revolve takes in water at the lower ends of the 
passages and delivers it at the upper end; or when 


fast 


used as a motor, water enters the vy at their 
upper ends, and flowing dewn to the lower level 
causes the screw to rotate. 


2853. Fiusninc APPARATUS FOR CLEANING DRaINs, 
&c., W. R. Maguire.—Dated 10th July, 1880. 6d. 

The flushing tank A has a valve at the bottom yd 
the drain pire, and connected by a chain or rod C to 

one end of a lever D pivotted to the top of the cistern. 


To the other end of the lever is suspended a tank F, 

which is filled by an overflow pipe I, and — by 

a small pipe in the bottom. When the tank F is full 

it raises the valve B and so flushes the drain pipe, and 

as it empties the valve closes again. 

2855. Feepinc Parer to Printinc MAcHINEs, &c 
H. Dinsmore and F. Hoyer.—Dated 10th July, 


The fe feoding z attachment or mechanism consists of a 
euspunnatiiog table A with an adjustable mechanism 
or gauge B for holding the paper in quantity or bulk ; 
C 4s a mechanism for separating the sheets of paper 


8 


A 


and lifting them off the pile or bulk sing] gt sheet 
atatime, to enable them to be is up by the 
exhaust and raised into position Al, from whence they 
are led to the inclined table D, on which they are 
adjusted previous to being taken by the printing or 
other machine. 


2859. Sewinc Macurne, F. H. F. Engel.—Dated 10th 
1880.—(4 communication from E. Murjahn.) 


F The up-and-down motion of the needle bar N is pro- 
duced by a crank on the end of shaft D. On the shaft 
a disc cam C is fastened in an excentric position, and 
works between the arms of a forked crank lever E, in 
connection by an angle lever F with an upright shaft 
H, the bottem end of which carries an arm K, which 


supports at its free ends the shuttle placed in its 
carrier. By this means when the shaft D is turned in 
either direction, the forked lever and shaft as well as 
the shuttle will ‘always be in the same direction at the 
moment when the shuttle has to pass behind the upper 
thread. To insure the co -y ee motion of the 
feeder to that of the shuttle a driving lever J, which is 
connected to a swinging arm R of the feeder, is 
fastened to the shaft H, to which the shuttle lever K 
is attached. The take-up lever T of the upper th 
swings on a pin and rests on a bolt ae within a 
slot of the frame. At the free end of this lever is a 
hole to receive the thread, and the lift is produced by 
an exeentric cam G which supports the bolt. 


2868. Kiers ror &c., Goops AND 
Frprous Susstances, J. Hawthorne. - Dated 12th 
July, 1880. 6d. 

} fA is the shell of the kier ; B is the buffer pipe; and 

C is a nozzle. The lower end of the buffer pipe is 

secured to a base or fixing D, in which is formed a 

which in the example is 
pum f conical in form. The cylindrical part of 

the ¢ ber is bored to receive a hollow cylindrical 

valve E which is attached to the lower end of a rod F. 

The upper end of the said rod passes out through a 


stuffing-box at G, and is screwed to suitascrew thread 
which is formed in the boss of a hand wheel H. The 
Pipe part of the nozzle projects through a hole in 
¢ bottom of the kier, the said hole being larger than 
the nozzle, so that there is space for the flow of liquor 


through samy a in the base D, and through an 
eft around the nozzle to the 
pipe J. The lower end of the nozzle communicates 
with a pipe K, into which the liquor can be admitted 
through a branch pe M, and into which steam can 
also be a valve L. 

2870. VEHICLES FOR RoapD, RAIL, oR TRAM- 

way, J. Wood.—Dated 12th July, 1880. 

A isa vertical lever centred on the bracket fixed to 
the front of the vehicle. The lower end of the lever is 
connected by link A? to a cross bar or shaft, to the 
ends of which are secured the short arms C! of a 
of bell-crank levers. These are mounted on the 
ordinary axletree or on studs or bearings secured to the 


note a anes of the vehicle. The other arms C? of 
the -cranks are formed with suitable bearings, in 
which revolves a shaft or roller, on which is keyed or 
otherwise secured the rims or wheels E, set to the 
proper gauge so as to revolve when lowered in the 
grooves or against the sides of the rail or tram, thus 
acquiring the same result as the present flanged wheel, 
viz., keeping the vehicle on the rails. 
2876. Textite Fasrics, C. D. Abel.—Dated 12th July, 
1880.—(A communication from L. 6d. 
The drawing illustrates the hi 
for the manufacture of tulle by the Suteaneings of two 
sets of threads, one set of weft derived from bo»bins, 
and the other ‘set constituting, as it were, the w: 
_ bobbins are mounted in carriages C, which sli e 
to and fro along curved slotted guides D, each set of 
which form together a kind of comb, having in the 
middle between them a longitudinal slot E, through 
which pass the warp threads F coming from beams G. 


Just before they enter the slot these threads are 
caught in notches of the rules H, by which they 
receive the to-and-fro longitudinal movements that 
guide them among the bobbin threads I, with which 
they become interlaced. The crossings ‘thus formed 
are fixed as meshes by the introduction of the needles 
projecting from the bars K. is machine is made to 
produce close woven fabrics by the kind of exchange 
of the functions of the two sets of threads, the bobbin 

threads becoming, as it were, the warp, constituti a 

grating, between and among the bars of which th 

threads F are interlaced. 

2888. SicNaLLinc ApraRaTus FoR Mines, H. J. 
Haddan.— Dated 13th July, 1880.—(A communication 
from C. Cummings.) 6d. 

The invention consists in connecting a signal with 
the armature of an electro-magnet and placing the 
latter in an open electric circuit, which extends down 
a shaft, so that by closing said circuit at will the signal 
may be. operated ; also in extending electric conductors, 


yon pacers A connected to opposite poles, down a shaft, 
and providing a cage with a device adapted at will to 
electrically connect said conductors during the travel 
or rest of the cage, thereby —— an electro-magnet 
placed in circuit with said conductors, so that its 
armature operates a signal connected therewith, as 
shown in the figure. 


2890. Wasuinc anp SEpARaTING Ores, &c., F. Wirth. 
—Dated 13th 1880.—(A communication from 

H. Hochstrate.) 6d 
H is a water basin “communicating with clearing 
l, in which the level of the water is held uniform 
yy a continual flow of fresh water through the pipe I, 
and an overflow of sufficient height. The pipes R 
receive their water from the apparatus 8, being 


e 


arranged for an extra size of material. The lum 
material carried forward on the endless band F f: 
through G! into the apparatus, ~ sinks into the 
water according to the specific , where it meets 
the upward flow of water, by w an e smaller pieces 
are carried up 8 and over the spout L to an clove: r M. 


2893. Apparatus FoR GENERATING ELEcTRIC CuR- 

RENTS, Baron or and C. W. Vincent. — 
Dated 13th July, 1880. 

The invention relates had ine rovements in a dynamo 


machine Steadiness and uni- 
formity of action wi! the production when required 


of alternating currents are the inventor's aims. The 
— is so arran, that the following coils enter 

field before the = have left. 
A definite current is sent through co’ Figs. 1 and 


2 show respectively a longitudinal and a transverse 
section of the machine. D D are stationary magnets, 
bolted on shaft C; E is an armature; and G G the field 
magnets. The opposite poles of the internal and 


field magnets differ in s' 
armature drum consist of open discs cast with 


C. Hanks of insulated wire laid diagonally cover the 
periphery of the drum. The arrangement of wires 
of hanks to commutator is shown in . 8. 


2896. Steam STEERING Gear, C. R. Simey.—Dated 
13th July, 1880. 8d, 

To the crosshead fixed on the piston rod of the 

steam cylinder A is fixed a rack D sliding in a grooved 


way and gearing with a pinion E hinged on an upright 
shaft, to the lower end of which the tiller chain drum 


Wiel) 


Gis keyed. On the upright shaft is a pinion I gearing 
with a an iadrant keyed on a tubular spindle forming 

part of the valve gear described in patent No. 1586, 
A. = 1879. A hand a 8 is employed, so as to be 
able to steer by 


2898. &e., J. and N. Blezard.—Dated 
14th July, 1880. 4d. 

The seat is secured to an X-shaped frame, one side 
of which extends upwards and serves asa back. Where 
the frames cross they are pery together. To the 
top of the shorter arm the front edge of the seat is 
pivotted, its back —_ working in a slot in the longer 
arm, so that by moving it upwards the whole of the 
chair folds up. 


2899. TREATMENT AND UTILISATION OF FvEL, &c., W. 
Gorman.—Dated 14th July, 1880. 10d. 
The fuel is filled into the chamber A at top, which 
is covered by a cup and cone valve, and the fuel 1s 
ited at the doors B, through which air is admitted. 
_— produced pass through the flues C and are 
pea ied with air for their further combustion by 


——. 


valves X. The heat thus produced distils the fuel in 

chamber A, and the condensable gases pass through 

the passage D and are led away and condensed to 

obtain their liquid products. hen the permanent 

gases are required they are withdrawn by the Boee 

E, and may be led away and purified for 

heating, or Avs producing power. 

or DIFFERENTIAL MICROMETRICAL GAUGE, G. 
co.—Dated 14th July, 1880.—{ Not proceeded with.) 


This relates to an apparatus which is placed between 
two surfaces, one in perfectly level, and the 
other is to be madi 


uly, 1 

The cot or cradle is suspended to a suitable frame 
and connected by two or more rods to a treadle move- 
ment, so that the cradle can be caused to move in a 
horizontal direction by foot f instesd of being rocked by 


Sprincs ror RarLway CARRIAGE &e., 
D. Peters.—Dated 14th July, 1880, 6d. 

This relates to improvements on patent No. 1389, 
A.D. 1877. Each spring consists of a ‘angi longitudinal 
bar A of wood, which has attached to it a series of 
transverse pron Bag B of steel bent into an elliptical or 


oval shape, ond confined between bar A and a jpagt- 
tudinal strip of steel C of semi-elliptic or bow shay 
which connects the strips B and is combined with 
bar A through the metal sockets or end pieces D. 


A 


Between the ends of the strip C and the sockets D a 
piece of felt or other suitable flexible and absorbent 
material E is interposed. 

2912. AND Mippiinas, &c., W. R. 
Lake.— Dated 14th July, 1880.—{4A communication 
Srom D. B. 8d. 

A A represent windows placed on each side of and 
above the main frames : Bi is a sliding door for 
lating the quantity of air drawn into the suction 
C, which is employed to draw the air rr ya the 
dust-collector or parallel strips of cloth at O; D is ha 
frame containing the dust 
of two fans placed at the tail end ot the ae (4 


mn The cloth is fastened to sectional 

on india-rubber oping?’ for the purpose of 

ing the cloth to vibrate are wooden levers or 

hammers for on bars U, which com- 
municate the blows ugh ports N to the edge of the 
sectional screen frame. 

2913. Frames or DousLe SkEPs OR BUCKETS FOR 
AvTOMATIC FILLING AND DiscHaRGING, G. Allix. 
Dated 14th July, 1880. 6d. 

The bucket is formed so thatit can be outemntieniy 
lowered and filled, and raised and disc y the 
use of one chain or rope connected to an — | holsting 
mechanism. The bell-crank lever A is keyed on to the 
rocking cross bar C set in the suspension frame D of 


[2 913) 


the skep or bucket E. To the cross bar are attached 
levers F,to which links H are secured, such links 
being also attached to and working the halves of the 
skep or bucket. To rock the lever A so as to open tho 
skep or bucket, the angled bar B is provided with a 
notch at either end, and intermediate notches, so that 
a sliding shackle catch J, to which one end of the 
actuating chain is attached, will en, with the notch 
at either end as required, and there y with one end of 
the bar B. 
2915. Sortixna Ores, Coat, &c., J. H. and 
Haydock. —Dated 15th July, 1880. 

in the facture or use ot revolving 

“abe tables, which receive the rough material from 


i 


a spout or otherwise, and slowly revolve while the 
sorters sort the various qualities into the different 
zones of the tables, each of which, if more than one in 
number, is capable of being emptied separately by 
stationary scrapers. 
2916. Goversinc Apparatus For MARINE ENGINES, 
cael and H, Adamson,—Dated 15th July, 1880. 
60 
So at to prevent racing by means of the difference 
of pressure at or close to the ea, a stand pipe is 
Keel at the stern and dips down to the level of the 
eel ne, in front ef or behind the pro i. 
this pipe, which is open at bottom, a si 


filled with air passes to 2 diaphragm chamber D 
diaphragm is secured the valve rod is an equili- 
brium valve with for steam to pass thro 

its centre and and press Sf ex above and below ; 

port leading to yoy exhaust to condenser ; N, 
steam passage ; O, sing! e-acting steam cylinder open 
to the atmos; ing rod, connected by 
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levers with the throttle valve; and 8 a spring to 
assist in the valve back. hen the normal 
pressure is in the stand pipe the valve J keeps the 
cylinder O open to the condenser, but when through 
shesnes of pressure in the pipe, and consequently on 
the upper side of diaphragm E, the spring F raises 
the diss and valve rod, the exhaust is cut off 
and communication opened between K and the steam 
pipe N. 

2919. C. Wittenstréin.—Dated 15th July, 

. be 


This consists in manufacturing horseshoes of steel 
or malleable iron by casting in moulds of cast iron or 
some other suitable material, which moulds are con- 


structed in such a way that they can be quickly 

op ned, and that a horseshoe which has been cast in 

such mould can easily be taken from the mould 
without being or broken by shrinking. The 

— for the nails are cast in the shoe at the same 

time. 

2026. Compinep Harvestinc THRESHING Ma- 
cones, W. R, Lake.—Dated 15th July, 1880.—(A 
communication from D. Houser.) 6d. 

Fig. 1 is a plan ine with the top of the 
threshing chamber removed to show the internal 
arrang t of the hi and Fig. 2 is an eleva- 
tion of the side of the threshing portion of the machine 
and attached thereto adjacent to the header or 
sickle bar, the harvesting machine rtion being 

The threshing cylinder J is caused to 


removed. 


2926.) 


revolve by suitable gearing. The pulley K is con- 
nected by a belt with a pulley L, which gives motion 
to the self-feeding apron M, or toa cylinder for con- 
veying the grain to the cylinder J. This cylinder 
threshes the grain and delivers it to a grain carrier or 
elevator O%, whence it is carried to the vibrati 
screen or sieve M®, with which is combined a sp 
conveyor, With this grain carrier and the straw 
carrier B® in some cases are combined a straw picker 
and beater; A? represents a waste straw and chaff 
elevator or carrier. 

2934. Sarery Guarps ror Wixpow CLEanrne, &c., 

T. Rochford.— Dated 16th July, 1880. 6d. 

The Jam; is collapsible, and consists of a metal tube 
frame, the bottom of which is cranked to rest on the 
window sill, and carries two screws connected by a 
nut in the middle, and being right and left-handed, so 
that by turning the nut, the screws are moved in 
—— directions, and their ends, which carry 
plates with roughed or spiked surfaces, made to grip 
the window frame and hold the guard in position. 
The frame may be surrounded by wire gauze, canvas, 
or wood. 

2935. Wire Fencrno, &., J. Westgarth.—Dated 16th 
July, 1880. 6d. 

A wire of a double head rail section is formed by 
drawing or rolling, and is pierced with holes at 
intervals through the web, to receive pointed barbs 
which are passed through the holes and locked by press- 
ing both sides of the wire between them. A coupling 
for fastening the ends of wire fencing is made in the 
form of a link pierced with four holes. Through the 
inner holes the ends of the wires to be joined are passed 
and return through the outer holes. 

2936. Rorary Enaine, &c., D. Gallafeut.—Dated 16th 
July, 1880. 8d. 

The annular cylinder B is excentric to the shaft A, 
which revolves in bearings and carries a concentric 
disc C, large enough to divide the cylinder into two 
chambers, and revolving in a chamber D formed in 
the cylinder. E are pistons— preferably four in 
number—and each in the form of a segment of the 


annular cylinder in which they revolve. 
pistons are arran 
sides 


These 
in duplicate sets at opposite 


beneath the needle for the formation of the hem~ 
stitch; but in addition to these raised or depressed 

rtions for giving the ordinary motions, the said cam 
[provided with a raised portion for moving the 
presser foot and feeding the cloth forward, whilst the 


needle is in the cloth at the part where the veining is 

to be introduced, so as to cause a packing or pressing 

of the weft or warp thread in one direction. The 

other cam for acting upon the needle bar to give the 

necessary throw to the needle is also a wave cam. 

2948. Hanpies ror Teapots, &c., J. Ridge.—Dated 
17th July, 1880, 6d. 

The sockets to which the handles are usually 
attached are made separate from the body of the 
vessel, and have the interior hollow and tapering to 
the end to which the handle is attached. The ends of 
the handle are set down to form a shoulder, and are 
screw ed, These ends are passed into the 
sockets, when a conical nut made of wood, horn, or 
bone, and fitting the interior of the sockets, is screwed 
over each end. The sockets with the handles thus 
attached are then soldered to the side of the vessel. 
2953. Sream Enornes, &c., R. S. Candlish and W. J. 

Norris.—Dated 17th July, 1880. 6d. 

So as to separate air or other gases and impuri- 
ties from the water supplied to steam boilers by air 
and feed pumps, such water is subjected to a vacuum. 
As applied to the suction branch of the air pump, the 
for this purpose consists of a close vessel, 
divided into two parts by a partial division plate A 
rising from the bottom to a little below the intended 
water level in the boiler, Another partial division 

late B is carried from near the bottom to a few 

ches below the top of the chamber and above the 
water level, a space being left between the two plates. 
On one side or on top of the chamber, and between 
opening, w e water, &c., from con- 
daar made to pass. and on the opposite end or top 
of the ‘chamber is another opening, to exhaust the 
chamber by means of a displacement pump, shown at 
Fig. 2, or by the ordinary air pump. ie water 
entering this chamber at C is retai on one side of 
plate B, and the oil or fatty matter can be wh 0! 
at intervals. e water then een 
division plates, and flows over plate A as the water in 
the other the falls in 
. e water thus ina twice 
in the first half of the 
chamber respectively. Soas to assist in freeing the 


water from oxygen, a steam coil may be placed in the 
the chamber. 


second half o The feed pumps take 


their supply from the bottom of the chamber and 
deliver the water to the boilers without any inter- 
mediate air vessels or receivers. The fatty matters are 
drawn off into an air-tight tank, having connections to 
the vacuum space of the condenser, and to the surface 
of the water in the chamber through I. Fig. 2 shows 
the displacement pump by which the air or gases are 
drawn off from the condenser, with the water dis- 
charging the former into the chimney, and the latter 
through pipe C to the feed — Ais the suction 
and B the discharge branch for the air or gases. Fig. 3 
shows the feed pump, the barrel of which is bored 
its entire length, and the ram works therein, its 
bottom being reduced and recessed to receive a spring. 
Over the reduced part fits a cap, retained by bolt B 
fast in the cap, but loose in the plunger, so that the 
spring is compressed by the contact of the cap with 
the water, when the cap forces the water before it. 
2954. Preventinc Waste or Water WATER- 
cLosets, &c., A. Cole.—Dated 17th July, 1880. 4d. 
This consists in the wc speeee- and use to an ordi- 
nary supply cistern A of a syphon B, one leg of which 
works by a sliding water-tight joint over a stand-pipe 
C fixed in the bottom of the cistern A communicating 


with the water-closet. The other or shorter leg of the 
syphon is immersed in the water of the cistern. By 
means of a lever D furnished at one end with a counter- 
balance weight E and attached at its other end to the 
syphon B, the bend of the latter is nominally kept 
above the level of the water in the cistern, 
2960. Pumps, R. Hoskin, jun., and W. Blackwell.— 
Dated July, 1880. 8d. 

Fig. 1 is a side elevation of the upper part of a pair 

of balanced pumps, one pump being in the up stroke 


of the disc C, to which they are connected in | and the other in the down stroke. Fig. 2 shows the 

pairs by means of pins is fixed to blocks G sliding in | phottom portion of the pumps, this view being a con- 

slots in the dise Cc. The and ipes | tinuation of Fig. 1. A A! are bell-crank levers or pump 
ted with in the covers of the 


are 4 

cylinder. To insure the simultaneous and uniform 
adjustment of the two valves at opposite ends of the 
= cylinder, their two shafts P are ted by 
e shaft 


bobs for working the pumps ; A2 A’ are rods or links 
for connecting the pump bobs with the tubular shafts 
or columns, B and B! respectively ; the pump bobs are 


. Hem-strronmne Macnines, D. MeGlashan.— 
Dated Vith July, 1880. 
the shaft B are 


cone, and is provided 
ong to give the ordinar. 
oot for presenting the clot! 


fixed two wave cams, The 


presser 
in the proper position 


so an ted by the connecting-rod or 
link 8, that the hollow shafts or columns B and Bl 
receive an alternate up-and-down motion, one ascend- 
ing while the other is descending. NN! are bearings 
or guide tubes with stuffing-boxes for the tubular 
shafts B B!. At the lower end of each tubular shaft 
BB! there is a branch, leg, or plunger GG! which 
works through a stuffing-box. On the valve 


J J), containing the suction valve M M! and pro 


with a strainer QQ!, the delivery valve LL! isina 
lateral rising extension K K! of the valve casing J J1; 


By 


2 


each part K and K! is formed with a stuffing-box for 

the sliding pipe I I! to work up and down in. 

2969. Mecuanism ror Spinninc, H. J. Haddan.— 
—Dated 19th July, 1880.—(A communication from 
W. Mason.) 6d. 

This relates to means for supporting, guiding, and 
lubricating the spindles of ring spinning frames. A 
is the spindle tubular bolster screw threaded at its 
upper end ; B is the spinning frame rail, the hole to 
receive the bolster being somewhat larger than the 
bolster. At the lower part the bolster a convex 
shoulder upon which rests a concave ring C, the upper 
surface of which bears against the lower surface of the 
rail, while a ring D also encloses the bolster and rests 
on the top surface of the rail. A screw nut E enters 


a concavity in the ring D and screws upon the thread 
of the bolster. From the lower part of the bolster an 
arm H projects and has at its lower end a socket to 
receive an oil reservoir K. The spindle L extends 
into the reservoir K and up through the bolster and 
the bushing F, its foot being sustained by a loosely- 
fitting step M constructed to allow oil to flow from 
the oil chamber into a cavity below it and thence up 
through the step into the spindle foot bearing. 

29770. Raisinc Water, &c., J. B. Duckett.—Dated 

19th July, 1880. 6d. 

This consists in the employment of a flexible steam 
chamber or chambers alternately expanding by the 
admission of steam, and contracting on the conden- 
sation of such steam, and so arranged in combination 
with a rigid liquid chamber and suitable feed and 
delivery pipes that liquid shall be drawn into the said 


liquid chamber on the contraction of the flexible 
chamber or chambers, and s forced out or 
elevated on the expansion of the same. 


K is the | 


| 


curved to the form of the chamber. The materials are 

introduced at the top of the chamber, and leave 

through a hinged door at the bottom. 

2990. Srampinc on Pressinc SHeet iro 

Moutps, A. Scherb.—Dated 20th July, 1880. 6d, 

The apparatus shown is forstamping cups, plates, &c., 

from metal by an ordinary press. The cup is stammped 

with a raised flange, as shown at Fig. 3, by means of 


the fore press shown at Fig. 1, and the flange is then 
turned back or rolled all round as shown at Fig. 4, 
either hollow or over a wire core by means of the 
finishing press or stamp shown at Fig. 2. 
2995. ExpaNDING AND Sroppinc BoILeR oR OTHER 
Tuses, D. J. Morgan.—Dated 20th July, 1880. 6d. 
The object of the invention is to expand and stop 
leaky tubes from the smoke box or front whilst under 
steam pressure, so as to leave the repaired tube as 
effective for continued heating purpose as an ordinary 
stay tube. The drawing shows the apparatus in place 
within a burst pipe L. It consists of an inner and 
lighter tube K, the end of which nearest to the 
operator is first expanded, the farthest end being left 
with its diameter originally smaller than the tube L. 
The tube K can thus be easily introduced, and the 
expanded end serves to close the near end to cause all 


the escaping steam to issue from the further end, 
thus bling erator to work without incon- 
from ping steam. An i tube 
expander A may now be used to make a steam. 
tight joint between the two tubes at the nearer end. 
The ordinary tube expander is afterwards used to 
ex the further end of tube K by fitting to the 
expander a tube B by means of a coupling or socket O, 
such tube being screwed at its outer end, and fitted 
with nut C and check nut Cl. The nut C carries a 
bridge R projecting beyond the tube to bear upon the 
tube plate. The ordinary mandril D of the expander 
is fitted by a socket to a rod E projecting beyond the 
tubes, so that the mandril may be rotated by a tommy 
bar through the eye of the extended mandril rod E. 
3013. Aquatic Lire-savinc anp Sportine Dress, G. 
B. Thornton.— Dated 22nd July, 1880. 6d. 

The dress consists of waterproof garments covering 
the wearer, and a buoy or float to encircle the waist 
and keep the wearer waist high in the water, when 
he can propel himself along by any suitable appliance. 
The float is fitted with air-tight com ents, and 
can carry four persons on it, and it is fitted with sup- 
ports for a gun for sporting purposes. 

3014. Ixcuparors, R. Challinor and W. H. Mawdsley. 
—Dated 22nd July, 1880. 6d. 

The drawer A in which the eggs are placed has a 
perforated bottom B, and is supported abovea shallow 
tray C having an air tube D at the centre, and con- 
taining water to promote moisture. Above the tray U 
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| 


and drawer <A is a coiled copper pipe E containing air, 
and communicating by means of a tube F with a heat 
regulator G, and through the latter with a hot water 


| flexible steam chamber, and A is the rigid liquid | reservoir H. M is the boiler, Qa cold water cistern, 


| 


| 
| 


chamber; F is the feed pipe and G is the delivery 
~— Steam is admitted to the flexible chamber 
at 3. 
2971. W. R. Harris and J. G. Cooper. 
—Dated 19th July, 1880. 
This consists of hard eyelets A, each formed with a 


cutting edge or with a sharp edge which can be | 
forced through some materials without preliminary | 


punching of the material. In the lower disc C of the 
eyletting machine is formed a groove which surrounds 
the piston D, which is forced upwards by means of a 
strong spring E. When using the apparatus one of 
the eyelets is placed upon the piston, and the material 
is brought over the eyelet. When the upper die is 
—— down, the eyelet is forced through the material 
and fixed therein by one operation. 


KNEADING OR Mixine &c., T. Lindop. 
—Dated 19th July, 1880. 6d. 

A cast iron mixing chamber of globular form has 
running through its centre a revolving shaft, on which 
is fixed a series of a shaped to suit the 
interior of the chamber. e blades vary in size, one 
passing close to the inner surface of the chamber, and 
the others projecting varying distances from the shaft. 
Each blade is bent to a spiral form as well as being 


and Sa hot water cistern. 
83018. Dyemnc Yarn, 7. C. Firth and W. Sunderland. 
—Dated 22nd July, 1880. 4d. 
The body of the bobbins A on which the yarn is 
wound is perforated, and these bobbins are placed in 


| holders C connected to a pipe E leading to an exhaust 


pump, by which the dye liquor is drawn through the 

yarn, thereby dyeing it. 

3020. TreatTiNG Maize, Four, J. G. Wilson.— 
Dated 22nd July, 1880.—(A communication P. 
Bahr and R. Brock.) 6d. 

The maize dough is heated so as to transform the 
starch it contains before being mixed with corn or 
wheat flour. The apparatus employed consists of a 
tank A steam jacketted and containing a central 
shaft, toa crosshead on which shovels or blades are 


attached, and when the shaft is revolved the maize 
flour is thoroughly kneaded and raised to a tempera- 
ture of 104 deg, Fah., after which it is removed and 
allowed to cool. When cool half the maize dough is 
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mixed with leavened dough, the other half 

mixed with it during the final preparing of the dough. 

S028. Merar, W. R. Lake.—Dated 22nd 
1880.—(A communication from W. Wenstrom.) 
6d. 


The compression is effected on all four sides at 
directly opposite points of the metal at the same time. 
A is the upper and B the lower roll, the former being 
adjustable vertically, while the latter can slide in 
grooves in the bed, being moved by a feed screw and 


gearing; C and D are two edge rolls, the former being 
tixed to the standards, while the latter follows the 
upper roll in its vertical adjustment, and the lower 
roll in its lateral adjustment. 


3041. Apraratts For Propvcise anp 
Execrric CURRENTS, AND FOR APPLYING THEM TO 
Sreerinc VESSELS, C. G. Gumpel.—Duted 24th July, 
1880.—{Not proceeded with.) 2d. 

For producing the currents the inventor makes use 
of a dynamo or magneto-electric machine constructed 
so as to obtain with a given velocity of the rotating 
armature more numerous and powerful currents than 
are usually obtained, and to avoid heating. He con- 
centrates the polarity as much as possible into a 
narrow field, and distributes an even number, prefer- 
ably four, of intensely polar fields uniformly round the 
circumference of the circle in which the armature 
coils move, the polarity being alternated. The coils 
are wound on a rotating armature similar to the ring 
and cylinder of the G and Si machine. 
For steering vessels the machines are thus arranged: 
—The dynamo or magneto-electric machine in the 
engine-room; as near as possible to the rudder, an 
electro-dynamic machine, moved by electric currents 
sent to its coils; this is connected to the rudder, so 
that according as the armature is revolved one way or 
the other, the rudder goes over to port or starboard. 


. Poumprsc Apparatus, F. H. Greeven.—Dated 
24th July, 1880.—(4 communication from G. A. 
Greeven.)—( Not proceeded with.) 2d. 

This relates to improvements of pumping apparatus 
known as “‘ pulsometers,” and consists in i 
the supply of steam to the chambers for the alternate 
receipt and discharge of liquid, so that steam may be 
supplied to each of a pair of them alternately from the 
main, whilst there is also constant supply of a certain 
quantity of steam to both by a small boring through 
the valve itself. 

3047. Looms, C. Smith.—Dated 24th July, 1880.—( Not 
proceeded with.) 2d. 

The take-up and letting-off motions are placed one 
ovcr the other, the healds move to and fro horizontally 
by cams or tappets and lever, and revolving a 
keep the cloth distended while being woven. e 
sley is caused to rise and fall to beat the weft by 
cranks or cams, and the throw of the shuttle is 
effected by levers and tappets. The mechanism for 
stopping the loom on the absence or breakage of the 
weft is similar to the weft motion now used. A second 
part of the invention relates to the weaving-off of the 
bottoms of cops; and a third part consists in the 
mechanism for actuating or picking the shuttles across 
the shed. A fourth part of this invention consists in 
2 novel arrangement of levers for locking the reed, 
such levers being centred at the front of the sley. 
3049. CLariricaTion oF VEGETABLE IxFusions, &c., 

S.C. Davidson.—Dated 24th July, 1880. 4d. 

In order to clarify decoctions or infusions of tea, 
coffee, cocoa, and ginger, hydrate of alumina is added 
to and thoroughly mixed therewith, after which it is 
filtered. 

S050. or J. Lyle.— 
Dated 24th Julu, 1880.—(Not proceeded with.) 2d. 

A new construction of spring locking “ rein ” or link 
is used, preferably in combination with the “swivel " 
and “‘ hawkes-bill,” which are at present only fitted 
when the machines are used for turning bone 
buttons. 

3053. Drawixc, Sprxnixc, &c., Woon AND OTHER 
Fisres, J. Porritt.—Dated 24th July, 1880.—(Not 
proceeded with.) 2d. 

A square frame is used having a tube at its top and 
bottom end, through which the fibre is passed. On the 
bottom tube is fixed a wharle which rotates the tubes 
and frame, and on the same tube is a loose 
driven by a wheel and worm, and driving one of the 
nipping rollers by another worm and wheel. 

3054. Faprics Imitation or Sear Sxry, &c., 
H. 24th July, 1880.—(Not proceeded 
with.) 2d. 

The material used to manufacture this class of 
fabric consists of a mixture of mohair and silk com- 
bined, and blended previous to spinning, and which 
when produced into a thread may be used either as 
warp or weft. 

3059. Saxp-PaPERING Woop, &c., M. Benson.—Dated 
24th July, 1830.—A communication from W. H. 

Doane.}—{Complete.) Sd. 

The frame B is mounted upon a stationary frame, 

to which it is pivotted at both ends, so that by 

removing either pivot the frame B may be tilted up on 
the opposite end. C and D are sand-paper drums 


mounted on the stationary frame, and are adjustable | 


vertically. A dust-pan E extends from side to side 
beneath the drums to catch the dust, and can be con- 
nected with an exhaust pan at bottom to convey the 
dust away. One drum has coarser sand-paper than 
the other, so that the work coming first in contact 
with the coarser sand-paper is smoothed, and then in 


a 


contact with the finer paper is polished. The frame B 
forms the table through which the upper surface of 
the drums slightly projects, so as to act on the under 
surface of the work. Three se‘s of feed rollers F are 


employed, one of each set ted on the stati y 
frame and aeting through holes in the table on the 
under side of the work, while the top rollers are 
adjustably mounted on the @ B, so as to bear on 
the = surface of the work, all the rollers being driven 
by suitable gearing. L and M are pressure rollers, 
one over each drum, and are also adjustable. The 
shaft N carries at one end a toothed —s and at 
the other end an arm or crank connected by rods with 
the movable frame, so that by rotating a worm gearing 
with the segment the movable frame will be raised, 
when necessary, to repair or examine the sand-paper 
drums C and D. 

3061. Tricrcies, &c., S. Chatwood.—Dated 24th July, 

1820.—( Not proceeded with.) 2d. 

The tricycle has two driving wheels in front and a 
central steering wheel behind. The treadle cranks are 
formed on the main wheel axle, which communicates 
its motion to the wheels through gearing, so that they 
may rotate more slowly than the axle. Both wheels 
may be disengaged so as to rotate freely on their axle. 
3062. Avromatic Frre-aLarms, G. R. T. Brown.— 

Dated 24th July, 1880.—(A communication frou F. 
Bogen.) 6d. 

The detector consists of two compound blades; each 
blade is of two strips of metal soldered together; one 
blade is covered with a sheath of paper, the other left 
uncovered. The electric circuit is constant so long as 
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cylinder the steam enters the bottom chamber of the 
vessel through another tangential nozzle, being whirled 
round between the shell and a curtain, as in the top 
chamber, and then escaping at the 4 of the lower 
chamber. The water from the top chamber passes 
through a coil of pipes P in the lower chamber, so as 
to superheat an y the steam when it enters the 
latter chamber. The feed-water circulates through 
the pipes R, so as to heat the same. . 3 shows the 
boiler, the furnaces of which extend nearly the whole 
length of it, with an uptake T near the back, from 
which tubes W extend and conduct the products of 
bustion to a b her X at front. The tubes fill 
the principal portion of the space below the water line 
not occupied by the furnace, but a space is left 
outside of the tubes, between them and the boiler 
shell, in which the water carried up by the ascendin, 
current of steam may flow downwards. A curv 
shield on each side separates such d ding currents 
from the ascending current of hot water and steam 
arising about the tubes. 
3070. DirrerentiaL Vatve GEAR oF STEAM 
Enarngs, H. Davey.—Dated 26th July, 1880. 8d. 
This relates to improvements on a previous patent, 
in which the subsidiary piston, which conspires with 
the main piston to work a differential lever connected 
} to the main slide, is controlled in its movements by a 
cataract. According to this invention, stops are 
applied to one of the fulcra of the differential lever E, 
so that it is capable of a limited amount of movement. 
This lever, which is connected at F to the crosshead of 
the main engine, is linked at Z to the auxiliary piston 
B, controlled by the cataract piston A. To the end of 
E is linked a rod G connected to the valves of the main 
engine, and limited in its movements by the stops K 
and L, which are adjustable. By this means the 
piston B is prevented from completing its stroke until 
after the point F has moved with the engine, and thus 
by adjusting the stops K and L, the piston B can be 
given a definite lead in advance of the engine. When 


the blades are of same length; but a sudden increase 
of heat acts more quickly on the uncovered blade than 
on covered, making a break in the continuity of the 
circuit. The armature of an electro-magnet then 
comes into play and rings a bell. Fig. 1 and Fig. 2 
show respectively a side view and a plan of the 
detector. Fig. 3 shows the bell circuit. If the increase 
of heat is gradual the blades expand similarly, and 
ultimately act against a fixed stop. 


3065. Rott Topacco, &e., 4. 7. Lendirwm.—Dated | 


26th July, 1880.—(Not proceeded with.) 2d. 

While the tobacco is being subjected to the action of 
the press it is confined by paralled beaded rings of 
metal, divided into semicircles, hinged at one end, 
but open at the other, where they can be fastened 
together by keys. 

3066. Steam Encives Borters, G. H. Babcock, 
S Wilcox, and N. W. Pratt.—Dated 26th July, 
1880. 10d. 

A single piston rod D extends through both 
cylinders, and by a connecting rod drives the crank 
shaft. A single excentric E is mounted on the crank 
shaft, and gives motion to the valves of the two 
engines, the a steam valves of both cylinders 
being tied together, so as to work in unison, the lower 
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steam valves of both cylinders being similarly con- 
nected. The corresponding exhaust valves of both 
cylinders are also connected so as to work always 
alike. Two wrist plates are mounted on a common 
centre C, but are capable of independent motions. A 
compound link works on the excentric E, and is 


similar to an “Allen” link, but besides being a | 


double-ended link adapted to run both ways, it is also 
a duplex link having two parallel parts, a separate 
link block in each part being connected by a rod to 
one of the wrist plates. One link block works the 
wrist plate for the steam valves, and the other works 


the wrist plate for the exhaust valves. By shifting | 


both link blocks from one end to the other of its 
respective link the engine is reversed. Both blocks 
are of course shifted simultaneously, but each one is 
capable of being shifted to and from the centre, either 
simultaneously with the other or independently 
thereof, so as to regulate the throw of the steam 
valves, and thus chan the expansion, without 
changing the throw of the exhaust valves. The air 
pump is formed to allow of rapid motion without 
injury, and is worked by a link I connected at one 
end to the crosshead, and at the other to a lever turn- 
ing on a fixed centre and connected by a rod with the 
hollow plunger of the air pump J, which forms 
of the framework. Fig. 2 shows a vessel through which 
the steam from the boiler passes on its way to the 
upper cylinder and parts with any water it may have 
brought over from the boiler, and in being transferred 
from the upper to the lower cylinder, the steam again 
passes through another part of this vessel, und first 
parts with **: water of condensation, and is then 
thoroughly dried and slight] by contact 
with surfaces hea'ed by the hotter steam above, 
before being used in the lower cylinder. The steam 
enters at K, and issuing e a tangential nozzle 
is caused to whirl round in the space between the 
shell and the curtain M, the water it contains 

deposited and tric down the shell, while the 


steam rises inside the curtain and leaves the vessel at 
top. 


After being used expansively in the upper 


a I d engine having a differential valve gear is 
unequally loaded, having more duty to perform in the 
one stroke than in the other, the balance weights 
usually employed to equalise the load are abolished, 
and to the low-pressure slide is adapted an adjustable 
plate or shutter, set so as to throttle more or = one 
of the steam ports. When lift valves are used to 


E 


ld 


| admit steam to the cylinder, so as to equalise the 

| action, levers are employed for working the supply 

| valves of the low-pressure cylinder, such levers having 
adjustable fulcra, which can be shifted nearer to or 

| farther from the valve stems, whereby the inlet valves 
at the two ends of the cylinder can be made to have 
different strokes. To avoid the long pause occurring 
at the end of a stroke in a differential engine when 


arranged so that they are opened for each stroke by 

the differential gear, but are closed independently of 

it by a motion derived from the engine. 

3071. Weavinc Seamiess Corsets, &., J. C Mevw- 
burn.—Dated 26th July, 1880.—(A communication 
Srom La Société Stiegler Jeune and Cargemel.) 6d. 

This consists in making in full the travel corre- 
sponding to the production of the gore, and when this 
travel is made the presser or holder frees the fabric, 
and the weights which tighten the threads 
bring up into a straight line the line of weaving 
stopped by the reeds, when the shuttle weaves for the 
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whole len and the gore is made. The lengths 
woven in the course of the formation of the gore are 


determined by the jacquard. is arrangement 
allows of the employment of fly shuttles, and its 
characteristic feature is the application to power looms 
of a movable presser or holder, which draws the fabric 
by the action of the loom itself. This presser consists 
of a supporting bar A connected to a frame free to 
oscillate on a shaft N and fitted with an elastic band, 
on which is _— the fabric which the presser is to 
draw. The fabric is pressed on the bar by another 
bar X, having teeth to prevent the fabric slipping, and 
kept pressed against A by levers RS T and weights G. 
| To the frame carrying the bars are fixed two racks C, 
| with which gear the wheel M, near to which is a rod P 
| traversed by the tail of a hooked bolt, the nut of which 
carries a handle F to tighten the hooked bolt and 
| cause the wheel M to revolve with its shaft, such 
wheel being moved by the regulator of the loom, and 
| causing the racks C to draw forward the frame and with 
| it the fabric. 
| 8075. Borrte Wasners, A. Clavk.—Dated 26th July, 
1880.—(A communication from G. D. Dows.) 6d. 
A tubular shaft C is mounted in suitable bearings on 
| a table and driven by a pulley D. To its end is 


wat 


Ing arms, 
_ and an clastic and flexible connecting ti2 formed pre- 


worked with an early cut-off, the supply valves are | 


ferably of leather. The other end of the shaft is fitted 
with a cock to admit water, such cock being automati- 
cally opened and closed when the bottle is pushed into 
the sleeve N. For this purpose a rectangular frame 
formed by side rods J a cross rods K can slide in 
the pillars on the table, and being forced backward by 
the bottle when placed over the brush, opens the cock. 
When the bottle is withdrawn the springs M force 
back the rectangular frame, which closes the cock. 


$3081. Jetty anp Pacxaaegs, 7. F, Blackwell, 
—Dated July, 1880, 6d. 

The bottom of the mould is made of thin sheet 
metal soldered in, and in it is 4 filling-in hole through 
which the molten jelly is poured, after which it is 
closed by a cap soldered over it. The oy 4 is thus 
ready for transport, and when desired to be eaten, the 
bottom is easily torn off, and the jelly turned out in 
shape ready for table. 

3083. Grove Fasteners, W. F. Hall.—Dated 27th 
July, 1880.—(Not proceeded with.) 2d. 

A metal plate carrying a flat spring in a ve is 
secured to one side of the opening in the glove, and 
to its front at one end is hinged a piece with a heel 
bearing upon the — On the plate is a stud, the 


underside of the hinged piece being recessed to receive 

the stud. 

3088. Marcu Boxes, W. J. Webster.—Dated 27th 
July, 1880. 6d. 


The box is connected to the case so as to be capable 
of only partly sliding out, and the sides near one of 
its ends are cut, so that when projected the end may 
be turned down into the same plane as the bottom, 
thus exposing the matches. 

83089. Evevarors ror Raistnc WATER FROM MINES, 
&e., J. and G. Day.—Dated 27th July, 1880,—(Not 
proceeded with.) 2d. 

The apparatus employed is in the form of an 
injector, the motive power being water. 


| $090. Rorary Exores, &c., M. G., A. M., and S. M. 


Jaschenetzki.— Dated 27th July, 1880. 
The shaft 8 is hollow in the cylinder U and solid at 
each end. P is the inlet, R the outlet, and D an air 
vessel on the delivery side. The piston K is fitted 


3090} 


with packing, behind which are springs. The interior 

curve of the cylinder is such that the centre of the 

axis is the focus, and that all radii passing through 

such focus are of exactly the same length. 

3005. SerarasBie Buttons, &c., J. L. Garside. —Dated 
July, 1880. 6d. 

The stem of the back is formed with a flat part 
which passes through a’slot in a diaphragm in the top, 
and is then turned a quarter of a revolution, the edges 
of the hole in the wo ef gaging with not 
in the stem. Springs tend to keep the parts in their 
locked position. 

. Inon Sreex, L. M. Lindberg.—Dated 27th 
July, 1880.—{Not proceeded with.) 2d. 

A bath of crude or pig iron is placed on the hearth 

of a furnace, and rich gas, together with air aoeeey 
th 
y 


for its combustion, is caused to enter the furnace wi 
great velocity, and in such manner that a 5s) 
lighted flame is formed and directed against the sur- 
face of the molten iron, its velocity removing the slag 
and its concentrated heat and oxidising power con- 
verting the iron to steel or malleable iron. 

3007. Comrostrion FoR CLEANSING BorLers, &c., 
W. Seymour.—Dated 27th July, 1880. 2d. 

The composition is a preparation of lime, sulphate 
of salt, chalk and coal in equal proportions, the whole 

yulverised and roasted in a furnace, after which it is 

Poiled in water till greatly reduced in bulk, and 

brought to the consistency of clay. 

3099. Revotvine Liquor, Fruit, AND CONFECTIONERY 
Sranp, J. Seelig.—Dated 28th July, 1880.—{Not pro- 
ceeded with.) 2d. 

The stem is of metal, and a tube is fixed in the foot, 
round which revolve frames or trays containing the 
bottles containing the liquors or the other objects to 
be held. 

8100. Toots ror Dressinc Stones, Wood.—Dated 
28th July, 1880.—(Not proceded with.) 2d. 

The tool consists of a thin flat cutting chisel fixed in 
the head by set screws and a wedge, so as to allow of 
its adjustment therein. 
$101. Paren-maker’s Dryinc Fets, J. Porritt.— 

Dated 28th July, 1880. 2d. 

The cloth is made four, five, six, or more folds to the 
thickness required, and is woven so as to form one 
cloth. To join these cloths the ends of the warp 
threads of the inner folds are knotted together, and the 
knots or beaten together to make them im- 

reeptible. The warp threads from end of the outer 

Poa are drawn over the joining of the inner folds, an 

into the other end of the outer fold, from which 

corresponding warp threads are drawn out so as not to 

increase the thickness of the cloth at the E omy 5 

When the ends of the outer end have been joined on 

one side the cloth is turned, and the outer fold of the 

other side is joined in a similar manner. 


3102. Curtine anp Mrxcina Savsace Meat, &c., 7. 
Williams, jun.—Dated 28th July, 1880. 6d. 

The knife shaft D is driven direct, and on the frame 

is mounted a pulley H in a line with the shaft D1, to 

which the driving strap may be when 


— 


desired to turn back the cover and with it the knife 
shaft. The bowl L is mounted on shaft M, and is 
adjustable by a screw O. It is rotated by worm and 
spur gearing from shaft. 
3103. Treatine Leatuer Scrap, &c., H. Lissagaray.— 
Dated 28th July, 1880. . 

The scraps a of alkali at 
a temperature of from 70 deg. to 100deg. Centigrade, 
from one-quarter to one hour, and when saturated the 
solution is drawn off, and the scraps raised to from 
120deg. to 140 deg. Centigrade, thus drying it, when 
it is powdered and used as manure. 
&c., J. Bonner.—Dated 28thJuly, 1880, 


‘ot with.) 
The fo.t pedal cc nsists of an elliptical ring, the under- 
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side of which carries the upper half of an excentric clip, 

connected ge to the lower half of the clip, which 

is fitted with a weight to keep the pedal in a horizontal 

position. 

$106. Arracuine Door Knops To THEIR SPINDLES, 
Hookham.—Dated 28th July, 1880. 6d. 

On that end of spindle B which is to receive the 
movable knob a series of angular notches are made on 
each angle, the notches on one angle being in advance 
of those on the adjacent angle, by which means a fine 
adjustment can be effected by causing the screw in the 


movable knob to engage with any one of the four 
series of notches. The end to receive the fixed knob 
is formed with only one setof notches. F is a metallic 
mount used when the knobs are not metallic, the hole 
through which the spindles pass being of the same 
form as the spindle, A spring clip serves to prevent 
the screw working loose. 
3107. Hypravitic Marin ror THE DISTILLATION OF 
Gas, G. W. von Nawrocki.—Dated 2%th July, 1880.— 
(A communication from J. Foerster.)—(Complete.) 4d. 
The hollow cone A during distillation assumes the 
lowest under the tar level in the 
main X. It is suspended to the end of a rod B which 
2s out through the lid of the pang gaspipe D, and 
D connected to an outlet C and E, by means of 


which the cone may be raised from the retort firing- 

room into the position shown in dotted lines, and 

brought into connection with the gaspipe D before the 

retorts are opened. ‘The tar flowing down D will then 

make a joint between A and D. 

$108. Fastenrncs ror Winpow-sasnes, &c., 7. H. 
— 28th July, 1880.—(Not procceded 
with. 

Two pieces of metal are so curved as to form a com- 

lete circle together, the top and bottom surfaces 
cing flat. One piece forming about two-thirds of the 
circle is fitted to the lower sash, and the other piece 
is fitted to the top sash. A hole is drilled through 
both pieces and right round them, the lurger 
apse containing a curved bolt by which the window 
secured, 

8109. Wrixcixc Macurines, E. Clements. —Dated 28th 

July, 1880. 6d. 

The articles to be wrung are placed in a revolving 
cage A made of wire and fixed to a central a 
mounted on the upper end of shaft B, on the lower 
end of which is a bevel friction pinion, which rests 


a 


(with the weight of the cage and its contents) on 

another pinion driven by a pulley and strap. As the 

weight of the cage increases, the adhesion between the 

surfaces of the frictional driving wheels will corre- 

spondingly increase. 

8110. Asatinc Smoke, &c., H. Walker.—Dated 29th 
July, 1880. 6d. 

The products of combustion from the coke ovens C 
are led by short chimneys B and branch pipes to a 
hydraulic main A, the end of the branch pipe dipping 
selow the level of the liquid in the main, from which 


the tai as it accumulates is withdrawn so as to keep a 
constant level. The valuable volatile products are 
thus condensed, while the combustible gases can be 
utilised for heating or illuminating purposes, or they 
may be burned without generating dark smoke. 


8112. Propucine Licut Heat By THE ComBus- 
TION OF Hyprocarpon O11s, F. Wilkins.— 
Dated 29th July, 1880.—(Not proceeded with.) 4d. 

This consists of a novel method of impregnating air 
with the vapour of an inflammable liquid, such as 
light hydrocarbon oil, the air passing over a series of 
trays containing the liquid, and placed at a level 
above the place where the light is to be produced, so 


that the mixture of air and inflammable vapour is 
sufficiently heavy to descend a pipe communicating 
wi burner, 


3113. Recorpixa Music, FE. Hoyer.—Dated 29th July 
1880.—( Not proceeded with.) 2d. 

A marker is attached to each key, so that as it is 
struck, the marker will form marks or indentations 
on a paper band caused to move slowly along under 
the markers. 

3114. Morive Power Apraratus FOR WORKING 
Dritiine, Rivettixc, Hoisting, AND OTHER 
Macuines, A. C. Kivk.—Dated 29th July, 1880, 4d. 

Water or other suitable liquid is supplied to the 
machines under pressure by a fiexible pipe communi 
cating with a set of pumps worked by a steam engine, 


the pump, engine, and boiler being combined together 
on a framing mounted on wheels, so as to move it to 
the drilling or other machine. 
83115. anv Winvine Corton, &c., J. Parker 
—Dated 29th July, 1880.—( Not proceeded with.) 2d 
This ists of a thine for spinning yarn and 
—t. it into the form of a cop at one operation, 
and it is somewhat similar to that used for putting 
twist into rovings and winding the same on to bobbins. 
8118. Sewinc Macnines, H. J. Hoddan.—Dated 29th 
July, 1880.—{A communication from A. Diring.)— 
(Not proceeded with.) 2d 
The catcher or ae of the mechanism forming the 
meshes is connected with the base plate, on which it 
rests only by a small part of its circumference so as to 
leave a clearance between the two. The catcher is 
oscillated by toothed gearing and is made hollow to 
receive a spool kept in position by a og perforated, 
and fitted with a spring to regulate the tension. 
8120. Texnis MaRKER, J. Appleby and A. L. Stamps. 
—Dated 29th July, 1880.—(Not proceeded with.) 2d. 
A dise bearing on its e the numbers and letters 
by which the progress of the game is indicated is 
attached to the bat, and over it moves an index finger, 
a spring acting thereon soas to prevent it being moved 
accidentally, 


3139. ror Dryrsc Buryinc GLazep 
Bricks, &c., W. Holcroft.—Dated 30th July, 1880. 
8d. 


Ais a of kiln whet 
top, in which the ng an bric 
pe effected. Firegrates B are formed in one side, and 
others C in the other side of the kiln, both sets being 
below the floor of the kiln, and those of one set being 


(3133) 


situated midway between those of: the other set. 
Flues E and F communicate ively with the 
tes B and C on one side, and with horizontal side 
ues G and H on the opposite side of the kiln, the 
flues G and H running along under the floor the 
whole length of the kiln, and communicating at one 


UY 


end with central flue I, through which the products 
of combustion pass to the main flue L. The ends are 
also heated by firegrates having flues communicating 
with the flues G and H. 


3181. ManvuracturE AND TREATMENT OF CoppER, &c., 
J. H. Johnson.—Dated 3rd August, 1880.—(A com- 
munication from P. Manhes.) 4d. 

As applied to the treatment of sulp 


then rinsed and dried, when it is gn 4 for use. The 

wool thus prepared is impregnated with sulphur, and 

gam hee used of garments as a substitute 

for sulphur baths or ointments. 

3240. Urnorsteny Nas, W. Pitt.—Dated 7th 
August, 1880. 6d. 

The and body of the nails are made in one 
piece, from brass or other ductile metallic wire by 
means of dies and pressure, the bodies being made to 
the required shape and size, and the heads flat. The 
heads are afterwards operated on by dies and pressure, 
so as to give them a dome or mushroom shape. 

83361. Rerininc Sucar, A. Sauvée.—Dated 19th 
August, 1880.—(A communication from EB. Courmer- 
son.) 2d, 


The object is to convert all the syrup from the first 
boiling into sugar fit for sale. In the case where loaf 
sugar is manufactured, instead of treating the 
residuums from each boiling one after the other, 
whereby ogo poorer and poorer in quality are 
obtained, the operations for purifying 
and obtaining a better colour are performed at the 
same time on the green syrup, so as to obtain a mass 
much r in colour and much nicer to the taste 
than that usually obtained. The mass is then dis- 
integrated, and after being dried to the required 
point is reduced to powder by any suitable apparatus. 
3411. Kyirrinc Macuines, W. Morgan-Brown.—Dated 


cylindrical knitting machines 
wherein the cam for operating the knitting needle 
jw f be made to revolve continuously about the needle 
to operate the needles to form a 

may be made to reciprocate about a portion of the 
needle bed and needles to knit a flat web, or to fashion 
a web as in the production of heels and toes of socks. 
The portion of the circular series of needles (less than 
half), which knit the instep of the stocking, are 
actuated by the working cam which operates only 
when circular knitting is taking place, and the 
remainder of the series placed under the control of 
the jacquard are actuated by a jacquard cam through 
suitable levers and connections. During reciprocating 
knitting the jacquard vam is the effective one. The 
jacquard surface determines the number of fashion- 
ing needles selected for operation at each reciproca- 
tion of the machine, and the number of revolutions 
and of reciprocations, an quently the lengths of 
the circular and fashioned portions of the web, are 
controlled by a pattern chain. A second pattern 
chain controls the application of tension to the yarn 
at certain portions of the web to knit some parts of 
it closer than others, the operation of take-up recipro- 
cating knitting, the introduction of «a thickening 
thread at suitable intervals in the web, its severance, 
and the stoppage of the hine when the web is of 
per length. The cam ring is driven by arack when 
tis reciprocated for fashioned work, and by a spur 

gear when rotated for knitting a circular web. 
4665. Breecu-Loapine Fire-arms, W. R. Lake.— 
Dated 12tk November, 1880.—(A communication from 

D. Kirkwood.)—(Complete.) 6d. 

The barrels are hinged to the breech piece, and to 
the same pin is pivotted the hammer C, one arm of 
which bears a spur A that projects upon the shoulder 


B on the locking lug attached to the barrel. Upon the 
downward movement of the breech the shoulder B is 


copper 
ores, this invention consists in reducing the ore with: 
out submitting it to a preliminary roasting. This 
reduction is preferably effected in a cupola or half-high 
blast furnace, and it has for its object the elimination 
of the earthy gangues by the formation of slag or cinder, 
and concentrating the metallic parts into a matt more or 
less rich in copper, but also containing iron and a e 
proportion of sulphur. The liquid matt thus obtained 
is run direct from the melting furnace into the con- 
verter—previously heated to the requisite temperature 
—and the manipulation of the converter, theadmission 
and pressure of the blast of air, are regulated and con- 
ducted in the same manner as when cast iron is 
treated by the Bessemer process. 


3216. Movu.ps ror THE MANUFACTURE OF PAVING AND 
OTHER Bricks, &., W. Batten.—Dated 6th August, 


1880. 6d. 

The drawing shows the mould open for the removal 
of the brick, and the arm carrying the frog lifted from 
the cover of the mould. The mould is made in two 
—_ A and B hinged together, and forming a closed 

x. The part A is fitted with a hooked catch D to 
engage a projection on part B. e depressions F when 
the mould is closed form passages for the escape of 
excess of molten slag or scoria, of which the bricks 


aremade, When the mould has been closed and filled 
with molten slag or scoria, the lever H is brought 
down and its frog or plunger I enters the hole G in 
A and consolidates and forces the slag into all 
parts of the mould. By the bracket X the moulds are 
attached to a revolving frame to bring them succes- 
sively under a vessel containing the slag or scoria. 


$220. Treatment or Woot, &ec., C. Kesseler.—Dated 

6th August, 1880.—(A communication from A. 

¢ wool is placed in tepid water, and when - 
rated the water is but without 
material, which is then passed to a bath of cold water 
and sulphuric acid and left for three or four hours 
after which it is passed through cold water and pressed 
out, It is then placed in a bath consisting of sodic 
thiosulphate in cold water for three or four hours, and 


gaged and the er tripped upon releasing 
the trigger. The sliding bar G serves to lock the 
trigger before the cocking of the hammer. Fig. 2 
shows an improved cartridge shell ejector. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


23'7,020. MECHANISM FOR MOVING THE CRANKS OF 
ENGINES AND OTHER SHAFTS FROM OFF THEIR DEAD 
CENTRES, Josephus F. Holloway, Cleveland, Ohio.— 
Filed December 10th, 1880. 

Claim.—(1) The combination, with a crank shaft 
having a friction drum or wheel secured thereto, of a 
starter D, and devices for forcing said starter snugly 
against the periphery of the friction drum or wheel 
and imparting a ial rotary movement to the crank 
shaft, substantially as set forth. (2) The combination, 
with a crank shaft having a friction drum or wheel 
secured thereto, of a starter D and devices for utilisi: 
steam or hydraulic power to actuate the starter an 
impart a partial rotary motion to the crank shaft, sub- 
stantially as set forth. (3) The combination, with the 


237.020 


L 


crank shaft having a friction drum or wheel secured 
thereto, of a starter D, a power cylinder, and a link 
connecting the piston rod and starter, substantially as 
set forth. (4) The combination, with a crank shaft 
having a friction drum or wheel secured thereto, of a 
starter D, connected with a vibrating arm and a steam 
or hydraulic actuated piston for imparting movement 
to the vibrating arm and starter, substantially as set 
forth. (5) The combination, with a crank shaft ha’ 
a friction drum or wheel secured thereto, of a starter 
D connected with a vibrating arm, and an excentric 
journal for said vibrating arm, substan’ 
as set forth, (6) The combination, with a crank t 
having a friction drum or wheel secured thereto, of a 
starter D connected with a vibrating arm, and a steam 
actuated piston for raising and depressing the starter, 
substantially as set forth. 
237,046. TeLErHonic RECEIVING APPARATUS, Charles 
oa" New York, N.Y.—Filed November 3rd, 


la 
including a receiver and a bell- t 


magnets, tension changer, and diaphragm be’ 
mounted upon a single base, substan 
(8) The combination of the adjustable magnet A, 

for connection with a main line, the arma- 


ture F, provided with a stud, the carbon block K, the 
adjustable et Al, having one terminal of its helix 
connected with said block and the other with one pole 


of a local battery, the opposite pole of which is con- 
nected with the armature -F of the magnet A, and a 
receiver diap! arranged for operation by said 
magn (4) A magnet 


hragm 
et Al, substantially as descri 


supported upon a pedestal provided with an openi: 
or eye, in combination with a suitable pola 
screw extending through said opening or eye, and 
adjusting nuts arranged upon said screw for adjusting 
and securing said pedestal and —— in position, 
substantially as described. (5) A carbon contact piece 
carried by an elastic non-metallic support, in combi- 
nation with a movable pressure device arranged to act 
upon said carbon for controlling the flow of an electric 
current therethrough, substantially as and for the 
purpose set forth. 3 
23'7,009. Lawn Mower, Francis E. Drury and Charles 
H. Paxson, Cleveland, Ohio; said Paxson assignor 
to said Drury.—Filed January 28th, 1879. 
Claim.—{1) A lawn mower having a loose 
wheel and an independent internally-toothed gear 
wheel, the latter forming, in combination with the 
main frame, a protecting case for gearing, sub- 
stantially as shown. (2) The combination of a forked 


237.093 


und 


spring handle and lugs on the main frame extending 

beyond the sides of the handle stops to allow the 

reversal of the driving handle, substantially as de- 

scribed. (3) In combination with a lawn mower, a 

detachably-attached bent pole or driving handle, by 

reversing which its height may be regulated, substan- 
tially as shown. 

23'7,107. Straw Burninc Borter FurNACE, James H. 
Gillett and Harrison Gillett, Lake City, Minn.—Filed 
November 17th, 1880. 

Claim.—In an agricultural furnace, the combination 
of an extensible ash-pit or fire-box constructed of 


oo 


telescopic sections, with devices for rai 

and lowering said pit or fire-box, substantially as an 

for the purpose set forth. 

237,132. ExecrricaL TELEPHONE, Allen W. Rose, 
New York, N.¥., assignor to Chas. A. Cheever, sane 


place ; said. Cheever assignor to himself as trustee.— 

Filed October 26th, 1880. 

laim.—The combination, substantially as herein 
set forth, of the case, the magnet, the plunger, the 


: 


4 


Senet buffers or sustaining springs, and metallic 


gs 
ina 
circuit. 


p or mag ion 
tic field, and constituting part of a galvanic 


arranged for operation by said magnet, substantially 
as described. (2) The combination of the magnet A, 
arranged for connection with a main line, the magnet 
Al, included in a local circuit, a tension changer 
arranged for operation by magnet A, for varying the 
tension of said local circuit, and a receiver dia; 

arranged for operation by said magnet Al, the said 


237,131. Transmittinc TELEPHONE, Allen W. Rose, 
ew York, N.¥., assignor to Chas. A. Cheever, same. 
place ; said Cheever assignor to himself as trustee.— 
Filed October 26th, 1880. 
Claim.—{1) The combination, substantially as herein 
set forth, of two elastic or yielding diaphragms, con- 
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combination of an electro-magnet arranged for con- fe 


174 


THE ENGINEER. 


Marcw 4, 881. 


stituting magnetic poles and included in a galvanic 
cireuit, with metallic filings capable of magnetic or 


inductive action interposed loosely in the magnetic | 


field between said diaphragms. (2) The combination, 


substantially as ‘herein set forth, of the case, the 
wouthpiece, the magnets, the interposed insulating 
material, the diaphragms constituting magnetic poles, 
the filings interposed in the magnetic field between said 
diaphragms in a loose cond 2 galvanic circuit, 
0° which the filings form a part. 
237.161. Macuixe ror Sawixe 
James H. Brown, Boston, Mass. 
1880. 
Brief.—A revolving drum carries the pieces of wood 
to the saw, the logs resting upon rollers arranged 
radially in longitudinal rows upon the drum. At a 


KINDLING - WooD, 
Filed July 7th, 


certain point in the revolution of the drum the spring | 


dogs are tripped and the rollers turned, feeding the 
log forward by a stationary tripperand rack. Clain.- 

(1) A machine for sawi ng-wood made sub- 
stantially as herein shown and described, consisting 
of a saw and a cylindrical rotating frame provided 
with one or more rows of radial rollers for carrying 
the logs, one or more rows of spring clamps for hold- 


237161] 


ing the logs, and devices tor intermittently rotating 
the log-supporting rollers and for raising the spring 
clamps when the logs are to be pushed forward, as set 
forth. (2) In a machine for sawing kindling-wood, 
the combination, with the spring clamps P and rellers 
K, on rotary frame A, of the tripper R, cog-wheels N, 
and racks O, emmy quick succession to trip the 
clamps and actuate the rollers, substantially as de- 


scribed. 
23'7,182. Castrxc Bort-HOLES CHILLED Mov.p- 
BOARDS, Burnett B. Harris, South Bend, Ind.—Fuled 


June 30th, 1880. 
Claim.—In chills for casting bolt-holes in mould- 
boards, the combination with the chill C, having sand 


holes D, and the die E, having point F, of pattern G, 


having countersunk holes filled with corresponding | 


cup H, as shown and described. 
237.185. Retay, Geo. M. 
Brooklyn, N.¥.—Filed July Wth, 1880. 
Claim.—{1) In a telegraph relay, the combination of 
the expansion wire A, friction piece G, spring, and 
arbour, as shown and described. (2) The method of 
augmenting the expansion of an electrical conducting 
wire by the application of external heat, as herein 
specified. (3) In a telegraph relay, the combination 
of a heater with an expansion wire, as specified. (4) 
In a telegraph relay, a retative contact surface, in 


Hopkins, 


combination with a vibratory contact surface, sub- 
stantially as specified. (5) In a telegraph relay, a 
movable electrical conductor, in combination with 
vansion wire, for putting more or less of 
the expansion wire into circuit, as specified. (6) In a 
telegraph relay, the contact pins P, electrically con- 
nected with the main line, and the movable contact 
bar K, connected with the main line, in combination 
with the expansion wire A and spring E, as herein 
specified. 
237,188. TeLePHoxe, John H. Irvin, Morton, Pa. — 
Filed April 24th, 1880. : 
Claiim.—{2) A battery provided with two indepen- 
dent electrodes insulated from each other, but excited 
by the same solution, for the purpose of taking out of 
the same battery two independent currents, whereby 
a regulator in the battery independent of the trans- 
mitter current may operated to compensate the 
effect of fluctuations ot electro-motive force, sub- 


stantially as set forth. (2) In a telephone, variable 
resisting electrodes combined with an electro-magnet, 


applied and adjusted to regulate independent of the | 


transmitter current the electrode resistance with a 


variability corresponding to the fluctuations of electro- | 


motive force in the battery. (3) In combination, the 
movable electrode D and regulating electro-magnet H 
and the battery having independent + electrodes, as 
set forth. (4) The combination of the movable elec- 
trode D and the regulating electro-magnet H, sus- 
pended in a bracket I attached to the under side of 
the diaphragm B. (5) The movable electrode D, com- 
bined with the regulating electro- magnet H, both 
mounted in attachments secured to the diaphragm B, 
substantially as set fort 
23'7,198. Execrric Lamp, Hiram S. Maxim, Brooklyn, 
cxsignor, by mesne assignment, to the United States 
Electric Lighting Company, New York, N.Y.—Filed 
Merch 9th, 1880. 
Claim. 1) The combination of the globe A with the 


| platinum connections C C1, and the capillary spaces A 
| filled with gum or wax, substantially as described. 
(2) The combination, with the globe of an incandescent 
electric lamp, of glass tubes extending up into said 
| globe and surrounding the supporting conductors of 
| the incandescent part of the lamp, the spaces in the 

said tubes being packed with a solid sealing substance. 
| (3) The combination of the base, carrying the plug K, 
| with sub-base and the ring R, substantially as de- 


scribed. (4) In an electric lamp, the combination of 
a continuous incandescent conductor mounted upon 
electrical connections of platinum with a globe of 
glass enclosing such conductor and sealed directly to 
said electrical connections, and wax or gum applied 
to said globe where the electrical connections pass 
through it, substantially as described. 

237,207. Evecrric TELEPHONE, Allen W. Rose, New 
York, N.Y., assignor to Charles A. Cheever, same 
place ; said Cheever assignor to himself as trustee.— 
Filed October 26th, 1880. 

Claim. (1) The combination, substantially as herein 
set forth, of the enveloping case, a magnet or magnets 
inclosed therein, and filings susceptible of magnetic 
or inductive action, in a loose condition, interposed 
in the magnetic field, to vary the electric current 


[237.207] 
— 


traversing the circuit in which they are included by 
changes in their condition by molecular vibrations 
transmitted through the casing. (2) The combination, 
| substantially as herein set forth, of the enveloping 
| casing, magnets inclosed therein, placed end to end, 
| with a space between them, metallic filings susceptible 
of magnetic or inductive action. in a hoose condition, 
interposed in the magnetic field between the 2ets, 
and a galvanic circuit in which the magnets and filings 
are ineluded. 

237,235. WHEEL, John Bean and 
Roscoe Bean, Springfield, Ohio.—Filed December 21st, 
1880. 

Claim.—A wheel composed of a metallic felly pro- 
vided with suitable recesses on the inside, the spokes 
fitted at their outer ends in said recesses, the hubs 


(237235) 


on opposite sides of the wheel secured to a suitable 
shaft, the ends of which project from the hubs, 
forming journals for the wheels, substantially as 
specified. 
237,263. Issector, James Fergus, 
—Filed September 1st, 1880. 
Yaim.—(1) In an injector, a steam valve and steam 
| plug actuated by means of connected cams, which are 
so arranged as to start the steam valve in advance of 
the steam plug, as set forth. (2) In combination 
with the steam chamber having valve C and red B, the 
steam plug provided with red E, the said rods being 
adjustably secured to their respective cam-yokes, as set 


(237.263) 


Philadel phic, Pa. 


forth. (*)In combination with the shell A, having steam 
ber provi with the piston valve and lip C!, the 
removable tube J, steam plug M, jet tube N, and 
mechanism, substantially as described, for actuating 
the steam valve and steam plug, as set forth. 
combination with the shell having steam chamber and 
valve, the nut D!, securing the tubes J and N, the in- 
termediately - reciprocating steam plug, and me- 
chanism, substantially as described, for actuating the 
steam valve and steam plug, as set forth. (5) In com- 
bination with the shell having tubes J and N and 
steam plug M, the pillar H, yokes F G, cams H Hl}, 
and handle I, as set forth. (6) In combination with 
the shell having steam chamber A!, water chamber A?, 
and overflow chamber A%, the lug 'H, pillar 2, cams 
H Hi, slotted yokes E G, and rods for actuating the 
| steam valve and steam plug, as set forth. (7) In com- 
| bination with the slotted yokes and cams H Hl, the 
| lever I}, and rods for actuating the steam valve and 
plug, as set forth. (8) The combination of the yokes 
|F G, having lips which embrace the cams, and longi- 
tudinal slots through which passes the pin I, with the 
rods for actuating the steam valve and steam plug, as 
set forth. 
23'7,251. Rerriceratinc Apparatus, Alexander Con- 
acher, Auguata, Ga.—Filed January 3rd, 1880. 
Claim.—{1) In ice-making machinery provided with 
a double-acting pump and a vertical column at each end 
of the pump cylinder, the use of a body of glycerine 


on each side of the pump piston to be constantly 
intervening between the said piston and the gas to be 


(4) In | 


compressed, and to render the gas valves liquid- 
sealed, substantially as described. (2) In a refrigerat- 
ing apparatus, the combination of the horizontal cylin- 
der of a double-acting pump with hollow vertical 
columns at each end thereof, and two valves at the 
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upper end of each column, substantially as and for 
the purpose described, (3) In a refrigerating appa- 
ratus, the combination of the horizontal cylinder of a 
double-acting pump, hollow vertical columns at each 
end thereof, and valves E with pipes E!, liquid trap F, 
and pipes H H!, substantially as and for the purpose 
described. (4) In a refrigerating apparatus, the com- 


| pump and hollow vertical columns at each end thereo 
having two valves at their upper end, with coiled 

| pipe G, having its two extremities secured to the end 

| of the pump cylinder, substantially as and for the 
purpose described. 

| 237,292. MACHINE FOR 


REAPER KNives, George 


GrixpInc MowER AND 
| W. King and John R. 
| Williams, Fort Scott, Kans.—Filed October 4th, 1880, 
| Claim.—(1) The adjustable rod D, having its upper 
| part round and the lower part square, in combination 
| with the T-shaped tube or sleeve C, the adjustable 
curved pendent E!, having within it an elongated slot, 
and the adjustable square collar E, and with the shaft 
F, substantially as and for the purpose described. (2) 
The combination of the side rails G, adjustably 


attached to the bed A by straps and thumb-screws, 
and buttons, substantially as and for the purpose 
described. (3) The knife supporter H, h«ving the 
back piece and guide pieces, and pendent pin H1, in 
| combination with the rails G and grooved guides H2, 
| substantially as and for the purpose described. (4) In 
| combination with the bed-plate A, the side rails G, 
| adjustably attached by straps and set screws, and 
| buttons, substantially as and for the purpose described. 
237,299. Ferep-water Heater, Henry 
Chicago, Ill.—Filed September 20th, 1880. 

Claim.—{1) A feed-water tank F, in combination 
with a pipe H, to conduct exhaust steam into the 
water in such tank, and a pipe O leading from such 
tank, for supplying feed-water to the boiler, all con- 
structed and operating substantially as and for the 
purposes specified. (2) A feed-water tank F in com- 
bination with the pipe H for discharging steam into 
the tank, a filter I, a filter M, and pipes O and P, sub- 


| 


Mason, 


stantially as specified. (3) The combination of a feed- 
water tank F, a pipe so arranged as to conduct exhaust 
steam to this tank F, and a feed-water tube provided 
with a valve F, automatically operated by means of a 
float K, substantially as and for the purposes specified. 
237.323. Sream-acruatreD Vatve, George H. Reynolds 
and Thowas J. Rider, New York, N.Y., assignors to 
Cornelius H. Delaimneter and George H. Robinson, same 
place.—Filed October 16th, 1880. 
Ciuim.—{1) The combination, in a direct-acting 
engine, of a main vi lve, auxiliary pistons for moving 
said main valve, an auxiliary cylinder containing both 
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said main valve and said pistons, and an auxiliary 
valve adapted to be turned or oscillated to admit steam 
to act upon said pistons, substantially as specified. 
| (2) The combination, in a direct-acting engine, of a 
main valve, an auxiliary cylinder, auxiliary pistons 


for moving said main valve, and an auxiliary valve 
adapted to be turned or oscillated to admit steam to 
act upon the auxiliary pistons, and arranged with its 
axis in line with said pistons, substantially as speci- 
fied. (8) The combination, in a direct-acting engine, 
of a main valve, an auxiliary cylinder, auxiliary 
pistons for moving said main valve, an auxiliary valve 
to admit steam to act upon said auxiliary pistons, and 
an auxiliary valve chest arranged at the end of said 
cylinder and forming a head therefor, substantially as 
specified, (4) The combination of an auxiliary 
cylinder C, a main valve D, auxiliary pistons D!, an 
oscillating auxiliary valve E!, an auxiliary valve chest 
E, comprising steam and exhaust chambers and ports, 
all arranged substantially as specified. (5) The com- 
bination, in a direct-acting engine, of a main valve, 
an auxiliary cylinder having an exhaust port at some 
distance from its end, and an auxiliary piston con- 
structed with an annular groove near its end, and with 
a port or passage leading from said annular groove 
through the end of a piston, whereby said piston is 
cushioned by the exhaust steam at the termination of 
its stroke, substantially as and for the purpose speci- 
fied. (6) The combination, in a direct-acting engine, 
of a main valve, an auxiliary cylinder having an ex- 
haust port at some distance from its end, an auxiliary 
piston constructed with an annular groove near its 
end, and with a port or passage leading from said 
annular groove through the end of the piston, and a 


- - ; | plate or washer having a hole or aperture correspond- 
bination of the horizontal cylinder of a |} ~ 


ing to said port or passage, and adapted to be adjusted 
to more or less close said port or passage, substantially 
as and for the purpose specified, (7) The combination, 
in a direct-acting engine, of a main valve, an auxiliary 
piston or pistons for moving the same, an inde- 
pendent auxiliary valve for admitting steam to 
act upon said piston or pistons, a valve stem tor said 
auxiliary valve, a reciprocating piston rod, a bar 
attached to said valve stem and constructed with a 
slot having a carn-like face at each end, and an arm 
fixed to said piston rod and engaging with the slot in 
said bar, substantially as and for the purpose 
specified. (8) The combination, in a direct-acting 
engine, of a piston rod, a stationary rack, and a hand- 
lever having a pivotal connection with said piston 
rod, which forms a fulcrum for said lever, and com- 
prising a toothed sector for engaging with said rack, 
substantially as and for the purpose specified. (9) 
The combination of a piston rod B!, having a project- 
ing pin or stud I, a stationary rack H?, and a lever H, 
comprising a toothed sector H!, and having an open- 
ing I', and a pin, inserted transversely across said 
opening, substantially as specified. 
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THERE are nine jetties in course of construc- 
tion by the Public Works Department of South 
Australia, one of which, that of Kingston, will 
be 4000ft. in length and of iron. 


SovutH KENSINGTON MuseuM.—Visitors during 
the week ending Feb. 26th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 10,122; mercantile marine, 
building materials, and other collections, 2606. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 p.m., Museum, 1208 ; 
mercantile marine, building materials, and other 
collections, 152. Total, 14,088. Average of corre- 
sponding week in former years, 15,185. Total 
from the opening of the Museum, 19,721,175. 


THROAT IRRITATION.—Soreness and dryness 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use Epp’s 
Glycerine Jujubes. Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the moment they are excited by the act of suck- 
ing, becomes actively healing. Sold only in 
boxes, 74d. and 1s. 14d., labelled ‘James Epps 
and Co., Homeopathic Chemists, London.”’ A 
letter received : ‘‘Gentlemen,—It may, perhaps, 
interest you to know that, after an extended 
trial, I have found your Glycerine Jujubes of 
considerable benefit {with or without medical 
treatment) in almos forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, Gorpon 
Houimes, L.R.C.P.E., Senior Physician to the 
Municipal Throat and Var Infirmary.” -ApvT 
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PROPOSED NEW BRIDGE OVER THE DOURO. 
No. 1. 

As of our are aware, the 

t bridge over the Douro at Oporto, designed and con- 
ea by Messrs. Eiffel and Cot Pavia together witha 
complete investigation of the nature and value of the strains 
on and weights of the et of that bridge, were given in 
vols. xlvi. and xlvii. of Taz Enarzer for 1878and 1879. Our 
account of the structure and the strains thereon was chiefly 
derived from that by M. T. Seyrig, M.I.C.E., and engineer 
of the works, by whom it was described to the Société des 
Ingenieurs Civils, Paris. The bridge was, and is still, the 
widest single span yet attemp is span of 525ft. is, how- 
ever, as has been briefly stated in our columns already, to be 
excelled by a gigantic structure of a similar order and over 
the same river, to join the city of Oporto and Villanova 
de Gaia. Like the former eee ae must be in one span 
—and this one must be no less 560ft. in the clear— 
but the new bridge is to carry two roadways, one at about 
39ft. above water level to connect the river banks, and the 
other at a height of 197ft. to connect the higher parts of 
Oporto and Villanova. The lower roadway is to be 19ft. 6in. 
in width and the upper 26ft. in width, The design 
as well as the contract were thrown open to competition 
as announced in our advertising columns at the time, and 
subsequently ten designs were sent in to the Bridge Com- 
missioners at Oporto, with tenders for their isation. 
The designs were numbered as received, and the first was 
one by the Société de Construction des Batignolles, The 
Société, however, sent in two designs, and as shown by the 
annexed sketch, the principal feature of one of these 


Societe de Construction des Batignolles. 


beg is an enormous arch springing from the level of the 
banks, the girders of the lower road forming the ten- 
sion member of the whole considered as a bowstri 


girder, the upper road being supported by an 
merging into the top of the arch. earch is 22-95ft. 
deep at the apringings, and 26°25ft. at the centre of the 
upper ¢ e bracing between the flanges of the arch 
is of the single intersection type, one being vertical. 
Lattice piers supported on masonry abutments carry the 
upper roadway, while the lower is suspended from the 
arch at six points by vertical sli The estimated 
weight of this bridge is 3200 tons, and the cost £95,902 ; 
while that of the other design was £79,902. 

The second design is that of the Société International 
de Construction de Braine-le~-Comte—MM. Rolin and Co. 
—which consists of an upper straight lattice girder, sup- 
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Societe International de Braine-le-Comte. 


ported on shore piers, and over water by an enormous bow- 
string girder 131ft. deep, divided by vertical and diagonal 
bracing into six main panels and two small spring panels, 
The weight of this structure would be 3342 tons, and the 
price £75,000. 

The third project is that of MM. Schneider and Co., 
Creusot, who propose a steel bridge, as is shown herewith. 


\ 
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Schneider and Co., Creusot. 


It is of the same order in design, though of better appear- 
ance. The lower girders are 65°62ft. deep in the centre, 
and 39°33ft. at the ends. Five intermediate piers divide 
the upper girders into six parts between the shore piers, 
the lower girders being divided into twelve bays with 
single intersection bracing. The estimated weight of this 
brid is 3417 from which it 
would a) that . Schneider pro to use some very 
cheap pi and had had some ideas of a very cheap mode 
of erection, though floating out seems to be necessary. 

The fourth design was submitted by Messrs. Handyside 
and Co., of Derby. It was designed by Mr. M. Am 
Ende, M.I.C.E., Westminster, and, as epee the paper 
recently read by him at the Institution of Civil Engineers, 
partakes in principle of his designs carried out by Messrs, 
A. Handyside and Co. on the Costa Rica Railway, in which, 


Messrs. Handyside and Co., Derby. 
however, the intrados, or lower memoers of the arch, is 


polygonal instead of parabolic. The design is made with 
a view to erection, in the process of which the arch would 
be built in two parts and joined at the centre. The arch 
girders are spread towards their springing to gain lateral 


stability. The roadway is suspended by eleven bars, and 
the bracing consists of vertical and angular members. The 
estimated cost is £81,200. 

The fifth design was > and Co., Hals, 
Belgium, and the sixth by La Société de Fives-Lille. The 
former is a curious combination of all sorts of things in 
the way of bridges, and would have forever looked as 
though the scaffolding had never been removed ; while the 
latter, consisted essentially of a huge parallel girder with 
vertical and cross bracing in four immense bays, 157ft 
deep and 131ft. wide. e design of Messrs. ges 
represented a structure which would weigh 3150 tons an 
cost £74,000, while that of the Fives-Lille Company would 
weigh 2300 tons, and cost but £48,766; but this design is 
cheap and very ugly. 

The next design was that of Mr. John Dixon, C.E., of 
London. This we illustrate on a large scale on page 182, 
and shall refer to at + + hereafter, as it is a desi 
which was made with t 
question of erection, and is novel in several We 
will only now say that the estimated weight of the bridge 
is 3400 tons, and the cost £94,540. 

Designs 8,9, and 10 are of the same order, and very 
much alike, the first of these being by MM. G. Eiffel 
and Co., Paris, the constructors of the existing bridge. 
Their design is worthy of their reputation, and is one of 
the most elegant of the ten. The arch is parallel, 18ft. in 
depth, as isseen in the annexed di , and springs from 


MM. Eiffel and Co., Paris. 


the foot of abutments carrying iron piers supporting the 
land girders and the shore end of the roadway girders 
over the arch, which are thence supported on columns 
about 50ft. apart, and connected at their upper part by 
light arches. The lower roadway girders are suspend 

e vertical columns are all braced transversely, and at 
about half height is a system of horizontal bracing. The 
estimated weight is 2825 tons, and the cost £70,400. — 

The ninth design is by M. T. Seyrig, already mentioned, 
by whom it was made for the Société de Willebroeck, of 
Brussels. In this design M. Seyrig has departed from 
that of the existing Douro bridge, in that he has made 


Societe de Willebroeck. 


the arch deeper at the springing than at the centre. His 
object, as stated at the ‘Institation of Civil Engineers in 
December last, when he read a paper on the modes of 
erection of large bridges, “ was to overcome a difficulty that 
had been enpastansen te erecting that bridge from the arch 
i on its abutment on a point ; and one of the greatest 
difficulties, small as it may now seem, had been to support 
the first, second, and third panels securely during erection. 
There was but a small space available for the staging 
employed for the purpose, and the plan now proposed for 
the new bridge to be built alongside the first one, was to 
make the arch proper not with a pointed toe, but with its 
abutment ends deeper than its crown. It was thus evident 
that three, four, or more panels—the heaviest in the arch 
—could be got into place more securely, and probably at 
less cost than even with the very little staging and the ropes 
which in the former bridge were made to support them.” 
The form of the new arch may also perhaps be con- 
sidered more elegant, and to some extent it may also be 
regarded as an improvement. M. Seyrig described to the 
meeting the three designs, namely, the existing bridge and 
those shown by Figs, 3 and 4, as showing that the diffi- 
culties of erection in special cases ought to be as carefully 
considered as the question of the resistance and ultimate 
working strength of the bridge itself. 

The depth of the arch at the springings is 39°33ft. and 
at the centre 26°25ft., and the girders spread at the 
springing for stability. The lower girder is suspended as 
in other designs, and the upper girders are supported in 
the same way as in the existing bridge which we have so 
fully illustrated. The estima ners. is 2900 tons, and 
the cost £82,000. The Société also sent in a second design, 
the weight of which would be 3305 tons and the cost 
£99,200. The first of these designs has been pro- 
visionally accepted. The tenth design, sent in by MM. Cail 
and Co., is an exact copy of the existing bridge, with a 
lower roadway, nded from springing to springing as 
in those above. The estimated weight is 2309 tons and 
the cost £61,074. 

The tenders from the ten firms who submitted designs 
thus ranged from about £21 to £24 per ton. 

In another impression we shall return to Mr. Dixon’s 
design, illustrated on page 182. 


MACHINE GUN COMPETITION. 

Tue trials of the competitive machine guns, as far as 
they had to be carried out at Shoeburyness, have now 
been completed. We have already traced them through 
the _ of the pro e relating to (1) Rapidity ; 
(2) Accuracy with deliberation ; and (8) Accuracy with 
rapidity, with the exception of the last part of the firing 
against targets fixed at 700, 500, and 300 yards range 
successively, to represent the position of a body of infantry 
advancing to the piece. We gave the result of the 


e most careful attention to the] 3 


Gardner (2 barrels) under this trial, but none of the 
others; and we are not aware that they have been 
published in any paper. The following are the results, 
including the Gute (2 barrels) for the sake of compa- 
rison, in which a very slight correction will also be found :— 

(1) Gardner (2 barrels) at 700 ete Time of firing, 
6 sec.; 4 hits. At 500 yards: Time of laying, 24 sec.; 
firing 6 sec., 6 hits. At 300 yards: Laying, 24 sec.; firing, 
5 sec.; 8 hits. Total, 65 seconds time, 18 hits. 

(2) Gatling (10-barrels) at 700 yards: Time of firing, 
35 sec.; 16 hits. At 500 yards: Laying, 4°5 sec.; firing, 
2 sec.; no hits. At 300 yards: Laying, 16°5 sec.; firing, 
3°5 sec.; 8 hits. Total, 30 sec., 24 hits. 

(3) Gardner (5-barrels) at 700 yards: Firing, 5 sec.; no 

hits. At 500 yards: Laying, 30sec.; firing, 4 sec.; 18 hits. 
At 300 yards: Laying, 26 sec.; firing, 4 sec.; 29 hits. 
Total, 69 sec.; 47 hits. 
(4) Nordenfelt (5-barrels) at 700 yards: Time of firing, 
sec.; 7 hits. At 500 yards: Laying, 14 sec.; firing, 
4 sec.; 15 hits, At 300 yards: Laying, 19 sec.; firing, 
4sec.; 31 hits. Total, 44 sec.; 53 hits. 

(5) Gatling (10-barrel) at 700 yards: Firing, 4°5 sec.; 
8 hits. At 500 yards: ying, 8°5 sec.; firing, 5 sec.; 13 
hits, 1 ricochet. At 300 y : Laying, 12 sec.; firing, 
3 sec.; 40 hits. Total, 33 sec., 61 hits. 

(6) Pratt and Whitney (4-barrel) at 700 yards: Firing, 
4 sec.; 36 hits, At 500 yards: Laying, 19 sec.; firing, 
4 sec.; 39 hits. At 300 yards: Laying, 16 sec.; firing, 
4 sec.; 35 hits. Total, 47 sec.; 110 hits. 

The Nordenfelt (10-barrels) being fired after dusk, was 
directed to be fired again on the 4th February. At 700 
yards: Time of firing, 2°5 sec.; 17 hits. At 500 yards: 
Laying, 18°5 sec.; firing, 2°5 sec.; 19 hits. At 300 yards: 
Laying, 165 sec.; firing, 2 sec.; 29 hits. Total, 42 sec., 
65 hits. 


The following results as to penetration were obtained 
against targets 20ft. square, consisting of twenty lin. deals 
in thickness, with lin. space between each, except the two 
front ones, which were touching each other. ge, 300 
yards. The bullets of the 3-barrel Gardner penetrated 
18 layers, the 10-barrel Gatling (long), 16 layers; the 
Gardner (5-barrels), 18 layers; Nordenfelt (5-barrels), 17 
layers; the Gatling short (10-barrels), 16 layers; the 
Pratt and Whitney, 16 layers. Against a sandwich target 
consisting of two thin steel tes with elm layers 
between them, the bullets of all the guns were stopped 


by the steel. 

The exposure test consisted in mp the arms in the 
open to the action of very bad weather for a week. Half 
a minute was allowed for cleaning by ordinary means:— 
(1) The Gardner (2 barrels) after 30 sec. cleaning fired 209 
rounds in half a minute. (2) The a long (10 barrels) 
was fired after 25 sec., but jammed at the 29th round by 
cutting the rim of the cartridge with the extractor. (3) 
The Gardner (3 barrels) after 28 sec. cleaning fired 405 
rounds in 30 sec. (4) The Nordenfelt (5 ma after only 
12 sec. cleaning, 320 rounds in the half minute with- 
out ahitch. (5) The Gatling short (10-barrels) after 30 
seconds cleaning, fired 313 rounds in half a minute. © 
Pratt and Witney (4 barrels) after 26 sec. cleaning, fi 
357 shots, jamming, however at the 28th sec. (7) The 
Nordenfelt (10-barrels) after 20 sec. cleaning, » but 
jammed at 18 sec. from the top hopper not being put 
perly on. The Nordenfelt and both Gatlings were oiled, 
the others were not. Two men cleaned gun, ~—_ 
the Gatlings, upon which three were employed. e 
following further tests were applied to try the effect of 
blocking the action.. The 10- Is Nordenfelt had a 
cartridge jammed in one of its chambers, and 20 cartridges 
were carried behind it by the carrier without explosion. 
On service the gun would have worked on with the loss 
only of the use of the plugged-up barrel. Bad and 
irregular feeding of the cartridges was also tried without 
detriment. 

The two Gardner guns bore every attempt to injure their 
working by jamming or improper feeding with impunity. 
After exposure the arms were fired for rg eg 
following results were obtained :—Nordenfelt (5 ), 
1000 rounds with two jams in 2 min. 52 secs.; the Gardner 
(5 barrels), in 1 min. 24 secs.; the Pratt and Whitney, in 
2 min. 20 secs. 

The arms were also subjected to the test of firing for 
half a minute under a shower of sand drained through 
a sieve. This stopped the whole. 

Each arm was also dragged through a wet ditch and 
back again, after which the inventors with assistants 
were allowed to clean their pieces for action, using a bucket 
brush, screw-driver, cleaning rod, oil and waste. (1) The 
Gardner (2 barrels), after 3 min. 5 secs. opened fire, firing 
3 feeds or 60 rounds. (3) The Gardner (5 neon after 
4 min. fired 3 feeds of 50 rounds each (150 in all). (5 
The Gatling short ag barrels), after 14 min. 42 secs., fir 
3 feeds or 90 roun (6) The Pratt and Whitney, after 
9 min. 34 secs., fired its 120 rounds ; and (8) the Norden- 
felt (10 barrels), after 6 min. 20 secs., fired its 3 feeds or 
300 rounds. 

The guns were further tested for firing at the high 
elevation of 33 deg., this power being desirable to enable 
them to be directed on men in main tops of 
vessels, or in certain position in sieges, &. All per- 
formed successfully except the Gatling, in which the 
cartridges, having no carrier to bring them into the 
proper posi into the got and became 

amm e respective weights of the guns are given 
follows :—(1) Gardner (2 3 qr. 17 Ib.; (2) 
Gatling long (10 barrels), and also (5) Gatling short ng 
barrels), 2 cwt. 1 gr. 2 Ib.; (8) Gardner (5 B, 
2 ewt, 2 qr. 22 Ib.; (4) Nordenfelt(5 barrels), 1 cwt. 1 qr. 3b. ; 
6) Pratt and Whitney (4 barrels), 2 cwt. 1 qr. 9 lb.; (7) 

e Gatling (6 tomas 1 cwt. 2 qr. 26 lb. These weights 
should be borne in mind, because weight probably tells 

inst the speed, but assists the steadiness and accuracy 


of fire, and probably enables the piece to bear rough usage 
better. 

The Gardner (2 barrels) was then fired for continuous 
working 3000 rounds without oiling; no jambs occurred. 
This piece may be further subjected to certain tests in the 
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Royal Arsenal. This may be due to the fact that it has 
been less tried in the service than the others. Nevertheless 
we are inclined to think it promises well for its final adop- 
tion in some form. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents, 


CHEAP PATENTS, 

S1r,—Patent agents in good practice, who see more than anyone 
else the varied phases of the question, are, I believe, unanimous in 
the opinion that ‘‘cheap patents” will seriously benefit all apn | 
except the few very conservative manufacturers, with large an 
costly plant, who are afraid of new inventions superseding it. Let 
me give a few illustrations from my own practice, to show some of 
our reasons. 

A mechanic, the father of a young family, invented a very useful 
machine. Too poor to patent it himself, he gave one half interest 
in the invention toa wealthy farmer, for means to provisionally 
protect it. He got a licencee, and began working the invention 
vigorously; but when the time for completing the patent arrived, 
unable to find his share of the money, he i to give another 
quarter share to the farmer for funds to complete the patent. He 
had to do this or lose the invention altogether. e farmer was of 
little further assistance pecuniarily, and a constant drag on the 
concern; on one occasion preventing the sale of the patent for 
nearly £20,000. Had the fas been moderate, the inventor might 
have dispensed with the farmer altogether. I have seen many 
parallel instances of large interests in meritorious inventions being 

i with at start to very unsuitable ns, and with ve 
isastrous results, merely to gain sufficient funds for patenting. 
this beneficial. 

Some years ago an asthmatic, broken-down glass-worker came to 
patent the secret, which he had discovered, of making articles in 
glass so tough that they would bend in and out like horn without 
breaking. He went away disappointed, unable to pay the fees. 
Once or twice since he has returned to inquire if a cheap patent 
law were passed, or any new means existed of patenting his inven- 
tion without first communicating it to capitalists, he having been 
robbed of two valuable inventions in past years from communi- 
cating them in confidence. At his last visit he seemed very old and 
feeble, and did not seem likely to last long. This man may have, 
and, I rather believe, really has, a very valuable secret ; but if so, 
it possibly has died, or will die, with him, solely because the fees 
for patenting were too high. I know of many like instances, and 
almost daily have some inventor turn away disconsolate, too poor 
to pay, even for provisional protection. 

Very few really first-class inventions pay before the fourth year, 
and it is generally about the end of the third year, when the £50 
stamp comes due, that the really meritorious inventor is worst off 
for cash. Plimpton, the skate patentee, who made, it is believed, 
a quarter of a million sterling out of the last three years of his 

patent, paid with some difficulty both his £50 and £100 stamps 

fore he had got back in profits even the original cost of patenting. 
Had he not paid the taxes, but allowed the patent to lapse, as 
nineteen out of twenty inventors would have done in despair, 
under the circumstances, is it likely, I ask, that there would con 
been a single skating rink in England to this day? What is true 
in the matter of roller-skates is true still more of larger and more 
difficult inventions. Indeed, I am inclined to believe that if the 
patents, suffocated in their birth by the cost of completion, and 
killed afterwards by the stamp duties, had been allowed free 
course, they might have greatly exceeded in value those that have 
continued for the fourteen years. It is a remarkable fact, known 
to patent agents, that nearly every valuable improvement that is 
brought out at the present time can be found shadowed forth in 
abandoned ep ae of prior date, for the most part prema- 
turely killed by the high fees. 


February 15th. 


EXPLOSION OF HEATED WATER. 

Srr,—With regard to your article on the explosion of heated 
water, in your number for January 21st, I cannot think that it is 
necessary to imagine that the sudden conversion of water into 
steam takes place with an impetus as it were, causing the pressure 
to exceed that before the explosion of a boiler, at least in most 
cases. It might be the case in the explosion of a perfectly free 
mass of water, and if.so we must suppose the surplus of steam 
generated over and above that due to the initial temperature 
to draw its latent heat of generation from the rest of the water 
that did not explode, thereby reducing the temperature of this 
below 212 deg., to a greater or less amount according as your 
theory holds good. That it does to acertain extent we may gather 
from the analogy of liquefied carbonic acid gas which, when 
suddenly freed, becomes even partially frozen, owing to this part 
giving up its heat to that which becomes gaseous. The test of your 
theory would then seem to be the temperature of the water left 
unexploded. It would be rather hard to determine this experi- 
mentally, but it might possibly be done. 

In your experiment of introducing superheated steam into a 
flask of saturated steam containing also free particles of water, 
there seems to be nothing to prove that the steam is formed with 
such an impetus as you imagine. It is true the process of gencra- 
tion of steam in this case was not arrested, but probably because 
there was not enough pressure to arrest it. The suspended particles 
of water would be converted into steam at a pressure a little lower 
than the superheated steam which was introduced, and the experi- 
ment simply shows that the flask would not stand nearly this 
“e-em Again, it is true that water can be heated above its 

iling point by being kept very still in a smooth vessel, or in oil; 
but if an iron filing be thrown in, ebullition, and—if the water is 
hot enough to convert the whole into steam—explosion will imme- 
diately take place. Such quiet overheating is therefore not likely 
to take _— in a metal boiler full of portions of rough surface and 
edges o' ~. where the steam has plenty of opportunity of being 
generated. But suppose only a small aperture opened suddenly in 
a boiler. The particles of steam in its immediate neighbourhood 
escape first, taking the pressure off those behind, which then also 
begin to expand and move, and soon. Any suspended particles of 
water would do the same thing turned into steam gradually as the 
pressure was taken off. Since those near the opening must flash 
into steam first, if there was any such enormous increase of pres- 
sure as your theory supposes it would only keep those behind all 
the longer in a state of water, and the more ual still would be 
the exit of steam. 

Neither do I think that Mr. Chandler’s sudden opening of a 
mud-hole cover could endanger the boiler directly, though, of 
course, since it is water which makes its exit from the boiler and 
then proceeds to become suddenly turned to steam outside, the 
foundation and brickwork supporting the boiler are apt to share in 
some degree the fate of your narrow-necked flask when the super- 
heated steam is turned in; or, at any rate, they may get so 
damaged and shifted as to cause abnormal strains in the boiler 
itself, which may lead to its premature and violent end. 

A simple calculation shows that a pressure of 5 atmospheres 
acting behind a bit of iron plate about 16 millimetres thick for 

sth of a second would produce a velocity of 130ft. per second. 
This would, I think, account for the destructive oe - mg a 


Wa. P. THOMPSON, 
Patent Agent, Liverpool and London. 


boiler explosion without further trouble. 
Hanover, February 18th. 


KITCHEN BOILERS. 
Sir,—Your ‘‘ Correspondent ”—-February 4th—has given a plan 
for the arrangement of kitchen boilers and hot-water apparatus for 
houses which has lately come under my notice in London, and 


which, though apparently very sufficient in most cases, can be in 
some very dangerous. An exceedingly slight alteration will, I 
believe, make the plan perfectly safe, and, as he invites such 
suggestions, I venture to put this one forward. His figure is suffi- 
cient for my explanation. The dangerous case is this : In a house 
in agp which I have this winter had under my notice, and 
which I believe is in its arrangements a type of many others, the 
cistern was outside the roof, and all pipes leading to and from it 
were also for a certain length outside, and very insufficiently lagged 
for protection against such cold as we have this winter experienced. 
The standpipe for the blowing-off of steam and from the hot-water 
cistern also rose above the roof toa height of about 5ft. or 6ft. 

and entirely without i All the pipes leading to and from 
the cold-water cistern me frozen tight. Now there still 
remained this standpipe as a safety valve, having a jin. diameter. 
By a lucky chance this did not freeze, though if the water was not 
actually boiling and steam blowing off there would by no means be 
enough circulation of the water in this single pipe to prevent its 
exposed part, filled with water up to the level of that in the cold 
cistern, a length perhaps of 4ft., from becoming frozen up too. 
There would then be absolutely no exit for steam, and lighting up 
—— fire in the morning would be an invitation to the boiler 
to burst. 

The plan I would pro for obviating this catastrophe is, first, 
to carry the said =m up side by side with the others an 
underneath the same general lagging; and, secondly, to establish a 
connection by means of a cross pipe between this and the cold- 
water cistern, which could be turned off or on at pleasure b; 
means of a cock. On any evening of threatening severity this 
could be opened, when a slight circulation would be established 
between the hot and cold-water cisterns upstairs. In order to set 
this circulation going it would only be necessary to shut this con- 
necting cock, let off a little hot water into the bath so as to 
cool down thoroughly the descent pipe, and then open the 
connecting cock again. By this means the temperature of the cold- 
water cistern and the lagging immediately around it, and conse- 
quently of the top of the standpipe, would be kept above 
freezing through weather of any severity. Should it be found 
that more than enough has thus been done, and that the cold- 
water cistern is too warm for drinking purposes in the morning, 
this defect could be remedied by having a cold-water tap put on 
directly to the cold service from the mains, like the branch to the 
w.c. in “‘Correspondent’s” figure. By shutting the ting 
cock this circulation would be at once stopped and unnecessary 
expenditure of heat avoided. I might mention, though it is prett 
obvious, that the proposed circulation between the hot and cold- 
water cisterns would be promoted by having this connection as 
near to the level of the water in the cold cistern as possible, 
though of course it must not be so high as to be above the surface 
in the case of water nang See from the cold cistern, unless so 
much is then drawn off that the ball cock is letting water plen- 
teously through from the mains, which should also be so much 
above freezing point as to obviate any danger of freezing while this 
is going on. The height of the connection depends then chiefly on 
the length of the arm carrying the ball of the ball cock. 

Apropos of this last leration, I may tion that there was 
during that severe frost at the end of January an alarm that the 
town mains were beginning to freeze, and on inquiry I was told, 
though on no very reliable authority, that the mains were only 
2ft. below the hw 4 surface. Now, apart from the danger to them 
at this depth from heavy traffic on a road that is not very well 
constructed, this might in England’s milder climate be sufficient 
for their protection inst cold, provided that the water were 
pretty constantly running through them. But when the. stoppage 
of house services prevents this constant flow, and we consider that 
the water gets exposed to the incl y of the climate in open 
reservoirs in most cases before running into the falling mains, this 
does seem rather an insufficient covering. In this a of colder 


winters such a small depth would be utterly useless, an a ed 
forbidden by the town. J. H. B. 
Hanover, February 18th, 


POISONING BY GAS BATH-HEATERS. 

IR,—A paragraph has recently appeared in the press mageeing 
the 4 Mr. C. F. Surrey, who 
poisoned by the noxious vapours arising from the gas ap tus 
which his bath was heated. A Dr. er is fabs ve have 
stated at the inquest that burners were highly dangerous, and 
he advised that the use of them should be discontinued. To this 
sweeping condemnation wide publicity has been given. I have 
already received numerous letters from persons who have been 
alarmed by it, and I trust therefore you will permit me the right 
of a public reply. It is perfectly true that some of the methods 
now in use of heating water for baths by means of gas are not safe. 
None of the class known as instantaneous water-heaters for baths 
should be used in any room unless the products of combustion can 
be perfectly carried away at once by a flue, although small sizes 
may be safely in sculleries aad lavatories for heating small 
quantities of water quickly. They are especially dangerous in bath 
rooms, which are, as a rule, small and close; and the danger 
increases with the power of the heater. Although I am a patentee 
and manufacturer of these instantaneous heaters, I have never 
used them, or recommended their use, for baths, This, however, 
does not warrant a condemnation of all systems, and the one I 
have adopted for heating baths is such that no danger or unplea- 
santness can arise from its use. Even in the smallest and most 
confined bath room, without ventilation, the fumes given off by the 
burner used are so exceedingly small in quantity as to be incapable 
of causing the slightest harm. I cannot therefore permit Dr. 
Turner’s remarks to pass without protest. It is evident that he 
has formed his opinion without possessing a full knowledge of his 

bject, and, i ing only to condemn the system he knew, has 
at the same time condemned others which, his remarks prove, he 
can never have seen. THOMAS FLETCHER, 

4 and 6, Museum-street, Warrington, Feb. 26th. 


HIGH SPEED LOCOMOTIVES, 


S1r,—Your correspondent “ Running Board” seems to have a 
great opinion of the Great Western Railway in the matter of speed, 
and thinks the narrow gauge does not equal the broad ; but I think 
he will find that the Great Northern Railway does the fastest running 
for long distances, and takes loads double and treble what the 
Great Western does. He says the Flying Dutchman—the 11.45 
ex-Paddington—is the fastest train in the world, and averages 
53 miles an hour. Now, this is the ee to Swindon—77 miles— 
only, it falls off very much beyond ; and London to Exeter, 194 miles, 
including stops, averages 46 only ; excluding stops, 49 miles. The 
3 p.m. from London runs exactly the same-s' as this, and there 
are two up trains corresponding, but there is no other train that 
does anything extraordinary on the Great Western. The above 
trains are made up of four or five bogie carriages only, equal to 
eight and ten narrow-gauge carriages. 

Now, take the Great Northern 10 a.m. from King’s Cross ; it 
runs to York, 199 miles in 3 hours 55 minutes = 51 miles an hour, 
and to Edinburgh, 396, in 9 hours = 44, but it stops half an hour 
at York for dinner, and 17 minutes at three other stations ; allow- 
ing for these stops it runs at 48 miles per hour. This train is 
twelve or fourteen carriages usually. The 10a,.m. ex-Leeds arrives 
at King’s Cross at 2 p.m., 4 hours equal to 464, including stops. 
Last summer there were two trains each way daily between Leeds 
and London, which ran in 3} hours = 50 miles an hour. These 
have been taken off for the winter, but, I believe, will be put on 

in this summer. These trains ran without stopping to Grantham, 
105 miles, and rice versd in 2 hours 3 minutes = 51} miles per hour, 
There are three or four trains which run between London and 
Peterborough in 14 hours= 51 milesan hour; they are often very heavy, 
15 to 18 carriages. I have seen 22 behind one of Mr. Stirling’s 
plendid 8ft. ines, and 24 have been taken, and time kept I 
believe, 


When the gradients of the Great Northern Railway are com 
— with the Great Western Railway, I think there can be no 

oubt that the narrow gauge is, at present, outdoing the broad. I 
may add that up-trains constantly make up time, lost 4 waitir 
for connecting trains from other lines, between Grantham an 
London, as much as 10 or 15 minutes ; and it is not uncommon for 
them to travel short distances at 70 miles an hour; also that the 
Great Northern is very punctual. I am afraid this cannot be said 
of the Great Western. When it is considered that the Great 
Western takes first and second-class only, and at express fares, 
whereas the Great Northern takes first, second, and third at ordi- 
nary fares by all trains, except the 10 a.m. to Scotland, which does 
not take third, there can be no question by which line the public 
is best served, 

The fastest train from Euston to Liverpool, 202 miles, takes 4howrs 
50 minutes, not 5 hours 5 minutes as ‘Running Board ” states. 
This is 42 miles an hour, only 4 miles slower than the run to 
Exeter, but the load is a ee com with the Great 
Western. Even the Great tern can show an average of 43 
miles by three or four trains, F, 8. H. 

London, February 23rd. 


S1r,—Will you permit me to make a few remarks about a letter 
signed ‘* Running Tyoard,” which appeared in last Friday’s issue of 
THE ENGINEER. He says, very truly, that before long we shall want 
engines which will, with a load of 20 coaches, run at a s} 

of 50 miles an hour; and that the ‘‘ Flying Dutchman” on the 
Great Western Railway is the only train in the world that exceeds 
that speed. Certainly it is the only train which has such a y 
time bill —_ but there are other trains in England besides the 
“Flying Dutchman” that, although they have not such a high 
average for their speed, do run quite as fast and with as many 
coaches too. The London and North-Western express trains con- 
stantly take 20 coaches and do not think much of travelling 50 
miles an hour and more with such a load. The 4.10 p.m. express 
to Birmingham does the journey to Rugby in 1 hour 47 minutes, 
being slightly over 46 so r hour; and counting one stop at 
Willesden Junction, the oui would be quite 47 miles an hour, if 
not more. 

The fastest train to Liverpool takes 4 hours and 50 minutes, 
namely, the 4 o’clock express, which is due at Lime-street at 8.50, 
Counting six stops‘on the road the speed is not at all bad, although 
of course it might be made even quicker; but one would think 
that such a railway company as the London and North-Western, 
if they found it desirable to run trains at a quicker speed than that, 
would do so. I do not doubt fora moment that they will in course 
of time run faster, should it be found worth their while to do so. 

Mr. Stirling’s 8ft. engines on the Great Northern Railway run 
almost as fast as the “‘ Dutchman,” and a greater distance without 
a stop. Their speed is a little more than 48 miles an hour, and 
their average load from 16 to 22 carriages, and they have even 

me so far as to take 28. Even though the London and North- 
Western engine in the Trent brake trials only attained 49 miles an 
hour with 241 tons, yet as only three miles were allowed to get up 
speed, it is, I think, hardly fair to judge them in that way ; for it 
is evident that such a short distance was not sufficient, and that 
they might have attained a far higher speed had they been allow 
a ter distance. B. 

ebruary 22nd, 


Sir,—Now that a discussion on the above is opened in the 
columns of your valuable paper, I would like to ask whether any 
experiments have ever been made to prove the advantage or dis- 
advantage of the steam dome for locomotives. The fastest trains 
in the kingdom—the 11.45G. W.R. and 10.0G.N.R. from King’s Cross 
—are run with engines without steam domes. In fact, nearly the 
whole of the engines of the Great Northern Railway, the fastest 
narrow gauge line in the kingdom, have none. I have also observed 
that of late years many of the first engineers of the country are 
discarding their use, Frepk. H, 
Observer-chambers, Bournemouth, March 7th. 


LocomoTive cost of loco- 
motives in the United States is rising. An American locomotive 
of the most usual size, say 16in. or 17in. by 24in. cylinders and 5ft. 
drivers, such as could be had less than ten years ago for £1400 or 
less, now commands £2100, and very generally the works will 
not contract to deliver before 1882, 

OrGANIC CARBON AND NITROGEN IN WATER.—At the meeting 
of the Chemical Society, Feb. 17th, Mr. M. W. Williams read a 
yaper ‘‘On the Estimation of Organic Carbon and Nitrogen in 
Water Analysis Simultaneously with the Estimation of Nitric 
Acid.” Of all the processes in use for estimating the organic 
matter in water, the safest and most thoroughly scientific in 
principle is perhaps that of Frankland and Armstrong. To this 
process as at present worked there are, however, some objections. 
The time required to evaporate the water is over twenty-four 
hours. The water is kept for a long time in contact with 
sulphurous acid, a portion of which may at any time be oxidised 
to sulphuric acid. There is no test by which to make certain that 
the nitric acid has been completely destroyed. A correction of 
some magnitude, calculated by an empirical method, has to be 
introduced to allow for the dissociation of i Iphit 
Moreover, nitrous acid, which is produced by the reduction of the 
nitrates by the sulphurous acid, attacks ammonia and amidated 
bodies in acid solution, evolving their nitrogen in the free state, 
and it is uncertain how far the nitrogen of the ammonia and of the 
organic matter in a water undergoing evaporation may be attacked 
in this way. The author proposes to avoid altogether the use of 
sulphurous acid, and to shorten very considerably the time 
required for a water analysis. The process consists essentially in 
converting the nitrates into ammonia by the copper-zinc couple, as 
inated in the author at the previous meeting, distiHing off the 
ammonia with the addition of a little sodium carbonate, and 
evaporating the residue in the retort to dryness for the 
combustion. The process may be briefly described as follows :— 
The zinc foil is carefully cleansed from grease, &c., by boiling with 
dilute caustic alkali, and its surface freed from oxide by washing 
with acidulated water. It is then immersed in 3 per cent, copper 
sulphate solution as described in the | endhecey paper. The copper- 
zinc couple is carefully washed, placed in a wide-mouthed stoppered 
bottle, and the water poured on, and allowed to digest at the 
proper temperature until the reduction of the nitric acid is com- 
plete. About 1200 to 1300 c.c. of water are used. Nitrous acid is 
present in the liquid as long as any nitric acid remains ; 100 c.c. of 
the water are withdrawn. If a yellow colouration — in half 
an hour after adding metaphenyten-diamine and sulphuric acid, a 
longer digestion is needed. Tf no colouration appears, the reduction 
is complete. The remainder of the water is poured off from the 
copper-zine couple into a tall cylinder, and decanted from any 
particles of and zinc. A litre is distilled in a glass retort, 
until the distillate is free from ammonia, one or two drops of a 
strong solution of sodium carbonate being added. The ammoniacal 
distillate is nessterised, and, after deducting the quantity of 
amomnia originally present in the water, gives the quantity of nitric 
acid present. The water in the retort is further distilled to a low 
bulk—200 c.c. Any carbonate of lime deposited is brought into 

lution by the addition of a little sulphurous acid. The water is 
then rinsed out into a smooth hemispherical basin, and evaporated 
to dryness in the water bath. The residue thus obtained is free 
from all compounds of nitrogen, except the organic matters con- 
tained in the water. The combustion of the residue is carried out 
as prescribed by Frankland and Armstrong. The author has 
employed the process with many waters having nitrates, from 5 to 
05 pe NOs in 100,000. The results agree with those obtained 
by the sulphurous acid method. The author claims for the process 
that it is free from the sources of error which accompany the use 
of sulphurous acid for destroying the nitrates, and that it is more 
rapid, 
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RAILWAY MATTERS. 


Conrracts have been made for building the Canada and Atlantic 
Railway. The line, which will be 122 miles in sonal must be 
completed by May 1st, 1883. Direct communication between 
Ottowa and ton will then be established, 

THE Queensland Government expedition for the survey of the 
jected Trans-continental railway started on January 14th. 
previous survey, it will be remembered, was made by a party under 
r. Favene, despatched by the proprietors of the Queenslander 
but no detailed account of his explorations were made public, an 
it is probable that the new expedition has been sent to endeavour 

to find a better line of route, 

Ara recent meeting of the Oldbury Local Board, it was decided 
that the petition lodged against the Dudley and Oldbury Junction 
Railway Bill shall be withdrawn, ogee that the Great Western 
Railway Company consent to the insertion of certain clauses 
which the Highway Committee consider necessary for the protec- 
tion of the rights of the Board. co! uence, however, of the 
further action of the solicitors to the Bill, the petition has not 
as yet been withdrawn, 

CoNSIDERALE annoyance has been felt at the throwing out of the 
Swansea and Rhondda Railway Bill, especially in the Swansea 
district, though amongst the ‘‘initiated” not much surprise is 
felt, as it was admitted by railway experts that the point on which 
the Bill failed was its vulnerable one. Mr. Williams, the parlia- 
mentary agent for the Taff Vale, is said to have directed attention to 
this point at the very outset. Still it is not thought likely that the 
movement will be abandoned. 

THE Corporation of the City of London and the Commissioners 
of Sewers for the City have withdrawn their petitions against the 
London, Chatham, and Dover (City and Suburban Traffic Station) 
Bill, which proposes to widen the Blackfriars Railway-bridge, so as 
to admit of three additional lines of rail, and to construct a new 
terminal station at the end of Queen Victoria-street, adjoining the 
yresent Blackfriars-bridge station of the Metropolitan District 
Railway, for the accommodation of the city and suburban traffic on 
the Chatham and Dover line. The frontage of the proposed new 
station will be to Upper Thames-street, but there will be a foot- 
bridge over that street from Queen Victoria-street, and also access 
by a staircase from the new station to the Underground Railway. 

In concluding his report to the Board of Trade on the collision 
which occurred on the 7th ult., at Crewe station, on the London 
and North-Western Railway, when a passenger train from Crewe 
to Whitchurch, came into collision with the tender of the engine 
of a goods train which had started at the same time from the loop 
line at the back of the up platform, Major Marindin observes that 
the ‘‘driver of the passenger train had very short warning of his 
danger, and I do not think he could have stopped his train by the 
application of the patent chain-brake with which the four leading 
a were fitted ; butit is worthy of remark that neither the driver 
nor the guard made any use of this brake, and I believe that it will be 
very commonly found that where a brake is not habitually used, as 
is the case with this chain-brake, it will be very liable to be for- 
gotten when an emergency arises, instead of being at once instinc- 
tively applied.” 

On Tuesday, a large and influential deputation, representing the 
Chamber of re ce of Liverpool, shipowners’ associations, and 
other bodies using the London and North-Western Railway for the 
transit of goods, had an interview with Mr. Moon, and other 
directors of a having termini in Liverpool, at the offices of 
the London and North-Western Railway, at Euston-square, in 
reference to the inequalities in railway charges for the carriage of 

8 running to ont from the port of Liv l. The Mayor of 
iverpool introduced the deputation, and said that all the 
mercantile houses were represented by it. Mr. Moon replied at 
some length, stating that the Midland, the Great Northern, the 
Manchester, Sheffield, and Lincolnshire Railway, the Bridgewater 
Canal, and the London and North-Western Railway were all 
represented there, and they had listened patiently to all that had 
been said. He believed it was their duty as well as their interest 
to do all they could for Liverpool ; the London and North-Western 
Railway had spent as much op 7 Liverpool as the Mersey Dock 
Board had upon their docks. committee of officers would be 
appointed ; and if they would point out any inequalities which 
could be altered without injuring other towns, the matters would 
be gone through in detail and considered. 
Art the half-yearly meeting of the Great Western Railway Com- 
, held on the 4th inst., the chairman said that there was 
In the first-class passenger traffic a decrease of 109,430 ngers, 
and a decrease inthe receipts of £6620. In the second-class 92,409 
less passengers, and an increase of £21; in the third-class an 
increase of 448,236 in the p igers in and an increase in 
money of £19,939, Season tickets increased by £1404, making in the 
passenger receipts an increase of £14,744; and that the total 
increase from traffic of all kinds was £59,923. In the middle of 
February the increase was something like £100,000. But he then 
went on to say that to earn that money they had run an additional 
train mileage of 330,859 miles in passenger, and 233,056 miles in 
goods trains. It being one of the unsatisfactory features of railway 
accounts at the present time, that all are engaged in very close 
competition ; and in meeting those requirements which, whether 
they pay or not, are pressed for by the public, and to this the com. 
panies must submit. The result is that the receipts per train 
mile are gradually diminishing every half-year with all railways. 
The receipts per train mile from ‘ passenger trains was less by 
2°21d., and on goods 0°84d. The North-Western is 0°66d. on the 
ngers and 4°72d. on the goods, The Midland decrease is 
‘71d. on passengers and 1d.on goods. The Great Northern shows 
a decrease of 6°07d. on ngers and 2°34d. on goods, the tendency 
being as you see, and that tendency is clearly accounted for Wy the 
somewhat foolish competition and yielding to demands, which are 
very often unreasonable, for increased train accommodation.” It 
seems a little unreasonable to cry out that an increase in earnings 
cannot be obtained without giving the public something for that 
increase, 

RAILWAY overcharges on farm produce continue to form the 
— of searching articles in the Mark Lane Express. From a 
table given in the last impression it appears that the Great Eastern 
Railway Company has been the least a sinner in the milk rates on 
short distances, while it has for the distance of fifty-one miles 
charged even less than the maximum allowable tonnage rate. The 
Great Northern Railway comes next, and is nearly as good as the 
Great Eastern. The South-Eastern is next. The Great Western 
comes next, but it is a great leap to its charges in the short dis- 
tances up to thirty-one miles. Beyond seventy miles its charges 
are not in excess. The London and North-Western tariffs are 

igher—the tariff, for instance, allowed by the Companies 
Act for six miles is 1°4 while 12 is charged, and even for thirty-one 
miles the c is 15, while the maximum to e rate is 7, 
The London, tham, and Dover rates are much higher, its rates 
being the same as the London, Brighton, and South Coast. Our 
contemporary suggests a compromise e considerably in excess 
of the maximum tonnage rates, but much lower than is charged 
by any but the two first-named companies. It proposes a charge 
upon measure, and reckoning 180 gallons to the ton the rate 
Pro} sed would give an average of 5‘5d. per ton per mile, | 
ninishing to about 25d. per ton per mile for long distances, 
This would in some cases give even a higher rate than is charged 
by the Great Western on distances over 111 miles, or by the Mid- 
land. For distances not exceeding twelve miles a rate of 4d. per 
mile is proposed; above twelve and not: exceeding twealy-ave 

miles, 4d. per gallon; not exceeding forty, #d.; not exceedin 

sixty, 1d.; increasing to 2d. per gallon for distances ex ing 1 
miles. The fairness of the proposed rates will be gathered from 
the fact that the Great Western now carries 201 miles for 2d. per 
ion and 176 miles for 1°75d., while the Great Northern carries 
51 miles for 1°6d, 


NOTES AND MEMORANDA. 


THE United States census report thus classifies the population :— 
Males, 25,520,582; females, 24,632,284. Native born, 43,475,506; 
foreign born, 6,677,360, Whites, 43,404,877; coloured, 6,577,151. 
The remaining 170,838 are composed of Indians not in tribal rela- 
tions and under Government care, Chinese, and other Asiatics. 
The Chinese are estimated at 105,363, Since the previous census 
the proportion of coloured people to whites and the excess of males 
over females have slightly increased; the proportion of foreign- 
born has slightly deer 4 

M. PLANTAMOUR has been continuing his observations on 

ic movements of the ground. In the year ending September 
bh, 1880, he states that a = lowering took place on the east 
side, from October 4th to January 28th, viz., 95''80—as against 
28"°08 the —— year. The mean temperature of December was 
unusually low, but the author thinks some other cause must have 
operated also, The level placed in the meridian showed nearly 
the same oscillation as the previous year—4''56. In winter the 
south side rises with rise of temperature ; in summer it falls. 

TuE following describes an ingenious separating apparatus for 
cesspools, designed by J. Lesueur, Paris :—The liquid and solid 
matters are caused to pass from the pan to a perforated cylinder 
closed at bottom by a pivotted perforated plate. The liquid 
matters escape through the holes in the cylinder and bottom to a 
suitable pipe. The solid matters are retained on the bottom plate 
until they are sufficiently heavy to overcome a counterweight 
attached thereto, when the bottom plate turns on its axis and 
deposits the matters into a pipe leading to the cesspool 


In making carbolic acid from coal tar, the tar is distilled until 
anthracene begins to pass over; the portion of distillate which 
passes over between the temperatures of 150 and 200 deg. Cent., is 
collected apart, and mixed with saturated potash-ley and powdered 

tassium hydrate. The carbolic acid combines with the potash, 

orming a crystalline substance, which is next dissolved in hot 
water, when the carbolic acid floats to the surface as an impure oil. 
The lower alkaline liquid is next saturated with hydrochloric 
acid, when there is a further yield of oil. This is washed with a 
little water, digested over chloride of calcium, and re-distilled 
several times. It is afterwards cooled down to — 10 deg Cent., when 
pure carbolic acid crystallises out, 

Dr. FRANKLAND’s method or practice in analysis of the London 
water must have become more precise, or else even that immaculate 
water supply of the Kent Company is deteriorating in respect of 
inorganic impurities. According to the analyst, if the amount of 
0 ic matter in the water through the nine years ending 1876 is 
soken as unity, that supplied during the month of January con- 
tained 1°9, or nearly double the average quantity of nine years. 
Whence this so-called organic impurities in water from these 
chalk wells? The Kent Company had better look to its interests, 
for if the Kent water is to double in organic impurities in a year 
or two, there is no telling what may be the result of another year 
or two and another mode of analysis. Excessive hardness of water 
with organic impurities is a combination people will not like long. 

THE great earthquake of Casamicciola, in the Island of Ischia, is 
no exception te those which have preceded it in affording curious 
and apparently anomalous phenomena. The higher part of the 
little town has suffered most. It is one heap of ruins. Between 
300 and 400 houses have been destroyed, while about 200 
inhabitants are, or were, buried in the ruins; but curiously, 
from amidst the ruins rises the tower of the church, with the 
clock standing at five minutes past one, the time of the shock. 
Prosessor Palmieri thinks that the disaster is due not so much to 
the violence of the earthquake shock alone, but to the fact that 
that shock expended itself upon the partly unsupported, or 
unequally supported, thin crust under which the hot springs, 
for which the place has become celebrated, have probably acted 
by corrosion in dissolving and carrying away some of the solid 
supporting strata. 

A THERMO-MAGNETIC thermoscope is described in the Proc. 
R.S. E. by Sir W. Thomson. It is well known that the ‘ per- 
manent” magnetism of steel magnets is not constant, but ch 
slightly with changes of temperature, the magnet becoming weaker 
when warmed, and recovering its strength as it is cooled. The 
magnetic thermoscope is intended to indicate differences of tem- 
perature by showing differences between the magnetic moments of 
steel magnets. Two thin wires of hard steel, each one centimetre 
long, are arranged so as to form a nearly astatic couple, being 
magnetised to equal strength and set in opposite directions, but 
not quite parallel, so that they set at right angles to the magnetic 
notin Two other magnets, about twice the size of the former 

ir, are — on one side of this astatic couple as “‘ deflectors,” 

ing laid in one line nearly along the magnetic meridian, with 
theirsimilar poles facing one another at about two centimetres apart, 
When —_—— yee the little astatic pair suspended between 
them will rho to be excessively sensitive to the least change 
in the strength of either of the deflectors, and if they are at 
different temperatures will turn through an angle, which, if small 
may be regarded as a measure of the temperature-difference. 


OBSERVATIONS on the part of different railway men do not 
agree as to the relation between season and the breakage of rails. 
In a recent issue of the Organ fiir die Fortschritte des Eisenbahn- 
wesens, Herr Theune states the results of his observations with 
res to the fractures of steel rails in the district—Kattowitz— 
under his observation. He notes that 329 such fractures took 
place during the years in which his interesting observations were 
made, Among the rails which were laid in the open country 
there were 2°4 fractures per mile, while in forests, where rails are 
exposed to greater damp, the rate rose to 6°7 per mile. The 
changes of the various seasons have a striking influence on the 
number of breakages which take place. Thus, during the first 
quarter of the year—the coldest season generally—there were 216, 
in the second quarter 28, in the third quarter 14, and during the 
fourth quarter 71 fractures, The greatest number of fractures of 
rails took place from the eighth to the tenth years after their 
having been laid down; the average working time was found to 
be 7°5 — With respect to the parts where fractures took place, 
Herr Theune remarks that there were 73 fractures in the face of 
the rail, 51 bi es in the web, and as many as 265 fractures 
through the fish-plate holes. The very great excess of fractures in 
the first quarter seems to indicate error in observation or in the 
accounts consulted, 


Ir seems that notwitstanding the great opacity of metals, it is 
quite possible by chemical means to procure metallic leaves suffi- 
ciently thin to examine beneath the microscope by transmitted 
ight. An examination of such metallic sections, Mr. J. Vincent 
Elsden, in a communication to Nature, says, will show two principal 
} a of structure, one being essentially granular, and the other fibrous. 

e granular metals, of which tin may be taken as an example, 
present the appearance of exceedingly minute grains, each one being 
oy isolated from its neighbours by still smaller interspaces. 

e fibrous metals, on the other hand, such as silver and gold, 
have a very marked structure. Silver, especially, has the appear- 
ance of a mass of fine, elongated fibres, which are matted and 
interlaced in a manner which very much resembles hair. In = 
this fibrous structure, although present, is far less marked. e 
influence of extreme pressure upon gold and silver seems to 
be to develop a definite internal structure. Gold and silver 
in fact appear to behave in some respects like plastic bodies. 
When forced to spread out in the direction of least resistance their 
molecules do not move uniformly, but neighbouring molecules, 
having different velocities, glide over one another, causing a pro- 
nounced ent of particles in straight lines. This deve op- 
ment of a fibrous structure, by means of pressure, in a homogeneous 
substance like silver, is an fataverting: lesson in experimental 

eology, which may serve to illustrate the probable origin of the 
brous structure of the eT poe homogeneous limestones of 
the Pyrenees, Scotland, and the Tyrol. 


MISCELLANEA, 

THE Central Telegraph-office at Amsterdam is lighted by the 
Von Hefner-Alteneck system of electric lighting. The result is 
said to be very satisfactory. 

THE authorities at Chatham are endeavouring to obtain repre” 
sentation on the Medway Conservancy Board, the Rochester 
Corporation being the present conservators under the ancient 
charter. 

WE have received a copy of a large, well-executed lithograph 
likeness of Sir John Lubbock, D.C.L., F.R.S., M.P. The artist is 
Mr. A. Arnst, and the lithographers Messrs. Benyon and Co., whose 
works are at Cheltenham. 

Ow1ne to the recent heavy rains, a portion of a large tunnel on 
the Carrickfergus and Larne Railway connected with the short 
sea ye from Larne to Stranraer fell in on Tuesday, blocking 
the line, and causing a suspension of traffic. 

On Tuesday aparty of about thirty non-commissioned officers of 
the Royal Engineers trained in various scientific schools, and at 
the School of Military Engineering, left Chatham for India, for 
special employment under the Indian Public Works Commissions. 

THE experiment made by the Birmingham guardians in manu- 
facturing the gas used in the workhouse has proved a great success. 
The experiment com d eleven ths ago, and it is found 
that the gas costs only 1s, 6d. per 1000ft., and the saving effected 
is over £1000 annually. 

WE understand that Mr. Howard A. Allport, of the Bestwood 
Coal and Iron Co., Nottingham, has bought the Wharncliffe 
Woodmoor Colliery, near Barnsley, which he intends to work on 
his own account. ‘The coal is said to be of very good quality for 
house, gas, and cooking purposes. 

A COMPANY is being formed to purchase and work the patents for 
filtering materials and filtering and water softening and purifying 
apparatus of Messrs. F. H. Atkins and W. G. Atkins, the name of 
the company to be the ‘‘ Atkins Water Softening, Purifying, and 
Engineering Company, Limited.” 

A PAMPHLET entitled ‘‘A Review of Facts and Records in 
conneetion with Kitchen Boiler Explosions and Hot Water Boiler 
Explosions of 1881,” with some useful remarks on their prevention, by 
Mr. 8. B. Goslin, has been published by Messrs. Warner and Sons, 
Crescent Foundry, Cripplegate, and by Messrs. McCorquodale, 
London. 

THE effect of building docks near to the sea is shown by the 
report of the Sharpness Dock and Gloucester and Birmingham 
Navigation Company, which states that owing to decreased receipts, 
caused, as is alleged, by the policy of the Avonmouth and Portis- 
head Dock Company at the mouth of the Avon, no dividend can be 
paid this half year. 

AN interesting paper on the long-wall system of working in South 
Wales, by Mr. A. C. Chapman, is contained in the March number 
of the Journal of the British Society of Mining Students. The 
results of some experiments with a Rammell fan, 26ft. in diameter, 
are also given by Mr. W. S. Gresley, and a paper is given ~ Mr. 
5 ones on the Kind Chaudron method of sinking and tubbing 
8 

A MESSAGE may now in ordinary business be received in England 
from Natal in eight hours actual time ; but greater speed than this 
was made a few days ago when Mr. Pender, M.P., chairman of the 
Cape Cable Company, telegraphed in the morning to inquire 

ir Evelyn Wood, and at -past four received a message declari 
the report to be without 

IN a paper read recently before the American Institute of 
Mining Engineers, the author gave some evidence to show that a 
little too much haste had been exhib'ted in condemning the use of 
the electric light in mines. He ex sibited some lamps of Edison’s 
make, which he said were well adepted for illuminating mines, as 
they can_be enclosed in wire g2uze, or, if necessary, immersed in 
water. He thought the dangers described by Mr. Preece were 
rather imaginary. That sango-anah as those of Mr. Edison may 
be conveniently enclosed in glass vessels of water to ensure safety 
was shown more than a year ago in the Polytechnic Museum in 
Berlin ; but it is not only in the lamp, but from broken or exposed 
wires, that Mr. Preece, whether reasonably or not, saw danger. 


ACCORDING to official returns recently issued, the receipts of the 
telegraph service during the year ended March 3lst, 1880, were 
£1,469,795, and the working expenses £1,115,765, of which sum 
£12,100 was a contribution to a depreciation fund to replace sub- 
merged cables, leaving a balance of profit of £354,030, equal to 
3°36 per cent. on the capital of £10,529,577. Another return 
shows the gross amount received and the gross amount expended 
in respect of the telegraph service from the date of the transfer of 
the telegraphs to the State to the 3lst March, 1880. The total 
received has been £11,592,160; the total expended, £9,920,597 ; 
leaving a total balance to meet interest on stock created on 
account of the telegraph service and the redemption of debt of 
£1,671,563. 

THE Garth Castle, an iron steamer of 3700 tons gross register, 
her dimensions being 376ft. in length, 43ft. Gin. in beam, an 
32ft. 8in. in depth, is fitted with engines, which on trial developed 
3325 indicated horse-power, with a steam pressure of 75 1b., revolu- 
tions 66, the average speed being 14°32 knots. Several novelties 
have been introduced in the construction of the machinery not 
usually met with in merchant steamers. The boilers have Fox’s 
corrugated steel flues, the funnel has a double casing to promote 
draught. The starting and reversing gear is of Brown Brothers’ 
manufacture. The propeller shaft is of the so-called fluid com- 
pressed steel, and the propeller blades are of manganese bronze, 
ge on account of its immunity from corrosion and pitting, 
while it is said that owing to its strength the blades are le 
materially thinner than if made of any other metal. 


A paper, on “‘ Explosives used in Coal Mining,” was read before 
the Manchester Geological Society, by Mr. W. Smethurst, at a 
meeting held in Wigan on Friday, the 4th inst. Mr. Smethurst, 
who has recently been conrying out aseries of experiments with 
safety lamps before the Royal Commissioners on Accidents in Mines, 
condemned strongly the present system of shot lighting in mines, 
and urged that a of firing by electricity should be 
into use. He did not think mines could be worked profitably 
without the use of explosives, but the present dangers might be 
considerably reduced, and he recommended blasting with —— 
and water cartridges as preferable to the use of powder. At 
the same meeting a discussion also took place on the “‘long wall” 
system of working coal, and this system was generally recommended 
as preferable to “‘ pillar and stall,” inasmuch as they could to a 
large extent ve ome with shot firing, there was less labour for 
the collier, and the'coal was got in better condition. 

On the 1st inst. Messrs, Raylton, Dixon, and Co. launched from 
the Cleveland Dockyard, Middlesbrough, one of the finest steamers 
they have yet turned out. She has been built to the order of 
Messrs. Thos. Skinner and Co., of London and Glasgow, and will 
form one of their well-known Castle Line to China, for which 
Messrs. Dixon are also laying down for them another rather larger 
vessel. The Bothwell Castle, the name of the new vessel, is a 


handsome model, with clipper bow, and full figure-head of Mary . 


Queen of Scots. She will carry nearly 4000 tons of tea, and her 
dimensions are 345ft. extreme length, 38ft. Gin. beam, 27ft. 6in. 
depth, moulded, and about 2600 tons gross register. Her decks, 
, and fittings are entirely of East Indian teak, and her passen- 
gers will be accommodated in a deck-house aft with marble saloon, 
and comfortable sleeping rooms, specially arranged for geod 
ventilation. She is fitted with eld’s patent steam win 3 


and Bow and McLachlan’s steam steering gear. The engines of 
280-horse power nominal are being constructed by Messrs. Thos. 
Richardson and Sons, of Hartlepool, where she will be taken 
to have them fitted on board, aaieée 
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THE NORDENFELT GUN. 
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ILLvstrations -of the Nordenfelt machine gun have appeared 
in our columns, but none which show its construction in detail. 
We now make up this deficiency, availing ourselves of a paper 
read before the United Service Institution for our information. 

Fig. 1 shows a plan, partly in section, of a battery gun ; 
Fig. 2 a longitudinal section. The frame 1 holds the barrels 2 
fixed in a horizontal plane, one by the side of the other, and it 
also carries the mechanism behind the chamber ends. The frame 
hangs upon two trunnions 3, round which it is turned, to give 


elevation and depression to the gun ; the trunnions rest in bear- | 


ings 4 on a crosshead 5 swivelling on a central vertical pivot 6, 
which for naval or for field purposes may be dropped into a gun- 
carriage or gun-bed to allow the lateral aim being given to the 
gun to the right or left. The frame has three cross-pieces, the 
foremost of which, 7, holds the muzzles of the barrels, whilst the 
breech ends of the barrels are screwed into the middle cross- 
piece 8. The rear cross-piece 9 is fitted on to the rear end of 
the frame, and held to it by screws or wedges 10. At the breech 
end of the barrels, and resting upon the frame at both sides, is 
what is called a carrier block 11, which has a to-and-fro trans- 
verse movement given to it. The carrier block has cut in it a 


number of grooves or openings equal to the number of barrrels | 


in the gun ; into each opening a cartridge is dropped, and then, 
by a subsequent movement of the carrier block, is brought into a 
line with the barrels, in order that the cartridges may be pushed 
forward into them. 

The cover 12 of the mechanism has open holes, through which 
the cartridges fall from the hopper into the carrier block 11, and 
there are guiders fixed on the lower-side of the cover which hold 
the cartridges in position while they enter and are moved by the 
carrier block ; the cover is held to the frame by two bars 20, the 
ends of which move round pins, so that the lid can be raised in 
order to lay open the mechanism, which is then free and can be 
lifted out of the frame. 

In rear of the carrier block is an action block 21, which carries 
the spiral springs 22 by which the hammers 23 are propelled 
forward and cause the strikers 24 to explode the cartridges 25. 
This block has a to-and-fro movement in a direction lengthwise 
of the barrels. Projecting from the forward part of the action- 
block are breech pins 26, one for each barrel. When the block 


is moved forwards, these push forward the cartridges which are | 


lying in the carrier block, and cause them to enter the breech 


ends of the barrels. Within each breech pin is the striker, | 


which is driven forward by means of the hammer. These move 
in a line with the strikers, and are pressed forwards by the spiral 
springs. The action of the several parts. results from a forward 
and backward movement being given to a lever or firing handle 
27, which turns on an axis pin 28 fixed to the rear cross-piece 
9. “One end 29 of the firing handle 27 which: reaches outside 
the frame is held by the gunner, the other end is fixed to the pin 
28, which has a crank or action lever acting with a cam slot 31, 
which is cut into a segmental piece 32’ moving round its centre, 


and with teeth or cogs cut along its circumference, which teéth: 


act upon similar teeth cut into a similar segmental piece 33 
placed in a reversed position at the opposite side, of the frame. 


- By. the ‘movement. of. the firing 


receive a forward and backward motion, which is transferred 
by means of two driving bars or links 34 to a driving block 35, 
thence to the spring box 21 by a double set of pins 36, two of 
which are fixed to the driving block and the other two wo the 
action block. 
| The Loading.—aAs the action block is moved forwards and 
| backwards, a friction roller 37 upon it, at the end of each back- 
ward and at the beginning of each forward motion, acts upon a 
| bent bar 38, which at one end turns on a fixed centre 39, and at 
| the other enters into a groove on lower side of the carrier block 
and gives to the carrier block its transverse to-and-fro move- 
ment; when the carrier block moves to the side, a layer of 
cartridges, one for each barrel, falls from the hopper through the 
cover into openings cut in the carrier block in such a way that 
when the carrier block returns, these cartridges are moved 
exactly in a line with the barrels, so that the breech pins which 
are screwed into the front of the action block which acts as a 
breech common to all the barrels, can push them into the 
| chambers, where the breech pins support the whole of the 
| cartridges untjl all of them have been fired; the carrier block 
remains in the same position until the extractors 40 fixed to the 
| breech pins have again drawn out the empty cartridge cases, 
after which when the firing handle is near its rearmost position 
the carrier block again moves to the side to receive a fresh layer 
of cartidges. The loading can also be done by hand if required 
by simply dropping a layer of cartridges into the cover and 
carrier block after each volley has been fired. 

Firing.—The breech pins are screwed into the part of the action 
block in the exact lines of the centre lines of the barrels, and 
each breech pin holds within it concentrically the striker or firing 
needle which is to fire the percussion cap, and which protrudes 
slightly in front of the breech pin. The rear ends of the strikers 
are acted upon by the striking hammers supported by and acted 
upon by the spiral springs. The hammers with their spiral 
springs run within round holes or channels 41 bored out length- 
wise in the action block. The rear ends of the spiral springs are 
su by a bar 42 at the rear end of the action block, which 
bar can be lifted by loosening one of the screws 43 holding it, 
when all the spiral springs, the hammers, and the strikers can be 
taken out. Each channel has on its lower side a slit 44 length- 
wise, through which protrudes the head 45 of the hammer, the 
| one side of which is bevelled to fit and to act upon studs 46 on 
| a sliding bar which is called the trigger comb 47—the trigger 
comb in the larger guns is moved by a separate cocking ‘piece. 
| When the action block is drawn back by the firing handle, the 
| heads of the hammers force the trigger comb to one side, just 
| enough to allow the heads of the hammers to slip behind the 
| studs. As soon as the heads have thus passed through, the 
| trigger comb is forced back into its original position by a spring 
| 48 acting by a tumbler upon the trigger. comb, which prevents 
| the: hammers from. passing forward. until the trigger: comb is: 
; hammers are thus held back, and the spiral springs are compressed 

until: after the cartridges are within their and the’ 
breeches are closed ; short lever 49 on: the ‘imner end. of the 


| axis pin begins to act a vertical knee 50 attached to’ the 


comb then pass in front of the hammer heads, and as the studs 
are of varying width—each stud being slightly wider than the 
stud on its right—one hammer 23 is released at a time; the 
spiral spring 22 presses it forwards until it gives a blow to its 
striker 24, and the shots are thus fired one after the other, which 
causes less recoil than if they were fired all at the same moment. 
When the firing handle is again moved backwards, the trigger 
comb is pushed back by the before-mentioned spring into position 
for again catching the hammers for the next volley. Back sights 
51 and fore sights 52 are provided on one or both sides of 
the barrels, so that the eyes can always be kept in the alignment 
of the aim, whether the gun is served by one or two gunners. 
Half-cock.—On the rear cross-piece is fixed a catch with a 
handle to it, which can be moved into such a position that it 
acts upon a leg or stud fixed to the trigger comb in such a way 
that it counteracts the force of the above-mentioned angle and 
spring, and thus keeps the trigger comb steady in its position 
furthest to one side, when the studs of the trigger comb do not 
touch the heads of the hammers, which thus pass freely in and 
out through the trigger comb. Thus the springs are not com- 
paer. and no cartridges can be fired, although they can at this 
alf-cock position be passed through the mechanisin and the 
chambers, and again extracted without their ——— caps 
being struck. By again releasing the hold of the half-cock 
catch upon the trigger comb, the mechanism again is and remains 
at full cock. Instead of half-cock a drill stop is often used 
which simply prevents the handle from being moved so far 
back that the hammer heads can be held back. 
Extraction.—Each breech pin has one or two extractors, each 
consisting of the extractor ord 40 and the spring 53. The 
extractor is fixed into the breech pin by a pin, round which it 
moves guided by a slot, the hook protruding sufficiently to catch 
the rim of the cartridge case when the cartridge is within the 
chamber and the breech closed. The spring acts with its one 
end freely on the back of the hook, pressing it inwards, and the 
other end of the spring fits into a slot near the base of the breech 
pin, so that the extractor spring is screwed in at the same time 
as the breech pin and is held in position by the action block. 
After all the barrels have been fired, the breech pins draw the 
extractors backwards, and all the empty cartridge cases are 
extracted through the openings of the carrier block until the 
rims of the cartridge cases pass outside it, when the empty cases 
fall through. The extractors cannot release the cartridge cases 
which they have begun to withdraw until the proper time, the 
grooves in the carrier box in which the extractors lie being so 
formed as not to allow premature movement of the extractor. 
Résumé of <Action.—When a charged hopper’ is placed in 
ition, nothing more is uired ‘than to move the firing 
Fandlé forwasds and as far as it will go in- each 
direction. If moved rapidly, the gun will give a rapid succession 
of volleys; if moved more slowly, a rapid succession of single 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—H. Burstow, engineer,’ to the 
Royal Adelaide, additional for service in the Vivid; J. C. 


these: two. segments: trigger comb, and-moves it-to the, side. . ‘The studs of the trigger : 


engineer, to the Defence, vice Jackson; P. Colquhoun, 
, to the Swift; and J. W. Hole, assist.-engineer, to the Swift. 
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THE FLANGES OF LEADING WHEEL TIRES. 


Tue shape and dimensions of the flanges of the tires of the 
leading wheels of locomotives may be supposed to exert an import- 
ant influence on the safety—as regards keeping on the rails— 
of trains, especially those which run at high »s It 
seems, however, that there is no unanimity of opinion among 
engineers as to what is really the best form of tire. We give 
above cross sections of the leading wheel tires used on five of 
our important railways—the London, Brighton, and South 
Coast, the South-Eastern, the Great Eastern, the London and 
North-Western, and the London, Chatham, and Dover Railways. 
It will be seen at a glance that no two of these flanges are alike. 
The South-Eastern flanges are far deeper than the rest ; the con- 
trast between them and those of the London and North-Western 
line being especially marked. All our sections are to full size. If 
our readers can throw any light on the relative wear and tear 
and safety of the various sections shown, they will do good 
service. The question is one concerning which little or no infor- 
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form which seems best to himself, and seldom, if ever, comparing 
notes with others on the subject of the results obtained. It is 
by no means improbable that the form of a flange exerts some 
influence on the wear of rails, but on this point the world is 
quite in the dark. It is also probable that the form of the rail- 
head will affect the duration of the tire, and it is argued with 
some force that for every form of rail-head there is a section of 
flange better than any other. It will be seen that stout flanges, 
such as that of the London and Brighton line, seem to be 
specially designed for losing a great deal of metal before they 
become too thin ; but the South-Eastern flange has a great deal 
of metal at the root, the place where the wear is most severe. 
These two tires may be taken’as standing at opposite ends of the 
scale. Which of the two gives the better results ? The question 
will be complicated by the character of the line—as it is straight 
or crooked, and by the quality of the tire—but it ought to admit 
of settlement. e durability of a tire is of secondary import- 


mation locomotive superintendent adopting the 


ance compared with its safety. 


to operate the valves by suitable mechanism, and connected with 
the engine, to insure the valves closing at the proper time. In 
operation the A' and B' chamber is filled with water nearly to 
the top, so as to have a supply to start the condenser when the 
engine is set to work. exhaust, as it rushes through the 
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SECTION THROUGH A.B. 


pipe from the cylinder, passes into the chamber A*, opening the 
valve G, carrying out the water in A*, and also the air in the 
cylinder. After the main body of the exhaust steam has passed 
one end of the cylinder, a similar action is place at the 
other end. Each end of the cylinder has its own condenser. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—COMMON PLEAS DIVISION. 
(Before Mz. JusTIcE STEPHEN and a Special Jury.) 
Feb. 21st to 24th. 
AVELING v. McLAREN. 


THIs was an action brought by Mr. Thomas Aveling, the well- 
known engineer, against Messrs. J. and H. McLaren, of the Mid- 


land ine Works, Leeds, for the alleged infringement by them 
of the plaintiff's —— dated 8th April, 1870, No. 1037, for the 
daptation to the boiler and fire-box of portable or locomotive or 


PERKINS’ HANGING FIRE-BOX ROOF STAY BOLTS. 
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THE roof stays illustrated by the annexed woodcuts have been 
designed and patented by Mr. Stanhope Perkins, of the Man- 
chester, Sheffield, and Lincolnshire Railway, for all locomotive, 
ey and other boilers where the fire-boxes are suspended 

rom the crown or outer fire-boxes, A description of the method 
of fixing the stays will best show their application. After the 
boiler and fire-box has been rivetted together complete, 
the copper box is put in, being fixed in its proper position, and 
is afterwards put under the radial drilling machine, and all the 
holes drilled from the outer shell for the copper stays, and also 
all the holes drilled in a direct line from the crown plate to the 
top plate of the copper box ; and whilst in that position, the holes 
in the outer shell are tapped with a conical tap, tap of 
sufficient length for the plain end to pass through the hole which 
has been drilled in the copper box ; which, of course, keeps the 
tap in proper line. When all the holes are completed 
the copper box is withdrawn out of the outer shell and the top 
plate of the ged box is tapped with the Whitworth’s ordinary 
taps ; the whole of the screws are then screwed in from the 
-inside of the box perfectly tight ; the socket is then screwed on. 
This socket is turned hollow, so as ‘to give a sharp edge, and 
inust be screwed down by a bar until the whole of the sharp 
edge has cut into the copper a perfect circle. It is then turned 
backwards by the bar and the hollow tilled with putty cement, and 
afterwards screwed perfectly tight to the proper position as shown 
in the engraving. will prevent leaky roof stays, as it is impos- 
sible for the water to come into contact with the metal, prevent- 
ing any oxidation taking place. The long roof stays are then: 
passed down and screwed into the outer shell, within jin. of home, 
“with an hexagon or square ‘nut screwed on the end of the stay 
and held inside of the stirrup, and in all cases must be's up 
tight in the stirrup,;,and the roof stay must then be screwed 
perfectly tight into the outer shell, is will tend to draw. the 
_ top plate of the box nearer .to, the ,outer shell, and. will thus’ 
assist the ordinary expansion .of the copper box.: It is claimed: 


as this mode of staying will not allow the crushing down of 
tube or plates, besides giving a much greater water area. It 
enables the top of the box to be well cleaned and easily got at by 
the washers ; and is a much neater arrangement altogether than 
the old system of beam roofing stays. The system isin use on 
the Manchester, Sheffield, and Lincolnshire Railway, and with 
complete success, 


A NEW CONDENSER. 

A CORRESPONDENT writing to the American Machinist describes 
the simple form of condenser which we reproduce herewith. He 
says of it that it draws its own injection water from a well, 
removes its air without an air pump, and possesses many novel 
features on a new principle, un He asks: “ Why not 
pass the great body of steam—exhaust— into the air, or use it for 
other purposes, such as heating, &c., and then form the vacuum 
in the cylinder by the condensation of the remainder?” By 
such a plan very little water would be needed. The quantity 
used could be easily lifted by the vacuum formed, and the body 
of steam as it flowed into the atmosphere would remove its 
own air. Dispensing, as it would, with air pumps, &c., it would 
place it in the reach, as an economical adjunct, of small as well 
as large engines. Working upon these reflections I produced the 
drawings sent herewith.. Although impracticable in detail as 
shown, the principles involved could be carried out, thus making 
a working condenser. The condenser consists of a cast iron body, 
which contains two chambers, A and B, connected with the 
exhaust pipes, C and D, with each end of the cylinder: of the 
steam engine. » The w part of the chamber A! and B? con: 
‘tains the iwater for which is: sipplied through: the 
pipe E: ~The. water- flows- through -the valves: F: into the lower 
chamber A? and: in finely-divided »streams; condensing. the 
steam:> Communication with the atmosphere -is cut-off by the 
vaives slow-moving: engines it could be -made -work 


. that this system will prevent broken tubes and oval. tube holes; | 


|. automatically ; but with high-speed’ engines it would be necessary 


traction engines of ‘projecting side horn plates for the purpose of 
carrying the —— the shafts of several of the working 
parts, so as to relieve the boiler and fire-box from undue 
strain and torsion. The defendants by their pleadings disputed 
the validity of the patent, especial: y on the ground of want of 
novelty. ey alleged as instances of prior publication, the earlier 

tents of Joseph Barrans, 13th January, 1859, No. 120 

» ani bury, 10th July, 1863, No. 1726; D. K. Clar 

28th June, 1866, No. 1728; D. G: hh March, 1868, No. 890; 

W. T. G. Bray, 12th January,.1859, No. 91; and as 

rior user they referred to user by J. Fowler and Co., 

Clayton and Shuttleworth, Hornsby andCo.,and Robeyand Co. The 

action was commenced in 1879, the statement of claim was delivered 

in January, 1880, the statement of defence in the following March, 
and the action came on for trial on the 21st February last. 

The Solicitor-General, Sir Farrer Herschel, Q.C., Mr. Aston, 
Q.C., and Mr. st were counsel for the plaintiff; Mr. 
Webster, Q.C., and Mr. Macrory for the defendants. 

The Soricrror-GENERAL, in addressing the jury, said that 
happily there was no question as to what the defendants had 
actually done, and therefore the two main questions which they 
would cave to decide would be whether the plaintiff’s patent was 
for a new invention, and whether, in the next place, that which 
the defendants had done amounted to an infringement of that 
patent. He explained by reference to a model the difference in 
position of the working parts of a locomotive and of a portable or 
traction engine, and pointed out that in the latter the eae of 
to a more or less considerable 


the crank shaft were e 
the thrust of the piston and connecting rod. The 


strain b 
old method of construction was to fasten the brackets which 
—— the crank shaft by pins or screws on each side of the 
boiler. Upon these brackets there would often be a strain of 
5 tons for every reciprocation of the piston, often as many as 150 a 
minute, sabe amaie this strain was transmitted to the crown of 
the boiler. This strain was a source of great trouble. It caused 
cracks and breakages and constant repairs. Mr. Aveling searched 
fora remedy. He continued the sides of the fire-box up above the 
crown of the boiler, and on the top of them he fi is crank 
shaft. By this means the strain was removed from the crown of 
the boiler, and the defects of the previous system cured. Simple 
as the invention was, others had.not discovered it, and Mr. Aveling 
himself had prior to 1870 made 800 engines, while fully appreciating 
the defects of their construction, but not seeing his way to cure 
them. Since then some-of the most important engine builders had 
appreciated the value of the invention and had taken licences from 
the plaintiff to use it. Now, the defendants had said, granting the 
invention, that they had not infringed it, and further that 
the plaintiff had no valid patent. What they had done 
was not of course to use identically the plaintiff's m. No 
infringer ever did that. They fastened to the ‘side of the boiler 
plates to carry the crank shaft. Therefore, they said — used 
only what the plaintiff admitted had been before. If that 
were all, no doubt that would not be an infringement. But they 
did this further, they carried. the plates which were fastened to 
the boiler in a backward direction, and then bolted them to the 
sides of the fire-box, which was also prolonged agin to meet 
them ; so in effect the plates and fire-box were one, and the result 
was that the strain on the shaft was taken off the bolts on the 
boiler and distributed over the sidés of the fire-box in thesame way 
as in the invention of the plaintiff. By joining the plates to the 
prolonged fire-box it was thought, no doubt, that the infringement 
was not so palpable-as if they had simply supported the shaft on 
the prolonged sides of the fire-box. Now, by merely making use of 
the Potts by which the prolonged ends were secured to the boiler 
they could not avoid liability. A man would not the less infringe 
because he made a colourable alteration in the arrangement. 
Then the defendants, to meet their case, bad alleged that the 
plaintiff’s invention was not new. Upon this point the learned 
counsel failed to see anything in the specifications of the various 
inventions mentioned in the particulars which bore upon the 
matter. He would only deal with Mr. Greig’s. That gentleman 
“was: a partner in Messrs, J. Fowler and Co.’s. works, who were 
alleged to have used the invention before the date of the plaintiff’s 
patent. Mr. .Greig’s prolonged backwards the sides of the fire-box, 
and fitted the .wheel-axle and the axle of the wheel communicating 
‘motion in those prolongations. The strain of the crank shaft, 
which .was in the usual way, was in no sense borne by 
those prolongations. Mr. Greig’s plan“ did not 

ppéar to be any ‘anticipation. No doubt Messrs. Fowler had 
Mr. ‘Avelitig’s plan, but under a licence from him. |Next 
it was said that ‘plaintiff's imvention was not sufficiéntly 
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described in his specification. Two methods were described. In 
each the essence was that the fire-box sides were prolonged, but in 
one case the sides of the fire-box itself formed the bearings ; in the 
other brackets were fastened on the sides. Of course, they were 
exactly similar, in that the strain was distributed over thesidesof the 
fire-box. The Solicitor-General then read the specification, and sub- 
mitted that it was a sufficient description of the nature of the | 
invention. What the patentee claimed was the method of 
relieving the boiler from strain by means of the prolongations or 
horn plates, as they were called. It might be said that the inven- 
tion was a very simple matter, but so were many inventions when 
somebody else lighted upon them. Some of the most important 
inventions were so simple as to give rise to remark that so simple 
a thing had not occurred to any one before. But he thought it 
was a fact that beyond all question, down to 1870, Mr. Aveli 
himself had made as many as 800 engines with the old defect, an 
that in a period of ten a without hitting on the remedy. He 
did then hit on it, and he was the first who did, and now everybody 
sought to take advantage of it. 

For the purpose of facilitating the explanation of the case, we 
have mesa in a diagram form the features of each of the 
inventions referred to. 

Mr. F. J. Bramwell, called on behalf of the plaintiff, described the 
difference between the arrangement of the ee yg of a loco- 
motive and a traction engine, and explained the former usual 
method of supporting the crank shaft on brackets bolted to the = 
the fire-box or the top of the boiler, as the case might be. e 

tice was inconvenient because it led to leakage and incipient 
Rater of the plates of the boiler, through the strain, varyi 


often from 5 to 6 or 7 tons, of the reciprocation of the piston rod. 


He was speaking of the case of a ten-horse power engine. Then in 
addition there was a strain produced by the leverage offered be- 
tween the pinion on the end of the shaft and the wheel of the next 
shaft to convert the reciprocating into rotary motion. He illus- 
trated his remarks by a piece of cracked plate which had been cut 
out of a boiler to which the brackets been bolted in the old 
way. He had read the plaintift’s specification, and he thought it 
described the invention in a that a competent workman 
could understand. He had also read the specifications referred to 
by the defendants’ particulars. Prior to 1870 he did not know of 
any engine constructed in the way described in Aveling’s specifica- 
tion. The plaintiff’s specification showed two modifications. 
According to the first the side plates of the fire-box were prolonged 
backwards and upwards, and on the inside of each was bol a 
casting carrying the bearings of the crank shaft, the intermediate 
shaft and the travelling wheel axle. 


AVELING No. 1. 


The effect of this arrangement would be to throw the strain upon 
the sides of the fire-box as a whole i of localising the strain 
upon the top of the fire-box. In this plan a wrought iron plate A 
or horn plate was rivetted to the fire-box and carried a strong 
vertical } aoced of iron B in which were the a C was the 
crank shaft and D the intermediate shaft, and E the wheel axle. 
The witness was then examined upon the specification and the 
drawings of this modification, and he stated that in his opinion the 
plate A was part of the fire-box itself and not a separate plate 


AVELING.—No. 2. 


rivetted on, but it was immaterial which it was. In the second modi- 
fication the plates were carried up not merely on the hinder part, as 
in the first method, but ere 34g their length, and in that way 
they became very convenient. shown, there were two inter- 
wets Net shafts, in lieu of one in the former plan. He was then 
shown a drawing of what it was admitted the defendants had done. 


McLAREN.—No, 3. 


In that drawing the crank shaft and intermediate shaft were” 
shown carried in plates, _ rted partly by being bolted to the 
boiler, but they were carri kwards and further supported by 

ing bolted to the backward prolongation of the side plates of the 
fire-box. The effect of this arrangement was to relieve the bolts, 
which in that case did go through the boiler, from a considerable 
of the strain, and distributed it over the side plates of the fire-box. 
He saw no other object for prolonging the upper plate downwards, 
and attaching it to the lower plates, than to relieve the boiler of 
undue strain. There need have been no means of connection 
between the extended under plate and the extended upper plate, if 
the object had been simply to carry the intermediate shaft. 

Cross-examined : In, the plaintiff’s first plan the bearings were 
bolted to a plate, which was not, in his view, part of the 
boiler or fire-box, but to a projection. In the defendant’s plan 
the —_ of the crank shaft, a from the tail end of it, was 
rivetted to the boiler top in the old way. He could not conceive 
any “ of the extension of the tail end but for the attachment 
he had described. He had not been told how the defendants 
developed their engines. Hehad only been shown thedrawing of the 
alleged infringement, It was not an uncommon thing to make the 
bearings of the crank shaft and intermediate shaft in one piece 


before 1870. In Greig’s system there was such a bearing rivetted 
the ¢ was well known to be desirable to have the 


to the boiler crown. 


GREIG—18¢8. 


two shafts contained in the same rigid support. In Barrans’ 
system there was a pe rivetted at the top of the boiler, in 
which the bearings of the two shafts were capable of a vertical 
sliding movement. There were also two stays, one diagonal the 


BARRANS—1859. 


other vertical, connecting the main shaft or bearing with the 
crank shaft or intermediate shaft. The bolts between the tail end 
of the defendants’ support effected the same purpose as the vertical 
stay of Barrans, so far as the intermediate bearing was con- 
cerned. The triangle in Barrans’ plan effected the same result 
as the crank and intermediate shafts in one piece bolted to 


McLAREN.—No. 1. 


the main shaft bearing in the defendants’ plan. He thought there 
would be a liability in the tail piece, carrying the bearing of the inter- 
mediate shaft in the defendants’ engine, to break off. He could 
not say whether any had so broken off, but he admitted that it 
would very material y strengthen it to bolt it to the side plates. 
The witness was then referred to another modification of the 
defendants’ tem, and referred to the intermediate piece of 
metal Rotiet: into the inside of the lug or intermediate shaft 
bearing, and also to the projecting plate of the fire-box. 


McLAREN.—No. 2. 


That would no doubt be the first idea of strengthening the lug, 
which had been found liable to break off. In the next modification 
of the defendants’ engine, No. 3, the lug was prolonged downwards 
and bolted to the plate. The witness was then referred to a repre- 
sentation of Robey’s engine. There the side plate was wrought 
round im one piece. It would be a continuous complete frame, the 


ROBEY. 


top of the boiler and sides of the fire-box. The main bearing was 

en bya plate rivetted into the side of the fire-box near the 
bottom of the side of the fire-box. In fact it was a projection or 
extension backwards of the sides of the fire-box. It would be 
immaterial whether it was a separate plate superimposed on the 
fire-box or simply a continuation of those sides, The crank shaft 


bearing was then rivetted to the same plate at the upper of 
the boiler, His atterition was then called to Clayton +27 dhuttle- 


CLAYTON AND SHUTTLEWORTH. 


worth’s system. In that the intermediate and main bearings were 
both borne by the plates at the sides of the fire-box, and the crank 


were rivetted on the boiler top. He would not con-‘ of the 


sider that Mr. Robey’s was an infringement of the plaintiff’s patent 

He could not recollect that it wasa Sa thing to put the 
bearings of-all these shafts in the same plate in traction engines. He 
did remember one case, on reconsideration, He alluded to Clark’s, 


@ 
CLARK—1860. 


There the ing plate was underneath. In re-examination the 
witness said that in Greig’s system there was no means of preventing 
rack in the boiler plates by means of a connection between the 
bearings of the crank shaft and the side plates, That was also the 
case in the defendants’ system No. 1. e did not think that was 
an infringement. In Barrans’s engine there was no horizontal 
support afforded by the ties. The sliding of the bearings in the 
— prevented any such support being given by the inclined tie. 

ere was nothing there to prevent racking. In the defendants’ 
No. 2 there was a method of tieing a crank shaft bearing to the 
side of the fire-box, and that he thought would be an infringement. 
Robey’s plan did not effect the plaintiff's object. Clayton and 
Shuttleworth’s was the same as Greig’s in effect. It did not 
— against racking. There was no indication that the bearing 
rame was rivetted to the fire-box. He never saw one of Clark's 
engines to his recollection. 

. J. C. Amos, after describing the disadvantages resulting from 
the old system, said that he did not know of a successful attempt 
to en | them before the date of the plaintiff's invention. 
There been attempts, but they were not successful because only 
partial. For example, two brackets were united to form a saddle 
over the boiler. In every case stays or rods were used. He 
believed that the object the defendants had in view when shaping 
the tailend of the upper plate was to cure racking. None of the 
_ specifications refe to were, in his opinion, anticipations. 

n cross-examination, he stated that in an old engine b rrett, 
Exall, and Andrews an attempt was made to unite the cylinder 
crank shaft and guide bar brackets, but he was not aware that it 
ever became well known. It was given up. It was expensive and 
added weight. To some extent it remedied the defects spoken of. 
In re-examination he thought difficulties due to variable expansion 
of had something to do with the gees being given +. 

r. W. H. Maw confirmed generally the evidence of Mr. Bram- 
well. He dealt with the strain due to the gearing, and also 
expressed an opinion that in the prior systems the strains due to 
the reciprocation of the piston were not distributed as in the plantiff’s 
—— while in the defendants’ system they were to some 
extent. 

Mr. R. L. Knight, who thought most of the advantages of the 
plaintiff's system were secured in that of the defendants by the 
use of the bolts in the tail end of the plate, thus connecting all 
three shafts, 

Mr. Thos, Wildes corroborated the last witness. 

Mr. Thomas Aveling was then called. He said that he was the 
inventor of the patented improvement. He had read all the 
specifications of the prior patents referred to, and in none were the 
boiler and fire-box relieved from the crank shaft strains. In the 
engine of the defendants such strains were remedied. He explained 
the effect of strain caused by the pulling up of the fly-wheel by 
excessive resist to the passage of the engine. He produced a 
piece of “‘ starred ” boiler plate caused by such a strain. In cross- 
examination he stated that racking did not happen at the cylinder 
end, although the cylinder was bolted to the top of the boiler. The 
reason was that in the cylinder the bolts could be placed in the top 
of the boiler, and the piston came low down and near the skin 
of the boiler, whereas if the brackets which supported the 
crank shaft were to be fastened to the boiler skin at all, the lower 
edge of bracket must be some way down the side of the boiler, in 
order that the bearings might be of such a height above the boiler 
as to allow the crank to work. The result of that was that the side 
bracket acted as a lever upon the external bolts on each side, and 
so worked backwards ent fdrededa, and by degrees cracked the 
plate. This was confirmed by the fact that the inner bolts never 
cracked the plate. The larger the cylinder the more it was fitted 
on one side, so as to keep the centres low. He was then cross- 
examined at some length upon his ification as pared with 
what the defendants had done. He believed the defendants’ engine 
was an infringement, and that he had cautioned them against it 
some years ago. In re-examination he said the “| in which the 
crank shaft bearing in Robey’s engine was fastened was different 
from the way in which he did it. The same observation applied to 
the — in which the main axle bearing was fitted. The plaintiff’s 
method of providing against racking was quite different. He con- 
tended that while he removed all the strain the defendants 
removed it partially, but they did what they did in the same ‘~ ° 

Mr. David Greig expressed himself quite satisfied with t 
evidence of Mr. Bramwell. He was a licencee of the plaintiff and 
had used the plaintiff's invention. In cross-examination the 
witness was asked for the licence, but he was not able to say 
whether it was in Court. His firm and Messrs. Aveling and 
Porter had a mutual arrangement by which there were mutual 
rights to use one another’s improvements. That arrangement was 
about a year old. They had a licence before that, namely in 1872. 
It was revoked some years ago. They had made engines with the 
side plates extended and with plates riv: on the side 
oes eaten plates. His firm held no licence between 1875 
an 

That closed the plaintiff’s case. 

A discussion then followed as to the points of law which it was 
intended to raise on the part of the defendants. One of the con- 
tentions was that if the plaintiff's patent was wide enough to 
include the defendants system No. 3 it was bad. Further if the 
plaintiff's patent was wide enough to include the joining together 
of the two known pieces, the bracket with the two bearings in it, 
and the plate extended backwards, ing the main axle, it was 
not com subject matter fora patent. It was also submitted that 
the patent was invalid, use the provisional specification con- 
tained no reference to the second ification claimed by the final 
specification. Moreover, there was no infringement. 

Mr. WessTER, Q.C., then addressed the jury. He disclaimed on 
the part of his clients any attempt to evade the plaintiff’s patent. 
It would be proved that what they had done was merely in the 

i course of their own development. In the first place it 
would be essential for the jury to inform themselves as to what 
was known at the date of the plaintiff's patent, and then to con- 
sider, with the help of his lordship, what it was that the plaintiff's 
specification really described and covered. Now as to this, it was 
most important carefully to consider the list of inventions set out in 
the culars of objection, with the view to see whether the plaintiff 
had spread his net sufficiently wide to take inany of them. Ifhe had 
his patent would be bad. was one of the chief reasons in cases 
of this kind for setting out a list of prior inventions. Now it was 
common knowl as far back as 1870 that the backward extension 

plate fi the side of the fire-box might be used as a 
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support for the main axle, Clayton and Shuttleworth’s engine was 
an instance of that. So far the defendants had only been proceed- 
ing in a well-known path. But then it was said that was not all; 
they had also put in that plate an extension upwards, in which was 
the bearing of the intermediate shaft. The plaintiff’s counsel were 
driven upon this to say that the union of the piece carrying the 
intermediate shaft with the side plate by means of the bolts A was the 
same as if they had been made in one piece. But in Clayton and 
Shuttleworth’s engine there again was the bearing of the interme- 
diate shaft attached to the extension of the side plate. Next as to 
the bearing of the crank shaft. It was clear from Mr Bramwell’s 
evidence that there must be rigid union between that and the 
side plate. The real merit put forward of the plaintiff’s invention 
was the fitting of this bearing to a plate which did not form part 
either of the boiler or fire-box. What was the state of knowledge 
as to that? In Robey’s engine there was the extended plate, the 
intermediate shaft in a plate rigidly connected, and the crank shaft 
bearing also in 1s plate rigidly fixed by rivets, the whole three being 
rigidly connected, The plaintiff could not contend that the 
making in one piece that which was previously made in two was 
good subject matter for a patent. There was no doubt that what 
the plaintiff really meant to claim, and did claim, was putting the 
several ings in one frame. Barrans’s engine was another 
instance, and here he desired again to impress upon the jury that 
he did not put these instances forward as anticipations of what the 
plaintiff had done, but to support a contention that if the plaintiff 
spread his net widely enough to include them his patent 
could not be supported; in other words, that the defendants 
had only done what the plaintiff’s predecessors had done. Now 
Barrans, instead of putting his intermediate bearing on the same 
late as the main bearing, put it on the same as the crank shaft. 
That was not new in 1870. The same thing was done by Greig ; 
also by Clayton and Shuttleworth. In Greig’s engine there were 
the crank shaft and intermediate shaft bearings in one piece. 
There was the fire-box side plate extended backwards, and if “horn 
plate” were the proper word, which it was not, there it was. In 
that extended plate there was the main axle bearing, and what had 
been done by the defendants was to t those parts together. 
That was a most natural development where the strengthening of 
the system was required. The jury could see the same thing in 
Clayton and Shuttleworth’s Py a Having regard then to the 
existing state of knowledge, it me material to consider what 
the plaintiff really claimed, because as the House of Lords said in 
Harrison v, Anderston Foundry Company, unless the defendants 
had adopted the plaintiff's particular combination they had not 
infring The plaintiff described the carrying back of the fire- 
box sides and putting in them the cast iron frame carrying the 
bearings. That was the sole invention described in the provisional 
specification, and the defendants had not taken it. That was the 
sole invention for which the plaintiff got his patent. The plaintiff 
said in-his specification that he put his crank shaft in that frame 
instead of on brackets on the top of the boiler, which was what 
the defendants did. He, in fact, ed the defendants with 
infringing, by doing that which he himself pointed out was to be 
avoided. The plaintiff only claimed the method of supporting the 
bearings in the manner described by him, and bearing in mind the 
prior systems, it was clear he could only support his patent on the 
particular arrangement described by him. It must be borne in 
mind, in considering the devel t of the defend 


ts’ system, 
that tying together the three bearings was a most pn n and 
natural thing to do; in machinery wherever there was a strain, as 
in the case of gearing, tending to separate the bearings, it was most 
usual and mechanical to tie them together. Mr. McLaren would prove 
that the attachment had nothing to do with the boiler. Indeed, 
they were able to make, and did make, successful engines without 
the attachment, with simply the bracket on the boiler. Mr. 
Bramwell had expressed an opinion that the attachment was pro- 
vided because dhs tas might break off. But Mr. Bramwell was not 


a practical machine maker, and Mr. McLaren would show that, 
made as he made them, it would be an _ exceedingly 
difficult thi to do to break off the lugs. The jury 


would find in the course of the case that the defendants had simply 
improved upon the old bracket by known mechanical means, and 
there was this ipa advantage in what they had done—that for 
repairs they had not to remove the side plates and bearing frame, 
but simply a self-contained portable } sg the bracket. That 
went some way to show that what the defendants had been doi 
was not an attempt to imitate the plaintiff's invention, but hi 
been progress in an independent direction. 

Mr. John Imray was then called. He had carefully read the 
plaintiff’s specification. He did not find in the provisional specifi- 
cation any suggestion of the second lificati laimed in the 
final. Modification No. 1, as he read the ificati isted 


secured to the boiler’ there was, of course, a strain to be 
counteracted. Whenever fastenings were needed, there was a strain 
to be met, and it was only — of fastening properly whether 
there was injury or not. He had not heard Mr. Bramwell give 
his evidence to the effect that that mode of support led to racking 
and injury of the boiler, but he would not agree with such an 
opinion, and he should set the practice of nearly all the portable 
engine builders of the country against it. Racking could always 
be provided against by a perfect system of fastening, and by 
lengthening the base of the brackets, 
r. Chas. Morris seen an engine at Messrs, A. and W. 
Eddington’s which had been made by Robey and Co., and of which 
he foggarrs a drawing, from which the model in Court was made. 
_ Mr. Eddington stated that in 1869 he had repaired a Robey trac- 
tion engine. That was the engine of which the last witness had 
made a drawing. He had known the engine for the last twelve 
ew There had never been any difficulty through the brackets 
ving been attached to the boiler. There had been no leakage. 
In cross-examination Mr. Eddington stated that in his practice he 
rivetted the bracket to the top of the boiler. He also carried his 
side plate over the top in one piece. In Aveling’s and McLaren’s 
the side plates were separate. 

Mr. Daniel Fisher, manager to Messrs. Rogers and Co., of 
Epsom, proved the illustration of Clayton and Shuttleworth’s 
engine. Such engine had been used by his firm in 1869. There 
never was any leakage caused by the brackets. If they were made 
os h and properly fastened there would be no Leatnges 

Mr. John McLaren, one of the defendants, said that when 
brackets were fastened on the boiler, if the work was not well 
done there would probably be leakage. There was no difficulty in 
doing such work properly. His practice was to make the bracket 
as long as possible, curve it carefully to the boiler, and bolt it 
down throughout its length, and he had never found a defect 
follow. He had found the lug carrying the intermediate shaft 
break off, but that was due to the strain of the gearing and not to 
the piston strain. When it first happened he patched it, then for 
the future he put in the connecting plate. That plate had a 
double peppece; it strengthened the lug and tied the geared shafts 
togeth e decidedly preferred to mount the crank shaft support 
on the top of the boiler. The witness was closely cross-examined 
as to the strains and their effect on the fastenings of various kinds, 
but he adhered to what he had stated that it was a question of 
good or bad work. 

Dr. John Hopkinson, F.R.S., agreed with the evidence of Mr. 
Imray and the defendanc. Taking Clayton and Shuttleworth’s 
engine with its extended plates i ings and the bracket 
at the top, he did not find any directions in the plaintiff’s 
specification for the union of the two. The plaintiff had not 
added anything to the common stock of a in that respect. 
If there were a disadvantage in bolting the bracket to the boiler 
he did not find that the defendants’ system avoided it. He agreed 
with Mr. McLaren’s reasons for his practice. He did not think 
that there was any substantial difference between Clayton and 
Shuttleworth’s and the defendants’ system. He did not think 
that the three bolts A in the tail piece in the latter had any appreci- 
able effect in counteracting the strain from the piston me 4 

Mr. WEBsTER then summed up the defendants’ case. He pressed 
upon the jury and the Court theargumentthatif the plaintiff's patent 
was wide enough toinclude what the defendant done, it was bad. 
It would be their duty to read the specification with the intention 
of supporting it, and if so read he was satisfied that the defendants 
could not held to have infringed the plaintiff's combination. 
That combination could not be held to cover the whe = the 

ings in Clayton and Shuttleworth’s engine. The plaintiff's 
invention was the cast iron frame and its sup , and had 
nothing to do with brackets fitted to the top of the boiler. The 
age said that none of his bearings were bolted directly to the 
iler, and he could not be heard to contradict his own specifica- 
tion. The learned counsel went in detail through the evidence 
which he had adduced, and asked that the jury should not sa 
his clients had infringed a combination of things not one of whic’ 
taken. 

e SOLICITOR-GENERAL then addressed the jury in reply. He 
submitted that the defendants had infri , notwithstanding that 
by their system they had not taken off all the strain from the top 
of the boiler, 

Mr. Justice STEPHEN, before summing up, stated that the ques- 
tions which he should put to the jury would properly be—first, 
whether the defendants infringed the plaintiff’s modification No. 1 ; 
secondly, whether they infringed modification No. 2; thirdly, the 
utility of the invention being admitted, whether different means 
were known before 1870 by which the same result could be 

btained ; and, lastly, he proposed to have the consent of the 


of two side plates separate from the side plates of the fire-box, but 
fastened thereto, having between them a strong cast iron frame, 
with stiffening tubes for the shafts and axle. That cast iron 
frame the witness thought was the essence of the invention of that 
modification. In the second modification it was not correct to call 
the sockets in the side plates horn plates. A horn plate was a 
plate in which the axle bearings could slide to and fro. In No. 2 
the cast iron frame was dispensed with as a whole. In 1870 it was 
well known that bearings could be fitted in side plates extended 
backwards. It was also well known to have bearings behind the 
boiler and on the top of the extended plates. He did not see in 
the alleged infringement the essence of the plaintiff’s invention. 
There was no extended plate to carry the crank shaft i 
The crank shaft support was bolted directly to the boiler. 
A ing the bracket to be a known thing, and the extended plate 
to be a new thing, he saw nothing in the plaintiff’s specification by 
way of direction to join those two. On the contrary, he saw two 
new things, The object of the three bolts A in the defendants’ No. 2 
was aaey tie together the bearing of the intermediate shaft 
ahd the bearing of the main shaft. It was a common thing to tie 
shafts together. That which tied them together should act both 
asastrut anda tie. Ifthe lug or bearing of the intermediate shaft in 
the defendants’ No. 1 were too weak or liable to break, its attach- 
ment to the lower plate would be an obvious way of strengthening it. 
The defendants’ system offered great advantages where repairs were 
needed to the crank shaft supports. The part only was removed 
instead of taking the whole engine to the pny here would be 
no difficulty in connecting the bracket and the extension of the 
side plate in Greig’s engine, and when done it would be the same 
as the defendants’ engine. He saw no reason why mechanically 
Robey’s shovld not be a very good engine. In Barrans’s engine the 
shafts were all tied together ; so they were in the plaintiff’s, but the 
combinations were different, because in the former the shafts were 
movable together, while in the plaintiff’s they were not. In Clark’s 
engine there was the usual binding together of all the shafts in one 
plate, asina locomotive. Incross-examination, Mr. Imray stated that 
in Greig’s, Robey’s, Barrans’s, and Clayton and Shuttleworth’s 
engines, the entire strain from the working of the piston-rod was 
borne by the attachments to the crown of the boiler. He thought 
that was a defect in a badly-constructed engine, but not if the 
work was well done. If they made their base wide enough, and 
put in a sufficient number of bolts or rivets, the defects due to 
racking would be avoided. 

Mr. W. Deane, locomotive superintendent of the Great Western 
Railway, stated that in 1870 the practice of connecting shaft 
bearings was well known. It was also a well-known thing to do to 
extend the plates of the fire-box backwards, for the purpose of carry- 
ing the main axle. It was also a well-known thing to do to bolt on 
the top of the boiler a bracket for carrying one or more geared 
shafts, It would be an obvious ixpothent to tie together the 
bracket and the extension of the fire-box plates. The plaintiff's 
specification did not deal with saddle brackets at all. On the con- 
trary, it proposed to abolish them. In cross-examination he stated 
that the tying together of the tail-piece with the fire-box extension 


in the defendants — was an improvement. It was better than 
if there were no such connection. It strengthened the lug, and 
ts 


less expenditure of material was needed. In the use of bracke 


rties that any question of fact which might be necessary to the 
termination of the questions of law reserved for further con- 
sideration should, if necessary, be determined by the judge. The 
object of this was of course to obviate the necessity for a new trial 
in the event of any fact — for the determination of the 
legal question having been overlooked. It was in fact a power to 
the judge to draw inference of fact in incidental questions. Upon 
the suggestion of counsel he would put some further questions as 
to utility. These questions appear at the conclusion of the judge’s 


charge. 
wy pointing out the difference of the functions of the judge 
and jury in this class of cases, the learned judge stated that much 
of the evidence which had been adduced, and properly adduced, 
would have to be put aside by the jury. For example, he did not 
think it would be necessary for the jury to consider how far the 
plaintiff's specification could be said to have been anticipated by 
any of the numerous patents which had been brought before them. 
The first and great question was whether the defendants had 
infringed the plaintiff's invention in either of its two forms. The 
uestion of the validity of the second modification was one for the 
Court, and with that they need not concern themselves, The jury 
must, in considering the question of infringement, assume the patent 
to be valid ; whether it was so or not if need be would be for subse- 
quent consideration. Counsel on both sides had told them that if 
a man took out a patent for an invention, and if another obtained 
the same result by the use of substantially the same means, that 
would be an infringement. Now the word “ substantial” included 
all the important and essential parts of — It was sug- 
gested in this case that the defendants had adop substantially 
the same means though it might be with different objects, in con- 
sequence that is of the natural development of their system. 
Upon this point reference had been made to the case of Canning- 
ton v. Nuttall (LR. 5 H. L, 205) to show that a patented inven- 
tion must not be used for a purpose different from that for which 
it was intended. But in that case Lord Westb had not, he 
thought, intended to do more than affirm the old principle laid 
down in Crane v. Price (I. W. P. C 408), that a patented process 
applied to a new purpose might be a good subject matter 
for a patent, though so much of the invention as was covered 
x the previous patent could not be used without licence. 
at was, he — the case of Cannington v. Nuttall, 
only there the defendant had not obtained such licence, 
and “‘ therefore,” said Lord Westbury, “‘if you mean to use it as 
a foundation for a new patent and do not pay for it, your addition 
in the new patent does not prevent what you do from being an 
infringement.” If the jury thought that substantially the same 
result was obtained by substantially the same means, then the 
motive of the defendants was not material, however laudable it 
on within Then as to the similarity. The plaintiff had said that 
he noticed such and such defects ; he had sought a remedy and 
had arrived at the result which formed the subject matter of his 
patent. The defendants said they had other objects in view, and 
were thereby led to the result charged as an infringement. In his 
view it was useful to consider what the respective objects were in 
attempting to arrive at a conclusion whether the results were the 
same. He then read the plaintiff’s specification, commenting upon 
itas he read, and sta that the essence of No, 1 modification 


appeared to be the plates and cast iron frame with the shafts 
arranged in it vertically. Had the defendants taken that? They 
had a saddle on the boiler. The cast iron frame was absent. 
The defendants’ bearings were not in a vertical line, though they 
were connected. Was there a difference in substance? Next as to 
modification No. 2. Here no doubt the resemblance was greater, 
but that of course would be for the jury to consider. His lordship 
then read the plaintiff’s specification describing this modification, 
and proceeded to point out that the characteristic feature of the 
plaintiff's modification was making the horn plates take the thrust 
of the piston instead of the bolts. It seemed to him upon this 
part of the case that the whole question as to infringement 
resolved itself into this—did the connection of the plates in the 
defendants’ engine by the three bolts A make the two things sub- 
stantially the same? What did the jury say as to the evidence on 
both sides as to these bolts? Mr. Bramwell said that they distri- 
buted the piston strain over the side plates. If they were removed 
the engine would be reduced to its old state of defects. He did 
not say that the three bolts took all the strain, but he saw no use 
for them except to take such part of the strain as they could. 
The question was whether they took off so much as to make the 
two systems identical. Mr. Amos and other witnesses agreed to a 
certain extent with Mr. Bramwell. Then Mr. McLaren, who had 
given his evidence with perfect frankness, said he did not agree 
with what had been said about leaks in consequence of piston 
strains. It was a mere matter of construction. He had made 
many engines and had so found it. He did not intend the bolts to 
relieve strain. He found the lug break off and he set about to 
remedy the defect, and for that purpose he bolted on the tail Spee 
To that it was replied that it was immaterial why he did it, if that 
which he did violated the plaintiff’s patent. To this Mr. McLaren 
rejoined that he did not violate the patent, because the bolts A did 
not give any support to the rivets which held the saddle or cradle, 
and which rivets were admitted to be no infringement. Before 
there could have been a strain on bolts A the rivets must 
have given. Mr. McLaren, moreover, did not standalone, 
other witnesses had been called in confirmation of his views. 
Then, on the other point, admitting the fitness of the plaintiff's 
invention to cure the defects of which he spoke, were there other 
means of securing the same end in usein 1870? On that witnesses 
had stated positively that be | had known engines which never 
leaked. No doubt leakage could be prevented by supporting the 
bearings in horn plates, but they had known it prevented in other 
ways in old engines of which they spoke. Then Mr. Webster 
wished the jury to say whether the defendants attached the bearing 
of the intermediate shaft to the extended side plate for the orp 
of strengthening the lug bearing. That was a question of belief or 
disbelief of the defendants’ evidence. The Solicitor-General, on 
his side, wished an answer to be given to the question—did the 
connection with the side plates transmit the excessive piston strain ? 
but that question did not really add to those which the learned 
judge had expressed his intention of leaving to the jury. But_it 
seemed to him that unless they were convinced that the three bolts 
A did enable the rivets to bear the engine strain, and that the latter 
would not otherwise support it, they ought to answer that question 
in the negative. The jury then retired, and on returning to the 
Court the following questions were put and answers given :— 

1. Have the defendants infringed the plaintiff’s invention as 
described in the first modification? No. : 

2. Have the defendants infringed the plaintiff’s invention as 
described in the second modification? No. i 

3. The fitness of the plaintiff’s patent to obtain the object stated 
in his specification being admitted, did other means of obtaining 
the same result exist before the patent? Yes. : 

4. Did the defendants attach the bearings of the intermediate 
shaft to the extended horn plate for the purpose of strengthening 
the lug bearing the intermediate shaft, and connecting it with the 
main bearing, and did the defendants in so doing adopt ordinary 
mechanical means? Yes. 

5. Did the connection with the projection of the said plate which 
the defendants used transmit to the side plates of the boiler the 
excessive strain which was calculated to injure the attachment to 
the boiler? No. 

This amounted to a verdict for the defendants. / 

Mr, Aston applied for costs of the issues in favour of the plain- 
tiff affecting utility, novelty, and sufficiency of the specification ; 
his lordship declined to make any order, but gave leave to apply 
specially for them at Chambers. He also claimed a certificate— 
under the 44th section of the Patent Law Amendment Act—to the 
effect that the validity of the patent had come into question, but 
Mr. Macrory obj , and it was left for argument. _ 

Solicitors for the plaintiff—Messrs. Wilson, Bristows, and 
Carpmael. 

Solicitor for the defendants—Mr. J. Henry Johnson. 


THE SKELDERGATE BRIDGE, YORK.—This handsome bridge was 
opened yesterday with great ceremony. Great interest was shown 
in the event, the date of which will easily remembered as that 
of a curious coincidence, namely, that it was accompanied by the 
highest flood known for many years. The foundation-stone was 
laid on the 12th June, 1878, and the contract drawings and 
specification published in THE ENGINEER for the 11th May, in the 
same year. Designs were submitted for consideration by Mr. 
Thomas Page, who had been called in as consulting engineer. 
Mr. Page, however, died before a final selection was made ; but the 
committee obtained the services of his son, Mr. George Gordon 
Page, M.I.C.E., whose designs were finally adopted. It is of 
Gothic character, in keeping with the many architectural features 
of the city. The bridge consists of five arches, three of which cross 
the river, two being land arches for the waterside traffic. The 
centre arch has a span of 90ft.; the two side arches have spans of 
30ft. each; and the two land arches have spans of 24ff, each. 
The 30ft. span next the sy 2 is a Bascule, or opening bridge, and 
is raised the lowered by hydraulic hi . 2 th this 
opening bridge is an invert 10ft. Gin. below the summer level, 
formed of brick in cement, 2ft. Gin. deep, supported on a deep bed 
of concrete on piles. The bascule bridge is formed with eight 
wrought iron girders, affixed to a horizontal shaft 10in. in diameter, 
on which they turn. These girders are each 53ft. Gin. long, the 
portions overhanging the opening being about 35ft: The tail ends 
ons counterbalance weights, and the connections to the hydraulic 
machinery. This consists of two hydraulic cylinders, placed side 
by side, one for opening and one for closing the bridge. The 
diameter of each cylinder is 12in., and the stroke 5ft. 6in. The 
multiplying power is 4 to 1, giving a travel of 22ft. to the chains. 
The force-pump is worked directly from the crank-shaft of a gas 
engine. The accumulator has a ram 15in, diameter and 7ft. Gin. 
stroke, the pressure being 7001b. per square, inch. The machinery 
is placed in the abutment behind the lodge. The total length of 
the bridge, including the abutments of the land arches, is 308ft. 8in., 
and the width is 40ft. The whole of the work is faced with 
Bramley Fall stone. The springing line of all the river arches is 
9ft. 5in. above the summer level, and the soffit of the centre arch 
is 13ft. lin. above the s ringing line. The ient of roadway of 
the river arches is 1 in 108. The centre is composed of sever 
main ribs of wrought iron, springing from cast iron skewbacks 
The 24ft. land arches are of cast iron. There are wrought iron 
trams for heavy traffic from end to end of the bridge, the roadway 
of which is 24ft. wide between kerbs, paved with wood blocks set 
in bitumen. The footpaths, 8ft. wide, are covered with asphalte. 
The Corporation invited tenders, as our readers are aware, for the 
construction of the bridge, but ultimately decided upon intrusting 
the ironwork to Messrs. Handyside and Co., of Derby, and doing 
the foundations and masonry by its own workmen, under the 
direction of Mr. Styan, the city surveyor. Mr. Robert Nunn has 
been the resident engineer under Mr. Page. The approaches have 
involved a considerable amount of work, and the total cost of 
bridge and approaches is about £50,000. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. ane 
News Company, 


NEW YORK.—Tue Rocers 
81, Beckman-Street. 
TO OORRESPONDENTS. 


notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 


G. V.—So far as we are aware, wave grooved wheels may be freely used for 
chain or rope driving without fear of infringing any patent, 

B. H. T. D.— We can give no further information than that contained in our 
patents lists and abstracts of specifications, Any published ification 
can be obtained on sending the price and number and year, to the office for 


the sale of specifications, Cursitor-street, Chancery-lane. 

P. R. V.—{1) Forney's “‘ Catechism of the Locomotive" ought to serve your 
purpose, It is published by Messrs. Spon, Charing-cross. (2) There is no 
book on the theory of the steam engine which is not mathematical. Goodeve 
“On the Steam Engine” you will, however, find easy reading. (8) There is 
always a gland between the two cylinders in tandem engines, (4) Richard's 
On the Indicator,” published by Blliott, West Strand, (5) No. 

J. L. 8.— We cannot give you any other names of authors on the subject than 
you will find mentioned in Grant's book ** On Cement,” in the three papers 

‘on the subject and the discussions thereon in the Proceedings” of the 
Inatitution of Civil Engineers, vol. lxii.; see also Tuk Enoineer, vol, zlv., 
p. 65and 117. The ad early writer in France was Vicat; and 
though several monographs have a in the past few years, the most 
important writings will be found in the German, and next the English 


la 

x. Lc. t-(1) Multiply the diameter by itself, and then by 0°7854 ; then 
multiply the product by the length. If all these dimensions are in inches 
and the cylinder is cast iron, the sum obtained as above should be multiplied 
oy 0°26 for the weight in pounds, Get Young's ‘‘ Practical Arithmetic,” 
published by Heywood, London and Manchester. (2) There are no books on 
mechanical engineering generally. You may have ‘aon the elements of 
mechanism, on practical ‘mechanics, and on different classes of the pro- 

ductions of the mechanical engineer. 


PNEUMATIC STAMPS. 
(To the Editor of The Engineer, 
any of your readers give me any information as to the merits 
ti t and whether there are any being made 
or perhaps some one would dire bry 
dD. 


of shail 
oll's ore 
and sold for gold quartz crushing; 
Mr. Sholl’s address ? 

Tottenham, N., March 9th. 


MINERAL OIL FUEL. 
(To the Bditor of The Bungineer.) 

Sirn,—Can - of your correspondents give me any information as to 
the methods adopted for burning the petroleum oils under the steam 
boilers in the American oil regions, i - they can refer me to 
——e where such methods are descri 1 At the same time I should 

glad to know what refinement, if any, is required before using the oil 
as a fuel, Cc. J. M. 

Manchester, 9th March. 


A PROBLEM IN WINDING GEAR. 
(To the Bditor of The Bngineer.) 

Sir,—I have to thank Mr. Tomkins and other co mdents of Taz 
Ewyorneer for their prompt assistance in the question on involutes which 
you were kind enough to insert for me a few weeks back. Will you please 
extend your kindness by inserting the following for thelr further 

are as 5 to 3, 


indulgence :—Round two wheels whose circumferences 
the di of the 
But the largest applied to the 


ped, whose diff 4 
“thm 
a certain number of es, greater by twelve 


smaller round the smaller wheel, and if the r wheel 
turns round three times as quick as the other, the ropes be dis- 
¢ at the same time. Hequired, the lengths of the ropes and the 
circu’ of the wheels. A Youre Mecnanic. 
‘ 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) ; — 

Halt-yearly (including double numbers)... .. .. £0 148, 6d. 
Yearly (including two double numbers) .. - £1 9s, Od. 
Jf credit occur, an extra charge a two shillings and sixpence per annum will 


be made, Tue ENGINEER ws registered for transmission abroad 

Cloth Cases for binding Tue Excinrer Volume, Price 28. 6d. each. 

Many Volumes of Tae ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Pa Copies will, until further notice, 
be received at the rates given fe sed :— Foreign ” Subscribers paying in 


advance at the published rates will receive THE ENGINEER weekly and 
Subscriptions sent Post-ofice order must be accompan: by 
etter of advice to the Publisher. Thick Paper Copies may 


had, wf 


Order. — 
Belgium, Brazil, British 


preferred, at increased rates. 
Remittance by Post-office 


Columbia, British G of ~ x, 
France (Paris only), Germany, Gibraltar, Italy, en, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Zealand, Portugal, Roumania, Switzerland, 
United States, West Coast of Afri 
ton, Cyprus, £1 16s. India, £2 0s. 


Tasmania, Turkey, 
West Indies, China via Southamp- 


Remittance by Bill in London. —Austria, Buenos Ayres, ~o4 France, 
and Ionian Islands, Norway, Russia, 
Te en, £1 16s. Chili, Borneo, and Java, £2 58. pore, 


ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and si. s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this ‘ition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening In each Week, 

*," Letters relating to Advertisements and the Publishing Department of the 
vaper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tur Enoineser, 163, Strand, 


MEETINGS NEXT WEEE. 
Tux Institution or Crvit March 15th, at 8 p.m.: 
Renewed discussion upon Sir William Thomson's paper on his “ Tide 
— Tidal Harmonic Analyser, and Tidé Predicter ;" and, r to be 
e itting, the Comparative urance of Iron and 
to Corrosive Influences,” by Mr. David Phillfps, 
Inst, C. ; 
Curmicat Socrety.—Thursday, March 17th, at 8 p.m.: “On the Vol 
of Mixed Liquids,” by Mr. FD. Brown. ‘Om Boron Hydride,” by Mr. 
F. Jones, “On the Action, of Aldehydes om Phenanthraquinone in 
Presence of Ammonia,” by Messrs, F. R. Japp.and 
the Action of Benzoic Acid on Naphthaquinone;” b 
and H. J. N. Miller. ‘On the All Forn of} 
the Evaporation of Water,” by Mr. R. Warrii 
of Solar Rays 7a Ozone, and on the 
re,” by fessor Hartley. ‘Note on the Sweet Principle of 
an Glycyphylla,” by Messrs. C. R. A. Wright and E. H. Rennie. 


ROLOGICAL Wi March 16th, at 7 p.m.: 
instrumen’ kinds of hygrometers 


exposed 


Wilcock. ‘On 


METEO! 
Exhibition of 


| air Engine,” by Col 


and of such new instruments as have been brought out since January Ist, 
1880. During the evening the president will pe om an historical sketch of 
the different classes of hygrometers, and will also describe such forms as 


are exhibited. 
InstituTion.—Tuesday, March 15 at 8 p.m.: “Sanitary 
The t of the 


Assurance,” by Professor De Chaumont, F.R.! 
— College of Surgeons in the chair. 

1zT¥Y OF AnTs.—Monday, March 14th, at 8 p.m.: Cantor Lectures, 
“The Scientific Principles Involved in Electric hting,” by lessor 
W. G. Adams, F.R.S. Lecture I].—The measurement of electric currents 
—Efficiency of eto and dynamo-electric machines—Heating effects 
of the current. ‘Tuesday, March 15th, at 8 p.m.: Foreign and Colonial 
Section, ‘The Diamond Fields of South ica,” by Mr. R. W. Murray. 
Wednesday, March 16th, at 8 p.m.: mecting, ‘‘ The Compound 
F. Beaumont, R.E. 
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THE BOARD OF TRADE ON STEEL. 

Ir has been known for some time that the Marine 
Department of the Board of Trade has been experimenting 
with steel plates; and a species of report on ane experi- 
ments in the shape of a nemorandum for the information 
of Board of Trade surveyors, has just been published. 
The report is signed by Messrs. Thomas W. Trail, Thomas 
J. Richards, and Peter Samson. It concludes with the 
following suggestive words :—“ Proofs are not unfre- 
quently given that with the increasing introduction of 
steel in shipbuilding and boilermaking, considerable 
variability occasionally occurs in its tensile strength and 
ductility. One great obstacle to the greater, or even 
continued, use of steel for the above pu may, it is 
feared, be found in the gradual reduction in its ductility, 
arising from the effects of competition between steel 
manufacturers.” The circumstances under which the 
memorandum has been prepared are very curious, and 
throw some light on the “— which we have quoted. 
The world in general has been for a very long time assured 
that the only steel in the market fit for ships and boilers 
is that made on the Siemens system, and _ those 
who make Bessemer steel have either been unable or 
unwilling publicly to contradict the assertion. The action 
taken by the Board of Trade is no doubt a blow to 
the Bessemer interest, and a very considerable boon to the 
Siemens-Martin interest. This will be readily understood 
when we add that the memorandum applies not only to 
Siemens-Martin steel alone, but to the steel made by one 
firm, the Steel Company of Scotland. It does not appear 
that the Board of e is much to blame in the matter, 
and yet we cannot say that it has acted quite judici- 
ously. The Board of Trade was asked, it appears, by the 
Steel Company of Scotland to sanction the use of the 
company’s steel in the construction of ships and boilers to 
be passed by the Board. Mr. Trail, in reply to this re- 
uest, said that he must have some proof afforded him of 
the fitness of the material for the intended purpose. “ The 
company very readily — in the justness of the 
request,” says the memorandum in very queer , 
“ and forwarded for testing a set of qin., jin., 
and lin. thick. They also caused to be constructed a set 
of experimental boxes of different thicknesses of steel 
late to represent the flat surfaces of steam boilers, These 
~~ been burst by hydraulic pressure, and a large amount 
of valuable information gained respecting the strength of 
such surfaces when formed of steel plates.” Thus it comes 
to pass, as we have said, that nothing appears in the re- 
rt concerning the steel made by any other firm save the 
teel Company of Scotland ; and our readers must judge 
for themselves whether the concluding passage of the 
memorandum, which we have quoted above, is meant as a 
warning to the Steel Company of Scotland not to let com- 
petition injure quality, or whether it is a hint to other 
companies that they should follow the example set by the 
Scotch firm and eschew competition and its evils. 
We do not wish it to be supposed that although the 
experiments of the Board of e dealt with only one 
make of steel, that they are consequently of little value; 
on the contrary, we hasten to assert that they are of great 
value, but that value will be immensely increased if some 
of the Bessemer firms, such for example as Sir John 
Brown and Co., will come forward and enable the Board 
of Trade to carry out a similar set of experiments on steel 
from the converter. It is not to be denied that the Steel 
nom: Scotland not only does its work very 
thoroughly, but is in a position to do a great deal of it. 
Its works were started at Newton, near Glasgow, in 1872, 
and have been increased in dimensions year by —_ The 
converting house contains thirty hearths, the greater 
number of which has, with their Siemens furnaces, been 
started, and can turn out 65,000 tons of steel every year. The 
rail mills can make 40,000 tons a year; and there are 
plate mills which can turn out 25,000 tonsa year. The 
consumption of coal is at the rate of 2000 tons a week ; and 
the operations of the company are being extended, so that 
ere long its production will equal nearly 150,000 tons of 
steel per annum. That the steel made by the company is 
admirable no one seems to doubt. None is made by 
running direct from the blast furnace ; good hematite, steel 
and iron-scrap and: iron ore are worked together in the 
hearth, ferro-manganese or spiegeleisen. being added just 
before taking the charge. It takes about eight hours to 
work each e, and this gives, as we have before now 
pointed out, ample time to ascertain its quality, and in this 
respect the Siemens-Martin process has a great advantage 
over that of Bessemer. In‘saying this, however, we must 
not be understood to assert that Siemens-Martin steel is 
necessarily better than Bessemer steel. ‘ : 
The experiments carried out by Mr. Trail were far 
too elaborate to permit us to notice them all at 
once. For: the ‘present we shal] content ourselves with 
dealing with thoge on tensile strains only. All the experi- 
ments seen}! to have been made by Mr. Kirkaldy. The 
plates tested were jin., $in., fin., and lin. thick ; and one 
of the first,pointij deserving of attention is, that the elastic 
limit was nearly the same with in and across it, 


the 
while the same may al the Fur- 
thermore, it appears that the thinner the Sines the better 


they were. Thus, while the elastic limit of quarter inch 
plates was 19 tons, that of a half inch plate was but 
15’8 tons, and that of an inch plate 14°9 tons. Again, the 
breaking strain of a quarter inch plate being 31 tons. that 
of a half inch plate was 28°9 tons, and of’ a one inch plate 
28 tons. It must be understood that Mr. Trail does 
not use “elastic limit” to denote the strain when 
permanent setting begins, but the load which causes 
the rate of elongation to suddenly accelerate. It 
is certain thatthe facts thus set forth, although they 
are not new, are net generally. known. It a in- 
deed, been asserted by many persons that the strength 
of steel is unaffected by the dimensions of the tested 
specimen ; and that a steel ee lin. thick is just as good 
as a steel plate jin. thick. It has, however, been pointed 
out long since in our columns, that what holds true of thin 
steel plates does not necessarily hold true of thick plates ; 
and the Board of Trade experiments, we are glad to see, 
confirm this view. Why the thin plates should be better 
than thick it is not very easy to see, because it is claimed 
by all makers for their plates that ail are equally well 
worked. Possibly some analogy exists between thin plates 
and thin wires, which, as is well known, are very much 
stronger per unit of area than thick wire. But we have 
not done with this set of experiments yet. It was found 
that the ultimate extension of specimens 10in. long, aug- 
mented with the thickness of the plates, varying from 23°5 
per cent. with the grain, and 21-2 per cent. across it, with 
tin. plates, to 30°6 per cent. and 25°6 per cent. in the case 
of lin. plates, Thus the thick plates had more ductility 
and less ultimate strength than the thin. A very interest- 
ing comparison ma; drawn between steel and iron 
boiler plates. The breaking stress of the iron plates was 
21°2 tons for 4in., 21°40 tons for jin., and 20°86 tons for 
lin. plates, while the extensions were respectively 9, 10°1, 
and 9°8 per cent. If we compare these results with those 
obtained from steel plates, it becomes at once apparent that 
iron is much the more uniform of the two. Mr. Trail sums up 
this portion of his — in the following words :—“Com= 
paring the steel with theiron, the ultimate stressof the former 
is about 36 per cent. greater than the mean of the latter.. 
The contraction of area at fracture of the steel largely 
exceeds that of the different irons. In the case of the steel: 
lengthway it is 49-1 per cent. against 20°6 per cent. for the- 
Yorkshire iron ; 13°07 per cent. for the ordinary iron boiler 
plate ; and 5°4 per cent. for iron ship plates. As the contrac- 
tion of area at fracture is a guide to the ductility of material, 
it will at once be understood to how large an extent the 
ductility of the steel plates exceeds that of the iron, espe- 
cially the ordinary boiler and ship plates.” Concerning 
the ratio of the elastic limit to the ultimate strength, it is 
pointed out that while in Yorkshire boiler plates it is 
about 58 per cent. of the whole, in steel plates it is 
55 per cent., and consequently that the steel is really 
stronger than the iron. But it must constantly be borne in 
mind that Mr. Trail deals with only one make of steel, 
and there are no doubt steels in the market which are not 


only relatively but absolutely weaker than iron. It is. 


possible to buy ductility too dearly. All the experiments 
to which we have called attention were made in the ordi- 
nary way, and it is evident leave much that is speculative 
eee the behaviour of steel still lost in doubt; and we 
cannot — regarding the entire series of experiments as 
wonderfully incomplete in this resi Experiments 
made to ascertain the effects produced by drilled and 
punched holes illustrate this statement very precisely. We. 
shall probably return at no distant date to the considera- 
tion of these experiments, but we may now say that: the 
tests employed throw little or no light on the points-now 
in the dark. It is well known, of course, that punching a 
steel plate or bar weakens it very much, but that weakness 
is manifested in a peculiar way. Thus rails with punched 
flanges infallibly break at the holes when in use. The 
mere act of shearing a plate may cause it to crack; and it 
would appear that the failures coincident with punching 
are manifested most clearly when the bars or plates are 
exposed to some jarring action. Mr, Trail, to test the 
question, ignored shocks and jars altogether, and con- 
tented himself with exposing the samples to tensile 
strains steadily applied. The results he’ obtained are 
suggestive and valuable so far as they go, but they do not 
far enough. He found, for example, that while 


tons for the gross area of the plate per inch, punchin 


ed quarter inch plates maintained a strength of 21°9- 


reduced its strength to 193 tons; but in the case of. 


lin. plates punching reduced their strength from 18°3 tons; 
drilled, to 13°45 tons. It also meres that with the 
drilled plates there was a considerable increase in strength 
per square inch of net area of plate left between the holes, 
the gain in some cases reaching as much as 13 per cent. 
together the experiments go to show that the Steel 
Company of Scotland produce a material 
when tested by the machine. We do not for a moment 
assert that it is not equally good in actual use, but on this 
point the memorandum of the Board of Trade is near] 
silent, and when it returns to the points on which muc 
ignorance exists it does not speak in-favourable terms of 
steel as a constructive material, while ‘it. concludes with a 
special note of warning. The question of the day is, how 
comes it to pass that steel which will pass every test in the 
machine, will play the most unpleasant pranks in the 
boiler yard or the ship? The Board of e has left 
this question very much. where it was. But this is, we 
think, not the fault of the Board. We have already 
pointed out that some of the makers of Bessemer steel 
should follow the example set them by their Scotch rivals, 
and we commend to their attention the following passage 
from the memorandum, which will aptly conclude this 
article, “The value to be attributed to: steel. plates when 
welded urgently requires experimental investigation. Whilst 
some manufacturers assert their ability.to weld steel plates, 
convincing proof is constantly afforded that others are 
unable to do so. Even in those establishments where the 
operation is considered to be properly performed it is only 
entrusted to certain workmen, as pA aa smiths, equally 
for general work, cannot be depended upon to per- 
orm it with success. . . An experiment was recently 
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made to ascertain the value of an apparently perfect weld 
in a furnace which had been subsequently annealed, and 
the results showed that the weld was by no means so good 
as could have been obtained with iron, It is highly im- 
portant that further. experiments should be made in con- 
nection with the subject.” 


THE EFFICIENCY OF A TANDEM ENGINE. 

We published in our last impression a letter from Mr. 
Michael Longridge, criticising the comments which we 
made, on the 25th February, on a report which he had 
issued on the performance of a compound engine and boilers 
at Messrs. Nuttall’s works, Oak Mill, Farnworth. It will 
be remembered that Mr. Longridge stated that the engine 
in question required, on the 6th October, 1880, only 16°7 Ib. 
of feed-water per indicated horse-power per hour ; and to 
this statement we took exception, ex ing our doubts 
that any such result could be got under the stated condi- 
tions. Mr. Longridge has very properly written to support 
his statements ; and to show that he is right, he sets about 
proving that we are wrong, and that our caleulations are 
erroneous. The principal error which he points out is, that 
we gave the capacity of the low-pressure cylinder as 133ft. 
“a stroke instead of 68 cubic feet. On referring again to 

r. Longridge’s report we see that, in this respect, he is 
right, and that we were mistaken. It so happens, however, 
that all the calculations which we based on the erroneous 
figures in question referred to a supposititious case, and in no 
way affect the points at issue between us. When we have 
conceded that the capacity of the low-pressure cylinder 
was not 133 cubic feet, we have disposed of the greater 
portion of Mr. Longridge’s letter ; and yet the case stands 
precisely where it did. He has not advanced a single step 
towards proving that his conclusions are right and that 
ours are wrong. It remains as difficult as ever to believe 
that the performance of Messrs. Nuttall’s engine was not 
strictly phenomenal, and that the figures given by Mr. 
Longridge do not need the most careful examination, 
and call for an explanation. Nothing has been advanced 
by Mr. Longridge to upset this proposition. The matter 
. — between us is very simple, and can be stated very 
clearly. 

The engine, whose performances we are considering, has 
two tandem cylinders—the smaller 27in., and 
A5in. in diameter, with a piston stroke of 6ft. A pair of 
indicator diagrams, published by Mr. Longridge, shows 
that steam of 87 lb. absolute pressure was cut off in the 
small cylinder when the piston had traversed 18in. The 
diagrams are very good, and the action of the Corliss gear 
very perfect. The admission was the same at both ends. 
The average clearance for each end of the cylinder is 
918 cubic inches, and, including the clearance, the smallest 
quantity of steam which could hea been admitted at each 
stroke, was 6°25 cubic feet. The clearance at each end of 
the large cylinder is 3702 cubic inches, and adding this to 
the whole space swept by its piston per stroke, we have a 
volume of 68 cubic feet. Now, all the steam admitted to the 
cylinder must ultimately fill the low-pressure 
eylinder ; therefore at each stroke 6°25 cubic feet of steam 
must be delivered to the low-pressure cylinder, and 

an = 10°88 times as the ratioof expansion. We gave it 
in round numbers as twelve times, and if we divide the 
initial by the terminal pressure on the diagrams, we get 
this result approximately. Mr. Longridge gives the ex- 
ion as 10°95, which it will now, we think, be seen is 
maccurate. Mr. Longridge may urge that more steam 
than we have mentioned passed into the first cylinder, to 
which we reply that, no matter how much more entered, 
while the steam port was open it was condensed, and 
when the steam port closed there could not be more than 
6°25 cubic feet of steam between the piston and the cover 
of the small cylinder. The question is, for the purpose we 
have in hand, of little moment, save in so far as that the 
greater the range of expansion, after about 8 to 1, the 
greater is the consumption of steam likely to be. 

The engine made 42 revolutions per minute, or 84 
strokes, and 84 X 6°25 = 525 cubic feet per minute, and 
31,500 cubic feet per hour, and 31,500 x ‘2024 = 6375°6 lb. 
of steam per hour. The indicated horse-power issaid to have 
been 492°6, consequently the consumption of steam per 


horse per hour was, by the indicator, 12°941b., and not | Lo 


12°85 lb. per horse-power per hour as stated by Mr. Long- 
ridge, whose mode of calculation is new to us, as it will a 
to most of our readers. Indeed, a contemporary who has 
undertaken Mr. Longridge’s defence, makes the consump- 
tion 11°86 lb., so that perhaps our co ndent will 
admit that he is mistaken, and that his mode of calculating 
the quantity of steam per indicator by dealing with the 
low-pressure cylinder alone, if it has the merit of novelty 
lacks that of being accurate. The total quantity of feed-water 
supplied to the boilers being 16°7 lb. per horse-power per 
hour, if we deduct from this 12°94 we have 3°76 Ib. per 
horse per hour left to meet all and every source of 
loss by condensation and leakage. Let us consider what 
were the conditions under which the steam was em- 
er It was led from the two boilers to the engine 
y 15ft. of Tin. pipe, 66ft. of 10in. pipe, and 68ft. of 
Sin. pipe, or in all 149ft. One of the great defects 
of Mr. Longridge’s report is that it does not supply infor- 
mation on many essential points, This steam pipe 149ft. 
long had, he tells us, 343 square feet of surface, but he 
does not tell us whether it was clothed or not. He does, 
however, calculate the condensation which took place in it 
at the rate of 0°002 Ib. of steam condensed per square 
foot of surface per hour per degree of difference between 
the temperature of the steam and that of the air. It so 
happens that this is a coefficient for unclothed pipes. 
Consequently we assume that the steam was led to the 
engine through 149ft. of unclothed piping —surely not 
very conducive to economy. The coefficient, 0°002, holds 
good only for still air; but the steam pipe at Oak Mills 
crosses a yard in the open air, and we are told express 
by Mr. Longridge that during the trials there was a hig 
wind which affected the rate of combustion. The engine- 
house, again, was no doubt full of draughts, and under the 
cireumstances we are disposed to believe that the conden- 


sation would be at the rate ascertained by Mr. J. Head for 
the cooling of an unclothed boiler, the coefficient being 
005 instead of 002. The temperature of the steam was 
318 deg. That of the external air we do not know, but 
we si assume it to be that of the injection water, or 
63 deg. The difference is 255 deg. and 255 X 343 x 005 
= 437 lb. of steam condensed per hour. This represents 
‘88 Ib. per horse per hour, which deducted from 3°76, leaves 
but 2°88 Ib. to meet all losses in the engine. If Mr. Long- 
ridge fancies that all this water would be caught by the 
water trap he is quite mistaken. Much would be entrained 
in the steam ; and the result would be that the steam would 
enter the engine wet ; and it is well-known by those who 
havestudied the subject that nothingis so fatal toeconomy as 
the use of steam with water suspended in it. Mr. Long- 
ridge may, perhaps, write and tell us that the steam pipe 
was carefully clothed ; that it was in still air ; that the water 
trap was carefully arranged to “ knock” the water out of 
the steam, and so on. Such a statement would be a part 
of the explanation we want. There is no mention of 
favourable conditions in the report, but the reverse ; and 
all that we have written we have, of course, based on the 
report, and we repeat that it supplies no reason whatever 
for assuming that the engine was one of the most 
economical that has ever been produced—which it is, if 
Mr. Longridge’s statements are correct. When he assumes 
that the loss by condensation in a cylinder is to be estimated 
by percentages of steam used, he falls into a somewhat 
curious error; for he forgets that this loss is, to a large 
extent, independent of ‘the quantity of steam passing 
through the engine. Experiments made years ago by 
Hirn showed that there is a definite quantity of steam 
condensed per stroke, independently of the pressure of the 
steam, but not independent of the point of cut-off. Nothin 
that could be done with an engine of the power stated, an 
worked with wet steam in unjacketted cylinders, could, 
we believe, bring down the consumption to 16°7 lb. of 
water per hour. Engines of very similar construction 
require as much as 20 Ib. of steam per horse-power per hour. 
Mr. Longridge does not offer the least vestige of explana- 
tion why Messrs. Nuttall’s engine should prove excep- 
tionally economical. He does not, nor can he, adduce 
a single case in which, under like conditions, an engine is 
indicating 492°6-horse power with 137 lb. of feed-water per 
minute ; and if he will turn to the reports of Mr. Lavington 
Fletcher, on the compound engines which he has indicated, 
our correspondent will find ample support for our assertions. 
In Mr. Fletcher’s annual report for 1879 on the periodical 
inspection and indication of engines, he will find that out 
of 4520-horse power of compound condensing engines, the 
net consumption of coal was at the rate of 3°66 lb. per horse 
per hour. The best results recorded were obtained with 
two horizontal compound tandem engines with all the 
cylinders jacketted, and indicating 334-horse power 
with 2°1 Ib. of coal per horse per hour. The workir 
pressure in the boilers was 73lb. The boilers were fit 
with Green’s economisers, and the coal was good Wigan 
slack ; the one boiler was of the Lancashire type, with ten 
conical water pipes, and the other multitubular with seven 
flues 15in. diameter. It is not too much to assume that 
these boilers, if the economisers send in the feed-water at 
212 deg., as they will do if fairly efficient, evaporate at 
least 91b. of water per pound of coal, and the consumption 
of feed-water would be 189 Ib. per LH.P. It is not easy to 
see why Messrs, Nuttall’s boilers should on the 6th of 
October have done as badly as they did, and if they 
evaporated on the 6th as much as they did on the 8th, 
then the consumption of steam per horse per hour must 
have been nearly 19 lb. per L.H.P. It must be borne in 
mind that the weight of the report hangs on the evidence 
of the men attending to the feed-water, and nothing 
was more easy than to make a mistake under the con- 
ditions stated. Each cask held, we are told, 90 gallons ; 
but no evidence is supplied as to how this was ascertained. 
If the feed to the boiler was at the rate of 137 lb. per 
minute, then a cask was emptied about every 6°5 minutes, 
and thus a long record had to be kept during the day. 
Again, we have the extraordinary statement that when 
the damper was raised no more coal was burned 
than when it was down, but that 5760 Ib. more water 
was evaporated. The explanation supplied by Mr. 
idge is not satisfactory. Finally we wish to point 
out to Mr. Longridge once more that he has put forward 
certain statements which are opposed to all previous ex 
rience. If it be really a fact that Messrs. Nuttall’s engine 
is as economical as Mr. Longridge makes out, then may 
jackets in future be wholly dispensed with, and thus great 
expense saved ; steam pipes are perhaps better unclothed 
than clothed ; and per minute is a r 0 
piston than any other ; Corliss valves should be fitted to 
all high-pressure cylinders, and Meyer's slides to low- 
ure cylinders. In a word, Messrs, J. Musgrave and 

ms, of Bolton, have built for Messrs. Nuttall the most 
economical condensing land engine ever constructed, 
and all other engineers at home and abroad will do 
well to follow their example as closely as_ possible. 
Considering all the circumstances, and how much interest 
attaches to this inquiry, we do not, we think, ask too 
much when we request Mr. Longridge to give his 
explanation of the causes which have condu to the 
exceptional results he records; and to supply a little 
further information, ially on the manner in which the 
feed tub record was kept, and the mode in which their 
contents were estimated or m 

Nothing is, of course, further from our intention than 
even to imply that Mr. Longridge conducted his inquiry ina 
careless or incompetent manner. He appears, however 
to have left a great deal in the hands of subordinates, an 
it is almost impossible to get a accuracy of observa- 
tion under such conditions. He must not be offended if 
we point out once more that the statements he has made 
are startling, and require that full corroboration which his 
report certainly does not supply. It would be highly 
desirable to have another trial, and it does not appear that 
this would be a matter of any difficulty, as it would only 
be necessary to take the feed-water, and a sufficient number 
of diagrams ; with the coal consumption we need not concern 


ourselves, If Messrs. Nuttall and Mr. Longridge would 
carry out a second trial which confirmed the first, then a ve 
important fact would be established ; and a careful investi- 
gation of the conditions under which the steam is worked 
might supply valuable information. 


THE BARNSLEY MINERS, 

By the voice of the ballot the South Yorkshire miners have 
declared their leaders’ demand of 10 per cent. advance in wages 
to be uncalled for. At the council meeting of the Miners’ Asso- 
ciation, at Barnsley, last week, it was decided to take the opinion 
of the men. The questions upon which the men were asked to 
vote were, whether they should demand : (1) the 10 per cent.; 
or (2) 74 per cent.; or (3) 5 per cent., with the examination of 
the employers’ books; or (4) refer the whole matter 
to arbitration. Mr. Frith, the miners’ secretary, who 
has been prominent in the movement for the 10 per cent. 
advance, states that the majority of the men have decided in 
favour of limiting the demand to 5 per cent. The men express 
a desire to have the coalowners’ books examined, to ascertain 
whether they are entitled to more than 5 per cent., but it is 
added “that in the event of the books showing that they are 
not entitled to five per cent. they will not submit to it.” 
Surely the miners are misrepresented. The word “not” 
here must have accidentally slipped in. Accepting the 
decision of the ballot, the Miners’ Council have passed a 
resolution recommending the men to resume work at 
5 per cent. advance in case the owners will give it; “any 
further advance—if there be any—to take place from the 
date of the accountant’s report.” This resolution has been com- 
municated to the employers, who state that nothing has occurred 
to alter the decision they arrived at on two former occasions, 
and they therefore decline to give any advance whatever, but 
offer the men the option of returning to work on the old terms, 
with the sliding scale which would enable them to secure advances 
in wages as coal rose in value. There are now four pits where the 
men have received an advance of 10 per cent., three where 
advances of 74, and nine were 5 had been given. These men 
on receiving the advances agreed to submit to the district terms, 
and the 10 and 74 per cent. people will now have to come down 
to 5. The men at Edmunds and Swaithe Main Collieries 
took down their tools on Monday and resumed work 
next day. At the Denaby Main Colliery the miners 
received last Saturday the 5 per cent. advance which they 
conceded over twelve months ago. Denaby Main and Manvers’ 
Main are both very busy, owing to many of the collieries in South 
Yorkshire being closed. At Norwood Colliery, Killamarsh, an 
advance of 24 per cent. is to be given, to date from the Ist 
March to the end of April. The Staveley Coal and Iron 
Company's Springwell, Hollingwood, Ireland, Hartington, 
Seymour, North Staveley, and Barlborough Collieries, are all to 
have an increase of 24 per cent. from the 28th February to the 
last pay-day in April, when the advance will be discontinued or 
re-adjusted, according to the state of trade. 


LONDON WATER SUPPLY. 


Ir is evident from the report on the water supplied by the 
London Water Companies during February, made upon analyses 
by Mr. Crookes, F.R.S., Dr. Odling, F.R.S., M.B., and Dr. C4 
Meymott Tidy, M.B., that when the water is analysed by the 
same method by competent men, the results indicate what has 
been practically shown in daily life for a very long time, namely, 
that the water as supplied in the mains is of good quality. 
Everyone will remember the weather of the latter part of 
last January and the early of February, and will have 
reason to know that the conditions were such as to put the river 
water into the worst possible condition. Yet after treatment at the 
water companies’ works, the water even of such a time was made 
sufficiently clear and of good potable quality. The report con- 
cludes, “ We are of opinion that, although many of the samples 
examined by us, as we have stated, were more er less turbid, 
from finely suspended clay and sand, nevertheless the water 
supplied during the past month was wholesome, of good 
quality, and well oxygenated.” The analyses furnished to the 
metropolitan vestries by Professors Wanklyn and W. J. 
Cooper, and the report of the Society of Public Analysts for 
January, all show that the Thames water is a perfectly whole- 
some water as delivered from the mains, and even Dr. Frank- 
land’s inveterate dislike to everything but chalk well water 
begins to soften as other ysts show that the chief 
requirement of the people of London is the constant supply 
system. 

THE BERLIN ELECTRIC RAILWAY, 


Tue original electric railways which were tried as experiments 
at the Berlin and Dusseldorf ibitions in 1879 and 1880, were 
worked by locomotives whose mechanism resembled a fixed 
dynamo-electrical machine. The rails of the line and the wheels 
of the locomotive engine were made use of to conduct the 


Pe | current of electricity and produce the necessary motion. The 


second conductor, conveying the current produced by the 
stationary hine to the } tive, was cted with a 
system of brushes attached to the locomotive. These brushes 
touched a high-edged rail running in the middle of the two other 


f | rails, and insulated from the ground by a longitudinal sleeper. 


In practice, however, it has been found that this arrangement is 
exposed. to serious interruptions. The wet, snow and mud 
which, according to the season, collect in the ordinary course of 
traffic upon the middle rail, interfere very seriously at times 
with its conductive capacity. It has accordingly been deter- 
mined on the Berlin Electric Line, to conduct the current by 
means of a copper wire properly insulated and attached to pillars 
erected alongside the line, the current being conducted from the 
copper wire to the locomotive by means of contact rollers. We 
may add that the gauge of this first electric line is 1 metre. Its 
length is 2500 metres, or rather more than a mile and a-half. 


THE PARIS INTERNATIONAL ELECTRICAL EXHIBITION , 

WE have received a circular from the Commissaire Général, 
M. G. Berger, of the Paris International Exhibition, in which he 
specially invites ail electricians, telegraph engineers, and others 
interested in the exhibition to apply to him at the Palais des 
Champs-Elysées upon any matter connectéd with the exhibition. 
He remarks that the British Government, having decided that it 
sees no necessity for appointing a special commissioner, but that 
the English Post-office Department has already applied for space 
for exhibiting articles in the name of the Government, and that 
the Government of the French Republic desires to welcome all 
British subjects wishing to participate in the exhibition, all 
will be placed on thesame footing as the French exhibitors, and full 
vee and regulationsmay be obtained from M. Berger. Aswe 

informed ourreadersinapreviousimpression, all articlessent to 
the exhibition will be received there free of duty, and if not 
retained in France, they will be returned without duty, and will 


be carried by the railway companies at half the usual rates, or 
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rather the full rates will be c to Paris, but articles will be 
returned Labels must be obtained from Paris. The exhi- 
bition is to be opened on the Ist of August. The Society of 
Telegraph Engineers is about to form a committee to organise 
some arrangement that will meet the requirements of British 
exhibitors. 
BRAKES ON THE LONDON AND NORTH-WESTERN RAILWAY, 
Tye verdict of the coroner’s jury on the death of Mr. Bick- 
nell, which resulted from the accident on the North London 
Railway on the 26th ult., was to the effect that the deceased had 
met his death in the collision, which was the result of a mistake 
in the signalling between Mildmay Park and West Junction, but 
they had not sufficient evidence to enable them to say where the 
mistake occurred. Granting that the accident, or rather that 
which made the collision possible, was due to errors in signalling, 
there still seems every reason for saying that the conditions 
were not such as should have been allowed to result in a collision. 
The evidence plainly showed that the driver of the Kensington 
train which dashed into the tail of the Watford train had not 
only time to put on the steam brake fitted on his engine, but to 
whistle for the guard’s brakes,and some evidence went to show 
that he even reversed his engine, and even then time to jump 
off his engine and save himself from possible injury or death. 
He saw the collision inevitable at the least fifty yards before it 
took place, and the train was se going at from 12 to 16 miles 
per hour. Besides the steam brake on his engine, the driver had 
brakes on four carriages, and the guards on four more. The 
driver is said to have applied these brakes as well as the steam 
brake ; and whether this was done or not, it is sufficiently clear 
that if the driver of the Kensington train had had a good con- 
tinuous brakes under his control, the accident might have 
been almost harmless, or prevented altogether. Even if 
the distance was only 50 yards, as stated by the stoker, 
and which was the smallest estimate—the distance being 
given by the guard of the Watford train as from 60 to 70 yards, 
and by another witness at 100 yards—then at 12 miles an hour 
the driver had 150ft., and 17 seconds in which to pull up his 
train. Any really good continuous brake will, it has been proved 
over and over again, stop a train going at 30 miles an hour in 
from 320ft. to 350ft., so that it would have stopped the Kensing- 
ton train in from 80ft. to 90ft. All the evidence shows that the 
driver was on the watch at a distance of, at least, 150ft., if he 
had had only the one little handle of the best continuous brakes 
to move, he could have thus saved the life of Mr. Bicknell, and 
thirty people from injuries. While he was whistling for brakes 
he could have applied them; while he is whistling for guards 
and pottering about with the a. brakes” on his train, the 
emergency had gone and the worst come. How long is the 
London and North-Western Railway Co. to carry passengers at the 
imminent risk of their lives in insufficiently equipped vehicles, 
and to its own cost? The expense of the accident will be vei 
heavy and the injuries were numerous, and one death resul 
It is only a week or two since the report on an accident, due to 
the use of that inefficient emergency brake, was published by 
the Board of Trade, and but a few weeks ever elapse without 
showing that a brake that can only be used in an emergency is 
a brake that can never be used in an emergency. Until the 
London and North-Western Railway Company can better con- 
sider the safety of its customers, the travelling public will do well 
to secure the safety of their lives by travelling by other lines 
wherever possible. 


LITERATURE. 


A System of Practical Arithmetic, adapted for the use of schools, 
containing the fundamental rules and their application to 
mercantile, cotton spinning, manufacturing and m ical 
calculations. By 8. London and Manchester: John 
Heywood. 1881. 

Tuis arithmetic is published as a book for use in schools, 

but there is a very large class of young apprentices in 

mechanical engineering works whose neglected or badly 
learned arithmetic makes itself felt as soon as its practical 
application is wanted. Many young fellows have prac- 
tically to educate themselves in the application of arith- 
metic to engineering questions after they leave school if 
they are apprenti at an early age; and although 
few boys are sent into the works at the age of fourteen, 
which was common when an apprentice was bound to 
serve seven years, there are nevertheless many boys who 
find that the applications of their arithmetic which were 
learned at school help them but little when they get into 
the works and questions begin to crop up. To these this 
arithmetic of Mr. Young’s will be especially welcome, as 
the old class of exercises, the absurdity, meaninglessness, 

and one of which has annoyed most boys of a 

ractical turn, are replaced by exercises which have their 
ikeness in the most common form of calculations met 
with in works or offices. As will be gathered from 
the title, the book is of a practical nature, and it is what it 
pretends to be. The usual rules of arithmetic up to 
involution and evolution are followed by the various appli- 
cations to mercantile pursuits of most branches, and then 
the ge of the rules to mensuration of superficies 
and solids, The rules and examples in the arithmetic of 
cotton spinning and its mechanics are very numerous, 
The strength of beams of wood and cast iron, size of 
journals of shafts, strength of wheels, falling bodies, 
ydrostatics, hydraulics, water wheels, specific gravity, 
centre of gravity, and of percussion, central forces, pumps 
and steam engines, all form the subjects of rules and 
examples, and many young engineers will gather from this 
book much more and more readily than he might from 
several books of much ter pretensions. 

It may be remarked that the order in which the dif- 
ferent rules are given is that which has been common for 
many years, except with Colenso and one other writer. 
Colenso makes fractions follow the four fundamental rules, 
instead of following practice and proportion, The latter 
is the usual order, and it is patna not the best arrange- 
ment, for, as Colenso points out, fractions must be learned 
before practice or proportion can be worked. Fractions 
cannot learned too soon after the four fundamental 
rules, The rules relating to steam engines also need 
modification ; they apply to low-pressure engines, of which 
none are now made, the statement that the effective force 
of the piston is generally calculated at 10 lb. per square 
inch of its surface is therefore misleading, as are some of 
the examples in which this constant is used. Mr. Young 
should submit this steam engine part to an engineer for 
revision, as he has other parts to an architect and 


OUNG, 


cotton mill machinists, It is also a mistake to give 


“specific gravity or ounces in a cubic foot,” and should: 


be corrected in another edition by giving the specific 
gravity of solids in the usual terms, water Seban en as 
unity. With some amendments, as here suggested, the 
book will be found most useful to all beginners in 
mercantile and mechanical trades, 


Worked Elementary Examples in Geometrical Drawing, designed 
to direct and assist the practice of candidates preparing for 
examination, with an appendix of exercises. y the Rev. 
Joun Hunter, M.A. Longmans, Green, and Co. 

Epucation is drifting towards a state of chaos long since 

foretold by many who, however, are powerless to prevent 

the catastrophe. A quarter of a century ago the cry for 

a liberal education was echoed and re-echoed through the 

land, A spasm of agitation created the modern system 

of examination. It may well be asked whether the 
examination system is an unmixed blessing, whether there 
is not almost as much to be said against it as for it? 

Whatever might be the result of a thorough consideration 

of the subject, there is no doubt in the matter of books 

examinations have done good and evil. We have specialists 
writing on their special subjects; we have able men 
bringing the fundamental scientific laws and discoveries 
within the grasp of any one possessing moderate abilities 
and endowed with a fair measure of perseverance. We 
have on the contrary books admittedly written with the 
sole object of helping to pass an examination. Such books 
are no good sign of the times, but rather the contrary. 
The work before us is one of this kind. The system, and 
the system alone, is to be blamed for such works, Authors, 
publishers, and crammers must live, and the two former 
must supply what the latter requires, or be content to be 
set aside in the struggle for existence. It is well when 
such books are compiled by competent men; and although 
Mr. Hunter has in some of his compilations sunk very 
far below mediocrity, he has generally been fairly success- 
ful whenever his task has been of a mathematical charac- 
ter. These worked examples are no exception. The com- 
piler admits “it is published in the belief that a greater 
number of worked examples, especially in scale construc- 
tion, is expedient for the preparation of examination can- 
didates than they will find. in any other book on the sub- 
ject; and that the solutions of problems should be given 
with demonstrations, which are in many instances wanting 
in the text books.” Our opinion, which may be taken for 
what it is worth, is that real education requires a thorough 
understanding of first principles, and when these are 
grasped the mental exercise obtained in the construction 
and solving of practical problems is of the greatest value, 
and that the superabundance of worked-out examples tends 
to diminish this mental exercise. Examinations impose 
upon us shams; but, taking the world as it is, we must 
confess that Mr. Hunter has been judicious in his selection 
of worked-out pa, and that for the purpose for 
which the book is intended it will be found useful. 
“ Pity ’tis ’tis so.” 


THE SOCIETY OF ENGINEERS. 
GAS ENGINES, 

At the ordi meeting of the Society of Engineers, held on 
Monday last, in the Society’s hall, Victoria-street, Wi inster, 
Mr. Charles Horsley, President, in the chair, a paper on the above 
subject was read by Mr. Charles Gandon. 

In his opening remarks the author pointed out that the use of 
gas as a motive power was still in its infancy—which was not a 
matter for surprise, seeing that its introduction for lighting pur- 
ge dated only from the commencement of the present century. 

early as the year 1794 a patent was taken out in England for 
producing an inflammable vapour force by exploding the spirits of 
tar or turpentine in closed vessels. Between that date and the 
year 1860 various other inventions were patented for obtainin 
motive power by the explosion of various mixtures us an 
solid ; but all the descriptions appeared to be somewhat obscure 
as to the nature of the explosive compounds to be used, and the 
means for obtaining them. Carburetted hydrogen, a constituent 
of coal gas, was mentioned by some ; but it speared that the idea 
of using coal gas, as manufactured for lighting p' for 
working engines, was first practically applied in the Lenoir gas 
engine, patented in 1860, and first introduced to this country at 
the Exhibition of 1862, where it attracted much attention. e 
general — of the Lenoir ~—_ were described, and it was 
— out that, among other defects of this engine, was the 
amage done to the working parts by the sudden and violent 
nature of the explosions, and also the necessity of the use of elec- 
tricity for the explosion of the charges tg and air with which 
it was worked. The latter objection » however, now been 
overcome in more modern engines by the employment of gas jets 
for the same Lay cog 

Mr. Gandon then described the Otto and Langen gas engine, 
the chief improvement in which however, due to the 
or before ignition of the charges of mixed gas and 
air, by means of which it is found that a much proportion 
of air can be employed than would form an explosive mixture at 


‘There are firms who have recen 


small steam engine it’ would in most cases be unfair to estimate 
the whole time of one attendant, while, as the size increased, the 
proportionate cost of attendance would diminish. Instances were 
~~ where estimates had been made showing steam engines to be 
rom twice to seven times more expensive in working than gas 
engines; but although such estimates. had doubtless been made 
with every care, they only served to show that it was impossible 
to frame s com! ns so as to be generally true. 


cir 
render gas engines the most advan’ 

and convenient, particularly where an engine was ooubie 

intermittent use, 


THE DE BAY PROPELLER. 


CapTaIN CAWLEY, commander of the Cora Maria, has sent in 
a report to the Secretary, De yy Propeller Company, for the 
past seven months, during which the ship was under his command, 
in which he says that “‘ the trial trips at Cardiff in July and August 
last were quite sufficient evidences of the great superiority of the De 
Bay propeller over the ordinary screw. This superiority has been 
more fully exemplified and established by the results of our sroyages 
to the Danube, in the North Sea, from Cardiff to London, 
on the Thames.” 

“The De Bay propeller has performed all claimed for it, viz., 
greatly increased speed, entire absence of vibration, perfect handi- 
ness of the vessel in crowded anchorages, and in river navigation, 
but it must be admitted that the old crank gearing was defective in 
= construction, and proved a serious drawback to the success of 

e voyage. 

“* The Coria Maria was, with the ordi screw, an 8-knot boat 
when loaded, and when in ballast, about 84 knots was the extent 
of her speed. With the De Bay propeller she is a 9 to 9}-knot 
boat when loaded, and 10 to 11 knots when in ballast.” 

He feels confident much better results will be obtained on a finer 
lined vessel, as also a much less disparity in the speeds, loaded and 
light. The entire absence of vibration is, he says, “a grand feature 
in connection with the De Bay propeller, and every pilot 
that has been employed during the voyage, of whatever 
nationality, has been astonished at the rapidity the vessel 
answers her helm. In going up the Danube against a 2-knot 
current, as also in coming down, we were enabled to go full speed 
the whole way, turning the short curves with the ease ofan ordinary 
a In the Thames, Mr. Ince, the river pilot, expressed him- 
self as being delighted at the handiness of the vessel.” 

He has no hesitation in stating ‘‘ that he has full and implicit con- 
fidence in the stability of the steel bladesof the De Bay 
propeller. They have been subjected to the most severe 
in heavy gales of wind w ying to, especially in a e 
in the North . Where, bound to Bremerhaven on the 
10th and 11th December last, it was blowing so hard and the sea 
so high that the pilots were unable to board ship for three days. 
Anyone that has experienced the short wall-like seas of the German 

cean in a gale of wind must acknowledge the severity of the test. 
It must also be noticed that the gearing was disconnected—owing 
to some defects in the connecting rods of the crank gearing—off 
Cape St. Vincent, and the vessel steamed 7} knots an hour to 
Dartmouth with only one gg the other towing loose i 
32 revolutions to 70 to 72 on the after propeller; and that the 
vessel held her own off the mouth of the Weser with the one pro- 

lier in a gale of wind that washed everything movable off the 


ecks, ed our engine-room and stokehole, and smashed our 
boats. In his opinion the steel blades of the De Bay propeller would 
stand more strain and more rough usage than the ordi cast iron 


screws.” 

Asr fouling the propeller with ropes from the ship, he has 
repeatedly tried to get a rope in it at sea without success. ‘“‘ The 
De Bay propeller is admirably suited for the navigation of the Suez 
Canal, as from its smaller diameter it is less liable to come in con- 
tact with the banks than the ordi screw—the increased handi- 
ness in steering, and the direct action of the propellers tending to 
bring the vessel in a di line astern. dition there is no 
wash from tbe propeller on the banks; this was particularly noticed 
on the Danube even when going at full speed.” 

The present method of gearing adopted he considers is all 
that could be wished for, easily disconnected, et or very 
little lubrication or attention more than the ordinary s bearings 
in the tunnel, and taking up very little space. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ALL the stamping and best working-up sheet firms are busy this 
week, “They Pi experiencing a brisk demand from all the centres, 
and the iron is wanted with less delay than it is possible for the 
— to comply with, though they work at the top of their 

nt. 

In baling strip the business doing has increased upon the week. 
secured orders aggregating two 
thousand tons, Such orders are in the hands of different firms to 
those I have before cited as pomeeens specifications for similar 
quantities. For strips cut to lengths, but not blacked nor other- 
wise prepared, a few makers have this week accepted as low a 

price as a little over £6 10s. per ton at the works. 
Certain of such orders are being executed in behalf of the States 
firms who are themselves at work in this district punching and 
turning down and blacking the strips, and also attaching to them 


ordinary atmospheric pressures, and the force thus obtained is 
gradual and continuous, instead of sudden, resulting in an economy 
of gas and more regular working. Advantage has been taken of 
this discovery in several of the more recently designed engines, 
The general gene of the Otto—which are now well known— 
were descri and its consumption of gas stated to be at the rate 
of about 21 cubic feet per horse-power per hour, as compared with 
from 40 to 70 cubic feet with former engines. 

The author then pointed out that, on account of the heat generated 
by the explosions in gas engines, it was found necessary to surround 
the cylinders with water, and that advantage had been taken of this 
in a gay engine called the Eclipse, in which the water, instead of 
being allowed to escape when heated, was stored in a separate 
chamber, where it generated steam, which was used, together with 
the gs, to assist in working the engine. Attention was also drawn 
to the Bisschop ‘gas engine, which is ‘meritorious chiefly on 
account of the small sizes in which it is made, and which range 
from one-half man or one-eighth horse-power upwards. 
engine, although not comparatively economical in its consumption 
of gas, was recommended, on account of its simplicity and small 
size, as available for ee oa to which it would otherwise be 
impossible to apply mechanical power. 

ferring to comparisons which have been made between the 
cost of working steam and gas engines, the author observed that 
the practice had veg eg to take the total cost of working 
in each case, including labour, and that, when this was done, the 
comparisons were invariably in favour of gas engines; but he 
pointed out that such estimates were liable to be misleading. 
@ gas engine oe mer little or no attention, the results of the com- 
pornos depend mainly upon the amount estimated for labour for 

steam engine with w! the comparison is made, Witha 


This | and bridge and girder plates; but excepting in tank 


the requisite buckles. American firms are doing in this particular 
as they did last year. Some ironmasters hereabouts have also laid 
down the requisite cumeen for completing the strips which they 
roll, Strips so completed have been bought in the past two days 
at £7 5s. per ton, but that e would not be taken yesterday in 
Wolverhampton nor to-day— y—in Birmingham. ers 
assert that at £6 10s. they make no profit ; but that £7 5s. for the 
completed article slightly improved their position. 
arked bars are a trifle more in demand upon the week. For 
these £7 10s. is demanded and obtained, as well for export as for 
home use; and £8 2s. 6d.—subject to commission—is rigidly de- 
manded for Round Oak bars. Medium bars were much offered to- 
day and yesterday at from £6 5s. to £6 10s.; and common bars were 
plentiful at from £6 down to £6 15s. 
Light sections such as tip iron and slit rods were in better re- 
quest. 
There was more movement in tank plates, together 2. surton 
e 
te of new business is within makers’ expectations, The 
prices of such iron vary with almost every specification. 
Galvanising sheets do not improve in demand; but the leading 
makers have enough work in hand to keep them well on for a few 
weeks to come. Prices have strengthened a shade upon the week. 
The crude iron market has become duller since my last, and the 
stocks in the hands of the railway and canal carriers awaiti 
customer’s orders to deliver have grown. There were few sorts o 
crude iron which were not procurable to-day and yesterday at 


As | firms a trifle more in consumers’ favour. Pigs, which a few weeks 


ago could not be bought at less than £2 10s. per ton, could yesterday 
have been bought readily at £2 5s., and customers did not hesitate 
to express their belief that they could have bought at 1s, 8d, under 


| 
paring the costs of the gaseous and solid fuels if was shown tha 
gas must necessarily, both theoretically and practically, be more 
expensive than solid fuel. When, however, the labour, wear and 
tear, and first cost were also considered, the conclusion arrived at f 
by the author was, that for engines of small sizes, gas would 
ways be the most economical. Even with larger engines, if the 
a 
4 
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that figure. There were offers by consumers to take Tredegar and | sheets, and it is evident ba will have an active time of it for a 


descriptions of hematite pigs at current rates, with 
deliveries to 1882, = makers would 
not consent to the conditions of delivery. Cinder pigs were 
curable at £1 17s. 6d. ng 33 
Coke was stronger and less easy to obtain, at the moment. 
Yesterday Staveley — which were last quoted 15s. = ton 
were held for 17s. Most other descriptions showed a rise of 1s. to 


- 1s. 6d. per ton. Coal, on the contrary, was easier to buy, as well 


for manufacturing as for working andcolliery owners sought 
to sell for forward delivery. 

Discussing the paper upon the Employers’ Liability Bill, read by 
the 2 at the last annual meeting, the members of the 
South Staffordshire Institute of Mining and Mechanical Engineers 
at their meeting on Monday, showed how seldom the masters 
would have been liable had the Act been in force during the past 
forty years. It was held that the masters were not afraid of the 
Act, but rather feared that the attempts which would be put forth 
to make them liable would saddle them with heavy legal expenses. 
For the miners to have an insurance either with the masters or a 
company would be better for them than dependence upon the 
owners of small collieries such as abound in South Staffordshire. 

At the meeting of the Birmingham Chamber of © the 
council reported that at the present time there was reason to 
believe that the worst of the depression in trade was passed, and 
further that there was reason to Gor fora slow but certain improve- 
ment. The conviction, unanimously expressed, was that it would 


_ be well if something could be done to make the Chamber really 


representative of the feelings of the commercial men of Birming- 
ham—a position which it was considered the Chamber did not now 
occupy, since, judged by the attendance at the meetings, the 
interest shown in it was com tively small. 

The Council of the Wolverhampton Chamber of Commerce 


"have determined that the excessive railway rates which are charged 


— iron and hardwares sent from the midlands to various parts 
of the kingdom shall be made a subject of complaint to the Select 
Parliamentary Committee, which has been appointed to consider 
the whole question of railway freightage rates. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester,—Theiron trade of this district continues in a most in- 
animate condition, and a rather despondent feeling prevails in the 
market. Very little hope is now entertained of any material improve- 
ment, at least this side of next quarter-day. For the last month or so 
there has been a _—_, lessening number of inquiries in the 
market, and at the Manchester market on Tuesday there was 
almost a complete absence of any demand whatever. Not only are 
consumers in this district, as I have pointed out in previous reports, 
for the most part sofully covered for their present requirements, that 
they are under no necessity for giving out further orders for some 
time to come, but in some cases they are re-selling the iron they 
have already bought. So far as prices are concerned it is almost 
impossible to say what sellers would be prepared to take, as there 
has been really no business doing to actually test the market 
further than to show that there is a want of firmness all round, and 
buyers who have orders to give out are evidently holding back as 
long as possible with the object of bringing down prices to their 
lowest point. 

Lancashire makers of pig iron are getting very few new orders, 


‘but they have still a considerable quantity of iron to deliver. 


Nominally they are still quoting 47s. 6d. for No. 3 foundry, and 
46s. Gd. for No. 4 forge less 24 per cent. delivered into the Man- 
chester district, but they are doing no business whatever at these 
figures, and if offers were made there is little doubt that Lanca- 
shire pig iron could be bought at 46s. for foundry, and 45s. for 
forge qualities less 24 per cent. 

So far as outside brands of pig iron coming into this district are 
concerned the prices quoted y makers are purely nominal, ordi- 
nary brands of Lincolnshire and Derbyshire iron ranging from 46s, 
to 47s. 6d. per ton less 24 per cent., and Middlesbrough iron 46s. 4d. 

ton net cash delivered equal to Manchester, but these figures 
lo not represent actual sale prices, and if buyers had orders to give 
out they could place them at very low rates. 

In the finished iron trade there is very little doing. Local forges 
are for the present tolerably busy completing deliveries on account 
of contracts which were suspended during the recent stoppage of 

e only 


‘work, but there are very few new orders coming in. 


transactions I have heard of recently are some large orders for bars 
for Canada, a portion of which have come into this district; but 
the home demand is dull, and for hoops, sheets, and plates, there 
is a less active inquiry. For delivery into the Manchester district 
the average quotations are about £5 17s. 6d. to £6 for bars; 
£6 10s. to £7 for hoops; £7 to £7 5s. for common plates; and 
£7 15s. to £8 per ton for sheets. 

The Oatwood blast furnace near Manchester has been damped 
down in consequence of the present depressed state of trade. 

In the coal trade, business is now getting back into its normal 
condition. Work has now been completely resumed at all the 
Lancashire collieries, and good supplies of local coal are coming 
into the market. Large consignments of coal from outside districts 
are also still coming into the market, which is now overstocked so 

as round coals are concerned, and there has been a decided 
downward tendency in prices during the past week. Engine classes 
of fuel, however, continue rather scarce, and for these pricesaregene- 
rally stiff. In the present state of the market buyers are operating 
very cautiously, and except for burgy and slack, there is no pres- 
sure for supplies. The average prices now quoted at the pit 
mouth are 10s. to 10s. 6d. for best Wigan Arley; 7s. 6d. to 
8s. 6d. for Pemberton four-feet ; 6s. 6d. to 7s. for common round 
coal; 5s. to hs. 6d. for b , and 3s. 6d. to 4s. 6d. per ton for 
slack according to quality. It is, however, doubtful whether these 
prices will be long maintained for the better qualities of round coal, 
the tendency of the market being to return to much about the same 
rates as those a prior to the — aa for fuel for — 
turing there is every probability that consumers wi ve 
. pay higher rates than those to which they have been accustomed 
te, 


The shipping trade is very quiet, and coal is again being offered 
at Liverpool at very low prices. 

In previous reports I have referred to the mining operations 
which for the last six years have been carried on at Ashton Moss, 
near Manchester, forthe purpose of winning the “‘ big mine” lying 
under that district. D the past week these operations have 
been brought to a successful termination, and the coal has been 
reached at a — of 900 yards, which is the deepest shaft yet 
sunk in England. The seam of coal is 6ft. thick, and is a con- 
tinuation of the seams which are at present being worked on the 
east side of Manchester. A boring has been carried to a further 
depth of 150 yards, which has proved several other workable seams 
of coal lying underneath the big seam. The work has been carried 
out under the supervision of Mr. J. Higson, mining engineer, of 
Manchester. The mine is being a by a comprny 
consisting of Lord Stamford and Messrs. Walker, Whitworth, 
Greenwood, and Wylie, and the coal-field that can be worked by 
the company is about 2000 acres in extent. 

Barrow.—A very quiet tone is observable in the hematite pig 
iron trade this week, and buyers are not dis; to make heavy 
purchases. Although large sales have been effected it is observable 
that the demand is not maintained as it was expected it would 
have been. Hematites are selling at from 63s. to 65s, per ton, but 
it is chiefly second-hand parcels which have been disposed of at 
these figures. I hear on good authority that, although trade is now 
dull, the works throughout the district are likely to remain fully 
employed, as orders are likely to come to hand from America, the 
Continent, and elsewhere, in addition to those which may reasonably 
be expected from home consumers. Steel makers are very fully 
employed. Shipbuilders have, generally speaking, enormous order 


le nee. ished iron workers are indifferently 
employed. e other industries in the district have a fair amount 
of work in hand. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ar the Atlas Works—Messrs. John Brown and Co., Limited— 
there are signs of additional briskness. Twelve puddling furnaces 
were reopened on Monday. These will give employment to fifty 
more men. The furnaces have been idle since last Easter, and 
the iron turned out will mainly be used in the production of the 
“Ellis” composite armour-plates. The company have now their 
colliers at work again—the men, after four weeks’ self-imposed 
oe resuming employment on the terms against which they 
stru 


The trade in steel blooms from Sheffield to the United States 
has fallen off, and appears to have been taken up by Germany. 
— manufacturers are now sending large quantities to the 

tates. 

A few facts came to my knowledge the other day regarding the 
utility of the telephone to our local trading concerns, and more 
pookninty to those engaged in the iron and steel branches. 

uring the week ending last Saturday the Sheffield Telephone 
Exchange Company dealt with no fewer than 3702 messages. 
year ago the number was only 171, the increase for this year bei 
thus 3541. The iron and steel trades furnish about two-thirds o: 
the subscribers, and their average number of messages are nearly 
three times those of the remaining one-third of the subscribers who 
represent mixed interests. 66 of the subscribers show an aggregate 
of 3194, or 48°3 messages per subscriber for the week ; the remaining 
33 subscribers show an aggregate of 608, or 18°4 messages per 


subscriber. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland ironmasters’ monthly returns for February were 
yssued on Thursday, the 3rd inst. The number of furnaces in 
blast is 120, or seventeen more than in the ays pay, | month 
of 1880. The make of pig iron was 205,951 tons, being a decrease 
on the production of the previous month of 15,112 tons. The net 
increase of stocks is 21,753 tons, which is less than was anticipated 
by many, but at the same time sufficient to prevent any tendency 
to elation on the part of sellers. At the market held at Middles- 
brough on Tuesday, the tone might have been described as steady, 
with a tendency to firmness. is feature was in consequence of 
the announcement that the Glasgow market had risen slightly 


announced towards the close of last week had an unsettling 
tendency, and to these might be ially attributed the lifeless 
condition of business, although the chief cause was no doubt 
greater anxiety to sell than to buy. But the slight improvement 
visible on some days this week would be misunderstood if it were 
accepted as an indication of a revived inquiry for consum: 
tion. It is due solely to operations of a speculative kind, 
and unless outsiders should be attracted to purchase in consider. 
able numbers by such apparent turns in prices, nothing can avert a 
further decline. The severe weather here and abroad has acted 
most unfavourably upon the course of business, and a change for 
the better would probably soon exercise a good effect upon the 
trade. Orders from America and the Continent are sti very 
scarce, but makers steadily maintain the production of pig iron at 
itsformer limits. Thereare 120furnacesin blast, ascom with 114 
at the same date last year, seven of the number being employed in 
the manufacture of hematite. In the course of the past week 2219 
tons of pig iron were added to the stock in Messrs. Connal and 
Co.’s store, which now amounts to 529,111 tons. The week’s 
wants of pigs were 9902 tons, as against 11,266 in the pre- 

ing week, and 17,932 in the corresponding week of last year; 
while the arrivals of Cleveland iron are 6395 tons, as compared 
with 5983 last week, and 3400 tons in the same week of 1880. 

Business was done in the warrant market on Friday forenoon at 
from 49s, to 48s. 74d. cash, and 49s. 14d. to 49s. one month; the 
afternoon quotations being 48s. 7d. to 48s. 94d. cash, and 48s, 9d, 
to 48s. 11d. one month. nm Monday, tra ti were effected in 
the morning at 48s. 6d. to 48s. 8d. cash; and in the afternoon at 
48s. 6d. to 48s, 8hd. cash. The market was steady on Tuesday 
with business at 49s. 5d. to 49s. 7d. cash. There was a fair 
busi on Wednesday, but prices were not quite so firm. To-day 
was done at 49s, 1d. to 48s. 104d., improving 
to 49s. 2d. 

The following quotations of makers’ iron are 6d. to 1s. below 
those of last week :—Gartsherrie, f.o.b., at Glasgow, per ton, 
No. 1, 59s.; No. 3, 51s.; Coltness, 59s. and 51s. 6d.; Langloan, 
Summerlee, and Calder, 59s. and 51s. each ; Carnbroe, 56s. and 
50s. 6d.; Clyde, 50s. 6d. and 48s 6d.; Monkland, ditto, ditto 
Quarter, ditto, ditto ; Govan, at Broomielaw, 50s. 6d. and 48s. 6d.; 
Shotts, at Leith, 60s. and 52s. 6d.; Carron, at Grangemouth, 
52s. 6d. (specially selected, 56s.), and 51s. 6d.; Kinneil, at Bo'ness, 
50s. and 48s. 6d.; Glengarnock, at Ardrossan, 56s, and 51s. 6d.; 
Eglington and Dalmellington, 50s. and 48s. 

Comparatively speaking, the malleable trade is quiet. Common 
bars are quoted at £6 5s. to £6 10s.; angles, £6 5s. to £7; ship 
~~ £7 10s. to £8; boiler ditto, £8 to £9; nail rods, £6 5s. to 

a rails, £8 to £9; railway chairs, £4 to £4 10s.; pipes, £5 
to £6. 

The shipping trade 1n coals has not been so good this week, there 
being only a small quantity shipped abroad, and the coastwise 


owing to a change for the better in weather, and in political news 
No. 3 ey ag hands at 38s. and 38s. 3d. for prompt 
delivery, and No. 4 forge at 37s. For delivery over the 
second quarter an additional ninepence per ton was required. 
Warrants were still 1s. 6d. per ton dearer than the above quota- 
tions. Notwithstanding the steady increase in stocks, the contents 
of Connal’s store have been increased by 3665 tons during the week, 
the total accumulation being now 152,822 tons at Middlesbrough, 
and 528,659 at Glasgow. Shipments from the lst to the 5th inst. 
inclusive have amounted to 13,800 tons, or an average of 2760 tons 
per working day. This is an increased rate, but not to the extent 
that might have been —— for the time of year. A cargo of 
hematite and one of Cleveland iron have been “ to the 
United States, but the ship Lamperts containing the latter fell in 
with bad weather after leaving the Tees and was forced to enter 
the Tyne with cargo shifted and other damage, besides personal 
injury to the captain. 

Manufactured iron is nominally the same in price as the 

vious week but really very little business was done. Ship- 
yuilders have again been laid off by bad weather, and so far have 
been unable to work up the stocks of material accumulated at their 
yards. Under these circumstancs they will not buy at any price, 
and specifications against old tracts are given out only tardily 
and reluctantly. What is really needed to cure the present rather 
depressed state of things is simply a month of continued fine 
weather. Nothing else will accomplish the object. It is not a 
question of price. At no price will consumers order material which 
at the moment they would rather be without. They must be 
simply let alone to clear off accumulations, and make room for 
fresh arrivals. Plates are quoted at £6 10s., and bars and 
angles at £5 10s., f.0.t. Middlesbrough, less 24 for cash. 
Consumers have an abundance of work in hand and 
still more in view, and the demand for manufactured iron 
is likely — to revive later on in the season, but time is 
needed. The plate shearers’ difficulty is not quite settled yet. 
At two or three of the Stockton works they ly wom lying idle so 
far this week. It has been found that under the new system 
the helpers are getting far too much and the contractors too little. 
Consequently the former are continually idling and drinking, and 
the latter are discontented. From all app the question is 
not likely to be allowed to rest as at present, and a series of strikes 
may be expected. The opinion has, indeed, been freely expressed, 
that before the ironworkers as a body can be made to understand, 
or at all events to adapt themselves to the present necessities of 
the trade, a general stoppage of a week or two will be ww 

Following quickly upon the three failures in the iron trade of the 
western coast recently reported comes now another one in the 
Cleveland district. e secretary of the Darlington Iron Com- 
pany, Limited, has issued to his shareholders a circular announcing 
that owing to heavy losses incurred last year, and the non-success 
of an attempt to raise £75,000 on debenture stock, payment had 
been suspended. A petition for winding up has been presented, 
and a meeting of creditors will be called at an early date. It has 
since been announced that the Master of the Rolls has appointed 
Mr. E. Waterhouse provisional liquidator, with power to pay wages 
and carry out contracts. The Darlington Iron Company, Limited, 

urchased its works in 1872 from Mr. Wm. igham for 
5,000. Its capital was £350,000, and over 30 per cent. was 
actually paid out of profits. The almost complete cessation 
of the demand for iron rails was a great blow to the company, 
which, however, endeavoured to retrieve its position by putting 
down a steel plant—Messrs. Bolckow, Vaughan, and Co.’s Gorton 
eae of producing 600 to 700 tons of steel per week. It 
was intended eventually to work the basic process, and an arrange- 
ment was actually made with Messrs. Thomas and Gilchrist for 
the use of their patents. In the meantime, however, the ordinary 
or acid Bessemer process was temporarily adopted. The fall in 
the price of steel, as well as of iron rails, and the failure of certain 
customers, chiefly in America, to carry out their contracts, had 
disastrous effects upon the company, and finally it has been 
compelled to call its creditors together. It is er that some 
scheme of reconstruction will be adopted to prevent the nceessity 
for stopping operations. 

Immediately following the failure of the Darlington Iron Com- 
pany, another similar announcement was made, which, though in 
a locality far removed from Cleveland, is still likely to have an 
effect upon it. The firm in question is that of Oswald, Mordaunt, 
and Co., iron shipbuilders, of Woolston, near Southampt 


i ts are 6289 tons below those of the previous week. Prices 
are somewhat easier. In the eastern mining counties there has 
been a good inquiry for home consumption, but owing to the 
unfavourable weather, the spring shipping trade has as yet hardly 
commenced, and exports are small. ne Executive Board of the 
Fife and Clackmannan Miners’ Association met at Dunfermline, on 
Saturday, when Mr. Weir, the secretary, reported that he had 
communicated with the various districts as to what should be done 
to secure an advance of wages, and the general opinion seemed to 
be that no action should be taken till it was seen whether or not 
there was any improvement in the spring shipping trade. 

The shipping trade of the Clyde has been tes during the past 
month, the imports exceeding by upwards of 6000 tons and the 
exports by 10,000 tons those of the corresponding month of last 
year. These figures apply to the foreign trade only, and were the 
coasting traffic added the result would be still more favourable. 

The Marquis of Bute has arranged to introduce, at a cost of 
£1000, a supply of water to the village of Kilchatton Bay in the Isle 
of Bute, a favourite resort of visitors in the summer months. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue leading subject of interest lately has been the discussion of 
Morgan’s experiments for preventing explosions in coal pits. He 
has obtained a patent, and has since given some interesting experi- 
ments. Briefly, his plan may be stated thus. An electric battery 
at every pit; wires communicating with all the underground places ; 
constant action of the battery, so that sparks are incessantly given 
off which fire the gas as it exudes, and thus prevents any accumu- 
lation. Even in the case of a blower issuing at great force, this 
blower would be at once resolved into a gas jet and be confined to 
its orifice, not gather in a dense cloud as it does and sweep destruc- 
tively through a mine. In its elementary state the plan seems 


hopeful. 

There is no falling off in the prosperous run of the Welsh coal 
trade, though Cardiff exports last week were under 100,000. The 
coal total sent from all Wales did not exceed 135,000 tons last 
week owing to the boisterous weather, which told with especial 
severity on the Swansea totals. The docks at this place are pro- 
gressing. Official intimation has now been given that the Prince 
of Wales will honour the opening by his presence. It is expected 
that the féte will have partly a masonic character, and be attended 
by the craft from all parts of the principality. 

It was intended that the plant of the Bwllfa should be dispersed 
this week by public auction, but the sale has been stopped by 
injunction. dood work has been done at this colliery of 
late, and fine area opened out, so that a much larger quantity of 
coal could be turned out than has been. 

Good work characterises the colliery operations in most of the 
valleys, and coal owners have plenty of orders before them ; some, 
in fact, are so committed that it impossible to get a quotation. 
Prices are stiff, and there is more likelihood of an advance than a 
retrogressive step; 8s. 3d. at pit is easily obtainable for best 
varieties, and the 9ft. and 6ft. are in good demand. 

The sister industry to that of coal—the Welsh iron trade—con- 
tiaues as promising as ever, and all the furnaces and mills are in 
steady operation from Blaenavon to Swansea. Steel rails are in 
good demand ; iron rails not quite so brisk, though some varieties 
—the Cyfarthfa, for instance—are much asked for. Bars are 
quoted at £5 5s. 

Tin-plate is still stagnant, and in addition to twenty mills 
stop last week and owe poy weeks, the Foxhole Works, 
Llansamiet, are to be closed at the expiration of a month. The 
Morlais Works, Llangennech, have also given the same notice. 
Tin-plate manufacturers with whom I have conversed yet express 
some hope. They say that, though prices are even under 15s. for 
ordinary coke plate, and the price of tin bar and tin higher than 
during former depressions, yet the very fact that so many works 
are stopped insures better prospects to those who may contrive to 
live out the depression. 

The sliding scale committee met this week at Cardiff, when they 
received and discussed the accountant’s rt of the prices of coal 
which were obtained by coalowners in the four months ending 

mber 31. What these were did not transpire, and it was 


Mr. Swan, by a second lecture, has succeeded in ag ram ws | 
the reputation of his lamp with the members of the Clevelan 
Institution, and it will be surprising if it is not largely adopted in 
North Yorkshire before long. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 
THE tone of the iron market has on the whole been not quite so 


dull as in the 3 but, on the other hand, there is no 


decided improvement in the demand to report. Failures that were 


decided should not be made public until next week. The colliers 
are wanting to receive this, and as soon as known, a meeting is to be 
called of the representatives, when this and other matters will be dis- 
cussed. Amongst them lam glad tonote the Miner’s Permanent Fund. 
If anything could strengthen the overwhelming argument brought 
forward in support of this measure, it would be the utter failure 
of the Penygraig Relief Committee to realise anything like suffi- 
cient funds to meet the necessities of the case. After strenuous 
efforts, about £5000 have been collected. It may be as well to cite 
in contrast the Gethin Fund. The loss of life at Gethin, February, 
1862, was forty-nine; collection in relief, £7528! It is evident 
from this that the public regard the constant appeals to them with 
increased indifference. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THB ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification, The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 

finding the numbers of the Specification, 


for Letters Patent. 


When have been “communicated” the 
“name an dress of the communicating party are 
printed in station. 
lst March, 1881. 
855. RarLway J, C. Brush, Dublin. 
$56. TEXTILE Fasrics, W. Mather, Menchester. 
$57. Warcn Casss, H. G. Grant.—(@. F. Mertz, Russia.) 


. DRreDGED MATERIALS, F, A. Bishop, San Francisco. 

. ERECTING APPARATUS, J. W. Fletcher, Stockport. 

860. CLEANING Knives, L, Appleton, London. 

861. Hancina Doors, &c., W. Morgan-Brown.—(£. 
Prescott, Hampton Falla, U.S.) 

962. Corks, A. Clark.—{K. Robinson, Brooklyn, U.S.) 

863. CALCULATING INSTRUMENT, J. Fearnley, Castleford. 

864. FiRE-ALARMS, C. Spratt, Peckham. 

865. Sarery Lamps, W. P. Thompson.—{C. Heinzerling 
and V. ‘Hammeran, Germany.) 

866. Steam BoiLers, T Moy, London. 

. Arr Enoryes, F, H. Wenham, London. 

. VEGETABLE Propucts, H. G London, 

. Lirts, &c., D. Edwards, 

. Woop, H. Newton. —(Challiot a Gratiot, Paris.) 

. Rowxocks, 8. 8. Hazeland, Cornwall. 

. Sream, &c., Exoines, W. Green, Birmingham. 

* CLEANING ‘APPARATUS, T. H. Morgan, Swansea. 

874. Compressinc Fuet, H. J. Haddan,—(. Geisen- 
berger and B. Picard, Brussels.) 

875. TREATING Coxcnere, H. Faija, London, 

876. CLEANING MiLts, W. Lake. rye Lynn, U.8.) 

877. GAS-LIGHT AppaRatus, W. R. Lake.—(J. M. Foster, 
Philadelphia, U.S.) 

878. Woot, W. and H. Smith, and 8. Stell, Keighley. 

879, S1GNALLiNG, A. Shipley, London. 

880. HarvesTino Macuines, H. Andrews, Wiltshire. 

881. MOULDING APPARATUS, W. A. Ingalls, London, 

882. CHatns, &c., W. A. Ingalls, London. 

883. Cast STEEL, &c., C. W. Siemens, London. 

2nd March, 1881. 

884. Governors, J. Tongue.—{ W. Wirdemann, Dresden.) 

$85. NaME-PLATES, J. Edwards, London. 

886. Locomotive Cars, F. E. B. Beaumont, London. 

887. JouRNALS, J. Imray.—-(X. Jones, Braddocks, U.S.) 

888. Dryino Apparatus, J. Smith, Thornliebank. 

889. CuTTinc Apparatus, F. W. Paschen, Manchester, 
—(H. Waner, Leiprig.) 

890. Aim Pump Buckets, J. Musgrave, Bolton. 

891. Warets, T. Humber, T. R. Marriott, and F. 
Cooper, ton. 

892. Ecraseurs, J. Arnold, London. 

3. Sizinc Macuinegs, T. Singleton, Over Darwen. 

. Evecrric Lamps, J.J. Sachs, Sunbury. 

. Looms, H. A. Dufrené.—(J. "Bicking, France.) 

REFINING Campnor, W. H. Atkinson, London. 


897. Sarery Guarps, A. 'M. Clark.- --(F. Folacci, Paris.) 

898. Pumps, W. Wright, Plymouth. 

899. VaLves, W. Wright, Plymouth. 

900, LuBRicaTING AXLes, W. James, A 

901. Fitter Presses, H. Newton. —{A. Dehne, Germany. ) 

902. Venicves, C. Giilich, Berlin. 

903. Tannic Brack, W. Gard & T. ade Dunstable. 

904. Looms, J. Hollingworth, Dobe! 

905. Motive Power Encings, C. T. Leeds. 
8rd March, 1881. 

906. Stoves, G. L. Shorland, Manchester. 

907. Reservorn Pennoipers, J. Jackson, London. 

908. Finisuinc L. A. Groth.—(E. von 


Zweigbergk, Smedjebacken, Sweden.) 

909. Musica, Instruments, H. J. Haddan.—(W. F. 
Abbott, Montreal.) 

910. MeTauiic Pens, M. Turnor, Birmingham. 

911, VeLocipepes, J, and C. E. Challis, Homerton. 

912. Winpow Sasues, R. Adams, London. 

913. Twistinc Wire, W. Glover & G. James, Manchester. 

914. Minera. Waters, &c., W. Whaley, London. 

915. Boxes, &c., A. W. Rooke, London. 

916. Steam Excrnes, G. W. Handley, Tunbridge Wells. 

917. Movive Power, H. Newton.—{L. Genoud, Paris.) 

918. E. Tyer, London. 

919. Rorary Motion, E. Edmonds.—(F. B. Nichols and 
C. Thomson, Halifaz, Nova Scotia.) 

920. PRessina Macuines, F. F. M. Pollock, Newtown. 

921. Suavina, &c., Leatuer, A. M. Clark. (La Société 
Anonyme des Brevets Réunis, Paris.) 

922, GaLVANISING IRON, J. Elmore, London. 

923. Heatinc Apparatus, G. C. Gibbs, London. 


4th March, 1881. 


924. &c., H. J. Harrison, Liverpool. 
925. TELEPHONE TRANSMITTERS, C. Mosely, Manchester. 
926. Decoratine Bricks, &c., G.and A. raw, Broseley. 
927. Lamps, T. R. Dix, High Wy. combe. 
928. BaLL VALVEs, A. E. Lucas, 
929. VeLocirepes, J. Hopwood, Heaton Norris. 
930. PREPARING Sups, A. C. Kirk, Glasgow, and R. 
Sim, London. 
931, Sp INNING, &c., W. Trafford, Leek. 
932, Looms, T. Hanson, Bradford. 
933. Curtina, &c., Lerrers F. W. Ventris, Manchester. 
934. CorE, &., Metts, T. Hyatt, London. 
935, TRAM RalLs, E. Thompson and 8, Tomkins, London. 
936. UMBRELLA Boxes, J. B. Seel, Daveyhulme. 
937. Hotpine Brean, &c., G. 8. Miller, Red Hill. 
938, Matters, C. D. Abel.—(Bindschedler 
and Busch, Switzerland.) 
939. CoLuvRING Matters, C. D. Abel.—(Bindschedler 
and Busche, Switzerland.) 
940, ReEp Orcans, W. Lake.—(J. Morgan, Brooklyn.) 
941. Tickets, M. Bebro, Kilburn, London. 
5th March, 1881. 
942. Fic Powper, F. Pool, London, 
943, Roastinc &e., H. Faulder, 
944. Snaps, A. and E. ‘Downi ng, Birming 
945. Pianos, J. Imray.—(L. Paris.) 
946. Printine, J. Imray.—(F. Champenois and 
Missier, Paris.) 
947. Looms, F. O. Tucker, Huddersfield. 
948. Corrina, &c., Meat, W. A. Barlow.—{ Wilhelm v. 
rause, Germany. 
Lirtine CaRrRiaGEs, P. Bell, Great 
. InpicaTtors. F. J. Hoster, Man ester, 
. Fastenrnes, J. M. Banks, Birmingham, 
. Pumps, D. McLachlan, G@ 
. BRAKES, E. G. Brewer.—(P. Prat, Paris.) 
Pavina, 7: Taylor, London. 
. INDICATING Boye, Dresden, and 
Miller, Chrimmitschan, Saxony. 
956. Maton: “BOXES, W. P. Yorkshire, 
957, Cusnions, 8. Newington, Ridgew 
Furnaces, W. R. Lake. A. Germany.) 
jth March, 1881. 
Kyittep, &c., Faprics, E. Whitehall, N 
‘Lams, J. R. Jones, Treher' 
Brpsteaps, C. 8, Wood, Birmingham, 
. SIGNALLING, H. By —(H. Ventzke, Berlin.) 
963. CopyrincInx,H Haddan. 
964. CuLoring, W. Walden 
965. CuLoring, W. Weldon, Burstow. 
966. Cutortne, W. Weldon, Burstow. 
967. Hyprocntoric Actp, W. Weldon, Burstow. 
968. CHLoRINE, W. hag Burstow. 
969. Gra Tes, R. Cran 
970. Savery Laur F F, and H. Fleuss, Loiidon: 


971. Packine Cases, D. Grey, Maesteg. 

972, Tricyc.Es, C. Hawkins, Essex. 

973. Eve Suave, G. W. von Nawrocki.—(C. von 
Cohausen, Germany. 

974. Gas Brackets, F. W. Thorn, London. 

975. ORDNANCE, J. Johnson, —(N. Clark, Philadelphia.) 


Securntna Hose, W. Lake.—{J. Hubbell, Boston, and 


F. T, Raymond, Newton, U. m, U.S.) 


Inventions Protected sted for Six Months on 
deposit of Complete Specifications. 

842. Hyprocarpon Furnaces, H. J. Haddan, Strand, 
London.—A communication from B, Sloper and W. 
M. Jackson, Washington, U.8.—28th February, 1881. 

858. TREATING DREDGED MATERIAL, F, A, Bishop, San 
Francisco, U.8.—1lst March, 1881. 

876. CLEANING BortrLes, W. R. Lake, Southampton- 
buildings, London.—A communication from J. M. 


Hoyt, Lynn, U.S.—1lst March, 1881. 
901. ILTER Presses, H. E. Newton, Chancery-lane, 
London.—A communication from A. L. G. e, 


Germany.—2nd March, 1881. 
909. Ripe INSTRUMENTS, H. J. Haddan, Strand, 
on.—A communication from W. F. Abbot, 

—8rd March, 1881. 


Patents on which the Stamp Duty of 
£50 been paid. 
840. Doors, &c., J. Gresty and J. Mills, Salford—lst 
March, 1878. 
831. SCREW Prore.ters, W. G. Wrench, Glasgow.— 
let March, 1878. 
873. 8. Fuvens, 7. Unsworth, Manchester.—4th March, 


ore. CELLULOID, W. R. Lake, Sc pt 
London.—4th March, 1878. 

843. Woop Desians, A. M. Clark, Chancery-lane, 
London.—lst March, 1878. 

866. RarLway SLEEPERS, H. L. Bucknall, Chepstow- 
place, Bayswater, London,—4th March, is78. 

1040. Axies, A. M. Clark, Chancery- lane, London.— 
15th March, 1878. 

893. Weavino, M. Pearson. oe March, 1878. 

903. Hyprav cic Hoss, 8. W. Ba Baker, Providence, U.S. 
—-5th March, 1878, 

909. CLEANING Apparatus, E, Cutlan, Crouch-hill, 
London.—6th March, 1878. 

1022. Roorixa, T. Shelle , Swansea,—l4th Mach, 1878. 

1115. ENAMELLED Iron TARE, W. R. Lake, Southamp- 
ton-buildings, London.—20th 

1136. SuLpHaTe of Ammonia, W. L. Chandos- 
chambers, Adelphi, London,—21st Mere, 1878. 

877. Raisin, &c., CHarn Cases, E. Walker, Leaden- 
hall-street, London.—4th March, 1878. 

896. ConcENTRATING Snot, E. Lancaster, Stony Strat- 
ford.— 5th March, 1878. 

905. Treatinc W. Brookes, Chancery-lane, 
London.—4th March, 1878, 
939. OpTaintnc Motive Power from Liquips, T. B. 
Heathorn, Wilton-place, London.—sth March, 1878. 
946. Continuous Brakes, T. G. Clayton, Derby. —8th 
March, 1878. 

1004. BREECH-LOADING SMALL-aRMs, J. Deeley, Bir- 
raingham.—13th March, 1878. 

1023. Movu.ps, J. Whitehouse, Birmingham.—l4th 
March, 1878. 

1172. Morors, H. G, Frasi, Cloudesley-roid, Islington, 
London.—25th March, 1878, 

Leatuer, J. 8. and B. Stocks, Leeds.—7th March, 


955. Su Lpuur, G. W. von Nawrocki, Leipziger-strasse, 
Berlin.—9th March, 1878. 

1052. Toots, J. and G. H. Wakefield, Birmingham. — 
16th March, 1878, 


Patents on_which the Stamp Duty of 
£100 has been paid. 

748. BRicK-MAKING, &c., J. D. Pinfold, Rugby.—28th 
February, 1874. 

802. ALconoLic Liquips, E. W. Phibbs, Coleman-street, 
London.—4th March, 1874. 

794. Packrnas, FE. J. Pollit, and W. 
Mellor, Sowerby Bridge.—4th March, 1874. 

811. Se.r-actinc Muues, J. Clegg, Oldham.—5th 
March, 1874. 

828. CLEANING FLUEs of Boixers, R. Sutcliffe, 
Castle Mills, Leeds.—6th March, 1874. 

788. Licutino T. Hyatt, 
Hyde Park, London.—4th a 1874. 

1012. HYDROCARBON &c., W. H.  Chesebrough, 
Upper Berkeley-street, London. — 23rd March, 1874. 
Gas, F. Hil Hills, Deptford, Kent.—14th 

‘arch, 


Notices 


hnildi 


of Intention to Proceed with 
Applications. 
Last day for filing opposition, 25th March, 1881. 

4373, Srrerinc Apparatus, J. N. Holliday, Sunder- 
land.—26th October, 1880. 

4385. Fi-Ter-press, C. Dickenson and J. W. Robson, 
Hop Exchange.—27th October, 1880. 

4398. Gas Motor Enaines, J. C. Rhodes, Revoe, Black- 
pool, and W. Goodbrand and T, E. Holland, Man- 
chester.—28th October, 1880. 

4402. Consotipatinc Extract of Matt, C. Morfit, 
Southampton-buildings, London.—28th October, 1880. 

4418. Savino Lire at Sea, W. Balch, Greenwich.—29th 
October, 1880. 

4421. Prime Movers, G. Wilkinson, Manchester.— 
29th October, 1880 

4439. Srrinos of R. Holliday, Crewe.—Partly 
a com. from V, Campiglia.—30th October, 1880. 

4450. DepiLaTinG Skins, V. Paris.—Com. from 
E. Chesnay.—lst 

4458. MetaL WHEELS, &c., R. R. Gubbins, Park-road, 
New Cross.—lst ‘November, 1880. 

4461. Sream, &c., Encines, A. M. Clark, Chancery-lane, 
London.—A communication from A. Johnson. —lst 
November, 1880. 

4465. Hanp Truck, W. Cole, St. Dunstan’s-buildings, 
London.—Com. from 8. Sprague.—2nd November, 1880. 

4466. CLEANING, TEXTILE Fasrics, G. Macaulay- 

street, w.—Com, from 
v. Cauzique. —2nd November, 1880. 
PREPARING, &c., Flows, E. C. H. Krueger, 
Glasgow.—2nd November, 
86. Boots, &e., J. Sharp and 8. Austin, Bradford.— 
= November, 1880. 

4525. ng &c., A. Heaven, Manchester.—- 
4th November, 

4602. PRINTING Vase, J. Kerr and J, Haworth, 
Church.—9th November, 1 

4732. Forcina SAUSAGE Mear, &c., T, Williams, jun., 
Gee-street, Goswell-road, and W. Sangster, Compton- 
buildings, London. —lith November, 1880. 

4798, ROLLING, Wire, R, A. Hill, Sheffield, and H, 
B. Barlow, M: —20) , 1880. 

4883. H. C, Roberts, St. James’ ‘s-square, 
London. —24th November, 1880. 

J. Cc. Sewell, E. Hulton, and 


14t 1880. 

886. Starcn, &c., W. R. Lake, Southampton-buildin 
London,—A communication from T. A. and W. 
Jebb.—28th January, 1881. 

426. Sree, &c., A. J. Boult, High Holborn, London. 
—Com. from J. Conant.—lst February, 1881. 

472. Paper Makino, J. Collins, Milton” Paper Mills, 
Bowling.—4th February, 1881. 

476. Cotuisions, W. L. Wise, Whitehall- 

London.—A communication from Messrs. 
vaabis and Gaye.— 4th February, 1881. 
486. i &c., J. M. Cryer, Bolton.—4th 


February, 1 

585. Gas Conpensers, F. Morris, Brentford, and 8. 
Cutler, Millwall, London. iy February, 1881. 

642, TELEPHONIC Apparatus, J Great Russell- 


street, London.—8th February, 188. 


568. A. Murfet, Febru- 


&c., Jacquarp Carns, B. Toone, Notting- 


wary 
668. Bicycies, H. J. windley, Kensington, London. 


—16th February, 


Last day for filing opposition, 29th March, 1881. 

4419. Gas Enoines, M. Benson, 3. Lon- 
don.—Com. from A. K. Rider. 99th October. 

4471. Printixc Macuings, T. W. Hed 11 Lion- 
square, London,—2nd November, 1 

4474, Toornep WHEELS, J. A. Vickers and E. B, Burr, 
Upper Thames-street, London.— 2nd November, 1880. 

&c.,8. Hallam, Manchester.—3rd 

Vovember, 

4484, Baw i, J. H. Shoebotham, Birmingham. 
—B8rd November, 1880. 

4493. PLantnc Macuines, H. Olrick, Leadenhall- 
street, London.—Com, from J. H. Greenwood.—3rd 
November, 1880. 

4512. a Dyewoops, T. J. Pickles, 8. Smithson, 

andC. H. Pickles, Ravensthorpe. — 4th November, 1880. 

4513. Leatner, O. Wolff, Schloss-strasse, Dresden.— 
Com, from G. L. Lippold. —4th November, 1880. 

4518, CLoset-Pans, H. Seward, Queen 
Victoria-street, London.—4th November, 1880. 

4520. AMMONIACAL J. 8. Stevenson, Dublin.— 


T. Nordenfelt, St. Swithin’s-lane, 
Live 1.—4th November, 1880. 
4531, Sream Hoists, T. Archer, jun., Gateshead.—5th 
November, 
4539. Tarcets, R. Neilson, King’s Cross 
street, London.—6th November, 1880. 
4554. Snips’ Ventitators, J. W. She 
4559. LuBRicaTiING AXLEs, W. 8. Laycock, Sheffield.— 
—9th November, 1880. 
4640. REGULATING, &c,, Fiurps, H. J. Haddan, Strand, 
November, 1880. 
Robins.—17th Novenber, 1880. 
4739, ELECTRIC Batteries, H. E. Newton, Chancery- 
L. A. Desruelles 
4758. Measurinc Piece Goons, G. Firth, Bradford.— 
Robins. —38rd November, 1 
mdon.—30th November, 1 
Newark, New 
6013. Printine, &c., A. J. T. Wild, Nunhead.—2nd 
—Com. from 8. W. Underhill.—9th “Decem 


4th November, 1880, 
London.—Com, from H. Palmcrantz.—4th November, 
1880. 
4527. Fusinc Iron Ores, R. Lancaster and E. 8. 
4530. STEERING Suips, &c., A. Porecky, Leconfield- 
road, London,—5th Novenber, 1880. 
November, 1880. 
4584. CHAMFERING LEATHER BELrino, J. M. Fecken, 
th 
London. 
—5th November, 1880. 
4545. Pipe Covpiines, &c., W. Stainton, Liverpool- 
4548. SEPARATING IRON, &c., D. M »G k 
—6th November, 1880. 
erd, Tufnell 
Park-terrace, and G, Lines, Cloudesly -road, Isling- 
ton, London.—6th November, 1 
6th November, 1880. 
4583. Vacuum BRAKE AppaRATUs, J. Gresham, Salford. 
4600. Cur Pitz FABRICS, R. Atherton, Bradford.—9th 
November, 1880. 
London.—-Com, from F, de Paula Isaura y Fargas, P. 
Garcia y Corvera and J. Barrufet y Veciana.—llth 
4673 PREPARING, J. M. Hetherington, 
—13th 
4728. Lamps, 8, Sutton. from W. B. 
4729. Lamps, 8. Pitt, Sutton.—Com. from W. B. 
Robins.—17th November, 1880. 
lane, London.—Com. from A, W. 
17th ” November, 1880. 
18th November, 1880. 
4860. Lamps, 8. Pitt, — —Com. from W. B. 
4991. Macuine Gu Nordontelt, St. Swithin's-lane, 
4993. MAcHINEs, G. 
Jersey, U.8S.—lst 
December, 1880. 
5148. Furnaces, &c., A. % Clark, Chancery-lane, 
ber, 
5177. Lass 8S. Pitt, Sutton.—Com. from W. B. 
Robins.—10th Decem 


5824. Frre-arms, T. Nordenfelt, St. Swithin’s-lane, 
London.—18th December, 1880. 
86. Rack for MECHANICAL Purposes, W. Powett, Bir- 
mingham.—7th January, 1881. 
136. Stans for Pavixc, W. Page, Avenue, 
Brixton-rise, London.—12th January, 1881. 
142. Szaweeps, E. C. C. Stanford, Glasgow.—1l2th 
January, 1881. 
193. Printinc, &c., Faprics, W. Mather, Salford.— 
Com. ng Messrs. Shaeffer, Lalance, and Co.—14th 
January, 1 
226. “4 for , a H. Bland, Luton.—18th Janu- 
ary, 
254. Setr-Feepina, &c., Furnaces, L. W. Sutcliffe, 
Birmingham.—20th January, 1881. 
318. Toastinc Fork, Brookes, Hawarden.—24th 
January, 1881. 
338. Trimmina, &c., WHeat, W. P. Thom High 
Holborn, London.—Com. from W. Lauhoff.—26th 
. R. Lake, Southamp- 


January, 1881. 

373. Suips’ SLEEPING Bertus, W. 
ton-buildings, London.—Com. from the Brunswick 
Berth (Incorporated).—27th January, 1881. 

895. Press, &c., J. 8. ark-villas, Loughton. 
—29th January, ‘1881. 

402. —- Suears, P. Ashbury, Sheffield.—29th Janu- 
ary, 

440. Suppiyina, &c., WaTER, T. Jackson, Edinburgh. 
—2nd February, 1881. 

504. PrepaRinc Maize, J. Portland-street, 
West Dublin.—5th February, 188 

512. Bicycres, &c., J. White, and G. Davies, 

Manchester.—7th February, 1881. 

543. Pianorortss, H. H. Lake, Southam’ 
ton-buildings, London.—Com. from A. K. He 

—8th February, 1881. 

581. SMokE-consuminc Grates, F. Edwards, jun., 

Marlborough-street, London.—10th February, 

590. MecHanicaL Praiters, W. Mather, Manchester.— 
10th February, 1881. 

614. Preparation of Fruit, &c., A. J. M. Bolanachi, 

Daphne Cottage, West Dulwich.—12th Februar ‘wv, 1881. 
an. ENTERING Faprics, J. Ashworth, Rochdale.— 
14th February, 1881. 

620. Fititne, &c., Casks, A. and J. D. Scott, Greenock. 
—l4th February, 1881. 

639. PREPARING CaRBON, &c., W. R. Lake, Southamp- 
ton-buildings, London.—Com. from H. 8. Maxim. 
—l5th February, 1881. 

667. SicnaL Apparatus, J. Saxby and J. 8. Farmer, 
Canterbury-road, Kilburn.—16th February, 1881. 

677. Sewinc Macurnegs, A. Anderson and G. Browning, 

Glasgow.—l6th February, 1881. 

696. Brakes, C. W. Siemens, Queen Anne's-gate, West- 
minster, and A.C. Boothby, Kirkcaldy.—l7th Febru- 
ary, 188i. 

697. Stipe Vatves, P. Brotherhood, Compton-street, 
London.—1l7th February, 1881. 

709. Lavine Concrete, &c., Pipes, J. W. Butler and 

Dale, Bridge-street, London.—Partly acom. from 
Cc. Berthelet.—18th February, 1881. 

721. Steam Enoine Cyiinpers, E. R. Allfrey, 
Deptford.—19th February, 1881. 

842. Hyprocarson Furnaces, H. J. Haddan, Strand, 
London.—Com. from B, Sloper and W. M. Jackson. 
—28th February, 1881. 

858. TREATING DREDGED MATERIAL, F. A. Bishop, San 

cisco,.—1st March, 1881. 
addan, Strand, 


909. MusicaL INSTRUMENTS, H. J. Hi 
London.—Com. from W. F. Abbot.—8rd March, 1881. 
Patents Sealed. 
(List oy Letters fame which passed the Great Seal on 
e 4th March, 1881.) 


po L. Hutchings, Sandymoun 


3621. ‘ABLES, R. Southampton- 
buildings, London.—6th September, 1880. 

3627. Bricks, &c., C. H. Murray, Loman-street, South- 
wark,—7th September, 1880. 

3688, Arranaros, W. R. South- 
ampton- ndon.—7th September, 18 

3641. Sats of Ammonia, L, A. Groth, Finsbury- pave- 
ment, London.—8th September, 1 

. OxmEnts, J; C. Bloomfield, ‘Castle Caldwell, Ire- 
land.—8¢h September, 1880. 


2. Hat, 


3648. Lame, F. MacDonald Robertson, 
Curtain-road, and J, Z oyce, Lower Edmonton, Lon- 
don.—8th September, 1 

8659. Steer WirE Carns, G. and’E. Ashworth, Man- 
chester.—9th September, 1880. 

8666. Mera. Fencing, D. Ross, Hilton Farm, Inver- 
ness.—9th September, 1880. 

3670. REGENERATING FLurps, &c., A. M Clark, Chan- 
cery-lane, London.—9th September, 1880. 

3676. Pressinc Apparatus, W. Marsh, Whitechapel, 
and J. Morris, 10th September, 1880. - 

3680. Sucar Canpy, T. Morgan, Cockspur-street, Lon- 
don. —10th September, 


Valle, 
September, 1 


8755. Spiints, &c., H. Hides, Mortimer-street, Caven- 
dish-square, London. —16th Septeinber, 1880. 


$757. Burrers, I. A. Timmis, Parliament-street, Lon- 


don.— 16th 1880. 
8762. InpicaTING, , FARES, G. W. 
ton Green- mdon.—i tember, 1 


3784. PRINTING APPARATUS, G. J. te, 
18th September, 1880. 

3788. &c., Arr, A. M, Clark, Chancery-lane, 
London.—18th September, 1880. 

$793. Stain TREADS, F. W. Hembry, Newgate-street, 
London.—18th September, 1 

3797. StircHED MacHINE eon M. Gandy, Liverpool. 
—18th September, 1880. 

3805. Sartor's Hat, J. Christie, Haugesund.—20th 
September, 1880. 

= nee Caps, 8. Pitt, Sutton.—23rd Septem- 


3867. OLEINE, &c., B. Hofmann, Millstream-road, Ber- 


—24th S 
3923. InDIA- -RUBBER, F. G. Henwood, London.— 
28th September, 1880. 
4013. LAVATORIES, E. W. de Rusett, Anerley, and F. P. 
J.T. and E, J. "Preston, Deptford. 


880. 

H. J. Haddan, Strand, Lon- 
don.—5th October, 1 

4044. STEAM ENGINES, G. F. Corliss, Rue Scribe, Paris 
—5th October, 1880. 

4193. Fire Escapes, H. J. Haddan, Strand, London.— 

4364. PAPER, ie, 
lane, London.—26th October, 1880, 

4426. Sprinos, I. A. Parliament- 
street, London.—29th "October, 1 

4592. Looms for WEAVING, F. 0. ikon; Hartford, 
U.S8.—9th November, 1880. 

4771. &c., Stock, W. P. Alexander, 
Dra London.—19th Novenber, 1880. 

4852. VaLves, &c., W. Bury, New London- -street, Mark- 
lane, London. — 28rd November, 1880. 

5421. eo for Gums, C. Estcourt, Manchester, 
oma Eastwood, Heaton Chapel.—24th December, 
J 


5475. &c., of Harp Rupser, W. P. 
ae High Holborn, London.—29th December, 


36. Wire Nats, &c., H. H. Lake, Southampton- build- 
London.—4th January, 1881. 
7 UMPING Wacons, W. R. Lake, Southampton- 
buildings, London. — 6th January, 1881. 
119. TenTeRING Macuines, H. H. Lake, South- 
ampton-buildings, London.—10th January, 1881. 


(List of Letters — which passed the Great Seal on the 
th March, 1881.) 
H. Kinsey, Swansea.—30th 
ugust, 1880. 
3520. STEAM ENGINES, H. A. Bonneville, Rue de la 
Chaussée d’Antin, Paris.—30th August, 1880. 
3679. ENvELoPpes, N. Contopoulos, Dunstan’s Hern, 
Peckham.—10th September, 1880. 
3692. Damask Looms, W. R. Lake, Renaentens- 
ings, London.—1l0th September, 1: 
3697. EconomisErs, J. Manchester. — 
11th September, 1880. 
3703. Screw THREaps, G. W. von Leipziger- 
strasse, Berlin.—11th September, 1880. 
3704. PRopELLERS, C. Jones, Liverpool.—llth 
September, 1880. 
3705. PURIFICATION of Arr, &c., J.C. W. Stanley, Barns- 
dale-road, London.—11h September, 1880, 
3708. Cask TiTers, J., H. J. Brookes and F. Mason, 
Smethwick.—11th September, 1880. 
8709. Borties, &c., J. Neal, Aston.—Illth September, 


1880. 

8712. Currmne CircuLaR HOougs, E. H. Bennett, Leaden- 
hall-street, London.—11th September, 1880. 

8713. Ratstnc SUNKEN Surps, C. Haslett, Southam: 
row, and J. G. Thompson, Little Guildford-s 
London. —lith September, 1880. 

3715. TricycLes, 8. Chatwood, Cannon-street, Lon- 
don.—1l1th September, 

8727. Tin, &c., Boxes, G. F. Griffin, Mandeville-place, 
London. September, 1880. Septeriber; 1880. 

3730. Gas, A. Pope, Slough.— 

8784. SIGNALLING Batt, A. M. Ritchie, Dundee.—14th 
September, 1880. 

$735. Locks, &c., W. H. 8. Aubin, Willenhall.—14th 
September, 1880. 

3736. ROLLING MILLs, G. W. von ee Leipziger- 
strasse, Berlin.—l4th September, 1-80. 

8756. Raitways, J. le Clair and J. de Rees, Newport. 
—16th September, 1880. 

3789. Soprum CuLoripE, &c., R.J. T., A. F., and H. L. 
Hawksley, Oldham.—18th September, , 1880. 

3810. RecorDING APPARATUS, J, J. Seubich, Dresden. 
—20th September, 1880. 

3893. FrrepLaces, &c., J. Russell, Neath.—25th Sep- 
tember, 1880. 

3904. JEWEL, &c., Cases, T. Heath, Glamorgan.—27th 
September, 1880. 

$953. B. Hunt, Serle-street, 
London.—29th September, 1880. 

3962. CoNTROLLING WATER, T. H. P, Dennis, Chelms- 
ford,—80th September, 1880. 

$991. KitcHEN Rances, A. MacPhail, Cannorti-street, 
London.—2nd October, 1880. 

4037. VELocIPEDEs, L. Aviss, Gosford-street, Coventry. 
—5th October, 1880. 

4062. TREATING J. Richard- 
son, Lincoln.—6th October, 1 its 

5169. WasHina, &c., CHINA Cray, J. Lovering, 
St. Austell, Gorn wall.—10th December, I8s0. 

5851. SuRFACE Con! I. R. Bl 
cery-lane, London.—21s¢" ‘December, 1880. 

5887. MICRO-TRANSMITTERS, W. Johnson, Sheffield.— 
22nd December, 1880. 

TEAM Enaines, H. Davey, Leeds.—30th December, 

5493. FLANGING Boiter, &c., PLates, R. H. Tweddell, 

lahay-s' , Westminster, J. Platt and J. 

Gloucester, and ha, Boyd, Jesmond -road, Neweastle- 
upon-Tyne.—30th December, 1880. 


List of phe one published during the 
ending March 5th, 1881. 

2479, 6d.; 6d.; 2666, 6d.; 

2914, 6d.; 2929, 6d.; 298 6d; 5039, 6d.; 2045, 6d.; 

2968, zs, 2987, Sd.; 2992, 6d.; 


, 6d.; 3183, 
3194, 
1, 6d.; 3202, 6d.; 


8195, 2d.; 8199, 4d.; 8200, 2d.; 230 


C. Shaw, Oldham.—13th September, 1880. 
8739. Steam Borters, W. R. Lake, Southampton- 
buildings, London.—14th September, 1880. 
8748. ANNEALING Boxes, C. H. Onions, Queen-street 
| 
| 
| 
7 3017, Gd.; 8025, 6d.; 3028, 6d.; 3029, 6d.; 3038, .6d.; 
8040, 6d.; 3042, 6d.; 3051, 6d.; 3052, 6d.; 3074, 2d.; 
3084, 6d.; 3086, 6d.;° 3087, 6d.; 3093, 6d.; S1I1T, 6d.; 
$119, 6d.; 3121, 6d.; 3123, 24:5; 3126, 2d.; 38127, “2d.; 
$130, 2d.; 8131, 2d.; 3132, 6d.; 8194, 2d.; 
$144, 6d.; 3146, 6d.; $150, 2d.; $151, 2d.>. 8153, 4d.; 
3155, 2d.; 3156, 4d.; 3157, 2d.; 3158,, 2d.;. 3149, '4d.; 
3160, 6d.; 2d.; 3170, 2d.; 


THE ENGINEER. 


Marcu 11, 1881. 


3208, 4d.; 3205, 4d.; 3208, 2d.; 3213, 4d.; 3217, 6d.; 
3218, 3219, 3221, 2d.; 3222, 3223, Qd.; 
3227, 2d.; 3230, 10d.; 3279, 6d.; 3822, 6d.; 4910, 2d.; 


5010, 4d.; 5011, 6d.; 5039, 4d.; 5091, 6d.; 5152, 6d. 


*.* Specifications will be forwarded by 
the Patent-office on receipt of the amount 


t from 
price and 
postage Sums exceeding Is. must be remitted by 

t-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2479. Cuarrs, Seats, &c., J. Reilly.—Dated 18th June, 
3890. 8d. 


This consists partly in making the backs of wooden 
chairs, seats, &c., separate from the front, and sub- 
stituting in chairs the lower back rails of the backs 
for hind rails in the front ; and also in fastening the 
backs and fronts by screws or bolts, thus enabling the 
second or loose seats to be entirely dispensed with, 
and the frents and backs of chairs, seats, &c., to be 
upholstered separately or together. 

2490. anp Curvinc Rattway Bars, 
L. Richards,.—Dated 19th June, 1880.—( Patent dated 
Sth July, 1880.) 6d. 

This invention consists in the combination of 

ved rolls with adjustable guides to deflect and 


irect the bars as desired. The drawing shows a front 
ee 
B 
D e 
B 


] 
elevation of the machine. The grooved rolls BB are 
mounted so as to admit of their being opened or 
closed as required in order to have sufficient pressure 
to produce the necessary grip to draw the bars or rails 
through. The rolls are also adjustable endwise; and 
in other directions by means of set screws, or by 
other convenient means. CC are rests bolted to the 
frame of the machine which carry the adjustable 

guides D D. 

2553. Propeitinc Stream Vessets, H. P. Boyd, 
T. T. Pearson, and W. Hooley.—Dated 23rd June, 
1880. 

This consists of a system of blades or floats, which 
are so driven through the water by the ordinary steam 
power of the vessel as to propel it with great ease and 

through the water. e drawing shows a plan 

the arrangemen®, which consists of two three-throw 
crank shafts A A, in which the cranks BB make 
equal angles of sixty degrees around the axis, though 


more or fewer cranks at suitable angles may be used 
if desired. These crank shafts are stroi con- 
structed, and are carried in cc. y are 
attached tegether by connecting rods DD at each 
crank fitted with the usual brasses, cotters, and straps 
EE to allow of adjustment in case of wear. Upon 
each of these connecting DD is securely fixed 
or to len, ot one or more 
les or es * made tly tapering away in 
thickness towards the edges. 
2666. Distitiation or Coat Tar, &c., G. W. Davey. 
—Dated 29th June, 1880. 6d. 

This invention has for its object to employ hot air 
in the distillation of coal tar. The still being heated 
by fire, the hot air is at once into it bya cock A 
traversing a pipe B into the branches CC, which 


branches are perforated, and so subdivided as to strike 
upon the crown and ultimately reach the outlet D, 
we the gutter, whilst the increased pressure 
¢ increased heat and expansion of the air 
causes intense agitation of the coal tar in the still, and 
thus expels the vapours with greatly increased 
rapidity. 
2838. Currixc Keyways or Grooves In PULLEYs oR 
Wueets, W. 2. Lake.—Dated 9th July, 1880.—(A 
communication from P. P. Hure 


-) 6d. 
This invention comprises the folowing features :— 


A vertical plate cast with the frame of the machine to 


Ned 


receive the objects to be g’ d or }. me- 

chanism for giving a to-and-fro movement (with an 

accelerated return motion) controlled by a cylinder, 
te which the tool holder is attached, and provision for 
instantaneously changing the direction of travel or 
stopping the tool, consisting of two recks placed per- 
ndicularly with regard to each other, and operated 

y two united toothed wheels. M is a support bolted 
to the hi hani is oe on this 
support, and also a solid cylinder N which has 
imparted to it a to-and-fro motion in guides bolted to 
the support M. The tool-holder is secured to the end 

of the cylinder N. 

2910. Umpsretias, W. L. Wise.—Dated 14th July, 
1880.—(4 communication from La Société Meurgey 
and Cie.) 6d. 

To allow the ready detachment of the cover from the 
stick, the latter is formed with a transverse hole 
through it fitted with a lining tube, and the notched 
ring to which the ribs are attached is provided with a 
tube which fits over the stick, and has two holes 
corresponding to the hole in the stick. A pinis 
through the hole and secures the cover in position. The 
runner is fitted with spring catches, which when the 
umbrella is open e with a projection on the tube. 
To prevent the runner rising too far it is arranged to 
bear against the lower end of the tube. 

2914. Cuemicats ror Puriryine ViTiatep Air, R. 
Neale.—Dated 15th July, 1880. 6d. 

very large portion of any exist. volume 0! 
vitiated air gps over or to be saturated with the 
chemical agent employed, thereby more or less 
destroying or ——— > e impurities with which the 
air is loaded. The wing shows a longitu 
section of one form of apparatus for purifying the air 
special purif; carriage a any train, 
open at sae where it is furnished with wings Al. 


A 


Each end is also formed on its upper with a large 
wing, shoot, or baffle plate B'. In the sides and 
bottom of the carriage A are left any number of open- 
ings B, opposite and dividing with longitudinal or 
projecting wings A?, arranged in pairs so as to face 
each way, according to the direction in which the 
train is running. CC are trays containing the 
chemical substance employed. 
2020. Garments, H. J. Haddan.—Dated sth July, 
1880.—(A communication from A. N. Horner.) td. 
The garment is formed with short sleeves, to which 
a detachable lower sleeve with a cuff or flounce can be 
attached by means of a row of buttons engaging with 
one or two rows of button holes, so that the detach- 
able sleeve can be held up and adjusted in length. 
2922. Giazep Roors, &c., W. EB. Rendle.—Dated 15th 
July, 1880. 6d. 
The roof is formed with the requisite number of 
tal purlins or su} A at a distance from 
one another somewhat than the length of the 


sheets of glass which are to be used ; B are the sheets 
of glass. The upper ends of the sheets of glass lie 
upon the top of the purlins, and are held down on to 
them by bars C formed of bent sheet metal. 


2931. Facitrratine THE REMOVAL OF WINDOW-SASHES, 
J. Hayes, jun.—Dated 16th July, 1880. 6d. 

A double-sheave 7 is inserted in the pulley 
style, toclear the sliding pocket. A half of the pulley 
style is cut from inside lining and parting bead 
on the right or left-hand side of the frame to the 

ight of the sash which forms a sliding pocket on 
either side of the frame, which is opened or closed by 
means of an excentric or crank motion, to be turned 
on the inside lin by a key or suitable knob, by 
which, when turned to the right, it shuts the pocket, 
and when turned to the left, opens the pocket, thus 
allowing either sash to be taken out into the room. 
Generator, L. Mills.—Dated 16th July, 

6d. 

This consists of an outer shell of convenient form 
is fitted with an inner fire or combustion chamber 
of such dimensions as to leave a water space all around 
it, and a steam and water space above it. The lower 
part of such water space below the level of the fire- 
grate is enlarged by turning inwards the bottom end 
of the material of the inner chamber, or by the addi- 
tion of angles and suitably-formed plates, and by 


fi sides and a bottom at the outer shell, 

C is the upper steam and water chamber; A are 

uptake tubes; B B are rows of tubes connecting the 

upper chamber with the lower water chamber D. The 
upper and lower end plates of the upper chamber may 
be stayed by ordinary bow stays, by the tubes forming 

the uptakes, or in conjunction with them or not, a 

central tube E may be fitted, which may or may not 

be used as an uptake tube. 

2045. Exuavustine Hor Arr, Dust, on OTHER REFUSE 
FRoM Mitustones, &., W. Mooney.—Dated 17th 
July, 1880. 6d. 

A suitable box is divided into two compartments by 


a partition placed vertically in the centre of same. 
Within each of these compartments, both of which 
communicate with the millstone case, is suspended a 
flour dust separator, consisting of a light framework 
or cage covered with flannel or other suitable material. 
Through the meshes or pores of this cage or separator 
the air coming from the mill is drawn by an exhaust 
fan, the dust being retained on the outside of the 
flannel covering. Fig. 1 represents a front elevation 
of the mechanism for operating the valves and 
oscillating levers, showing a portion of the closed box. 
Fig. 2 is aside view of the apparatus complete. A 
represents the box, B is a driving shaft on which are 
mounted the cam discs K K! and the worm Bl gearing 


with the spur wheel C. This spur wheel is keyed to 

the spindle A!, and on this spindle is mounted a cam 

D. Two slide levers are provided with pivots which 

are acted on by the cam D. To each of these levers is 
fixed a rack, which works into a pinion mounted 

on a spindle, to the ends of which are secured the 

throttle valves in the inlet and outlet air shoots. L L! 

are the shaking levers which oscillate on the standard 

H, the latter being pivotted and free to rotate hori- 

zontally, so as to admit of the free ends of the shaking 

levers being brought into contact with the cam discs 

K and K}, 

2962. CLEARING OR CLEANING-SCREENS OR SIEVES OF 
Fiour Mitts, &c., W. R. Lake.—Dated lith July, 
1880.—{A communication from J. W. Collins.) 6d. 

Aisa suitable frame; Bis a reel, and C isa shaft 
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A L238 B 


carrying flexible beaters D arranged in proximity to 
and el with the surface of the reel, so that when 
the shaft C is rotated, the beaters D will strike ‘the 
cloth of the reel B. 


2968. Connective Warp To THE Warp BEAMs IN 
Tooms, G. D. Sykes.—Dated 19th July, 1880. 4d. 
This consists in attaching hooks or rings to the 
canvas, or fabric, and in placing the rod in the hooks 
or rings, which is readily and easily done. The hooks 
or rings may be made of brass other suitable material. 


and attached to the canvas or rings by being screwed 
or rivetted, or by laces or other means. The drawing 
shows an end view of such parts as are necessary to 
show improvements. A is the warp beam, to which 
is attached the canvas B in the ordinary manner ; C is 
the hook employed for connecting the warp D to the 
canvas B by means of the rods A! and B!. 

2976. Manvuractureor Hotiow ARTICLES, F. Walton. 

—Dated 19th July, 1880. 6d. 

This consists in the manufacture of hollow articles 
ws a ition or — oil 
and other ingredients upon forms per, ti ect 
metal, or other material by rd 1 in dies or 
moulds, 

2986. Frame Bospins FoR THROSTLE SPINNING, 
H. Southwell.—Dated 20th July, 1880. 5 

This consists in fixing to the bottom of the wood 
bobbin A a metallic boss B, which is so constructed 
externally that, having the upper portion vandyked 
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overa smaller part of the bobbin, the its of the 

same may be com: so as to firmly secure the 

boss to the bobbin. C is the cup or socket of the 
spindle D in which the bobbin rests, 

2987. Lastinc MacHINEs ror Boots anp SHogs, W. 
Morgan-Brown.—Dated 20th July, 1880.—(A commu- 
nication from G. McKay.) 8d. 

This of of in dent 
hangin; cers ip the wu at edges, com- 
bined with fore ond rear part peel ad to act upon 
the inner sole while the upper is being drawn or fitted 
toe-lasti: evices crow 
over tas tener sole upon the last. 

2902. Oxsrarsinc Inrusions From Tra, Corres, &c., 
W. J. Clapp.—Dated 20th July, 1880. 6d. 

The drawing shows a vessel for making a decoction 
tea or coffee, and consists of an outer vessel A 

lied with water by removing the cover at top and 

ner vessel B sup; a certain distance from 
the bottom of A by cover. It is made of wire 


of 
su 
an 


gauze or other material that will allow of the free 
circulation of the water through it, so as to act upon 
the tea or coffee placed therein, A stirrer is mounted 


within B, and is rotated by a stem qoaring out through 

the cover where it is fitted with a dle C. 

2007. Navicasie Vesset, C. Bagot.—Dated 21st 
July, 1880. 6d. 

In order to obtain a vessel that can be driven at a 
great speed and y ing great steadi and good 
steering qualities, the Inger or cargo carryin, 
platform x is cupported on | three or more apherical 


Ys. 


propelling buoys B to axles or shafts in which a steam 
or other engine is coupled, so that when these buoys 
rotate the vessel is made to move, as it were, on rollers 
on the water. 

. CrrcUuLAR Macuines, J. Haddan. 
—Dated at July, 1880.—(A communication from J. 
Blacklock.) 6d. 

This consists First, in the application to vertical 
cylindrical knitting machines of a ribbing attachment 
consisting of a stationary cone-sha ribbing dial or 
cylinder J, ag centrally above the vertical 
knitting cylinder B, in combination with an overlying 


cam cylinder K, from which the ribbing n les are 
i d with a recip ting downward and outward 
movement; % dly, of a bined cam cylinder and 
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cog C, to which the yarn-feeder D is directly attached, 
so that the feed is always in position to work instantly 
backwards or forwards; and Thirdly, in the formation 
of the vertical knitting cylinder cam—the end portions 
of which are formed by the edge of pivotted wings— 
connected to an adjusting thumb screw, so that the 
degree of inflection of the cam can be varied with the 
object of lengthening or shortening the stitch. 

3007. Measurtnc, Cneckinc, CONTROLLING, AND 
REGISTERING THE MOVEMENTS, SPERDS, AND QUAN- 
TiT1es OF Liquips, J. J. and W. A. Tylor.—Dated 
July, 1880. 8d. 

The drawing shows the improvements in piston 
meters, and consists of two pistons B ee 
independently in the casing A, and each ———— oO 
two plungers connected by a neck of smaller diameter, 
and working water-tight in suitable chambers E is the 
valve box into which the evel 0 F opens, and G is 


the outlet. A valve is over and is operated 
by each of the pistons B, the one over each piston 
007 
F c 
B 
Wy 


relating to the other ee. I and J are inlet ports 

governed by one valve, and K the corresponding 

exhaust port. Levers P act upon and move the valves 

H as their lower ends are pushed in either direction 

by the pistons, one lever also actuating a 

provements in rotary meters, and partly to improve- 
ments in apparatus for tering and recording the 
movements, &c., of liquids or fluids passing through 
meters. 

3015. Macuivery ror Spiyninc, H. J. Haddan.— 
Dated 22nd July, 1880,—(A communication from J. 
Birkenhead. 

This relates to spinning frame bobbins and their 
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: spindles, and consists in the combination of a com: 
Po bined step and elastic bolster with a yielding sleeve 
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passing it and supported in and with a sustain- 
receiver in the combination of the 
a and boltster with one or more helical slots 
arranged therein above the step, with a capillary or 
absorbent sleeve encom ing such step and bolster, 
and adapted to support it in and with a sustaining 
socket, and to communicate with an oil reservoir, so 
as to raise oil up and around the external surface of 
the step and bolster, and feed it into the helical 
ves. There are thirty claims, all relating to dif- 
arrangements for supporting and lubricating 
the bearings of bobbins and their spindles, 
3017. Printina COLOURS ON Fiprovs MATERIALS 
WHILST IN THE SLIVER, A. Benn.—Dated 22nd July, 


880. 6d. 
aint to print in one machine, and with two or more 
colours, the sliver of fibrous materials used in the 
manufacture of worsted stuffs, the fibre A is passed 
through an ordinary gill box and _— rollers B, 
and delivered to the combined printing apparatus ina 


n flat sliver which a over a tray C to the first 
S of printing rollers F, where it receives one colour, 
and then over guide rollers K to the second set of 
printing rollers G, where it receives the second colour, 
and so on through the different colours, and is finally 
conducted to the meseoey traversing carriage by an 
endless revolving carrier 


3025. Improvep Metuop or Execrric Licutine, 
INSURING THE INDEPENDENCE OF THE BURNERS, 
P. Jensen.—Dated 21st January, 1881.—(A com- 
munication from M. Avenarivs.) 64d, 

To obtain independent action the inventor uses 
shunt circuits, each containing an electrolytic appara- 
tus. In Fig. 1 C (1, 2, and 3) are electrical burners 
in the same circuit, and fed by an alternate current 
dynamo-electric machine. Each of the conducting 
wires of the burners is connected to the corresponding 
electrode of the voltameter V (1, 2, and 3), which must 
be such as to permit of variation in the polarisation 
of the two electrodes of the apparatus as well as its 
resistance, according to the polarisation of the carbons 
of the corresponding burners, and to the intensity of 
light required. Fig. 2 is an electrolytic apparatus 
consisting of a cylindrical glass vessel H, with metal 


bottom A and wooden lid B, the latter conzing a 
metal plate D on wooden supports, and with bind ng 
screw ¢. D and B have two holes through whic 
passes metal rod E, carrying at its end—inside H—a 
metal dise F, which has a glass stick E!, on which are 
fixed metal dises F (1, 2, and 3). These latter must fit 
the inside of H well, to vent transmission of the 
current by the liquid between the sides of H and the 
dises. The thickness of the discs should be increased 
according to their distance apart, and it is well to coat 
them with platinum, The position of E, on which a 
scale is marked, and the distance of the lowest disc 
are fixed by a screw G. The bottom A! is provided 
with a second binding screw B!, and the vessel is filled 
with slightly acidulated water. Polarisation is deter- 
mined by the number of discs, and resistance of the 
apparatus by their distance apart, particularly by the 
distance of the lowest dise from the vessel's bottom, 
3028. Dry Gas Meters, J. Foxall.—Dated 28rd July, 

1880. 6d. 

The object of this invention is to obtain el ce of 
design, accuracy in registering, a steady cm bright 
light, and to occupy less space than ordinary meters. 
A are diaphragms so arran as to open to the full 
width of the casing in a horizontal direction alon 

eguides. D are rods fixed to vertical spindles E an 
fitting on the ends of rods F fixed on the diaphragms. 
To the upper ends of the spindles are fixed levers G 


connected by links H to a crank on the spindle K of 
the valve cover in such a manner that the motion of 
the diaphragms, as the gas passes through the meter, 
causes the valve cover to rotate, and open or close the 
ways through the valve. On the spindle K is an end- 
gearing with a worm-wheel connected with 
the registering mechanism. The regulator V consists 
of an expanding chamber, which, under the pressure 
of gas, more or less throttles the escape W. 

8029. Rotter Mitts, J. A. A. Buchholz.—Dated 23rd 


July, 1880. 6d. 

This relates to mechanism to render roller mills, in 
which the feed from one pair of rollers has to be con- 
ducted through the delivery of the crushed meal from 
another pair of rollers, more practicable, by providi: 
an arrangement for the delivery of the cru 
meal from one pair in such manner as not to interfere 


with the feed to another pair, while at the same time 
it enables the miller to test the action of his grinding 
or crushing rollers at their opposite ends, and thereby 
determine if the rollers are set parallel. As applied to 
a three-roller mill, the mill is fed with two streams of 
corn, one passing in one direction between the upper 
and middle roller, and the other in the a direc- 
tion between the middle and lower rollers. 

delivery side of each roller of the upper pair are fitted 
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wer and lower scrapers to clear them of meal, and 
discharge it into a trough A, in which is a spindle 


fitted with right and left-handed screw threads to’ 


deliver the meal to the o 
where it falls into shutes 
a common receiver, 

3030. Treatment or Farry Matrer ror THE RECO- 

VERY OF UsEFUL Propucts, &c., C. A. Burghardt. 

—Dated Wrd July, 1880.—(Not proceeded with.) 2d. 

is relates particularly to the recovery of alizarine 
contained in the stearine or fatty matters result: 
from processes whereby such matters are recove' 
from waste washings or liquor from dye or print 
works, or from other waste liquors. These matters 
are subjected to distillation at a tem ture of about 
860 to 400 dey. Fah., and the stearine or fat is con- 
densed, the residue being treated with methylated 
spirits or other solvent of ciusasine, in order to lve 
or extract the alizarine. 


3033. Apparatus AND Razor Guarps, J. H. 
Johnson. —Dated 23rd July, 1880.—{A communica- 
tion from P, L. Fontaine.) 6d. 

The blade is carried by a holder formed of a flat 
piece of metal having two small bent to 
embrace the extremities of the blade and it in 
ea. A screw working in a nut carried by the 

older bears against the back of the blade and enables 
it to be adjusted. A portion of the holder is bent to 
form a handle, and it is formed with slightly curved 
teeth, which bear against the skin so as to prevent the 
blade cutting. 


3034. Comprnep FLoatinc Dock J. Russell. 
Dated 23rd vay. 1880.—(Not proceeded with.) 2d. 

A flat-bott d hollow is fitted with hollow 
side and fore floating chambers the whole length, for 
floating the dock or lift when submerged to any 
required depth in order to take ships on. 

3038. Makino Ice, &c., W. A. Gorman.—Dated 24th 
July, 1880. 6d. 

This consists in subjecting the ether or refrigerant, 
on its way from the condenser to the refrigerator, to 
the cooling influence of the brine or uncongealable 
liquid that is passing from the freezing tank or ice 
trough to the refrigerator. The drawing is a plan 
showing the arrangement of two freezing tanks or ice 
troughs A Al in conjunction with a tank, trough, or 


ite ends of the trough, 
ed by casings C leading 


vessel B containing a vessel C constructed of copper or 
of other material that is a good conductor of heat. 
A 
IN 
B 


tat 


The two tanks or troughs A Al may be provided with 
moulds or cells or with other ments, so 
that water or — may be frozen or refrigerated 
by the heat-abs ing action of brine, which enters 
at A? and A¥ respectively from any suitable refri- 
gerator. The brine having been utilised in the tanks 
or troughs A Al, leaves them by A‘ A® respectively, 
and passes into the trough or vessel B containing the 
vessel C. This vessel C receives the ether or other 
volatile refrigerant from the condensers—which may 
be of any suitable construction—by the pipe D, and in 
passing through the vessel C the condensed or ial, 
condensed ether or other refrigerant—which thence 
— to the refrigerator by pipe E—is further con- 
lensed or reduced in temperature by the heat-absorb- 
ing action of the brine in the trough or vessel B 
surrounding the vessel C, as such brine flows through 
the said trough or vessel B on its way from 
the tanks or troughs A A! to the refrigerator, to which 
the brine is conveyed by the pipe F. 
3039. Hoistinc Apparatus, EF. W. West.—Dated 24th 
July, 1880.—(Not proceeded with.) 2d. 

The motion of the main driver is always in one direc- 
tion, and the hoist is a double-friction hoist driven 
from this driver, its parts being so arranged that the 
barrel can be made to wind or unwind the lifting 
ropes or chains as required. 

3040. Oprarntnc Fresu Water From Water, 
BE. W. West.—Dated 24th July, 1880. 

This consists, First, in a nevel form and arrange- 

ment of tubes or chambers which form the d 


the ice, the surplus water bei 


overflow pipe, properly ti 
tho cage to huld the 


carried off by an 


vent the entry 
which cage is 


x 


formed of the galvanised iron slats \1 rivetted to the 

bands B and angle — C. The tray D is suspended 

by rods D1, E is the overflow pipe. 

3043. Piatina Iron, STEEL, &c., wiTH NICKEL 
COBALT, AND THEIR ALLoys, F. C. Glaser.—Dated 
24th July, 1880.—(A cominunication from T. Fleit- 
mann.) 2d, 

This relates to improvements on patent No. 5127, 
A.D. 1878, and consists in the application of that pro- 
cess to nickel containing iron or zinc, the quantity of 
iron in the alloy amount up to 50 per cent. The 
principal condition for mode of pues is the 
complete exclusion of air, which may effec 
wrapping the metals with thin metal sheets, whic’ 
are subsequently d by chemical 
3045. VariaBLeE Expansion Vatve, &c., 

24th July, 1880.—{Not 
with. 

AD slide valve is actuated by a to-and-fro motion, 
the two conduits which distribute the steam commu- 
nicating together and having only one port in the 
upper 8 of the slide valve. A partition or bell 
valve is applied upon the slide valve, and is maintained 
in position in the length of the steam valve chest by 
grooves in the sides of the valve chest. The lower 
an work on the upper face of the distributing 
valve, and in its upper part is a hole putting the 
interior of the steam chest in communication with the 
cylinder. A valve rests on the opening in the bell 
valve and stops this port as required. 

3051. Recerracces ror Ink, &c., G. W. von Naw- 
rocki.—Dated 24th July, 1880.—(A communieation 
Jrom H. Hoffmann.) 6d. 

consists essentially of two superposed compart- 
ments, of which the lower one takes the liquid, and 
the funnel-sha bottom of the upper compartment 
extends into the lower compartment, and the cover of 


J. 


the upper compartment is provided with a neck and 
in the middle. 


3052. Acruatine THE SwitcuEs on or Tram- 
ways, B, and &. Robinson,—Dated 24th July, 1880. 
6d. 


The object is to provide apparatus by which the 
switches on rail or tramways can be moved right or 
left by the driver or other ee person whilst on 
the car or vehicle. A is a box or framework placed 
between the rails ; Bis a shaft mounted he yey. 
and on the shaft is a lever D, which is coupled to the 
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switch at E and F by means of the rod G and the 

projecting part 

are also fixed other levers J and K, placed right and 

left thereon ; these are coupled respectively to the 

bars L and M fitted within the top or cover N of the 

box by means of projecting pieces. These Land M 

— be moved down at pleasure by means of a right 

and left-hand treadle or foot plate Q and R. These 

are connected to forked spindles, in which are mounted 
the runners U and V, fitted so as to slide ‘antares 

on the bracket Y. Springs are employed to 
bring back the runners intu 
drawing. 

3055. Purtryine anp WATER FoR FREEZ- 
inc, &c., G. F. R. Lauth.—Dated 24th July, 1880. 
—(Not proceeded with.) 2d. 

The water is placed in a cylinder into which steam is 
admitted trom a steam boiler, and which heats the 
water until it evaporates and passes to a second 
cylinder where its impurities settle to the bottom, 
when it is again heated and conveyed to another 
cylinder where it again settles, the operation being 
continued until the water is sufficiently pure. 


3056. Looms ror Weavine Looren Fasrics, H. Lister. 
—Dated 24th July, 1880.—{Not proceeded with.) 2d. 
The wires or rods used to produce looped or pile 
fabrics are introduced by self-acting mechanism, thus 


e position shown in the 


surface of the condenser ; er in a novel form 
po 


and arrang 0! and filter through which 
the fresh or distilled water passes; Thirdly, in the 
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<> 


form and arrangement of the condenser, and the 
construction thereof as a comeene apparatus, A are 
the tubes which are used with open ends aud fixed 
between tube plates provided with india-rubber rings, 
or rubber sheets, or other packing to form a joint. 
The condenser consists of a cylindrical casting D, the 
upper portion of which is provided with a branch K, 
pros | e steam inlet, and the lower portion is pro- 
vided with a branch or port H, being the condensed 
steam or water outlet. ne tubes A open out into the 
overflow chamber L on the topofthe condenser. M is 
the overflow or circulating water outlet. 


3042, Rerriceratina Apparatus, C, Holdsworth.— 
Dated 24th July, 1880. 6d. 
This consists in the employment of a con- 
structed of galvanised iron bands to hold the ice, the 
ing suspended just b th ceiling 
top of the chamber, and having beneath it a wooden 
metal-lined 


tray to catch the water that drips from 


r ig with one of the workmen usually employed. 
3057. GLass Borries, Kilner.—Dated 24th July, 


the mould, and can 


the locomotive tram car or vehicle are so arran; 
that the driving wheel or wheels shall run on the 
road, and the remaining wheels on the metals. 
the tram car or vehicle mounted on bogie B, carried 
by two of wheels C. The front end of the car or 
vehicle e is connected to the boiler frame E by 
joints F, G is the engine frame carried by the drivi: 

wheel D at or near the centre thereof. e wheel 

is free to revolve on a vertical axis by means of the 
rotation of the frameG beneath the frame E. H isa hand 
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wheel and gearing for moving when desired the frame 
G; 1, steam generator; J, cylinders oscillating on 
trunnions K, carried by a standard L; M, piston rods. 
The valve rods are fitted with blocks free to slide in 
links, According as the links are canted in one or 
other direction the driving wheel D will be caused 

revolve forwards or backwards. 


3086. Arr Enornes, L. Sterne.—Dated 27th July, 1880. 
—(A communication from J. Ericsson.) 6d. 

One part of the invention consists in a novel system 
of mechanism for transmitting motion from the 
working piston to a crank and to the exchange piston, 
whereby, with a short stroke of the working piston, 
both a long crank and a long movement of 
exchange piston are obtained, and the movements of 
the two pistons relatively to each other are so timed 
as to obtain the most effective action. Another part 
consists in!a novel arrangement of a pump and its 
connection with an air engine. 8S is the cylinder of 
the engine open at the upper end, and containing two 

tons, viz., the working piston A and the exchange 
ton B. The lower part of the cylinder is closed and 
eated in any suitable manner. e exchange piston 
B, which is of considerable length in an direc- 
tion, is so much smaller than the cylinder that an 


annular space for free passage of air is left between 
its exterior and the interior of the cylinder. The said 
piston is hollow, and having its upper part partly filled 
with cotton or other fibrous material A}, below which 
is enclosed a stratum B! of powdered charcoal or other 
non-conducting material. The working piston A is 
connected by a hollow rod or trunk Al and short side 
links A?, with a beam C above the cylinder, the con- 
nection being at a short distance from the fixed centre 
of oscillation of the beam. This beam is connected at 
amuch greater distance from the other side of the 
centre by a connecting-rod D with the crank E on the 
main shaft. This crank is also connected by a rod F 
with one arm G of a bell-crank lever, the other forked 
arm G! being connected by side rods H on opposite 
sides of the cylinder by a yoke with the head. Lisa 
pump arranged on the opposite side of the cylinder S 
to the crank shaft. The piston or plunger-rod J of 
this pump is connected with the beam C on the same 
side of the centre of oscillation of the latter as the 
engine piston connections, the beam being prolo: 

beyond the cylinder S for the a of making this 


levors worked either by hand or foot. 

3068. BicycLes, W. M. Lett.—Dated 26th July, 1880. 
—(Not proceeded with.) 2d. 

In front of the large driving wheel a small wheel is 
suspended from an arm shaped to clear the drivi 
wheel, such small wheel being kept clear of the groun 
until the bicycle pitches forward, when it prevents 
the rider being thrown over the handle. 

83072. Removinc THE BritreRNEss FROM LUPINEs, 
G. W. von Nawrocki.—Dated 26th July, 1880.—(A 
Jrom Schlaeger.)—(Not proceeded 
with.) 2d. . 

The lupines are heated for ten minutes in a kiln or 
drum to from 210 deg. to 220deg. Fah., after which 
they are covered with water and allowed to stand for 
twenty-four hours, when the water is removed and 
fresh water added, the operation bein tinued a 
third time, when all bitterness will have left the 
lupines. 


3073. ORNAMENTATION OF MovuLpines, &c., H. West- 
man.—Dated 26th July, 1880.—{Not proceeded with.) 


2d. 
The mouldings are ornamented by printing designs 
thereon in colours, such printing being effected by 
means of elastic blocks curved to suit the mouldings. 


3074. Protectors ror Corns, &c., G. F. Walters.— 
Dated 26th July, 1880.—(Void.) 2d. 

This consists essentially in a cover or protection, 
constructed preferably of india-rubber or other suit- 
able Fg material, punctured with a hole of the 
requisite size. 

3084. Locomotive TRAM AND Roap Cars, 7. Turton. 
—Dated 27th July, 1880. 6d. 
Under the First part of the invention the wheels of 


‘ion, and so obtaining the advantage of a long 
stroke for the pump with a short stroke of the working 
piston of the engine. 


308'7. Roap SweEeEpPine AND CLEANSING MACHINES, G. 


M. Truss.—Dated 27th July, = 6d, 
hi or 


This relates to a ping roads, 
whereby the refuse is automatically swept into a 
suitable receptacle, means being agin ey if required, 
for separating the water from the solid parts of the 


refuse. A is the receptacle mounted on wheels, C is 

the conveying channel open at top and bottom, D D 

are scoops or troughs preferably extending entirely 

across the ch 1 C an ted to the endless 
band E K is the scraper, and M the brush. 

8093. Tosacco Pires, B. J. B. Mills.—Dated 27th 
July, 1880.—(A communication from J. Krisper. W. 
Fritsch, P. Bichelter, and G. Romisch.) 6d. 

This ists in the bination with the pipe bowl 
and a tobacco receptacle arranged to form an annular 
between it and the pipe bowl of a removable 
combustion chamber, having a contracted combustion 
zone and devices to feed the tobacco thereto, 
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S111. Svuprortixc, Rarsinc, anp DisEn- 
Boats, J. Donovan.—Dated 29th 
July, 1 

Ordinary boats! davits are placed about a foot clear 
of each end of the boat, and the davit heads are con- 
nected to each other b: vy means of a bar, so that both 
the davits are moved together, and may be freely 
worked in and out, the tackles for raising and lower- 
ing the boat being suspended either from the said bar 
or from the davit heads. A are the davits and B the 

bar connecting the davit heads together. The up; 
blocks C of the tackles may be suspended from the 
davit heads as shown, or from the bar B. D are the 
chocks for supporting the boat when on board. The 
outside halves of the chocks are connected to the fixed 
parts of the chocks by means of hi apa the keel 
= the boat, and are fitted with sli quadrants F, 
are secured when up by by the 


two levers B' B?, and fitting into notches in a 
sliding quadrants. These levers are connected b: 

rod Cl, so that both catches are released ~ 
taneously by one movement of the lever B®. Two 

turning are actuated by two levers D! D2, which 
are connected by the rod E!, so that the two 

bars are worked by a movement of the 
lever D2. A similar turning bar H is fitted in bearings 
fixed to the bottom of the cog — pins ae 
fitted at each end for detachi ngaging the 
boat from the tackles. 


$121. Ice-makixc Macuixery, W. E. Gedge. - Dated 
29th July, 1880.—{(A communication from A. T. 
Ballantine.) 6d. 

The First part is mainly directed to obviating the 
evil of leakage by providing for the return of any 
which escapes past the piston into the receiver, and to 
prevent this leakage as far as may be by maintaining 
a truly right line motion of the piston rod, in spite of 
wear. The Second part relates to the condenser ; and 
the Third part to congealers or moulds. 

3123. Microscopss, J. Swift.—Dated 29th July, 1880. 
—({Not proceeded with.) 2d. 

This relates to improvements 
traversing 
in theadaptation of a second radial arc or oma 
at any suitable angle to that of the original Grubb 
radial arc piece or sector, by which means an addi- 
tional substage carrying an achromatic condenser or 
other refiecting and illuminating apparatus is enabled 
to project another pencil or of light, either 
parallel or convergent, so as to impinge the object on 
the stage of the microscope, either separately or com- 
bined, and the same radial traversing apparatus can 
be moved above the stage of the instrument, so as to 
illuminate an opaque object when desired. The 
Second pant < consists in making the whole of substage 

arr from the instrument. 
3126. mah FoR Braces, &c., G. W. von Nawrocki. 
—Dated 29th July, 1880.—{A " communication 
C. M. Rémpler.)—{Not proceeded with.) 2d. 

This consists in so constructing a flap buckle that 
it can be used equally as well from both sides. 
$127. Taxxs ror Sme.tine Grass, Brooke.—Dated 

29th July, 1880. —(Not proceeded with.) 2d. 

“ Dinas” or “silica” bricks are employed so as to 
withstand the heat of the furnace. 

3130. Propuctne Desicxs upon Guass, A. M. Clark. 
—Dated 29th July, 1880.—(A Jrom 


that it may forcibly fashion, so to speak, the pay 
which is wound up with it upon a roller H » ved 
beneath a roller I placed | 
= a the paper passing smoothly on 
ier H 
$134. Recervine anp CHEckinc Money, H. Lyon.— 
Dated 30th July, 1880. 6d. 
This consists of a wheel A ane in the form of 
a paddle wheel, with blades B di it into cells to 
receive the money. When a coin is dropped through 


od ine lass cover into one of the cells the lever 
lown, and causes the wheel A to rotate one 


ce and the blades the jum 
epressed, and thereby cause the 
strike the bell Q. J 


$3135. Apparatus ror Marcues, &c., H. 
.—Dated 30th July, 1880.—{Not ‘proceeded 
wi 
The receptacle holding the matches contains a catch 
or —, — enough for one match, and f 
part of, or being connected with, a movable slide, 
while the top of the receptacle has a slot placed in the 
line of motion of the slide, the latter moved one 
way by hand, and the opposite way by tic bands 
or springs. 
$188. Revotvine Suutrers, &c. Stones and T. 
Kirby. .— Dated 30th July, 1880. ge Arne with.) 


This relates to means for lubrica‘ the ends of the 
roller on which the shutter coils, or the spring box or 
roller, and consists of a small tube or wick fed witha 
suitable lubricant, and leading to the part to be lubri- 
cated, to which it’ delivers a determined quantity of 
lubricant for each revolution of such part. 


3146. Pumps, H. E. Newton.—Dated 30th ity, 1880. 
‘A communication from A. L. G. Dehne.) 6d. 

This refers to the construction and arrangement of 
the valve casings in which the suction and delivery 
valves are placed, the casing forming the seat for the 
valve, and havi its central line horizontal. The 
valve may either a clack, ball, or disc valve, and 
may work within the with rie. without 
ployment spring pressure. . 1 is a ve 
section of the valve casing containing a suction valve 


FIC 2, 


of the disc order. The valve casing A, which is cylin- 
drical, is formed with a valve seat B, on which the 
valve C rests. In order to introduce the valve C into 
its casing, the upper D of the casing is made 


D. Scotellari.}—(Not proceeded with.) 2d. 

The surface is first coated with enamel collodion. 
To the ingredients of the collodion 18 cubic centi- 
metres of a saturated solution of bichromate of 
ammonia or potash is added. The image is printed on 
the surface from a positive. After a few minutes’ 
exposure, the i image is developed in the dark room by 
the application of enamel or glass powder with a 
badger-hair brush until the image appears with the 
desired sharpness and intensity. When the develop- 
ment is finished, it is fixed by firing in an oven at a 
high temperature. 

3131. Geyeratioy anp oF MIXED 
VaPpouRs FOR THE Propvucrion oF MOTIVE 
Power, A. M. Clark. “aE 29th July, 1880.— 
(A EB. L. Brady.}—{Not pro- 
ceeded with.) 2d. 

This consists, ine, to in o _use of a mixture for 
actuating and pro; piston consisting of a 
vapour rom blsulphide of pon and 
saponified paraffine oil; Secondly, in the method for 
producing a motor for actuating a piston, viz., forcing, 
admitting, or injecting bisulphide of carbon into a 
boiler containing saponified vert oil and water, 
which should be first heated to a temperature of from 
175 deg. to 200 deg. Fah.; and Thirdly, in the method 
of operating a piston, viz., supplying the cylinder of 
the engine with a mixed’ vapour generated by the 
action of heat in a mixture of saponified paraffine oil, 
water, and bisulphide of carbon. 

3132. Prerartnc Paper ror ROLLING UP WITH 
Woven Fasrics, A. M. Clark.— Dated 29th July, 
— —{A communication from M. Vee J. Chavent.) 


me consists in a process of straighteni 
smoothing out and preparing paper in the roll by by 
forcibly winding it upon a cylinder together with a 
fabric Labjectol to a powerful and uniform tension. 


A is the frame of the machine; B is a roller u 
which the paper to be stretched is wound; D ce 
beam, upon which is wound a fabric E, of sufficient 
strength to sustain a powerful tension produced by 
levers F and weights G. It is essential that the 
fabric should be considerable tension, in order 


, and is capable of being secured by a screw 
part D is formed with a 


passag’ pectively the 
two suction valves, and the two delivery valves with 
the supply and delivery pipes A? and B2. 


3150. Stoppers ror Borries, &c., B. Zibach and B. S. 


ug of india-rubber or other suitable material fits 

tigi into the neck of the bottle, and is provided with 

le through the centre in a line with the longer 

axis of the mts; into this hole a piece of pipe of = 
or other suitable material-is inserted, and sto; 


with. 


its inner end. One or more holes are pie! this 
pe just under the collar, so that the fey will 
orce the collar hard against the plug, an 


aperture, but if the external end of the pipe be peehed 
inward so as to expose the hole in the side of the pipe, 
the within the bottle being under pressure 
itely enters the pipe and escapes through it. 
oy Brakes FoR CaRRIAGEs, &c., J. A. Lawton.— 
Dated July, 1880.—(Not proceeded with.) 2d. 
e carriage, 80 ree the e from perturba- 
tion ea to “the wheel) from the action of the 


315. T. W. Helliwell.—Dated 31st 

The object is to construct water-closets and flushing 
apparatus in such manner that the excrement may 


be readily and effectually washed away with one flush- 
ing, and the discharge cewaes 7 trapped or closed so as to 
prevent e bad gases, and 

arranged in the trap or closet 


when not in use. A is the basin having 

pipe B terminating within the box or Shamber | 
communication with the ay ag D and sewer p Pipe E. 
At the end of the apes | ipe B is hi id or 
valve F, which opens , 4 when the bas is flushed 
and closes again when the flush ceases, Sete acting 
as a trap and preventing return gases. G is a door 
for cleaning the pipes. H is the flushing cylinder 
provided with an inlet sawabeo 4 or outlet valve J, both 
attached to the rod K; and Lis a cistern containing 
water tor flushing purposes. 


3156. Rouiers, B. Gadd.—Dated 31st 


1880. 

This ‘Consists in the employment of a series of 
toothed wheels the “mill” and the copper 
roller together, so “pt that the surface speed 
of their a shall exactly correspond. A is the 
framing of the machine, B the copper roller, and C the 


mill. Near one end of the shaft Dis keyed a spur- 
wheel E into a wheel F keyed on the 
it G, the which latter is keyed 


uur gearing 
th. K, which drives sual 
Mes on the axle of the mill C. 


$155. ArtiriciaL MaNuRE, W., B., and T. W. Hasle- 
huret.—Dated Slst July, 1880.—(Not proceeded with.) 


Human excreta is emptied into a tank, and to it 
quicklime is added (about one ton of lime to twelve 
tons of excreta). is allowed to rest, and then 
dried, when it falls to powder and is fit for use. 
$157. Creaser ror Cartriposs, &c., C. B. P. Gabriel. 

—Dated 31st July, 1880.—{Not proceeded with.) 2d. 

This relates principally to creasers for a the 
creases in cartri by which the wad is fixed and 
the charge retained in the cartridge oe It further 
relates to additions to creasers by which they may be 
converted into apparatus for 
cartridge cases. 
$3158. Kyirrixc Macuines, H. H. Lake.—Dated 31st 

July, 1880.—(A communication from L. Couturat.)— 
(Not proceeded with.) 2d. 

At each end of the machine, which is 
rectilinear, two -threaded screws are 
suited to the kind of knitting machine on whi 
are employed, one of the screws being a left 
screw to produce a forward movement, and ger — 
be -handed screw for producing a back or rear- 

movement, directly actuating the bars carrying 
the points. 
3160. Wixpixc or Taxinc-vp Bospin Net, &c., 
M. Clark.—Dated 31st July, 1880.—{A communi- 
oan Srom G. Kent.) 4d. 


rotated in the direction of 
in its different positions by means of a ratchet and 
pawl CD. A second roller E presses upon the roller A, 


and has a fabric F wound wu 


of the roller 
e frame H. 


This consists 


self-acting needle, consist: of a thin rod of metal 
wire tapered at the end to fit theink duct. The w 

end of this needle passes h a hollow remova 
plug or stopper D, within which is formed an oir 
chamber H secured into the top of the holder. Eisa 
valve attached to or formed on the needle for the = 
pose of opening and closing automatically an air _ 
aperture F in the lower part of the air chamber and 
communicating with the ink 


3161. EB. Wiseman.—Dated 31st 


July, 
relates chiefly to improvements on patent 
A.D. 1879, and consists in the combination 
ith machines for se’ straw plaits or braids, of an 
ment of adjustable automatic tension, which 
is varied or adjusted by the act of varying the length 
of stitch, and is also automatically and independently 
relieved as required during a 1 of = revolu- 
tion of the The adjust- 
ing the tension with the length of stitch es actuated 
by the stitch regulator or slide, and consists of a 
spindle sliding longitudinally within a beari 


fixed to the bed-plate. The 
by a bell-crank lever with the adjustable stitch regu- 


it by the rotation of 
the roller A, the pins B of which penetrate the fabric 
and bring it up to and wind it on the roller E. The 
E are free to rise and fall in slots 


ome Fountain Pens, N. Wilson.—Dated 81st July, 
1880. 6d. 


partly in effecting an automatic open- 
ing and closing of the valve or no agli which ‘admits 


air to the ink reservoir. The drawing re nts one 
form of pen. A is a hollow holder consis of a tube 
forming the ink reservoir; B is a writing tip; C isa 
‘ 


nites mechanism as that on altering the mye of 
itch the pressure of a helical spring ome of 

pat of tension discs shall be inc dimin. 
ed. To effect the automatic release of the thread 
atone or more points in each revolution the discs 
are mounted upon a sliding collar penens slightly 
washer 


through both discs and enters a recess in a 
mounted loosely on the spindle, and pressing 
© B 


ps outer one of the tension discs. The 

ar is slid one or more times at each revolu- 

tion the sliding spindle by a nog and con- 

nesting I k, the lever being worked by a = 
shaft, assisted by Co which 


means the 
take-up lever is dispensed with. 


or Sroppine Raitway Trains, &c, 
nter.—Dated 3lst July, 1880.—(Net proceeded 


This consists essentially in fitting in combination 
with the brake a long pendent lever, or set 
of levers, which are cctaened to apply the brakes, and 
through e mechanism to shut off the steam 
of the engine when the 
in contact with, and, in passing, 
tudinal inclined’ planes, or rails in the thot of 
the pendent a preferably between the 
rails or permanent way. 
$165. Pumps, &., P. Jensen.—Dated 31st 

July, communication Dr. J. Com 

thi. }—{ Not proceeded wi 

pane made in the of a wheel 
with vanes and enclosed in a cylindrical case, 
an annular 5 at each side of the wheel in “4 
direction of axis, The inlet is on one side, the 
outlet on the other side of the circumference ot the the 
case, at the same or at different levels, the one at or 
near one end cover, the other at or near the o 
cover, 
31'70. AppiicaTion oF CHEMICALS FOR PURIFYING 
R. Neale.—Dated 3rd August, 1880, 


vitiated air to pass over, or through, or be saturated 

with the ch 1 agent employ 

$31'71. Separnatinc Matrers From Water, S Hallam 
and G. L. Scott.—Dated 8rd August, 1880. 6d. 

This relates particularly to the treatment of feed- 
water for steam an, but is applicable to 
other The apparatus consists of a cylin- 
drical cal shel A, in the u per part of which is mounted 
a basin C lightl ~* 8 ier in diameter than the shell. 
Above the te a tube E pro; iecting into the shell, 


was B fixed around its This roller is | 404 outside the shell is a stan 
arrow, 


pipe F, to the upper 
part of which is fixed a two-way steam cock H, one side 
of which is connected to a pipe projecting into pipe pipe 
E, while the other is in connection wi! 
generator. A branch pipe at right angles to the other 


two is connected with a waste steam pi) A branch 
from the stand pipe F supplies the feed-water which 
falls into basin C, and is heated by the steam from 
cock H, and, overflowin , falls in an annular film into 
the lower part of the ell, thus an 
current nearer the centre, "which ente’ 

and passes through valve M to the boiler. 


oF Packine AND CEMENTS, J. H. 
.— Dated 3rd August, 1880.—(A communica- 

‘ion L. C. Levoir.)—(Not proceeded with.) 2d. 
This consists in effecting the im: tion of suit- 
able porous or woven materials with such solutions or 
substances, as that when two or more of the same 2 
brought into contact chemi 
effected, and a precipitate be formed in and upon the 

porous or woven materials operated upon. 
81'75. Apparatus ror A. N. Durand,— 
an arr 
twelve in number—turning loose on an rae in a box. 
these barrels are marked twice, in | sovese order, 
the fi 1 to 9, the series to the it se for 
additions, and those to the left for “ su ons, 
so that by workin; ee in the same direction either 
by reading the 


operation can be . results on one 
or the other seri 
3180. ~ Apparatus, F. H. F. Bngel.—. 

8rd August, 1 ‘4A comm’ A. May- 


ter.) 
The apparatus is des ed supply 

chamber A with an enlarged bo tom pert an air goon 
B, and float chamber The chamber A is 


part ‘A. and the f 
through openi: near the 
is closed »* a 
valve box F opens towards cham! 
pipe from the boiler terminates under the valve in 


A 
sit 8 
—— I Seo | \ 
INNA | 
— 
—({Not proceeded with.) 2d. 
This relates to improvements on patent No. 2914, z 
dated 15th July, 1880, the essential feature of which is i 
1o cause a large proportion of any existing volume of a] 
| 
; 
== 
A i 
4 
NO By 
F/ 
thread to - 
cap or socket which acts as a guide for the valve rod a oy 
L. Fig. 2 is a sectional plan of a pump cylinder . = 
arranged with four valve casings and valves. A A are A 2 BS 
the suction valves. and B B the delivery valv Al > 2 
F- 
ZA | 
15132 AZ 
> K il AN 
I7 
| M7 G2 
SY) | YW 
G 
\A 
‘AZ where it has small openings. The suction pipe D for 
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the valve box F; a tube communicates with the 
upper side of the valve and with the float chamber C; 


a pipe leads from C into the boiler and reaches 
down to the normal level of the water. 


3183. Maxine Jornts or MouLps ror CasTING STEEL, 
&c., J. Allport.—Dated 8rd August, 1880.—( Not 
proceeded with.) 2d. 

This consists in the use of either strips or rings of 
asbestos millboard, or asbestos fibre, made into a 
gaskin between the bottom of the ingot mould and 
the bottom upon which it stands, and the lid and top 
of the mould, and if the mould is made into more 
than one piece, between the joints of the different 
pieces. 

3184. Five on Tuse For Steam Borvers, J. A. and 
J. Hopkinson.— Dated 4th August, 1880. 6d. 

This consists in forming the flue of two or more 


corrugated cylinders A combined with 
B placed between every two corruga 
servi 
tubes C. 


3185. Epcinc Grass, P. Adie.—Dated 4th August, 
4d. ‘ 

‘or the purpose of edging grass and rapid cuttin 
with shears or scissors, a roller C is Proverb with the 
shears and runs along the surface that is to be edged, 
such roller being mounted on a spindle passing 


in cylinders 
portions, and 
to receive conical or other water-circulating 


through a boss on the stationary blade A and me 
a set of cam teeth D, which act on a projection of the 
movable blade B and raise it as the apparatus is pro- 
pelled, the spring F causing the blade B to descend 
and effect the cutting operation. 


3188. Riverrinc, PuNcHING, AND SHEARING MACHINEs, 
J. Horlock.—Dated 4th August, 1880.—(Not pro- 
ceeded with.) 2d. 

A fluid pressure rivetting machine is constructed 
with two rams working in the same cylinder, one ram 
ving motion to a rivetting tool, and the other 
actuating a holding up or pressing block or die. 


3192. anv Harcuine, W. L. Wise.—Dated 4th 
August, 1880.—(A communication from A. J, Umbach.) 
6d. 


The guide rails A carry a travelling frame B, on 
which is mounted a screw spindle C, one end of which 
extends outwards, and carries a pinion Q gearing with 
a wheel P fixed on shaft G, which is provided with a 
handle at one end and a ratchet wheel I at the other. 
This end of G through a stationary disc T having 
a stop and clamp with a set screw. The nut D is 
mounted on shaft C, and carries the tool frame E with 
the tool O. By turning the handle on shaft G the nut D 
is caused to travel along spindle C. The hand lever F 
carrying a pawl H, gearing with the ratchet I, a wedge 
and a cam are free to turn on shaft G. The two levers 
N and X are acted upon by the cam for the purpose of 
raising the tool before it travels back. The instrument 


is placed on the surface to be ruled, and the tool 
=< above its starting point by turning the spindle 
. The distance between the lines is then regulated 


8199. or GRAIN oR CoRN FOR BreEw- 
., BR. Southby.—Dated 


The cor is more or less completely saturated with 
water. It is then cooked and afterwards dried, and 
finally reduced to a fine meal or powder. 


8200. AppLiANce ror J. H. Bailey. 
—Dated 5th August, 1880.—( Not proceeded Pape § 2d. 

A prop or support is secured to the back of the 
ty anager or it may be secured to the springs of 
he front wheel, or to the springs of the hind wheels, 
or to any other convenient part of pe ag age ges 
and such prop can, if desired, be made to slide, so 
that it may be brought as near the ground as possible, 


3201. Manvuracrure or Aqua Ammonia, F. J. Chees- 
brough.—Dated 5th August, 1880.—(A communica- 
tion from J. L. Marsh.) 6d. 

This consists partly in the combined method of 
heating and agitating the material under treatment 
in a tight retort or containing vessel, consisting of a 
steam jacket enclosing the retaining vessel for heating 
the material, in combination with a horizontal rotating 
stirrer, by which the material so heated is thrown 
around the horizontal axis of the stirrer to obtain a 
more thorough separation of the material and a more 
rapid elimination of the ammoniacal gas. 


$202. Governors AND GOVERNING VALVES FOR 
Enoines, W. Chadburn.—Dated ith August, 1880. 


The object of this invention is to render more 
sensitive the action of apparatus for governing or = 
venting the racing of motive Ban, 4 engines. e 
governor consists of a spiral spring A surrounding a 
spindle B, the lower end of which is attached to a 


5th August, 1880, 


3221. Liquip Composition ror WASHING, BLEACHING, 
Disixrecrina, W. Haworth. — Dated 6th 
August, 1880. 2d. 

The composition consists of lime, soda, and water. 

3222. AccumuLators, A. Wadsworth. — Dated 6th 
August, 1880.—(Not proceeded with.) ‘2d. 

The accumulator is provided with a table or piston 
which fits inside it; this table slides on a centre 
rod or pillar to keep it steady. By means of suit- 
able gearing the table is cau to rise, which 
allows the accumulator to be filled with water without 
resistance; the motion of the first ‘motion shaft is 
then reversed to compress the water without resistance. 
3223. Suurties ror Looms, and J. Comstive.— 

Dated 6th August, 1880.—(Not proceeded with.) 2d. 

The metal clip is dispensed with, and the interior 
of the shuttle is formed so as to leave a recess or pro- 
jection on each side, in such manner that the said 
recess or projections will retain and secure the head 
of the bobbin or spool when placed in the shuttle. 
322'7. Macuine For LeaTHER, L. A. Groth. 

—Dated 6th August, 1880.—{ A communication from 
a) and P. F. Lenhart.}—(Not proceeded 
with. a 

This consists essentially of a reciprocating table that 
supports the finishing plate in combination with an 
oscillating arc-shaped or semi-cylindrical sheet metal 
shell, which is faced with a layer of elastic material, 
and acted upon by a central transverse pressure roll. 
3230. Disintecratinc Apparatus, F. C. Glaser.— 

Dated 7th August, 1880.—(A communication from 
G. H. Pfefferkorn.) 10d. 

This relates to means for preventing disintegrating 

machines running when empty by means of an 


paddle C immersed in liquid. The upper end of A is 


attached to a sleeve F having a nut G, and a 
pulley J driven from the engine-shaft. Passing 
through the sleeve and nut and between the sleeve 
and spindle B is a hollow spindle K, having at top a 
longed spindle L formed with a screw to fit the nut 
, and connected at its upper end to lever N arranged 
to operate the throttle valve, either directly or through 
an auxiliary valve apparatus forming the second Po 
of this invention. The spring N! brings the spindle L 
back to its normal position, and the pointer indicates 
the number of revolutions. The Second part of the 
invention consists in providing auxiliary cylinders P 
—which are used to work the throttle valve by the 
piston rod Q—with a cut-off or controlling valve R, 
worked by the piston movement of cylinder P. 8 is 
an admission valve of the equilibrium type, and is 
worked by the action of the governor. 


3203. Gas-punners, 7. Fletcher.—Dated 5th August, 
1880. 4d. 


A box or chamber is covered with finely perforated 
sheet metal, and into the interior of the box is intro- 
duced one end of a horizontal tube, open at both ends, 
and at the other or free end of the same tube is 
placed a gas jet pointing along the inside of the tube, 
the hole in the jet for the gas supply being so propor- 
tioned in size as to draw into the tube the correct 
proportion of air to mix with the gas, and which 
mixture burns quietly on the top of the perforated 
plate in a solid flame. 


3205. Tixper Boxes, F. Grimal.—Dated 5th August, 
1880. 4d. 


This consists of a tinder box formed with a recep- 
tacle for holding inflammable liquid, and a wick tube 
and receptacle for endless match, combined with a 
_— consisting of a draw rod, hammer, 
and anvil. 


3208. Suspenpina Lapres’ Petricoats or 
H. W. R. Crowle and W. C. Beetles.—Dated 5th 
August, 1880.—(Not proceeded with.) 2d. 

This consists in two or more petticoats or skirts 
being attached to one and the same waistband, 
page es | the cl i and di fort arising from 
the shifting and puckering up of two or more bands 
rounds the waist is entirely avoided. 

3213. Tuermometer, F. Bamber. — Dated 
August, 1880. 4d. 

This consists in the use of fusible metals, alloys, or 
other substances which are solid at ordinary atmo- 
spheric temperatures, and which remain ina state of 
fusion at the temperatures between which they are 
employed within a tube or other vessel, while in a 
fused condition, for the measurement of temperature 
by their expansion and contraction within such a 
tube or other vessel. 


$321'7. Drivinc Bevts or Banps, J. Tullis.—Dated 6th 
August, 1880. 6d. 

* The belts are formed from long strips of leather, 

equal in width to the thickness of the belt to be made 

and as long as convenient. In their edges notches 

A are formed at intervals, and through the centre 


holes B are pierced between the notches. A number ot 
such Y £ are placed side by side to form the desired 
width of belt, the holes B being coincident in all 
the strips, and the notches A breaking bond. Fasten- 
ing pins are then passed through the holes B and their 
ends rivetted over. 


3218. HypRocarRBons FROM COAL, SHALE, 
&e., J. Imray.—Dated 6th August, 1880.—(A com- 
munication Jrom R. Rieth.}—-(Not proceeded with.) 
2d. 


5th 


by setting the clamp on the disc T at the desired 
tance from the stop. The first line is then made 
by dra the = mg to the right by means of 
lever F. In reversing the motion of the hand the 
cams h lever N will act on X, depressing it, and 
through it the rear portion of the tool frame, thus 

the tool. The pawl H will turn ratchet I, 


pa 
and th the wheels P and Q feed the 
further cing. 
3194 Piayorortes, W. Kobinson.—Dated 4th August, 
1880.—({Not proceeded with.) 2d. 

The rest plank is the top of 
the or back instead of at the oe part 

e top of the plank, an e 8 are caused to 
come over the top edge thereof. 
3196. Srrina Bep Borroms, &c., S. Pitt.—Dated 4th 

August, 1880.—(A communication from H. J. 
Beemer and J, Sublivan.)—( Not proceeded with.) 2d. 

This consists in combination of the warp wi or 
threads of a fastening, easily and speedily secured to 
the frame, and so construc as to afford av 

to the wire, &c., and at the same time to allow 
such to be detached with t facility in case o' 
breakage or of extra tension ig required, ~ 


The carb matter is put into a retort and 
heated to a moderate heat. e retort has opening 
from it two pipes, an inlet and an outlet pipe. The 
outlet pipe leads to coolers, in which the products of 
distillation are partiall: d d, the d d 
matters being collected in suitable vessels with which 
the coolers communicate. The uncondensed portions 
of the products are drawn by a pump or fan, and 


cal to again through the retort in contact with 
the heated carbonaceous matter, from which they take 
up a fresh portion of condensable matter, and thus the 


products of distillation are caused to circulate 
the retort and the coolers until the material in the 
retort is exhausted. 


83219. Improvep METHOD AND APPARATUS! FOR 
OpviaTING THE Errects OF EXTRANEOUS ELEC- 
tricaL DistuRBANCES oN TELEPHONIC LINES, J. 
Imray.—Dated 6th August, 1880.—(A commtunica- 
. tion from Dr. C. proceeded with.) 2d. 

Instead of leading the line wire direct to earth from 

the receiver, the inventor makes it terminate in a 
number ‘of fine points extended over a large area, 
another set of Dothita close to the former set communi- 
a wire to earth. The space between 'the sets 
of points may be filled with alcohol, oil, ‘or other 
medium. : 


gnalling apparatus, an tantaneous stopping 
mechanism, and arrangements for separating the 
wor! For this p the weight of the 
mate! is made to bear on a valve D, which when 


relieved of the load is raised by a counterbalance 
weight E, thus withdrawing a stop from a recess in 
the belt-shifting rod C, which is then moved by a 
spiral spring, so as to shift the strap on to the loose 
ulley. Soasto sound an alarm the loose —-* 
tted with a projection F, which acts on the hammer 
arm of a sounding mechanism. 
32'79. ror Buinp Corps, &c., F. A. Harri- 
son and C. Priestland.—Dated 11th August, 1880. 


6d. 
The frame A of Lned gu 4 is made from sheet metal 
by dies, and is formed with a plain back plate and a 
slot in front in which the carrier D works. The 
carrier consists of an oblong bar having grooves in its 
edges to work upon the edges of the slot in the frame 
A. The pulley is mounted upon the plain part of 


the binding screw F, the screwed part of which works 
through the carrier D, and carries at its end a ring H. 
To fix the pulley when adjusted the screw is turned so 
as to bring the a H to bear forcibly against the back 
plate rs e carrier D is moved outw: 
causing the edges of the grooves therein to bind on 
the edges of the slot in the frame A. 

$322. Burrers ror Ramway Locomotives, &c., D. 

N. Arnold.—Dated 16th August, 1880. . 

The object of this invention is to prevent the loss of 
the buffer disc and rod and spring which often occurs, 
in case of accident, to ordinary buffers. For this 
purpose the buffer rod B has on the end which 
occupies the front of the buffer case an oblong collar 
Cc. 5 is a plate fitting the front of the buffer case, 


4 
j 
tA 


and having in its centre a hole to allow it to pass over 
collar C ; and E is a locking plate with a similar hole 
in it. On face of E are two rib-like snugs on the 
longer edges of the hole in its centre. When the plate 
D has been passed over the collar C it is turned 
through a quarter of a circle, and when the plate E is 
placed in position the snugs on it fit into the ends of 
the hole in D, which it prevents turning round. 


4910. ANTISEPTIC FOR PRESERVATION OF MEAT, &c., 

G. W. von Nawrocki.—Dated 25th November, 1880.— 

(A communication from 0. Leupold.)\—(Complete.) 2d. 

This consists of boracic acid rendered soluble by 

admixture of either borax caustic soda, or potash, or 
carbonates of soda or potash. 


5010. Removine Dust rrom Carpets, A. J. Boult.— 
Dated 1st December, 1880.—(A communication from 

8. B. 4d. 
The carpet is placed in the interior of a cage A, the 


periphery of which is formed of a number of curved 
surfaces, The two ends are connected by bars B at the 


the bars so as to leave openings between them. When 
the cage fe revolved the carpet is cazried upwards 
successively by each panel to a point considerably 
above the centre of the cage, when it falls down and 
engages with the next lower panel, thus shaking the 
carpet and causing the dust to pass out between the 
slats. In order more readily to drive out the dust, 
flexible es D are secured to the bars B and cause 
air to be gathered inward and forced through the open 
periphery of the cage. 

5011. Divine Apparatus, S. P. M. Tasker.—Dated 1st 

December, 1880.—({Complete.) 6d. 

The object of this invention is to so form the diving 
dress that it shall the requisite flexibility com- 
bined with a rigidity to resist at every the pres- 
sure of the water ; also in an improved construction of 
armour ig device, so as to distribute the strain 
equally over the armour or ; further in an 


arrangement of the air inlet and exhaust tubes so as 
to concentrate them into one; constructing the suit 
be — o 
mally, in ap; 


so as to 
removed; and 


readily put on and 
g floats to the air 


tubes, so as to keep them out of the way of the diver. 
The suit or armour consists of an inner lining of rigid 
ma’ , such as metal, and an exterior coating of 
flexible material. The joints of the requiring 
to be flexible are made of a series of excentric rings, 
the thin edge being placed at the inside of the joint 
and the thicker pe A at the outside, the waterproof 
coating covering them bein so as to form a 
bellows joint. The air tube is made to inside 
the exhaust tube, and round the latter is a rope which 
branches off into four strands, and is sec to both 
the outside and inside of the legs, so as to take the 
weight off the tube when lifting. 


5089. Screw Nuts, H. J. Haddan.—Dated 3rd Decem- 
ber, 1880.—(A communication from W. Courtenay.)— 
(Complete.) 4d. 

So as to — screw nuts working loose they are 
wo parts, one part A being made of iron or 

other hard material, and being recessed on its bottom 
face to receive the other part B, which is mad 


of 


vulcanised fibre, lead, leather, or other material softer 
or more yielding than part A. The thread is formed 
through both parts, and when screwed home the 
bottom of B comes ‘first in contact with the erg 
surface, and the continued rotation of the nut 


5091. Improvements ELecrric TELEGRAPHY, H. J. 
Haddan.—Dated 7th December, 1880.4 communi- 
cation §. L. M. Barlow.) 6d. 

The inventor, Mr. Barlow, of New York, uses 
secondary currents to obtain —. As will be seen 
from the figure he uses the coil preferably in connec- 


tion with a sounder. His transmitting key oscillates 
between four stops, two stops being connected to the 
like poles of two batteries, the other poles being con- 
nected to the primary coil and the other contacts. 


5152. Improvements 1n Exectric Dri11s, S. Pitt.— 
Dated 9th » 1880.—(A communication from 
C. BE. Ball.) 6d. 


The drawing shows a longitudinal section of this 
drill. A cylinder B slides freely endwise on the 
frame, its movement being controlled by 
screw. D! is a soft iron arc actuated by the coils 


and D. Atthe upper end of the cylinder is a small 
i at each stroke. 


wing 
ward to make its stroke. 


3144. Cooxinc-pANs on Urtensiits, W. Wise.— 
Dated 30th. July, 1880,—(A communication from A. 

This consists in a cooking-pan or utensil for ing 
or roasting meat provided with a tightly-fitting cover, 
forming the outwardly curved bottom double, with an 


interposed layer of asbestos or other material, that is a 
n ductor of heat. 


“ angles and slats, secured at equidistant points betwe 
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From the United States’ Patent Qfice Oficial Gazette. 


237,348. Mivpiincs Puririer, Nicolas Weber and 
George H. Rector, La Porte, Ind.—Filed May 18th, 
1880. 

Claim.—Q1}) In a middlings rifier, a horizontal 
rotating screen of disc form, and means, substant: 
such as described, for imparting a vibratory motion 
thereto. (2) In a middlings purifier, the combination 
of a suspended rotating screen having a central hub 
or boss, an excentric located at one side of the hub, 
and a rod or pitman extending from the excentric to 


BYALA) 
| 
— 


the hub, whereby the rotation of the excentric pro- 
duces a vibration of the screen. (3) In a middlings 
purifier, the combination of the casing A, communi- 
cating with an exhaust chamber, a series of screens 
mounted in said casing, travelling discharge beds 
located below the screens, and air-tight diaphragms 
independent of the discharge beds, located between 
the respective screens, whereby a separate chamber 
for each screen is provided. 


.359 Arr Compressor, Jno. F. Allen, Brooklyn, 
N.Y.—Filed November 1st, 1880. 

Claim.—In an air-compressing apparatus, the induc- 
tion valve of the compressing cylinder, connected 
directly with the prime motor by means of a connect- 
ing rod, so that such valve shall always be moved and 


controlled in a positive and uniform manner, in com- 
bination with a valve moved and controlled in a 
positive and uniform manner for regulating the 
discharge of the compressed air, each of which valves 
is operated by hani independent of other, 
substantially as described. 


23'7,364. MacuIne FoR MacHINING AXLEs, Francis 
D. Bliss, Newhaven, Conn.—Filed August 12th, 1880. 
Claim.—{1) The tapering sectional matrix cutter 
adapted for machining axles and containing numerous 
short individual cutters d, substantially as herein- 
before described. (2) The combination, substantially 


as described, of a chuck for rotating an axle and the 
sectional matrix cutter containing the individual 
cutters d and the intervening grooves spiralled oppo- 
sitely to the direction in which the chuck is rotated, 
for machining axles, as set forth. 


237,379. TeLerHone, Gay W. Forster, Chicago, Ill., 
assignor to the Foster Magnet Telephone Company, 
same place.—Filed September 10th, 1880. 

Claim.—(1) In a telephone, the combination of a 
permanent magnet, screw threaded at one end and 
notched at the other end, with a telephone handle 
or case provided with an axial recess or hole reduced 
and screw threaded at its rear end for the reception 


of said a en substantially as shown and described. 
(2) A telephone handle or case provided with an axial 
recess for the reception of a magnet, and with two 
holes parallel to said recess arranged to receive and 
tect the conducting wires, and with two holes 
ormed at an angle to the magnet and in the same 
lane with the parallel holes, for the purpose of con- 
ve the terminals of the helix with the conducting 
res. 


237.386. Hose Nozzize, John H. Johnson and 
Frederich A, Hoyer, Chicago, Ill.—Filed June 2nd, 


1880. 
Claim.—{1) The combination of the valve D, having 
the forward projecting lugs D!, with the part B, having 


the ribs B!, and part A, having the ports A!, all con- 


[237.385] 


structed substantially as shown, and for the purpose 
described. (2) The combination of the valve PD, having 
the forward projecting lugs D!, with the ribs B! in the 
part B, having the open spaces F F between the ribs, 
arranged and constructed substantially as shown, and 
for the purpose descri 


237,390. Gearinc ror Grain Dritts, Jacob King, 
Indianapolis, Ind.—Filed June 25th, 1880. 
Claim.—(1) In a grain drill, the combination of the 
bevel pinions with the-ball-and-socket joint N N1, with 
the case E, having the slots R RI, constructed and 
operating substantially as specified. (2) In a grain 


, as described, 


rill, the combination, with the 
the , constructed and 


a 
of the case E, having lugs 
237390 


panting substantially as and for the purpose set 
ort! 


237,400. Rartroap Track DRILLING MACHINE, 
August Loehner, St. Louis, Mo., assignor to St. Louis 
Polytechnic Ironworks, same place.—Filed July 20th, 


1880. 
Claim.—{1) In a drilling ~ raged the tubular bar 
A, provided with the detachable shoes B, the latter 
being formed te receive and hold the hook bars C, sub- 
stantially as shown, for the purposes set forth. (2) 
The cylindrical tubular bar A of the drilling apparatus, 
—s therein the flat resisting bar, and provided 
with shoes B, in combination with the hook bars C, 


having the thumb clutches, substantially as set forth. 
(3) In the drilling oe the round tubular bar A, 
in combination with the centre piece D, slidin 
thereon, and provided with a screw and plate, as an 
for the purposes described. (4) Ina drilling apparatus, 
the adjustable centre piece D, supporting the drill 
spindle, — with the housing G, containing the 
adjustable spring catch bolt, to connect, as shown, with 
the teeth H of wheel K on the drill-feeding screw, 
substantially as and for the purposes set forth. 


23'7,460. Grain Separator, William Ackerman, 
Mangjield, Ohio, assignor to the Aultman and 
Taylor Company, same place.—Filed July 7th, 1880. 

Claim.—{1) The vibrating straw carricr or shaker, 
—— with the hin, folding extension projected 
‘yond the machine ne, in combination with the 
adjusting rod or bar for holding said extension at any 


[237.460] 


desired angle of adjustment, substantially as 
described. (2) The hinged adjustable and folding 
extension of the straw carrier or shaker, in combination 
with longitudinally arranged lifting fingers applied to 
and adapted to be folded out of the way with said 
extension when not in use, substantially as described. 


23'7,4'79. MacHINE ror THREADING Botts anp Nuts, 
Henry B. Burin, New York, N.Y.—Filed April 7th, 
1880. 


Claim.—(1) In a machine for cutting bolt threads 
and tapping nuts, the combination, with the sliding 
rotary shafts BB}, that carry the tools, of the ring 
gear teeth N and the equal-armed lever P, having 
curved crossh racks upon its ends, substantially as 
herein shown and described, whereby the one shaft is 
moved longitudinally in one direction by the longitu- 
dinal movement of the other shaft in the other direc- 


tion, as set forth. (2) In a machine for cutting bolt 
threads and tapping nuts, the work holders con- 
structed substantially as herein shown and described, 
consisting of the stationary lower plate T, having 
notches W X, the stationary upper plate U, having 
notches W X Z, and the intermediate revolving plate 
or head Q, attached to the spindle P, and vin; 
notches RS, whereby the work is received, hel 
while being operated upon, and discharged, and the 
chips can be removed, as set forth. 


237,489. Drive Cuan, John C. Coonley, Chicago, 
Ill., assignor to Ewart Manufacturing Company, 
same place.—Filed December 24th, 1880. 

Claim.—A wire chain link having at one end two 
open coupler hooks, each composed of at least two 


thicknesses of the wire and an arched end bar, and 
adapted to have coupled with and uncoupled from it 
ot plain end bar at the opposite end of a duplicate 


237,499. Drive Cuarin, James M. Dodge, Chicago, 
IU, assignor to Ewart Manufacturing Company, 
same place.—Filed December 3rd, 1880. 

Claim.—{1) The combination with the two bars 
of chain links, to be coupled ther, of a spirally 
shaped coupler device adapted to be readily turned on 
to and off from the said bars, in substantially the 
manner described, for the purposes set forth. (2) A 


drive chain composed of suitably-shaped links and 
duplex spiral couplers, substantially as set forth. (3 
A drive chain composed of suitably-shaped links an 
—_ coupler devices, and having the end bars of the 

ks adapted to fit one partially within a longitudinal 
— in the other, the whole substantially as set 


237,562. Srencit Brusu, Thomas T. Lotherington, 
Houston, Tex.— Filed December 30th, 1880. 
Claim.—In combination with the brush F, having a 
series of vertical perforations between the bristles, the 
perforated rubber gasket G, flange E, forming the per- 


colating and distributing chamber E, and ptacle A, 
having handle with an aperture A? in its bottom, 
conical stopper C, having guards, slotted cylinder B. 
rod C}, washer A!, and lever D, all constructed an 

arranged substantially as shown and described, and 
for the purpose set forth. 


237,577. Tecernone Switcn, Homer R. Miller, Fram- 

ingham, Mass.—Filed September 24th, 1880. 
Brief.—The switching in of any telephone in the line 
by means of the increased resistance thereby caused 
locks out all other telephones in the line. Claim.—(1) 
In combination with the shunting mechanism of a 
series of telephones in a circuit, locking mechanism 
substantially as described, and electro-magnets, said 
locking mechanism being operated through the 
magnets by the weakening of the current when any 
telephone is shunted in, substantially as set forth. £ 
In combination with the shunting mechanisms of the 
series of telephones of a circuit, locking levers and 
electro-magnets in the main line operating to hold 
said levers in unlocking position only when no tele- 
_ is in the circuit, said locking levers being com- 
ed also with mechanism, substantially as described, 


(237.577) 


° 


whereby the unhooking of any one of the telephone 
receivers prevents the station of that instrument from 
being locked out, as set forth. (3) The combination, 
with an electro-magnet situated in the main line of a 
series of telephones, of a lever and notched rod E, 
provided with hook at its lower end and with spring 
at the upper, said lever being connected to the shunt- 
ing devices, substantially as described. (4) The com- 
bination, with the lever E', locking devices, and 

E, of the points D and H and connecting wires, sub- 
stantially as described. (5) The combination, with 
the lever E!, rod E, and locking devices, of insulated 
prong plate I, points K and L, and battery connec- 
tions, substantially as described. 


237,602. Steam Vatve, George J. Roberts, Dayton, 
Ohio.—Filed November 20th, 1880. 

Claim.—{1) In_combination with the pistons of a 
sliding steam valve, and with cylinders which receive 
said pistons, a separate frame which supports said 
cylinders and moves with and conforms to the vertical 
and lateral positions of said valve, substantially as 
and for the purpose specified. (2) A steam valve for 
controlling the operations of the piston of a steam 
pump, which is indirectly and directly moved by a 
supplemental or secondary steam valve, that is loosely 
connected with and operated by a valve rod, sub- 
stantially as and for the purpuse shown. (3) The 


secondary valves H, provided at each end vith lugs, 
in combination with the operating arm I, attached to 
the valve rod I’, and provided with lugs, substantially 
as and for the purpose set forth. (4) The combination 
of the main valve E, provided with the pistons FE’, 
the cylinders F, the separate supporting frame G, and 
the steam chest D, substantially as and for the 
pu e shown and described. (5) The combination 
of the main valve E, provided with the pistons E’, the 
secondary valve H, the cylinders F, and the moving 
supporting frame G, with each other, the steam chest 
D, and with means for (yee said secondary 
valve, substantially as and for the purpose specified. 


23'7,604. O11 Cup ror Saws, Frank Rousseau, Detroit, 
Mich.—Filed December 21st, 1880. 

Claim.—An oil cup provided with a bifurcated dis- 
¢ e nozzle, cach bifurcation containing a separate 
oil passage for the purpose of delivering oil simul- 
taneously on both sides of a saw-blade substantially in 


the manner described and shown. (2) As a new article 
of manufacture, a hand-saw, provided with an oil cup 


located in the handle, having a bifurcated nozzle that 
embraces the saw blade, and containing passages for 


delivering oil for lubricating both sides of the saw 
blade substantially in the manner described. : 
237,608. Swircu ror Execrric Lamps, Willian 
Sawyer, New York, N.Y., assiynor to Eastern 
Electric Manufacturing Middletown, 
Conn.—Filed August 21st, 1880. 
Claim.—(1) In an electric lam) switch, substantially 
as described, the combination of an insulated a, to 
which is secured a series of contact plates, a traversing 
switch arm inclosed in a fixed metallic case, with a 
shaft which operates the traversing switch-arm and a 


metallic cap secured to said shaft, substantially as 

described. (2) Inan electric lamp switch, the combi- 

nation of an insulated 7 D, having the stop-pin 8, 

and the contact plates B B’ B’, with the switch piece 

A substantially as described. (3) The combination of 

the switch piece A, slotted shaft, spring, and recessed 

case substantially as described. (4) The combination 
of the switch piece A, shaft C, secured to said switch 
piece with a spring, recessed inclosing case, an 
movable cap secured to the outer end of the cap sub- 
stantially as described. 

237,613. Guarp Fincer ror Harvesters, Walter 
Scott, Hoosick Falls, N.Y., assignor to Walter A. 
Wood, Mowing and Reaping Machine Company, 
same place.—Filed February 3rd, 1880. 

Claim.—(1) In combination with a guard finger of a 
harvester provided with horns or projections at each 
side, an unyielding ledger plate having its cutting 
edges above the face of the horns and its rear end in 
line with the rear thereof, whereby gumming is 

prevented, substantially as specified 2) The com- 

neh sag with the gure finger of a harvester, of the 
unyielding ledger blade thereof, having its bottom and 


cutting edges above the horns of said rd and 
vided with a recess at its rear, the rivet H and pro- 
jection G on the pape a whereby the confining 
rivet is relieved of a portion of its strain substantially 
as specified. (3) Ina harvester guard-finger, the com- 
bination of the body A, its top or shield A’, the horns 
B on each side, and an unyielding ledger-plate havi 
its cutting edges located above the upper surface o 
said horns and its rear end in line therewith, sub- 
stantially as and for the purpose specified. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘*‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Ep) 
has provided our breakfast tables with a deli- 
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hun s of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—‘‘ JAMES Epps AND Co., 


Homeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Hisence for afternoon use. 
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PASSENGER ENGINE, NEWCASTLE AND CARLISLE RAILWAY, 1885. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No, X. 

Arter the Liverpool and Manchester Railway had been 
opened for a little time, it was found that engines of the 
-Rocket type were not competent to deal with the consider- 
able traffic. The anticipation of the directors was that 
the line would be employed mainly for the conveyance of 
goods, and especially cotton, to Manchester ; and from Man- 
chester to Liverpool, and the carriage of ngers 
was regarded as quite a secondary matter. ut these 
anticipations were rapidly dispelled. The passenger traftic 
augmented with — rapidity, while the goods traffic 
came comparatively slowly. The carriage of goods by 
rail was expensive, and much dispatch was not wanted ; 
but that a Manchester merchant should be able to run 
over to Liverpool in two hours, transact a good deal of 
business there, and get back to his own city in time for an 
early dinner, was a new thing well worth paying for. 
The railway brought two great centres of commerce 
within a couple of hours of each other, and it was appre- 
ciated and patronised. The Rocket and its fellows were 
quickly displaced, and engines of another type took their 
place. The progenitor of these locomotives was the Planet, 
the first engine made with horizontal cylinders set in the 
bottom of the smoke-box, and fitted with crossheads and 
ides closely resembling these now in use. The engine 
ad a crank axle, and a single pair of driving wheels. The 
valve gear was similar to that of the Rocket in the first 
instance, but it is possible that it was subsequently fitted 
with gab gear. 
It is somewhat singular that these new locomotives have 
never attracted much attention or been regarded with 
much interest, and yet they were in all respects as superior 
to the Rocket as that engine was to the old “ Puffing 
Billy.” It has been said that the Rocket contained all the 
principal features of the modern locomotive. This is not 
uite true, but the engines with which we are now dealing 
did. The Planet may be taken as the true progenitor of 
the modern locomotive. It had horizontal inside cylinders 
built into the base of the smoke-box. It had two side 
frames ; of wood it is true, but they were the first true 
frames used. The horn plates were of the modern type 
bolted on to them. The Rocket’s frames resembled 
the modern American bar frame more than the plate 
frame; but the great point of difference between the 
Planet and the Rocket was in the boilers, If our readers 
will turn to the views of the Rocket published in our 
impression for September 17th, 1880, they will see 
that in it the fire-box is an excrescence tacked 
on, so to speak, to a_ plain cylindrical boiler 
traversed by tubes. But in the Planet this was not 
the case. The Planet and its fellows had_ boilers 
into which the fire-box was put, as in modern 
ocomotive boilers, instead of being bolted against the end. 
11 this way a host of advantages were gained, Itis doubt- 


ful if the Rocket type of boiler could ever have been made | in a large box in this way. We do not hesitate to say that, 


to comply with modern requirements. The water had all 
to be led into it by two small pipes at the bottom, while 


Ly 


the steam was taken off by other pipes at the . It 
would have been impossible to keep up proper circulation 


| whoever designed the boiler. of the Planet—and on this 


point history is unfortunately silent—accomplished a great 
work. It is by no means certain that Robert Stephenson 
invented the Planet—for its design was the result of pure 
invention, or the highest class of what is known in the 
drawing-office as “ scheming ”—and it is nearly certain that 
George Stephenson did not. We should gladly see the 
name of this man, whoever he was, rescued from oblivion. 
Of course it may be that the Stephensons really did the 
work. If so, however, the fact has never been stated, save 
in very vague and general terms; and it is extremely 
probable that, at the time the Planet came into existence, 
the Stephensons had a re drawing-office, and on the 
head of this office most of the work of carrying the general 
ideas of George and Robert Stephenson into practice would 
devolve. Who was the head of the office? Perhaps some 
of our readers can supply the information needed. 
Through the courtesy of Mr. Harrison Aydon, we are 
enabled to publish herewith information which has never 
At the end of this article will be 
ound a table, originally prepared many years by Mr. 
Forsythe for Mr. Fyfe, particulars and 
of nearly all the engines in use on the Liverpool and 
Manchester Railway in the year 1840. It will be seen 
that the numbers up to nine and number ten are missing, 
as well as afew others, Number one was, we believe, the 
Rocket, and this engine with its companions had been 
withdrawn from active service some time before 1840. 
The dates of the construction of all the engines named are 
given in the table. Some of the engines had boilers oval 
in section. Thus, for example, the Lion had a boiler 
3ft. 3in. x 3ft. Gin. ; asthe pressures weresmall, say 50Ib. only, 
there was no difficulty in making the boilers strong hon 
To cast additional light on the construction of the engines 
which immediately succeeded the Rocket, we illustrate 
herewith an engine called the Comet, built by Messrs. R. 
and W. Hawthorn, of Newcastle-on-Tyne, in 1835. Our 
engraving is copied from an old copper-plate engraving, 
for which we are indebted to Mr. Wilson, of py mew 
This engine was very similar to Stephenson’s Planet, except 
that it had four coupled wheels, while the Planet had but two 
driving wheels, and two leading wheels of smaller diameter. 
The Comet took one of the first trains which ran over the 
Newcastle and Carlisle Railway, on the 9th March, 1835. 
It continued running until the year 1860, when it it was 
re-purchased by Messrs. Hawthorn. The flanges were 
turned off the leading wheels, and the engine being set up 
on cast iron brackets, was employed to Dive the shafting 
of a saw mill and pattern shop, and it did this work until 
about 1870, when the boiler, which was the original one, 
was deemed unsafe, and the engine was broken up. The 
engraving explains itself without description. 
Among the earlier locomotives built were fourteen by 
Messrs. Bury, Curtis, and Kennedy, and of the following di- 
mensions, Their type was something like that of the Comet, 
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Early ive Engines made by Mi Bury, Curtis, and | air engines whose dimensions are given in the table below. 
K 'y, Liverpool. size, but globular, and nearly covered by the brasses with | There can be no doubt but that the consumption of 
| ee the object of excluding dirt, retaining the oil,and facilitating | fuel was very high considering the small loads hauled, but 
. . ; motion. z we have every reason to think that the want of econom 
Name. — Length of Wheels. | It may not be out of place to dispose here of a popular | was due to the employment of low-pressure steam without 
|Diameter. “Stoke. error. It was believed, and is now believed by a good | expansion, the proportion borne by the work done in 
! - many, that tires were originally coned in order to facili- overcoming back pressure to that consumed in hauling the 
Dreadnought 9in. 24in. ong 3ft. Gin. coupled tate the passage of trains round curves, the larger diame- | load being very unfavourable—that is to say, the net or 
sheemyeat os ™. —_ pee en | ter of wheel taking the longer outer rail. But this was not | indicated power of the engine was small compared to its 
— i: Gin, Bft. Oin, and 3ft. Oin. | the idea with the originators of thesystem. They adopted total power. The boilers, we fancy, must have been fairly 
ae Sin. léin. | 4ft. Gin. and 3ft. Oin, it to keep the flanges from bearing hard against one rail or | efficient, as they contained a reasonable number of tubes, 
Clarence 12in. 18in. | ft. Qin. coupled , the other. The tendency of the train is always to fall | the Lion, for example, had 126 tubes, over 8ft. long. 
Collier ... 12in. 18in. | 5ft. Gin. =~ | to the lowest point, and this will be reached when the |The tube surface in this engine was more than nine times 
Come — ~~ _ = = > flanges are removed, say, half an inch from each rail. | the fire-box surface. We shall not repeat here what we 
~ os » — = aft. Gin. and 3ft. Oin. The coning seldom exceeds 1 in 16, and it is easy to have already fully set forth as to the working expenses of 
— in, 18in. | 4ft. Gin. coupled _ See that with the small amount of side play available these ae. but we may say that their annual performance 
Bay ... _. To léin. | 5ft. Oin. and 3ft. Gin. | the diameter of a wheel could hardly be augmented by avers about 15,000 miles, which was very good 
. 7 | Hin. 16in. | 5ft. Qin. and 3ft. Gin. more than a small fraction of an inch, say ;';, which considering what materials and workmanship were at the 
Washington... 10in. l6in. | 4ft. Gin. coupled | could have no appreciable effect. | time. 
Locomotive Engines belonging to the Liverpool and Manchester Railway to the year 1840. 
~~ Cylinder. Diameter of wheels. Tubes, Inside diam. of fire-box. Boiler. Chimney. Heating surface. 
Date = j Weight of 
= Name of j | eight 
Diam. BE Driving Leading/Trailing) Length. §§ Length | Length.) Diam. |Length.) ¢ | Fire-box.| Tubes. water and fuel. 
- | ES | a 
No. Year. | in. in. | ft. in. | ft. in. | ft. in. | No. | ft im. | im. | ft. im. ft. im. | ft. im. | ft. in. | ft im. | ft in. | im. | sq.ft. to 
9 | Planet .. 1890 | 11 | 16 | 5 0 | 3 6 | none | % | 7 o Mi2r9|/smisni — — — | — | 34°87 | 248-2 _ The first engines 
11 | Mercury 1830 ll | 18 5 0 3 6 83 6 214; 3 2 3 5 39°86 208°8 that were made 
19 | Vulcan .. 1s31 | 1 | 16 | 38 6 » |102 | , | 1 221 | 8 7%] 6 4] 30] 5 5 | 12 | 34:70 | with horizontal 
2 |Fury .. 50/36 211 | 8 if 34°70 | 263-0 cylinders had both 
22 | Victory .. ” 11 | 16 5 0 3 6 98 61 11 8 7 5 5 85°34 251°1 912 3 driving and lead- 
23 | Atlas .. 12 | 16 | 50/50 | 78] 2 2 0] — | s7-e9 | 2345 ing wheels made 
27 | Pluto 50) 36) | 84 2 $0) 37] 720 | 32] 51 | 12] | 256-2 1312 1 of wood, with cast 
29 | Ajax ,, 72 | ss s — | — | 3896 | 203 143 iron naves and 
30 | Leeds none | 102] 610 | 18 | 18 | 210) 87) 5 6 | 12 | 83-12 | 26174 
31 | Firefly 133 | 50) 86) 89 | 7 2313/34) — | — 13h | 40°82 | 260°0 
33 | Patentee | 12 | 18 | 0/10/77), 4/170! 8 5 | 510 | 14 | 46°26 | 303-0 148 0 
34 | Titan | 2% | 50)]5 0) 3 0] 88 | 8103] 12] 5 9 | 12 | 40°58 | 322-5 373 
35 | Orion — 39°94 | 326-9 
36 |S 15 | 11 | 18 | 50/36} — | 8175 | 2 3 12 | | 244-7 = 
37 | Rapid .. 1 8 | 8 5], | 1 2.233 36°70 | 281°6 
38 | Speedwell 13/16 | 1 332i | 30 | 8 | 84°57 | 955-7 
39 | Hercules | 15) — | — — | 12 | 45°90 | 
40 | Eclipse . 2] 50/50) — {107} 8 | 1290/8 — | — 87°15 | 340°2 _ 
41 | Star. » | — | re — 40°06 | 289-7 
, 21 3. 
42 | York 8s 2 in! 4] 71 | 8 | 410 | 1g] 37-86 | 313-3 
43 | Vesuvius 143/16 50/36/30] | 8 Of] 16] 2 13; 30)8 4] 7 3 3] 5 8 | 12 | 387-38 | 286-2 
44 | Thunderer 9 | , | 2 8 | 22] 88] 8 3 | 510 | 14 | 40°39 | 325-1 — 
45 | Lightni 13/16 /50/86/30/] 1h], 3 2] 5 8 | 12 | 42°02 | 285-6 niu 
46 | Cyclops a 16 | 50/36/3830] 8 | 21] 6 8 | 193] 42°02 | 284-6 12 8 0 
47 | Milo — jm — | 12 ~ 21 2 
48 | Phenix 4} — |10 |] 80 | ees Te 43°60 | 318-0 1210 2 
49 | Dart .. | 1837 | 14 | 22 | 5 0] 8 6 | 8 6/100 | 8 | 29 4/76/30} 410 | s8-08 | 301-5 12 2 0 
50 | Majestic 12/50/38 8 6 |] 8 OF] , | 2 3 3s 76] s0}50] 42°19 | 313°6 2 9 1 
51 | sei ,, = 13 0 2 
52 | Arrow 14 | 12] 50 | 3 6 | 3 6 100 | 8 OL} | 28) 383 4)76) | Ig] 87-10 | 301°5 1013 1 
53 12}/50/36 | — |107 | 80/ , | 2 6) 31/8 BI 30) — 42°89 | 321-0 1212 0 
54 | Meteor 12/50/86 6/10] 8 | | 2 2%) 34176! 8 0 | 420 | 38-57 | 
55 | Comet | 12 | 6 | 3 6 | 8 39°05 | 301-5 121 2 
56 | Vesta =| 80), | 76] 32) 12} | 1212 2 
57 | Lion 138 |] 50/50/36 8], | 26) s0}ss]75 $152] ,, | | Coupled Bank. 
' | 
ss | Tiger | 2 s/s ai 75 52], 40°75 | 388-0 14 9 |Engines ditto. 
59 | Rokeby — 3 , 45°84 | 384-0 1415 2 
60 | Roderick n 50/86 36/18 | 8 , | 2 6) 76/33) 49), 44°64 | 385-9 14183 2 
61 | Mammoth | 12 8 | HH 2 | Be 5 6 | 13 | | 1319 0 Coupled Bank en- 
62 | Leopard my | 18 5 0 seise | 8 2 2 | 7 6 § thee 41°67 | 385°9 13 13 0 
63 | Mastodon » | 50/50) 30] 2 | | s 82 | 410 | | | 5 2 (Ditto, 
6a | Panther » | Mb) 50} 86) 36 so 76 2 | 12] | M40 
65 | Elephant » — xi — | Ditto. 
.. » — | se | 8 3 7 5 xy | 410 | » | 47°10 | | 15 3 |Ditto. 
67 | Buffalo .. » | 50] 50) | 26) 3 4/33 663 — | sero Ditto. 
6s | Goliah 11 | 5 0 0 | 3 6 | 127 26/3 a 834/76, 35 47°10 | 381-10 15 3 0 Ditto. 
} 


This Table was compiled for Mr. Fyfe, Locomotive Superintendent at the Ordsall-lane Works of the Liverpool and Manchester Railway, Manchester. 


MADRAS AND COLOMBO HARBOUR WORKS. 
Mr. THorowcoop, the superintendent of the works now in 
progress at Madras, has submitted his latest report of proceedings, 
and states that during the month of September last the length of 


deep sea pier finished exceeded by 90 lineal feet that completed | 


during the previous month of August, during which month 447ft. 
had been constructed, so that the work of September was no less 
than 537ft., making a total for the two months of 984ft. The 
weather during both months had been exceedingly favourable 
for the operations, and every advantage was taken of it. On the 
superstructure of the north pier, during September, 360 blocks 
were set, advancing this section by a length of 210$ lineal feet, 
and making its total length 3512}ft. From this point, only 
163ft. remained to bring the work to the commencement of the 
proposed head, and it was anticipated that this could hardly be 
got through at the same rate of speed as had been attained 
during August and September, as that speed had severely taxed 


the supply of blocks sufficiently hardened for use, and great care 
was exercised that none of these should be employed in the 


work until they had had sufficient time to harden thoroughly. 
The total number of blocks set in this northern pier during the 
two months under review was 680. The deposit of rubble stone 


for the base of this pier during the same period did not proceed | 


with the same great rapidity as had been attained on the super- 
structure. This was greatly due to the failing supply of laterite 
in one of the quarries, that of Ambatur, and partly to the laying 
up of the two tug steamers, Hobart and Salisbury, for much- 
needed repairs. There had been 12,445 tons of stone deposited 
on the base during September, of which quantity the steam 
hopper barges were only available for the deposit of 3935 tons. 
The block work had been run out rather close to the end of the 
rubble bank, which, at the end of September, extended 215ft. in 
advance of the superstructure ; but of this length only about half 
had been fully made up in readiness for block setting upon it 
The necessity referred to above of slackening this latter work, 
owing to the diminished supply of blocks in readiness, would, Mr. 
Thorowgood reported, give an opportunity for completing the 
base as far as the pier head, and, at the same time, would 
restore the proper amount of advance of base over blockwork. 

On the south pier the rate of progress had been much greater 
than the resident engineer had anticipated; far greater, he 


thought, than had ever before been réached in any deep sea ‘March, 1881. Some fears are expressed in the report as to deprecated. At the recent meeting of the Peninsu 


pier by 236}ft., and bringing its total length up to 2972}ft. 
From this there only remained 51ft. to be executed of the curved 
| work of the pier. As in the case of the north pier, the deposit 
| of rubble base on this south pier was below the usual rate of 
advance, only 12,823 tons having been thrown, of which the 
steam hopper barges were only able to contribute 2923 tons. In 
the case of this pier, also, the block setting had advanced too 
closely to the end of the rubble base, that being only 220ft. in 
advance of the superstructure, and only fully made up for 120ft. 
| of that distance. Every exertion would be made to push this 
| part of the work forward as rapidly as possible, but the weak 
| condition of the steamers unavoidably caused great delay in its 
| execution. 

We gather, from what Mr. Thorowgood wrote, that considerable 
anxiety was still felt as to the effect of the sea on the beach in 
the neighbourhood of the works, owing, we presume, to the 
| altered condition of things arising from the divergence of the 
waves caused by the piers. The report stated that it had become 
a difficult matter to supply sufficient stone to protect the shore 
without seriously impeding the progress of the harbour works 
themselves. A larger force of labour was at once to be put ontothe 
protective worksn tothe north of the Police tannah, and the 
engineer hoped that a few days would see a sufficiently good 
revetment completed, “to prevent any damage to property 
before the wind changes to the north-east.” As we have not 
received intelligence of any damage having occurred, we must 
suppose Mr. Thorowgood’s works to have been efficient for their 
intended purpose. During September 900 tons of boulders were 
used up in these protective works. 

The total expenditure incurred on the harbour to the end of 
September had been £452,304 10s., of which £15,397 had been 
spent during that month. Generally, during the quarter, the 
north pier had advanced 487°6ft., and the south pier 572°3ft., a 
rate of progress far in excess of that accomplished during any 
previous quarter since the works were begun. Mr. Thorowgood 
stated that during the quarter following his report he could not 
expect to advance the works to any great extent, “as in the 
deep water now reached only a slight sea from the north will 
interfere with operations.” During this quarter, however, all 
the concrete blocks for the north pier head would be prepared, 
and this would enable that pier to be complete by the 31st 


work. During September, 416 blocks were set, advancing the 


| danger to be apprehended by over pumping at the southern end 
| of the intercepting beach drain, and the Government had com- 
| municated its intention of calling the attention of the Municipal 
Commissioners to this matter. Everything in connection with 
| this work appears to be going on satisfactorily, and the Madras 
a had expressed itself greatly pleased with the progress 
e. 
The north-east monsoon, which will, as pointed out in Mr. 
Thorowgood’s report, retard the progress of the Madras works 
during the present quarter, is that favourable for the prosecu- 
tion of the sister works at Colombo, on the opposite coast of 
Ceylon. In our last notice of these works we referred to the 
deficient information published as to them, and we are therefore 
unable to offer our readers the same details in regard to them 
that have been at our di in the case of Madras. We regret 
to hear that Mr. Kayle, the resident engineer at Cvolombo, 
Harbour, had been temporarily incapacitated from the effects of 
sunstroke, and that he had been obliged to leave Colombo for 
the hills to ensure recovery from them. In his absence, however, 
block making was proceeding both day and night, relief gangs of 
workmen being employed upon them, and, as the latest accounts 
received from the colony state the north-east monsoon to have 
fairly set in, we may shortly expect to hear of rapid progress. 
The final decision as to the ultimate design of these works has 
been still further delayed by discussion of Sir John Coode’s plans 
for them, and the colonists appear—unwisely, as we think 
—to give preference to proposals made by the local surveyor- 
general, and to seting aside those submitted by an engineer 
so practised in this branch of the profession as is Sir John Coode. 
A sub-committee of the Legislative Council appointed to con- 
sider this subject, and more especially in its financial aspect, have 
reported that the expenditure must, looking to prospective 
returns, be limited to £800,000, and it is feared that Sir J. 
Coode’s designs cannot be carried out in their entirety within 
that limit. Doubtless this consideration has mainly caused the 
desire to seek alternative plans from another and less experienced 
quarter. It may be very properly necessary for the colonists to 
“cut their coat according to their cloth,” but we fear from all 
we have heard that such a resolution may lead to the fulfilment 
of a second adage, the “ spoiling of the ship for the ha’porth of 
| tar.” In view of the large interests involved in securing the most 
| complete harbourage at Colombo, this would be greatly to - 
an 


with, however, the well-known Bury bar frame, and, we In looking at our engraving, it will be seen that the crank In Tus Enotyezer for Oct. 15th, 1880, page 291, we dealt: 
believe, the semicircular fire-box :— pins in the coupling rods appear to be ridiculously small, with the coke and cost of of the 
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Oriental Steam Navigation Company, its chairman stated the 
intention of the directors to shift their present coaling station 
and port of call at Galle to Colombo, when the works at the 
latter place are sufficiently advanced to afford protection to their 
steamers, and such a large development of the trade of that 
port may then be expected, that a wise prevision should be 
exercised to provide for its utmost requirements, The colonists 
seem to be quite decided that all attempts shall be abandoned to 
fit their harbour, when completed, for the docking of the large 
vessels of the Imperial Navy, and have stated their opinion that 
if such accommodation is required, it should be provided for 
from the Imperial funds. To such a resolution, under the 
financial circumstances of the colony, it is not possible to take 
exception ; but certainly, if the views held at the time these 
works were first conceived are to be carried out, every facility 
should be afforded for the largest ships of the mercantile marine. 

In one section of this work there has been very considerable 
delay, viz., in that of the dredging operations required to give 
the desired depth of water within the breakwater. Some 
eighteen months or so back, a large steam dredger, the Merak, 
sent out by the Dutch Government for works at Batavia, was 
wrecked on its passage to that place in the tempestuous port of 
Galle, and was given up as hopelessly lost, and sold as such for 
a trifling sum to a mercantile firm in the island. Its purchasers, 
however, succeeded in raising her, and after having had necessary 
repairs effected at Bombay, they made a remunerative sale of her 
to the Ceylon Government for employment on the dredging 
operations referred to. From some cause or other with which 
we are unacquainted, that necessary part of her gear, the ladder 
buckets, were not supplied with her, and these had to be ordered 
from England. We understand that these, when completed, were 
rejected by the Crown agents on account of defective steelwork 
in their lipping, and it is only by a mail or two back that we 
heard of their safe delivery in Ceylon. Messrs. Green and Co., 
of Blackwall, have just dispatched a paddle steamer built by 
them for the service of the hopper barge train, and when this 
arrives out there should be no further delay in the commence- 
ment of deepening operations. 

Fy > sare the condition of matters at the ports of Madras 
and Colombo, and considering the financial difficulty attaching to 
the latter-named works, there seems little doubt but that the 
Indian harbour will be ready for the reception of vessels some 
time in advance of that in Ceylon. 


THE THEORY OF THE PHOTOPHONE. 

Mr. W. H. Preece last week presented a paper to the Royal 
Society having the title, “On the Conversion of Radiant Energy 
into Sonorous Vibrations.” The experiments described in this 
paper had for their object the determination of the cause of the 
photophonic phenomena as discovered by Professor Bell and Mr. 
Tainter. It will be remembered that at first Professor Bell 
ascribed these phenomena to the effect of intermittent light 
vibrations. It was not long before several scientific men in France 
expressed doubt as to the part played by light in the results 
obtained, and Professor Tyndall in England made several experi- 
ments in the presence of Professor Bell, which seemed to point 
to heat as the acting agency. Professor Bell described the 
phenomena obtained, treating the cause as a matter for investiga- 
tion. Mr. Preece determined once for all to investigate the cause, 
and he claimsto have settled the question, and toshow that radiant 
heat and not light is to be credited with causation. In the 
paper presented to the Royal Society he pointed out that Prof. 
Bell and Mr. Tainter have partially answered the question by 
showing that the disturbances are not necessarily due to light, 
for they found that sheets of hard rubber or ebonite do not 
entirely cut off the sounds but allow certain rays to pass and the 
effect to be obtained. M. Mercadin has shown that the effects 
are confined to the red and ultra-red rays of the spectrum. 
Prof. Tyndall has shown that the sound effects are a function of 
all gases and vapours absorbing radiant heat, and that the 
intensity of the sounds is a measure of this absorption. The 
first series of experiments by Mr. Preece was to show that 
ebonite is diathermanous. The following is the result, and the 
numbers indicate the relative diathermancy of the substances 
used to the source of light used :-— 


Experiments in Diathermancy. 


Material. Standard candle. Lime light. 

Ebonite No. 1.. - 60 = 

” e 793 

India-rubber (mative) .. .. . 443 . 614 
pared - 60° 54° 
(vulcanised) .. 0- 
oe » (and ozkerit).. 


Ebonite, however, proved to be very variable, some pieces being 
diathermanous, while others were athermanous. This being so, 
shows, however, that luminosity cannot be the cause sought for, 
which is thermic rather than luminous. The questions raised 
are—is this thermic action expansion and contraction of the mass 
due to the absorption of heat, or is it a disturbance of molecular 
pressure, or is the effect due to some other cause? Experiments 
were made to test whether the sonorous effects of hard discs 
could not be explained by the change of volume due to the im- 
pact of the heat ra’ The experiments, however, were pretty 
conclusive against the theory. 
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A B is a thin strip or wire 6 centimetres long, of the substance 
to be examined, fixed to a platinum “make and break” M, and 
adjusted to a lever S, round whose axis is fastened a silk thread, 
the end of which is attached to the strip or wire as A, and whose 
position could be adjusted by a screw C. Any variations due to 


expansion and contraction of the wire would produce intermission 
in the electric currents passing through the telephone T, which 
if periodically produced would tesult in sonorous vibrations in 
the telephone. Heat from various sources and from various 
distances was allowed to fall intermittently on A B, but, as we 
have said, the results showed that the investigation was not so 
soon determined. 

The next question to settle was whether the effect was due to 
a disturbance of molecular pressure, which may for 
short be called radiometer action. An apparatus was 
constructed similar to that described by Messrs. Bell and 
Tainter. The source of light L was an oxyhydrogen lime- 
light. The rotating disc R was of zine perforated 
with holes, which could be noiselessly rotated, so as to obtain 
1000 intermittances per second. Glass lenses G@ were employed 
to focus the light upon the perforations of the rotating disc, and 
another G" to render the rays parallel on the other side of the 
disc. A mahogany case or cup C to retain the discs to be experi- 
mented upon was constructed as shown in section in Fig. 3, and 
fixed 400 centimetres from the source L; a being the disc 
5 centimetres in diameter, clamped on by screws, a brass tube }, 
to which the india-rubber hearing tube (h) was fixed ; ¢ a circular 
air space behind the disc, 6 centimetres in diameter, and 3 milli- 
metres to 5 millimetres deep. Cavities of various dimensions 
and forms, spherical, conical, and trumpet-shaped, were tried, 
but the ones described were those which gave the best effects. 

Experiments were made with various discs of ebonite, zinc, 
mica, &c., blackened, clean and bright, but the results were in- 
ednclusive. The effects produced by the zinc disc, though very 
weak, favoured the theory ; those given by the mica disc completely 
refuted it; while those given by the ebonite discs were almost of 
a neutral character. If D be the disc—Fig. 4—and C the source 
of light, then if the excursions of the discs to and fro were due 
to expansion from the absorption of heat, it would first bulge 
towards A, since the side towards the source of light would 
expand first. If, on the other hand, it were due to the radio- 
meter effect, it would first bulge towards B. An extremely 
delicate electrical contact arrangement was constructed to deter- 
mine this by means of a telephone, which recorded the excur- 
sions to and fro of the disc ; but the result was sometimes in 
one direction and sometimes in the other. Moreover, the effect 
was slow, and no more than five distinct vibrations per second 
were obtained. This result raised the question whether in Bell 
and Tainter’s experiments the discs vibrated at all. 
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A delicate microphone was fixed in various ways on the case 
Fig. 3. Although the sounds emitted in the hearing tube were 
as intense as indicated in experiment 1, scarcely any perceptible 
effect was detected on the microphone. Had the disc sensibly 
vibrated, its vibrations must have been taken up by the case. A 
microphone never fails to take up and ify the minutest 
mechanical disturbances. It was thus evident that the disc did 
not play a prime part in this phenomenon, but it appeared, as 
Professor Hughes suggested, that the result might be due wholly 
to an expansion and contraction of the air contained in the air 
space c, Fig. 3. 

To obtain considerable effects it was found necessary to have a 
lens d, Fig. 5, placed close in front of the disc a. If the lens d was 
removed, and the disc left supported without any air cavity, 
either behind or in front of it, no perceptible sound was obtained, 
proving that the effects were really due to the vibrations of the 
confined air, and not to those of the disc. It was, therefore 
determined to dispense with the disc altogether, which was done, 
and better results obtained. A clean case, similar to Fig. 5, was 
found to give no effect, but when its interior was blackened by 
camphor smoke it gave strong sounds, It was thus evident that 
the sonorous effects were materially assisted by coating the sides 
of the containing vessel with a highly absorbent substance, such 
as the carbon deposited by burning camphor. It remained to 
be seen how far the lens played a part in this phenomenon. 
Experiments show that the sonorous vibrations are due to the 
motions of the contained air and are independent of the disc, and 
that their production is materially assisted by lining the surface 
of the containing space with an absorbent substance, that they 
are dependent on the heat rays, and are not obtained where the 
heat rays are stopped by an athermanous diaphragm. A long 


series of experiments fully described by Mr. Preece in his paper 
shows that transparent bodies behave in an opposite way to 
opaque bodies. Glass and micacan be rendered athermanous 
and silent by a thick coat of carbon. Zinc, copper, and ebonite 
produce sonorous effects by a proper disposition of carbon. The 
effect in the latter case might be due to a radiometer effect, 
though feeble in intensity, or to conduction through the mass of 
the diaph: . Tests were made to determine this, the results 
establishing the inference that the effect is one of conduction. 
Since these sonorous effects are due to the expansion of 


absorbent gases under the influence of heat, and since wires are 
heated by the transference of electric currents through them, it 
seemed possible that if we enclosed a spiral of fine platinum 
wire P(Fig. 6) in a dark cavity a 6 c d, well blacked on the inside, 
and sent through it, by means of the wheel brake W, rapid inter- 
mittent currents of electricity from the battery B, heat would te 
radiated, the air would expand, and sounds would result. i 
was done, and the sounds produced were excellent—in fact, with 
four bichromate cells, sounds more intense than any previously 
observed were obtained. 

Furthermore, it was evident that if the wheel brake W were 
replaced by a good microphone transmitter articulate speech 
should be heard in the case of abcd. This was done, and an 
excellent telephone receiver was the consequence, by means of 
which speech was perfectly reproduced. The explanation of 
these remarkable phenomena is now abundantly clear. It is 
purely an effect of radiant heat, and it is essentially one due to 
the changes of volume in vapours and gases produced by tke 
degradation and absorption of this heat in a confined space. The 
discs in Bell and Tainter’s experiments must be diathermanous, 
and the better their character in this respect the greater the 
effect ; remove them and the effect is greater still. Messrs. Bell 
and Tainter obtained their timbre and pitch notwithstanding 
variation in the substance of the disc, and M. Mercadier found 
that a split or cracked plate acted as well as when it was whole. 
These facts are consistent with the expansion of the contained 
air, but not with any mechanical disturbance of the discs. More- 
over, M. Mercadier showed that the effect was improved by lamp- 
black, but he applied it in the wrong place. The discs may, and, 
perhaps, do under certain conditions, vibrate, but this vibration 
is feeble and quite a secondary action. The sides of the 
containing vessel must possess the power to reduce the 
incident rays to thermometric heat, and impart it to the 
vapour they confine, and the more their power in this 
respect, as when blackened by carbon, the greater the effect. 
The back of the disc may alone act in this respect. Cigars, chips 
of wood, smoke, or any absorbent surfaces placed inside a closed 
transparent vessel will, by first absorbing and then radiating 
heat rays to the confined gas, emit sonorous vibrations. The 
heat is dissipated in the energy of sonorous vibrations. In all 
cases, time enters as an element, and the maximum effect 
depends on the diathermancy of the exposed side of the cavity, 
on its dimensions and surfaces, and on the absorbent character 
of the contained gas. The remarkable property which deposited 
carbon possesses of reducing radiant energy to thermometric heat 
is strikingly shown by these experiments, and it suggests an im- 
portant field for inquiry for those who are working in the region 
of radiant heat. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE BLACKHEATH SUBSIDENCES, 


Simr,—I had hoped that one result of the articles in THE 
ENGINEER of February 4th, and Nature of February 17th, would 
have been to place the Subsidence Committee in the possession of 
funds sufficient for the work of exploration. Money, however, comes 
in but slowly, and there is consequently still room for tion on 
the subject. It seems to me that while various hypotheses involv- 
ing the agency of water, have received their due share of atten- 
tion, to say the least, man, as a maker of peculiar holes, has met 
with less than he is justly entitled to. This is the more evident 
when we consider what he has done in old times in the immediate 
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neighbourhood of Blackheath, about Bexley, Chiselhurst, Eltham, 
places, and in “Jack Cade’s Cave” at Blackheath itecl? 
Having heard that the ‘‘ Danes’ Holes” of Bexley and Crayford 
bore some resemblance to the Blackheath pits, I made inquiries of 
Mr. F. C. J. —- of Belvidere, an authority on the Danes’ 
Holes, as where they ~_ best be seen in the neighbourhood 
of Wood as a good place, and 
remar! e tho e Blackheath pits belonged 
Danes’ Hole class. 
The pits of Joyden’s Wood ap; to abound most in that 
of it called Caveys Spring. Besides a number of shallow excava- 
tions, resembling the bell-shaped pits so common in colliery dis- 
tricts about the outcrop of a coal, there are several vertical shafts 
which were too deep to be measured by my measuring tape of 66ft. 
These shafts were narrow, about 3ft. in diameter, and their sides 
—— vertical. They were all in the Thanet sand, which about 
xley is rather more than 50ft. thick—Whitaker, Geol. Lond. 
Basin. Ina field on the east side of Caveys Spring were two pits, 
one partly filled up and of the same type as those already men- 
tioned, the other of precisely the same character as the two 
deeper of the three Blackheath pits—see drawing in THE ENGINEER, 
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February 4th. The sides of the latter were vertical, except near 
the bottom where the pit widened considerably, and its depth 
varied from 20ft. to 25ft., there being a mound of sand in the 
centre. Its diameter was about 25ft., or considerably more than 
that of any of the Blackheath pits. This pit and the narrower 
one close by are both marked on the Ordnance 6in. map. They 
are between the words “ Caveys Spring” and the old lodge. Two 
gentlemen living at Bexley, Mr. Wheeler and Mr. F. Wheeler, 
informed me that at the bottom of each of the narrow shafts was 
a chamber in the chalk formed on the same plan as that shown in 
the section of the Eltham Park pit; a bed of flint forming the 
roof, and —— of chalk being left here and there as supports. 
They had been down several. 

The remarkable discovery at Eltham Park three years ago, in 

February, 1878, discloses the existence of a pit, originally, in all 
robability, a Danes’ Hole, within three miles of Blackheath. 
This Eltham pit is now covered in, but full particulars were 
obtained from a paper on it by Mr. W. M. Hindes Petrie,* and a 
lan and sections—from which those here given have been reduced— 
th ay lent by Mr. Jackson. As Mr. Petrie’s paper is not 
illustrated by any plan or section, those given will be found interest- 
ing. Referring those desirous of full details to Mr. Petrie’s paper, 
I will here mention only the more important points in connection 
with thepit. It was discovered by a workman who was sent along a 
disused tein to find out the course taken by a quantity of water 
that had escaped through a leakage. He eventually found himself 
close to the top of a deep shaft, which was covered over by an arch 
of brickwork. This brick arch was broken up and the shaft and 
chamber below were explored. It was found that the 
chamber had been used as a cesspool, probably for a century or 
more, the solid stuff being represented by a deposit of about 6in. 
of clayey matter, and the more liquid part of the sewage having 
lated through the chalk. The chamber was about 30ft. by 
t. and 9ft. high, the extreme dimensions being somewhat greater. 
The shaft was lined in its upper part with brick and its lower with 
courses of chalk, as shown in the section, the lowest 20ft. being 
unlined. Mr. Petrie notices that five courses of chalk occur in the 
midst of the brickwork about 47ft. below the surface, and remarks 
that the chalk for these courses was no doubt procured from the 
ehalk in the shaft 70ft. below, which must have been unlined at 
the time from these chalk courses downwards. This circumstance 
shows that possibly the shaft may have existed for centuries in an 
unlined state before being modified as it now is. The diameter of 
the shaft at present is from 49in. to 50in., or somewhat greater 
than is usual among,the unlined shafts of Bexley. As the chamber 
below is of precisely the same character as those of the Danes’ 
Holes eastward, and as the lining of the shaft may be, as we have 
seen, a modern addition, the only point in which this pit—in all 
probability—originally differed from those of Bexley is in its greater 
depth. The pits of Caveys Spring are about 70ft. deep, while this 
is 140ft.; they are through Thanet sand alone to the chalk, while 
this pit is through the Woolwich and Blackheath beds in addition. 
We have seen that the Thanet sand stands well in an unlined 
shaft. The beds above it, however, vary so much from place to 
place, as regards their likelihood of standing well in such a position, 
that it is impossible to predict their behaviour. The Blackheath 
pebble beds, for instance, may form a hard conglomerate or a com- 
paratively loose gravel. 

I inquired of a farmer at Bexley if holes ever appeared there 
suddenly as they had done at Blackheath. He replied that once 
while ploughing in a field he traversed a spot which, on his return, 
disclosed a large hole. Such a hole might appear suddenly either 
from the breaking in of an insufficiently filled up or covered shaft, 
or from old burrowings too near the surface for stability. 

On comparing the geological section at Eltham Park with that 
probably existing at Blackheath, the only difference is found to lie 
in the greater thickness of the beds above the chalk at the former 

lace. Chalk may reasonably be expected at Blackheath at a 

epth of from 80ft. to 90ft. instead of 115ft. In spite of its great 
depth the Eltham chamber is seen to be well above the water level 
in the chalk, which is there about 64ft. above Ordnance datum. 
At Blackheath Mr. De Rance states—Nature, February 17th—that 
the water level in the chalk is about Ordnancedatum. The height 
of the surface of Blackheath at the holes is from 130ft. to 135ft., 
so that, supposing the chalk to be 90ft. below, there would be 
ample room for a chamber like that at Eltham above the water 
level. While, on the other hand, as Mr. De Rance points out, the 
comparatively small amount of chalk above the water level at 
Blackheath makes it unlikely that the subsidences there are due to 
pipes descending vertically into the chalk. And Mr. W. Whitaker, 
who has probably had more experience of the chalkand overlying beds 
than any other man living, remarks, in his ‘‘ Guide to the Geolog. 
of London,” that pipes in the chalk are never seen where there is 
any considerable thickness of overlying beds. But pits exhibiting 
at once the chalk and overlying beds seldom show even 50ft. or 
60ft. of the latter, much less S0ft. or 90ft. 

In conclusion, I may remark that in my opinion the popular 
tradition that these Danes’ Holes of Bexley and elsewhere were 
originally intended as places of security for persons and property 
from Danish and other pirates and robbers, seems to be the most 
reasonable explanation of their existence. Those that I saw at 
Bexley cannot have been for chalk or flints, as on the east side of 
Joyden’s Wood is a broad spread of uncovered chalk less than a 
mile from Caveys Spring. Granting the popular tradition, there 
can be no more likely spot for such holes than the Blackheath 
plateau, so near the river and with so extensive a view of it. The 
turf of Blackheath, indeed, may hide the burrowings, not of one, 
but of many ages. In short, though not venturing to conclude 
that geological agencies are necessarily out of the question, it seems 
to me, so far, that these Danes’ Holes of the neighbourhood are 
really cases in point, while geological explanations derived from 
other districts with different strata and physical conditions are 
not, T. V. Homes. 


MILD STEEL FOR SHIPBUILDING. 


Sr,—In your third number of this year you give an interesting 
report from the Bureau Veritas on mild steel for shipbuilding. I 
very much complain that you so shortly deal with the resistance to 
transverse stress ; but the reason is, I suppose, that these experi- 
ments are not yet completed. (a) On page 42 it is said that the 
pressure was added in single kilogrammes until the limit of 
elasticity was reached, and in two kilogrammes afterwards; but 
according to the first table it ought to be quite the reverse. In the 
second table some of the figures do not agree. 

@) No. Dimensions of test-piece. 


25°4 299-72 
iG) Sect. Limit of elasticity. 
No. Area. Total strain. Strain a sq. in. 
Square m.m. Kilos. ons. 
358 228°41 . 7223 171 
361 313°95 ° 7530 
I shall be much obliged, Sir, if you will give these figures correctly. 


(d) Your expression about the im 
clear and easy to understand, as the dimensions of the two samples 
are not alike. Wht information on this subject you might give 
will probably be interesting for many of your ers, Bm. 

Newcastle-on-Tyne. 

[In reply to “‘Bin.’s” letter we have to observe :—(a) As a rule 
the pressure was added in single kilogrammes until the sample 
took a permanent set; but it so happened that in one or two 
instances this practice was reversed, and this was the case with the 
sample referred to in the first table. (4) The sectional area of 
sample No. 356 is correct; but in the breadth a ‘‘9” has been 
copied by mistake for a ‘‘4.” The following figures are correct :— 

25°4 x 11°83 mm. = 299°72 square mm. 
(c) These figures are practically correct, though in the column of 


* Proc. Roy. Archzol. Inst., March, 1878. 


strain in tons per square inch 18°3 isa nearer equivalent for the | 
kilogrammes per square metre than 18°4.  ‘‘ Bm.” will see that it | 
is a mere accident that samples of different sectional area and | 
standing a different total strain should work out to exactly the 


same strain per unit of sectional area ; or, rather, I should say it | 
(a) The decimal 
~- has been inadvertently omitted in the impact, which should | 


is a proof of great uniformity in production. 


4°47 kilogrammetres—or more strictly 4°464 km.; but the 
dimensions of the two samples have nothing to do with the ques- 
tion, as it is their breaking strain per unit of sectional area that is 
compared. 
resistance to rupture by multiplying the breaking weight into half 

the ultimate elongation, in No. 356 
48 kilogs. x 0°18 metre 


= 4°464 kilogrammetres, 
and in No. 353 
43 kilogs. : 0°24 metre _ 5°16 kilogrammetres ; 


consequently the latter is the tougher sample of the two. The 
= ET are continuing their experiments and investigations,— 


A NEW CONDENSER. 


Str,—The proposal for a new form of condenser, published in 
your impression of the 11th inst., by which the impact of the 


exhaust steam clears the condenser is not new; the form, as indi- | 


cated in the illustration, would not work in practice, although the 
system itself has recently been carried successfully into effect. 

Three years ago a patent for this system of condenser was taken 
out by Mr. James Wimshurst, principal surveyor of iron ships to 
the Board of Trade; and as y have just concluded a series of 
experiments upon it, in conjunction with Messrs. Tangye Bros., of 
Birmingham, I have no doubt some of your readers will find an 
interesting description of the apparatus and the results. 

The tracing herewith shows the condenser in section, as attached 
toa Tangye engine. It will be observed that the exhaust steam 
is led in at the top of the condenser, that it almost immediately 
encounters the injection water, which is fed through a non-return 
valve A, and that, passing downwards, it is led through a bell- 
mouth-shaped termination of the condenser proper to a box fitted 
with non-return valves opening vertically up , BBBBBBBB; 
C is the overflow pipe. 
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SEOTION OF VALVE 


The results most recently obtained were as follows :—The con- 
denser was attached to a 12in. Tangye horizontal engine, and after 
correcting the small but important details in the temporary arrange- 
ments made for trial, the vacuum was found to vary from zero to 
25in., with 128 revolutions of the engine. Upon the exhaust being 


led to the atmosphere instead of the condenser, the revolutions of | 


the engine, with the same constant load, were found to decrease to 
100, showing that the vacuum had an important effect upon the 
wer, as was indeed indicated by the pressure gauge. 

It is unnecessary to point out that a condenser which will pro- 
duce such results without requiring any air pump duty, and at the 
small first cost of the simple apparatus shown in the diagram, is a 
very valuable improvement, and is oo to high-pressure 
engines in many situations, pa always that an abundant 
supply of cold water is available. J. FORTESCUR FLANNERY. 

9, Fenchurch-street, E.C., March 15th. 


THE EFFICIENCY OF SAFETY VALVES. 
Srr,—Having had a somewhat extended experience in the desi 
and working =} safety valves, the following reply to ‘‘ Inquirer’s 
letter and your own suggestions will probably prove acceptable :— 

The first point to be dealt with is the consumption of fuel per 
square foot of fire-grate under full fires—say, for example, 20 Ib. of 
coal per hour. . 

Secondly, the evaporative efficiency of the boiler—say, 10 lb. of 
water per 1 Ib. of coal; or 200 lb. of water evaporated into steam 
per hour; or 3°333 Ib. per minute per square foot of fire-grate 
which, being multiplied by the number of square feet of grate, wi 
give the total weight of steam to be discharged per minute. 

Thirdly, the necessary opening of safety valve to it the 
discharge of this quantity of steam. e outflow of steam in 
pounds per square inch of safety valve opening, at all pressures, is 

ractically three-fourths of the absolute pressure, and therefore it 
ollows that the requisite opening for the discharge of any given 
constant weight of steam is very nearly in the inverse ratio of the 
absolute pressure. That is to say, while one square inch of opening 
would discharge 75 lb. of steam at 100 lb. absolute pressure, two 
square inches would be required to discharge the same weight of 
steam at 50 lb. absolute psessure. . 

Fourthly, it has been proved that the valve, if of the ordinary 
construction, should be of such a size that to blow off all the steam 


” 


Mallet’s rule for ascertaining the dynamic | 


EXHAUST 


a boiler can make the necessary opening should be provided by the 
valve lifting from its seat not more than one-thirty-sixth of its. 
diameter, so as not to allow of any undue accumulation of pressure 
when blowing off all the steam the boiler can make under full fires, 
with stop valves and other means of escape screwed down. 

Fifthly, the question of loading, either by dead-weight or 
springs, is important. If a spring is used, it should be of such a 
length or number of coils that, when the valve is at its full lift, 
the additional load due to the spring by this lift should be as small 
as possible. 

I have proved in practice that, when due attention is paid to the 

above points, the size of safety valve is readily fixed to produce 
the results required, and is in conformity with the German law. 
The British regulations are slightly different. 

I have found a great saving of time, for future reference, to- 
properly register all calculations, &c., of valves I have to deal with, 
and have accordingly published a book—size, folio foolscap—for 
office use, with all necessary instructions for the design of, arfd 
tables with blank columns for registering all calculations and 
particulars of, any safety valves, either according to the German 
or British law, including strength of springs, &c. This book will, 
I think, satisfy those who, like myself, are impressed with the 
responsibility incurred by all who have to do with this most 
important steam fitting. THOMAS MESSENGER. 

, Strond-street, Dover. 


Srr,—“‘ Inquirer ” asks an odd question in your issue of 25th 


| ult. about the function of the safety valve on a boiler. It certain] 
| should prevent the pressure rising above what is intended, It 
| is well known it does not do this; witness on board vessels a man 
| told off when the engines are stopped to screw valves up to make 
| the necessary outlet for the surplus steam, or on land the pressure 
| is just allowed to rise often 51b. to 101b. Should this be tolerated? 
|I say no; there is no need for such a state of matters. 
| Make the valves open themselves; and this can only be 
done by an automatic easing apparatus attached to each valve, 
| or series of valves, that will act the part of the man with the 
screw I have referred to. Why a well-made valve does not open 
so as to prevent the pressure rising more or less has never bec m 
| fairly explained ; perhaps the steam pes between the valve and 
seat loses its sensible heat and force from the friction or some other 


cause. I have found from experience that an easing apparatus, 


_ acting apart but coming in contact with the lever of the common 


PIPE 42 DIA® 


INJECTION 


J FALSE INJECTION 
NOZZLE TO GE 


valve, will prevent the steam rising more than 7 lb., although the 
fires are forced to their utmost, the action being just a gradual 
opening and closing exactly at the blowing off point. There is no 
mystery about just a simple mechanical arrangement, X. X. 
Glasgow Athenzeum. 


S1r,—In reference to the letter of ‘‘ Inquirer,” respecting safety 
valves, in your issue of the 25th ult., I beg to endorse your opinion, 
viz., that safety valves ona boiler ought to be able to keep the 
pressure down to safe limits under all conditions of firing. It is, of 
course, a question of—(1) The quantity of steam generated in the 
boiler in a given time. (2) The pressure of the steam, which will 
regulate the speed of its issue through any opening. (3) The area 

| of the safety valve opening, which is intended to emit the whole 
| quantity of steam in the same given time as that in which it is 
| generated. If the latter be of due proportion, both to the quan- 
| tity of steam generated and to the pressure, it will liberate the 
| steam. 
| But we are writing of “safety valves.” Ido not include under 
that term the ordinary valve, which I do not think can be truly 
| called a safety valve, but which is merely an escape valve of a ve 
defective kind. A safety valve, to be worthy of the name, shoul 
have, in my opinion, the full pressure of the steam within the 
boiler always operating on its rising portion, not the diminished 
ressure of the steam at the point of its escape. As is well known, 
| t haa advocate that principle as one of vital importance in the 
| construction of safety valves, and I think it is one which has an 
important bearing upon the question of ‘‘ Enquirer.” 


JoHN C, WILSON. 
5, Westminster-chambers, Victoria-street, 
London, March 2nd. 


[For continuation of Letters see page 203.] 


Tue balance-sheet of the Birmingham Gasworks, which is in 
| the hands of the Corporation, shows a net profit on the past year 
of no less than £57,000. Out of this splendid _—_ the Corpora- 
tion determined on Tuesday to hand over £25,000 to the Improve- 
| ment Fund, to appropriate £26,000 to the reduction of the S 
| Fund created for the purchase of the works, and to reduce the 
price of gas in the current year 3d. per 1000ft. 
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LEE’S SELF-FEEDING 


DRILLING MACHINE. 


Ws illustrate herewith a useful tool to take the place of the 
old ratchet brace for drilling by hand power in places where the 
work cannot be done by an ordinary drilling machine ; it also 
answers the purpose of an ordinary drilling machine when fixed 
toabench. Its construction is so simple and so fully shown in 
this engraving that little or no description is required. The 
machine is fixed by means of the clamps at the foot ; the arm 
or cross bar is to be turned in the socket until the drill points to 
the place where the hole is required, and it is then secured in 
that posjtion by tightening the set screws. The feed consists 
of an ingenious application of differential gear in a very simple 
form. When the small knob handle at the side of the feed screw 
is lifted, the upper of the two small wheels upon the spindle to 
which the knob is attached is put out of gear with the small 
wheel on the drill spindle nut ; the latter then stands still, and 
the spindle is given a quick motion for getting the drill to 
and from its work. When the handle is down the wheels are 
in gear, and the feed motion is self-acting and gives a feed 
suitable for the average sizes of holes drilled by the machine. 
It is manufactured by Messrs, T. and R. Lees, Hollinwood, near 
Manchester. 


KITSON’S WOOD CENTRE WHEEL. 

In our impression for the 4th inst., we gave the substance of a re- 
porton the accident on the London, Brighton, and South Coast Rail- 
way, which showed the necessity for a strong and simple means of 
supporting the wood body so as to prevent the boss from being 
torn out. This has been effectually done by means of the armed 
boss in Mr. Cleminson’s wheel, which we have already illustrated, 
and the annexed illustrations show,a very neat wheel designed 


ELEVATION 


by Mr. W. H. Kitson, and made by the Leeds Wheel and Axle 
Company. It will be seen from the section that the boss is made 
in one piece with a large disc forming a cover over the whole of one 
side of the wheel. This disc is connected directly with the tire by 
the two gripping rings, freedom for contraction and slight elastic 
flexion of the wood being left by making the disc a little smaller 
than the inside of the tire. The tireis so held thatevenifitbreaks 
in several parts, it is prevented from flying to pieces. The 
design is simple and the appearance good, and the fact that about 
16,000 have been made is sufficient proof of the favourable 
opinions of railway engineers, Our half side elevation shows 
both sides of the wheel. 


ST. GEORGE LANE FOX’S SYSTEM OF ELECTRIC 
LIGHTING. 


Mr. Lane Fox’s new lamp and improved system of current 
regulation having excited considerable interest of late, we are 
glad to be able to place before our readers diagrams of the 
apparatus, and a description of the special features of Mr. Fox’s 
inventions. As regards the lamp, it will be seen—Fig. 1—that in 
general form it resembles Mr. Swan’s; but the materials em- 
ployed, as also the details of construction, are decidedly novel, 
and claim to be superior to those employed by the Newcastle 
inventor. In the first place, the pump used for exhausting the 
glass globe has been devised specially for the purpose, and will, 
it is alleged, produce a far more perfect vacuum than that 
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obtainable by means of the Sprengel pump. For the manufac- 
ture of the carbon filaments A, a thread of flax or cotton is 
wound round a block of carbon or graphite of the required shape, 
and the whole enclosed in a crucible hermetically sealed, which 
is then raised to a white heat. The threads thus carbonised are 
afterwards separately mounted in an atmosphere of coal gas and 
benzole, and a current being passed through them sufficient to 
render them incandescent, a deposit of hard carbon is formed 
upon their surface. The difficulty of getting a sufficient current 
through the thread in the first instance is got over by making a 
short circuit through a large electro-magnet of low resistance, 


and then suddenly interrupting the short circuit, whereupon the 
extra current will momentarily raise the thread to a white heat, 
and on repeating this operation several times a sufficient deposit 
of carbon is obtained. The ends of the threads are thrust 
tightly into small spirals attached to the platinum wires B B, 


fused into the glass tubes C C. These tubes contain mercury, 
which covers the platinum wires, and into which dip the con- 
ducting wires E E. The lamp so constructed is attached to the 
exhausting pump by the tube F, and the bridge A being raised 
to incandescence by an electric current the exhaustion is con- 
tinued for about two days. The light obtainable from this form 
of lamp is said to be very economical, and the filaments, proper 
care being taken in controlling the current, very durable. The 
lamps are constructed so as to give « light somewhat equivalent 
to that of an ordinary gas jet from 10 to 30 candles. 

Mr. Uane Fox’s method < distributing ——. for public 
ighting purposes consists of mains under the way, Wil 
stations similar to those employed Yor the 
distribution of gas. These mains are charged at a constant 
electromotive force ; and the lamps, connected in multiple arc 
between the mains and earth, have each one wire to earth and 
one wire to a switch communicating at pleasure with the main. 
Figs. 2 and 3 represent the regulators for maintaining a constant 
force in the mains. The lever L connected with a main and 
actuated by an electro-magnet M, is balanced by the spring T at 
exactly the normal electromotive force. Any disturbance of 
this normal force by increase or diminution of the number of 


lamps alight in the circuit, will put the lever in communication 
with the electro-magnets H K—Fig. 3. A throttle valve V 
attached to the armature of these magnets regulates the steam 
supply of the engine, the speed of which will therefore be deter- 
mined by the action of H K. By this means Mr. Lane Fox pro- 
poses to make the steam power generated, and consequently the 
electric power, always commensurate with the demand upon the 
electric mains. We think further consideration of this scheme 
to regulate the revolutions of the engine will shown that it is far 
from being a good one. 


THE EGYPTIAN OBELISK IN NEW YORK. 
Tue Egyptian obelisk presented to the United States by the 
Khedive of Egypt has been successfully removed from Alex- 
andria and erected in Central-park, New York. The Scientific 
American describes the removal of the obelisk, and in its remarks 
says that the obelisk was erected in Heliopolis about 3500 years 
ago, and that from fragmentary inscriptions on the copper crabs 
on which the obelisk rested at Alexandria, its erection there 
occurred in the eighth year of the reign of Augustus Cesar, or 
B.C. 22. 

The history of the removal of the obelisk from Alexandria to 
New York will doubtless be told at length by Lieutenant-Com- 
mander H. H. Gorringe, U.S.N., under whose direction its last 
migration has been brought to successful conclusion. The more 
salient facts of the history may however be given now. 

A little more than three years ago Mr. John Dixon, C.E., of 
London, informed the World through Mr. Louis Sterne, an 
American engineer, that Ismail Pasha, then Khedive of 
desired to present the remaining obelisk to the United States. 
The co-operation of Mr. Henry G. Stebbins, then a member of 
the Park Commission of New York, was enlisted by the editor of 
the World, and the possibility of securing the obelisk for New 
York city was publicly announced. Within a few days a wealthy 
citizen of the city——-understood to be Mr. William H. Vanderbilt 
—agreed to defray the estimated expense of taking down the 
obelisk and bringing it to New York. 

Meantime Mr. Dixon’s unfortunate experience in the trans- 
portation of the London obelisk led him to decline the under- 
taking of lowering and transporting across the Atlantic, the 
companion of the obelisk with which he had had such bad luck. 
At this juncture Lieutenant-Commander Gorringe returned from 
a surveying cruise in the Mediterranean in command of the U.S. 
steamer Gettysburgh. He had made a study of the standing 
obelisk at Alexandria with reference to the conditions of its 
possible removal, and the methods previously adopted for 
such work, and submitted to the Secretary of State a pro- 
position to undertake the task. His plans were approved ; 
and having seen to the construction—at the Phcenix Ironworks, 
at Trenton, N.J.—of the machinery he had devised for taking 
down and shipping the monolith, he sailed for Alexandria by way 
of Liverpool, August 24th. The completed machinery followed 
some weeks after. The ensuing winter and spring were spent by 
Commander Gorringe in the double task of overcoming the 
material difficulties and the more annoying political difficulties 
attending the lowering of the obelisk, its removal to the water, 
and its stowage in a vessel, the steamer Dessoug, which he had 
purchased for its conveyance to New York. The obelisk proper 
is 69ft. 2in. long, 7ft. 7in. by 8ft. 2in. at the base, tapering to 
about 5ft. square at the foot of the pyramidion. The weight of 
the stone is given as 1964tons. The pedestal is 9ft. square, 7ft. 
high, and weighs 43 tons. The weight of the other stones of the 
foundation is given at 87 tons. The summit of the obelisk was 
something over 81ft. above the lower step of the marble platform 
which formed the base of the monument. 

A description of the engineering operations at Alexandria was 
recently given by Lieutenant-Commander Gorringe before a 
meeting of the New York branch of the United States Naval 
Institute. 

The Dessoug sailed with her cargo June 12th, 1880, and arrived 
at Gibraltar ten days later. The voyage from Gibraltar to New 
York occupied nearly a month, owing to a delay caused by a 
broken crank shaft. After her arrival, July 20th, the Dessoug 
lay at anchor in North River for some weeks while the final dis- 
position of the obelisk was under discussion. She was then teken 
to Clifton, Staten Island, hauled out of the water on the marine 
railway there, and opened at the bow for the discharge of the 
stone, which was run out on a massive platform supported by 
two rows of piles in such a way that the stone could be floated off 
on pontoons at high tide. A proper conjunction of weather and 
tide did not occur until September 22nd, when the stone was 
floated to the pier provided for it at the foot of West 96th 
street. 


Owing to the necessary narrowness of the opening in the bow 
of the Dessoug, the means by which the stone was to be moved 
had to combine the greatest strength with the least bulk. There 
was about 8in. to spare, and the usual device for handling such 
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heavy bodies would require at least four times that space. 
Accordingly, Commander Gorringe adopted a sort of railway 
formed of 6in. channel iron and 5}in. cannon balls, one set of 
channel irons forming a trough for the cannon balls, the other 
set—inverted—riding above and carrying the stone. This device, 
Commander Gorringe is careful to state, was not original with 
himself, as had been reported. It was first employed, so far as 
he can discover, in the handling of the gigantic boulder on which 
stands the statue of Peter the Great in St. Petersburg. 

The same machinery was utilised in moving the obelisk across 
the tracks of the Hudson River Railroad at 96th street. After 
that the plan of the ordinary marine railway consisting of rollers 
on a heavy wood track was employed, the balks forming movable 
track being carried forward as fast as the stone progressed. From 
the river the course of the stone was through several streets to 
81st street, from which point an incline of massive trestle work, 
920ft. long and rising jin. to the 1ft., led to the site of the final 
resting place of the obelisk. The power required in hauling the 
stone up the stiff grade of 96th street was equal vo a dead pull of 
36 tons ; on the incline the power required was 24 tons. 

Meantime the foundation stones and the pedestal had been put 


in place and the steel framework towers or gallows frame erected | 
for sustaining the obelisk during the last critical stage of the | 
work. The towers were the same as were used in taking down 

the obelisk at Alexandria. The steel work of each tower was of | 
six 12in. heavy I-beams, spreading out at the base to a distance 
of 21ft., and converging at the top to less than 5ft. At their 
base the beams rested on four heavy I-beams, and were securely 
rivetted to the platform by means of plates and knees. On the 
top of the towers were caps 5ft. long and 30in. wide, secured 
by plates and knees. The towers were braced from top to 
bottom by angles and channel irons, making them perfectly rigid. 
Placed on the top of the caps and securely bolted to the towers 
were pillow-blocks weighing 3700 Ib., and forming the bearings 
for the trunnions to turn in. The trunnions on which the 


obelisk turned while being swung into upright position were each 


33in. long and 18in. in diameter, and were cast of the best quality 
of cannon metal. The trunnion plates, each 4in. thick and 9ft. 
wide, and 6ft. high, were securely held in position, just above 
the centre of gravity of the shaft, by strong connecting bolts. 
The two trunnions with their plates weighed 6 tons. The 
entire weight of metal employed in handling the stone was 
something like 60 tons. From the above cut and the description, 
it will be seen that the plan devised by Mr. Dixon for getting 
the Cleopatra’s Needle into place was adopted by Commander 
Gorringe. 

As the monolith stood at Alexandria it was supported by 
copper crabs at the base, which left room for passing under it 
heel straps to be connected with the trunnion plates to prevent 
their slipping when the obelisk was lifted. In Central-park the 
stone rests squarely upon its base, the heel of the shaft, which 
was originally rounded, having been cut square off. This made 
it necessary to provide a substitute for the heel straps. For this 
purpose two massive friction plates of gun metal were cast at the 
Brooklyn Navy Yard to snugly fit the base of the stone, the hold 
being secured by pressure, by the penetration of the metal into 
the hieroglyphic incisions, and by overlapping the corners which 
had been cut away for the crabs. These base plates were strongly 
bolted together and connected with the trunnion plates with 
steel rods tightened by means of shackle nuts. ; 

The copper crabs alluded to were four in number, but two of 
them had been stolen at some time, probably for their metal. 
The place of one had been supplied by a block of stone, wedged 
in with iron ; the other corner was vacant. The bodies of the 


remaining crabs, which were genuinely crab-like in form, were | 
about 8in. thick, 12in. long, and 16in. broad, and weighed | 
about 150lb. each. They were much broken in lifting and 

turning the obelisk, and were replaced by other crabs of bronze | 
made at the Brooklyn Navy Yard. Unlike the original, these do | 
not bear the weight of the obelisk, which rests directly on the 
stone of the pedestal, but simply fill up and ornament the cut- 
way corners. 

With the trunnions in exact line with the bearings, as in the 
accompanying engraving, the ponderous. stone was lifted by 
means of six powerful hydraulic jacks ; the cradle was removed, 
and then the obelisk was slowly lowered by the jacks until its 
weight rested on the trunnions. Here, poised on its centre of 
gravity between the towers, it awaited the final turn at noon 
Saturday, January 22nd. 

A remarkable feature in the history, says the journal already 
quoted, of this transportation of a great historical monument 
over a hundred degrees of longitude and across a great ocean, is 
the uniform success, celerity and good fortune which attended 
every stage of the undertaking, a good fortune mainly due to 
the skill of Lieutenant-Commander Gorringe. Seeing, however, 
that seventeen months elapsed between the starting of the 
Dessoug and the completion of the erection of the obelisk, it 
would not seem that much should be said about celerity. 


COAL MINING IN CHINA—CHINESE ENGI- 
NEERING AND MINING COMPANY. 


Tue attempts that have been made by Englishmen and others 
of the Western World to persuade Chinamen to develope the 
resources of their country by railways, by mining, and other | 
means, have become more or less generally known in_ this | 
country for some time ; but now that the Chinese, or a few of ! 


them, are really trying to overcome their old superstitious 
opposition to innovations, our readers will be interested in 
illustrations, one of which we give this week, and a short account 
of the engines and buildings of the Chinese Engineering and 
Mining Company. 

The works of this company are at Kai-ping, about eighty 
miles north-east of Tien-tsin, and thirty miles from the Gulf of 
Pechili. The boring for coal was commenced in 1878, when by 
means of the Diamond rock-boring machine a depth of nearly 
500ft. was reached, passing through six or seven seams of coal 
varying in thickness from 12in. to 7ft. or more; the samples of 
coal procured through the boring apparatus were considered so 
satisfactory, that about two years ago the first shaft, 14ft. 
diameter, was commenced ; and shortly after the second shaft, 
also 14ft. diameter, and about 100ft. from the first, was like- 
wise commenced. At the present time No. 1 shaft is down about 
200ft., and will be continued till a depth of 600ft. is reached. 
No. 2 shaft is intended to be carried down for the present to a 
depth of only 300ft., and at this point communication will be 
opened with No. 1 shaft by means of a subterranean passage. 
Pumping and winding engines, of which we give some illuatya- 
tions on page 204, made by Messrs. Hathorn, Davey, and Co., 
Sun Foundry, Leeds, have been sent out, together with a large 
quantity of all necessary mining machinery and appliances, and 
it is anticipated that coal will very shortly be drawn from the 
two above-named shafts. A tramway—4ft. 84in. gauge—about 
five miles in length is now being constructed to take the coal to 
a canal, also under construction and about twenty-one miles in 
length ; communication will thus be opened between the mine 
and the nearest port ; the dimensions of the canal are 60ft. in 
width and 10ft.in depth. The coal is of good quality ; and 
hard by there are immense deposits of very good iron ore, which 
will in all probability soon be utilised. There are at the present 
time 12,000 men engaged on the canal and tramway works. 

Mr. Tong King Sing, the energetic manager of the China 
Merchants’ Steam Navigation Company, is at the head of this 
concern. The works are being carried out under the super- 
intendence of Mr. R. R. Burnett, M. Inst. C.E., engineer-in-chief, 
assisted by Mr. C. W. Kinder, Assoc. Inst. C.E., resident engi- 
neer, and Mr. J. Molesworth, Mr. W. Lawford, M.I.C.E., being 
the consulting and inspecting engineer in this country. There 
are also eight English mechanics, and about 500 native car- 
penters, masons, bricklayers, &c., engaged on these colliery 
works. The enlightened viceroy, Li-Hung Chang, who was, we 
believe, a strong supporter of the Woosung Railway, takes a very 
lively interest in the Chinese Engineering Mining Company, and 
it may be hoped that the Chinese generally will see the advantages 
derivable from the development of hitherto almost untouched 
resources of their country. 

In an ensuing impression we shall give further illustrations 
and a description of the engines. 


IMPROVED PORTABLE FURNACES FOR 
MELTING METALS. 


THE system of melting metals in the ordinary natural draught built 
furnaces has hardly been altered at all during the present century, 
except, perhaps, by increasing by different means the draught, 
either by giving greater air space, or by better arranged stacks. 
This arrangement has been continued until the almost simul- 
teneously patented inventions of Mr. John Fletcher and M. A. 
Piat. They embrace scarcely any of the same features, but 
each strikes out a separate line of improvement. ™M. Fletcher’s 
main aims being rapidity of melting, economy of fuel, and the 
saving of metal in case of accident, whereas Mr. Piat’s leading 
feature is the doing away with the necessity of removing the 
crucible from the furnace for the yoy of casting. At the 
same time he has not lost sight of the importance of saving 
fuel and time. The Patent Plumbago Crucible Company were not 
slow to recognise the value of these modifications of the usual 
foundry practice, and have secured the sole control of both systems. 
At Battersea Works the results of experiments are as follows :— 
The Fletcher furnace, single pattern, size X, melted 120 lb. of gun- 
metal in thirty-five minutes, with ed lb. of coke. The Fletcher 
furnace, double pattern, size X, melted the same quantity in 
twenty-eight minutes with 17 lb. of coke, the charge having been 
ere | to redness in the upper crucible during a preceding operation. 
The Fletcher furnace, double pattern, size X, with the “* Piat Recu- 
g* attached, showed a still further improvement in time and 
uel. This recuperator, for which M. Piat has obtained separate 
letters patent, is an ingenious modification of the hot blast stove, 
and utilises the gases which, under all previous systems, have been 
wasted. A trial with the Piat furnace, with recuperator attached, 
resulted in 901b. of copper being run down in twenty minutes, 
consuming only 13]b. of coke. The Fletcher furnace is now so 
well-known»: his side of the Channel that a detailed descrip- 
tion is obviously unnecessary, whercas the patent right of 
the Piat furnace has until lately been in the hands of the 
patentee. In the Piat furnace the crucible is secured in its 
position by being placed upon a Salamander or plumbago 
stand, which rests upon the bottom or grate of the furnace. The 
front of the crucible fits against the plumbago spout of the 
furnace, while the back is securely fastened by a wedge of the same 
material. Thus fixed it forms part and parcel of the furnace, and 
is not removed until it is worn out, or the furnace requires clean- 
ing. The furnace is portable, and is lifted—excepting the smallest 
size—by means of a simple crane to the required position for pour- 
ing. By this means the metal is kept at the proper temperature 
right up to the time of its entering the mould, a most important 
condition when fine and delicate castings have to be made, or highly 
refractory metals, such as steel, are poured, When emptied, the 
crucible still remaining surrounded by fuel, and therefore losing 
no appreciable amount of heat, the grate is gently cleared with an 
iron rod, and the furnace is swung back ready for a fresh charge. 
It will be seen that M. Piat’s invention possesses many advantages. 
A great saving is effected in fuel and time, and besides the crucible 
has not to undergo the numerous risks inseparable from the old 
system; the metal is maintained at any required temperature 
during the process of pouring, however slowly it may be performed ; 
the workmen are able to proceed steadily and without fear of 
accidents, and the whole operation is at once certain, rapid, easy, 
and cool. There is also the question of space, one Piat furnace 
with the recuperator doing as much work as four ordinary fires 
which would require five or six times the amount of room, thereby 
enabling f s to iderably increase their output without 
enlarging their casting shops. The Piat furnace seems well suited 
for any foundry, and for any metal, but if we were asked which 
were its pre-eminent fields of usefulness, we should say for mixing 
metals, pouring strips and tubes, and very small malleable iron or 
cabinet brass work. 


A Great Rerractinc TeLescorr.—Mr. Howard Grubb, of 
Rathmines, Dublin, has just completed the great refracting tele- 
scope for the ag ap Government, to be placed in the 
Observatory at Vienna. e commission auoiet by the Govern- 
ment to examine the work transmitted on Monday to the Austro- 
Hungarian Embassy in London a report expressing their full 
approval of the manner in which the task has been completed. It 
is a matter of no little pride to Ireland, or to Mr. Grubb, that she 
has produced the 
telescope in the worl 


est refracting, as well as the largest reflecting, | be 


CoMPRESSED AIR CLOCKS FOR LoNDON.-—A meeting was held 
on the 11th Inst. in the lecture room of the Royal Aquarium, 
under the auspices of the Balloon Society of Great Britain, for the 
mes of hearing a lecture on compressed air clocks which have 

tely been invented by M. Victor Popp, of Vienna and Paris, 
The paper was read for the author by Mr. Robinson, and stated 
that the clocks to which he wished to draw the attention of the 
audience were clocks whose motive oe should not be weights or 
springs, but a simple contrivance for the admission minute by 
minute of highly compressed air through metal tubes. By these 
means the clocks never required winding up, cleaning, or regulating, 
the air was to be regulated by a system of central machinery ; 
Many of these clocks were now in use in Paris, and it was proposed 
to place a few in London as an experiment. After the lecture a 
number of clocks were made to work by means of air forced 
through small silk-covered pipes by squeezing an air ball attached 
to the end of them. A short discussion followed and, the audience 
dispersed with a vote of thanks to Mr. Popp. 


DALZELL StTeEL Works, MOTHERWELL, N.B.—To meet with 
the quickly-growing demands for mild steel in boilermaking and 
shipbuilding, Mr. David Colville, of Motherwell, has, on ground 
adjoining his present ironworks, just completed an extensive and 
distinct works for its manufacture by the Siemens process ; ground 
having been broken in February of last year. Gaseous fuel is 
supplied to the melting and re-heating furnaces by a battery of 
thirty-two Siemens gas producers. The melting department 
contains four large Siemens furnaces, capable of producing 500 tons 
of steel ingots weekly, and is conveniently situated for delivery to 
the mill department, which contains five large re-leating furnaces, 
two for the hammer and three for the mills. The hammer is of a 
powerful description, made by Messrs. R. Harvey, and Co., Glas- 

ow, having a cylinder 33in. in diameter by 8ft. stroke. The 
hammer has a falling weight of about 12 tons, and aided by a steam 
working pressure of 80 Ib. is capable of producing considerably over 
a 400-foot ton blow. The cylinder is supported on two massive 
wrought iron box frames, each in one piece reaching from cylinder 
to base. The anvil castings weigh in all over 150 tons. There are 
two mills—one on each side of the engines—and intended for the 


present to work alternate shifts. The one is a plate 
mill with two pairs of rolls, each Sft. long, by 28in, 
diameter, one pair being chilled, the other grain, and 


is capable of rolling plates up to 93in. in width. The other is 
a 27in. bar mill with three pairs of rolls, and is capable of 
rolling the heaviest class of angle, bulb, and bulb-tee sections of 
bars. The engines are of Ramsbottom reversing type, the cylinders 
being 40in. in diameter by 4ft. Gin. stroke, worked with 80 lb. 
steam, and are fitted with the Allan link motion placed under the 
driver’s easy control by means of steam and cataract reversing 
cylinders. The driver is placed on an elevated platform at rear of 
engines, and commands a complete view of both mills and engines. 
The engines are geared to the mills in the an pee ba of about 
3to1, The whole plant is of the most improved modern descrip- 
tion, of great strength and massiveness throughout in design, the 
forgings and gearing being almost entirely of Siemens steel, and 
the performance, since the start last week, has been giving great 
satisfaction. The plate shears are also of a powerful description, 
with shearing blades 10ft. in length, having 12in. stroke, and are 
capable of shearing steel plates 1ljin. in thickness by 7ft. broad 
through at one stroke. The hot saw for the bar mill is of an 
improved design driven by a pair of 8in. horizontal engines. A 
long train of carrying rollers, driven by a separate pair of reversing 
engines, carries the to and from the saw. The whole of this 
fine plant—engines, mills, shears, and saw—are from the work- 
shops of Messrs. Turnbull, Grant, and Jack, of Glasgow, and 
reflect much credit on the makers. Four my boilers of combined 
flue and multitubular type, worked at 80 lb. pressure, and con- 
structed entirely of Siemens steel, supply the steam. The roof, 
entirely of wrought iron, covers an area of about 5500 square yards 
and is well lighted and ventilated. The chemical and mechanical 
testing houses, combined in a new range of offices — the 
works, are fitted complete with the most modern appliances, the 
latter containing a new improved testing machine, made by Joshua 
Buckton and Co., of Leeds, capable of testing up to 50 tons on the 
niece, the whole operation bein, done by steam-power. 

e works have been coumiwantel to the designs and specifications 
made under the superintendence of Mr. W, Cuthill, late of New- 
ton Steelworks. 


THE GREAT WESTERN RAILWAY.—The great railway, of which 
Sir Daniel Gooch is the chairman, is, in many respects, 
exceptionally placed. For its great length it has a some- 
what limited capital—limited, that is, in contrast with that 
of the London and North-Western Railway—but this is 
because so large a portion of the line worked is only leased, and not 
owned by it. Hence its capital expenditure from year to year has 
been comparatively small. In the first half-year it spent £343,310 
on capital account, and for the half-year now entered upon its 
estimated expenditure is somewhat similar in amount. Out of that 
£343,310 there were £134,583 spent on lines and works open for 
traffic, the doubling of lines between Torquay and ee panera 
and Witham and Yeovil, forming the largest item in this part of 
the expenditure. The sum paid out on account of lines and works in 
course of construction was smaller—about £68,000—and, except 
£56,000 on working stock, the bulk of the remainder was in sub- 
scriptions to other companies. In the lines and works in course of 
construction it may be stated that the expenditure on the Severn 
Tunnel Railway, in the six months, was £30,339, so that the total 
amount spenton that great work is now over £260,000. Inaddition to 
the £330,026, estimated as the expenditure for the half-year that has 
now been entered upon, it may be said that, apart from the works 
that are now before Parliament, the Great Western proposes to 
expend £1,494,785 in the completion of new works, and of schemes 
in which it is interested, and to meet an expenditure of under two 
millions, it has capital powers to the extent of over five millions. 
Turning to the revenue accounts of the company we are met by 
that general feature in railway accounts—a very large increase in 
the traffic in the past year, but an increase in those classes on which 
the charges are the least. In yj gers, for inst , there is a 
serious declension in the numbers of the first and second-class 
passengers when a comparison is made with previous half-years, 
and an increasingly large proportion of the twenty-two million 
passengers carried in the six months by the Great Western are third- 
class—over seventeen and a-quarter millions having been carried in 
that ular class in the past six months. The mail traffic receipts 
are slightly less, and those for merchandise do not show an increase 
of moment, but in minerals there is a large gain. It appears from 
a comparative table that the expenses in the working have been 
slightly above the proportion to the receipts that they bore a year 
ago, but the general results must be considered satisfactory, when 
the effect of the snowstorm that concluded the Great Western half- 
year is borne in mind. As to that proportion of expenses to traffic 
receipts that has been referred to it may be said that four years ago 
the proportion was 53°119 ; that last year it was 50°244; and that 
it rose in the half-year just concluded to 50°552. Compared with 
four years ago it may be said that the maintenance of way, works, 
and stations, traffic expenses, general charges, parliamentary 
expenses, and compensation are less costly now than they were, 
but other items are more so—especially rates and taxes. Indeed, 
it is not too much to say that the increase of the rates and taxes 
that the railway pay, is now so marked that a combined action of 
the railway companies will be needful shortly to check an increase 
that is still continuing. Generally speaking it may be said that if 
the increase on capital account on the part of the great railways 
could hecked, their pr ts in view of the revival in trade, 
that is believed to have commenced, are most hopeful. The Great 
Western is not one of the chief sinners in regard to capital expendi- 
ture, and as it is completing some of its great projects, and lessenin; 
the unproductive capital expenditure, it may be hoped that there wil 
a continuation of that enlarged prosperity it known in the 
last year in common with other railways. 
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RAILWAY MATTERS. 


Ir has been rumoured that the Smyrna Railway Company has 
offered the Porte £1,200,000 for a ion for the extension of 
the railway. 

TWELVE large locomotive engines for use on the Narine and North 
lines have, according to the Colonies and India, recently arrived at 
Adelaide from America. 

Tue New Brunswick Railwa Company, having secured powers, 
intend to push the road on te Presqu’ Isle at once. The widenin, 
of the gauge is also to be hurried on, and broad-gauge trains wi 
probably be run in August. 

A LARGE and influential meeting was recently held at Dart- 
mouth, Nova Scotia, in support of the railway extension ; 
24,000 dols. were voted either in money or land, and a right of way 
through the town was granted. 

Iv was stated, at last departure of mails, that the gauge of the 
Western Railway of Canada is to be changed, and several loco- 
motives had been shipped to Kingston to be altered, as the shops 
at Toronto were overcrowded with work. 

THE enouaten Chamber of Commerce, pursuant to its 
determination to inform the Select Committee appointed by the 
House of Commons for considering the question of railway 
freightage rates as to the excessive prices charged for the convey- 
ance of iron and hardwares from South Staffordshire, has now 
elected a local committee to collect evidence on the subject. 

THERE is something curious in the following paragraph sent to 
the Z'imes by its Philadelphia correspondent :—‘‘A ger train 
on the Hannibal and St. Joseph’s Railway, near Macon, Missouri, 
was thrown from the line ” a broken rail on Tuesday morning, 
demolishing the coaches. This caused the wrecking of the train, 
which fell through a bridge, killing or injuring every one aboard, 
Eight persons were killed and twenty were injured by both 
accidents.” 

Apovut eight o’clock on the morning of the 11th inst., whilea 
train from Aberdeen was passing through a deep snow cutting, near 
Laurencekirk Station, on the Caledonian Railway, the driver, 
named Sievewright, got on front of the engine to put sand on the 
rails. The train was in motion, and the deep snow piled at the 
side of the cutting caught Sievewright, and pushed fim off the 
engine. The whole train passed over his y, and he was cut to 
pieces. Deceased was forty years of age, and has left a widow and 
ten children, 

A MEETING was held at the London Mansion House on the 10th 

inst. to arrange for a celebration of the Centenary of the birth of 
George Stephenson on the 9th of June, and to raise in connection 
with the event a fund for the building and support of a new wing 
to the Railway Servants’ Orphanage at Derby. The orphanage is 
yurely a charity devoted entirely to the maintenance of the 
atherless children of railway servants who lose their lives in the 
performance of their duty. A resolution in favour of the celebra- 
tion was adopted unanimously. 

Tuk Canadian Pacific Railway Syndicate are making energetic 
preparations for carrying out their vast undertaking, and have 
resolved to hold out the most generous inducements to settlers in 
their territory. They have just decided to sell their lands at the 
low figure of 2°50 dols. (10s.) per acre, with a rebate of 1°50 dols. 
per acre on actual settlement, the breaking up of 25 acres bein, 
considered proof of Lond fide settlement. By this the price of lan 
to actual settlers in this region, with all the advantages of railway 
communication, will be only one dollar (4s. 2d.) per acre. 

From the report of the Great North of Scotland Railway Com- 
pany it appears that the locomotive power cost 11°42 per cent. on 
the traffic receipts, the average cost per train mile being 6°53d. 
These figures were 10°73 and 6°44 for the half-year ending 31st 
January, 1880. The cost of locomotive power has thus increased 
6°4 per cent. in traffic receipts, while it has only increased 1°4 per 
cent. per train mile. The receipts per train mile in the half-year 
ending aa 1880, were 62°99d. per mile, while in 1881 they 
were 09°87. The total train mileage goods and passengers was in 
1880, 556,979 miles ; in 1881 it was 578,687. 

A TRAIN having run into a snow-drift on the Delaware River 
Railroad, a few days ago, the president sent this despatch to the 
conductor :—** Use all the fence rails you can lay your hands on if 
your coal gives out; throw in a barn or two, if n 3 and if 
that fails you, take all the pork offered at 6 dols. per hundred. 
Keep your steam up, and come through at any cost.” The con- 
ductor and engineer obeyed instructions, reaching Woodbury about 
10 p.m., where, says the National Car Builder, a corpse and 
funeral cortége from Pre with a b 
had been awaiting it in the 
its return trip. 

In consequence of the increased passenger traffic and of the 
stricter rules enforced, the amount of the Government duty paid 
by the railway companies for the _ half-year shows a general 
increase. The London and North-Western Railway Company paid 
£76,391 in the last half-year; the Great Western Railway, 
£57,468 ; the Great Northern, £18,477; the Midland Railway 
£30,989 ; the North-Eastern Railway, £18,386 ; the Lancashire an 
Yorkshire, £16,421; and the Metropolitan Railway, £4710. On 
the Great Western Railway the Government duty is about 1°6 per 
cent. on the traffic receipts, but on the Metropolitan Railway it is 
about 1°9 per cent. on the traffic receipts, 

In addition to the landslips which occurred on the main line of 
the Caledonian Railway, near Blackford, on Thursday and Frida: 
last, a more serious disaster happened on Saturday, . which a 
traffic north from Stirling was put an end to for a time. Late on 
Friday night, owing to the excessive flooding of the Earn, appre- 
hensions were entertained for the safety of a bridge which carries 
the line aoross that river near Forgandenny, a few miles south 
from Perth. About one o’clock on Saturday morning the water 
rose to such a height that part of the bridge was swept away. All 
trains from London and the south had previously been stopped at 
Stirling, where the p agers were lated for the night. 
Traftic was stopped on Saturday between Stirling and Perth. 

MaJor-GENERAL HUTCHINSON, for the Board of Trade, visited 
Newcastle on the 9th inst. to inspect the tramway engine about to 
be used on the Westgate Hill ient. The engine tried was the 
No. 4 of Brown’s patent, built by Messrs. R. and W. Hawthorn 
and Co., Newcastle-upon-Tyne. It is of the same description as 
that employed on the North-road, and was originally built for 
working on a level line. On the trial of the 9th inst. the engine 
proved itself, however, to be equally suitable for running on 
gradients, and although a stronger engine is in course of construc- 
tion by Messrs. Hawthorn for the Westgate Hill branch, the 
present locomotive will in the meantime be used. When opened it 
is intended to run this branch with one-horse cars, the whole of the 
line, with the a of the steep gradient of Westgate Hill, 
being perfectly flat. Westgate Hillisnearly 750 yards long, andyisesin 
that distance 115ft., the gradient varying from 1 in 53 at the 
bottom to 1 in 12? in the middle. In ascending the hill the car 
will be pushed by the engine from behind, the horse, though 
remaining attached to the vehicle, being slackened in the traces 
and simply walking to the top, where it will have to recommence 
the journey unassisted, while the engine returns to await the next 
car. This method was adopted in the trial, and it seemed to give 
every satisfaction. In descending, it was allowed to run at 
full speed, always stopping from the effect of the self-acting brake. 
Major-General Hutchinson visited Sunderland on the same date, 
and examined the working there of Messrs. R. and W. Hawthorn’s 
steam tram locomotive, of which there are three in Sunderland. 
He went over the whole route to Roker, Christ Church, and South- 
wick, tested the self-acting brakes, and every other point in the 
running. The trial was, it is stated by the Newcastle Daily 
Chronicle, highly satisfactory. The engine was used lately with 
a snow plough to clean the roads, and during the recent storm gave 
great satisfaction in this work, 
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NOTES AND MEMORANDA. 


AccorDING to the census lately taken, the population of the 
German Empire is now 45,194,172 persons. 

Durinc a hailstorm in Geneva on January 19th, Prof. Colladon 
observed the hailstones as they fell repel each other mutually 
and to bound about after lying quiet for a moment or two on the 
ground exactly after the fashion of the pith balls in Newton’s 
well-known experiment of the electric hail. The observation, says 
Nature, would om’ to have a bearing on Volta’s somewhat neg- 
lected theory of the formation of hail. 

THE following is obtained from the proceedings of the Mary- 
land Academy of Sci by the Scientific American :—“‘ Dr. 
Theobald showed a species of beetle and gave the followin 
figures: Weight of beetle, 2 grains; weight moved by it, 5: 
ounces—2640 grains, or 1320 times the weight of the beetle. A 
man weighing 150 lb., endowed with the strength of this insect, 
should therefore be able to move 198,000 lb., or nearly 100 tons.” 

At a meeting of the Académie des Sciéneés on the 21st ult., a 
paper was read “‘On the Parallax of the Sun,” by M. Faye. He 
kes in a table nine methods of determining the earth’s 
distance from the sun. He holds that the method of physicists is 
best ; that the sun’s parallax, 8°813', is now determined by them to 
within 4,5 of a second ; and that the seven astronomical methods 
converge more and more towards this result, and tend to confirm 
it, without having equal certainty. 

A PAPER on the cooling power of gases and vapours was read at 
a recent ting of the Académie des Sciéneés by M. Witz. He 
infers equality of the cooling powers of dry air and air saturated 
with moisture. The cooling power of coal gas compared with that 
of air is equal to 3°48, that o' ww acid does not exceed 0°61 
—the pressure being 760mm. ‘The velocities of cooling increase 
more quickly than the 1°233 power of the excesses. For steam they 
increase proportionally to the 0°83 power. 

THE ae mirrors of Japan formed the subject of a communi- 
cation to the Paris Acad of Sci recently, and from the 
examples shown by the author it appears perfectly evident that the 
phenomena is due to the arrangement of the particles or crystals 
of the material in different directions under compression or tension 
either hanical or , as observed by Mr. Reeks, and 
described in our pages for the 2nd May, 1879, and not to any 
minute curvatures on the polished surface. 

Sunpay last was the centenary of the discovery of the planet 
Uranus by Herschel, at Bath, while engaged in the telescopic com- 
parison of a large number of stars. The discovery was made about 
11 p.m.; and the six satellites were discovered between 1787 and 
1797, also by Herschel. The name given by Herschel to his new 
planet was Georgium Sidus, in honour of the reigning king, 
George III. But this name gave no satisfaction to astronomers, 
and after a variety of suggestions that of Uranus, at the proposal 
of Bode, was adopted. 

THE recent report of Mr. Burchard, Director of the Mint in the 
United States, contains a valuable résumé of the production of gold 
and silver in the world for 1879 and the two previous years. The 
total yields were in value :—1879, gold, 105,365,697 fim silver, 
81,037,220 dols. 1878, gold, 119,031,085 dols. ; silver, 87,351,497 dols. 
1877, gold, 113,947,173 dols.; silver, 81,040,665 dols.; or a total of 
338,343,955 dols. and 249,429,382 dols. respectively. Or a grand 
total for the three years of 587,773,337 dols., or about £146,943,000 
The lion’s share of this enormous production was from the 
United States, the yield of gold and silver in which during 1879 
was nearly equal, being 38,899,858 dols. of the former and 
40,812,132 dols. of the latter. Australia comes next with a pro- 
duction of 29,018,223 dols., all in gold, and she is closely followed 
pe rey which furnishes a tolerably uniform annual supply of 
about 27,000,000 dols. of gold, though but a small quantity of silver. 
The Mexican yield is almost entirely silver, value 27,000,000 dols. 
There has been a considerable falling off in the coinage of the 
world during 1879 from that of the i years, the coinage of 
1879 being in value 207,287,384 dols., while in 1878 it was 
349,578,524 dols. 

On taking up some of the underground telegraph cables recently 
in Germany, it was found that in some places the lead pipe had 
become brittle and porous, and a chemical examination showed that 
some of the | been converted into a basic carbonate—white 
lead. It was found that this change had taken place only where 
the pipe had come into contact with mortar or cement. Dr. 
Rossel finds that in contact with lime mortar lead always loses per- 
ceptibly in weight, and in contact with cement the loss is nearly as 
great. Lead buried in moist earth that contains chlorides, salt- 
petre, and sal ammoniac, lost a but to a much less degree 
than in mortar. The sulphates, like plaster of Paris and Glauber 
salts, had no action upon lead ; neither did the carbonates, like 
chalk, soda, and potash, nor the silicates, sand, and clay. He cal- 
culates that a pipe one millimetre thick, or one twenty-fifth of an 
inch, might be eaten through in fifteen or sixteen months, and he 
considers that lead pipes should never be brought in contact with 
any sort of mortar or cement. Clay does not attack lead pipe if 
free from sal ammoniac and saltpetre, the latter resulting from the 
decay of organic matter. Plaster of Paris offers the best protection 
at a pipes, over which mortar or cement can then be safely 


THE acceleration of gravity has been recently measured by Mr. 
T. C. Mendenhall. He has done this at the top of the extinct 
volcano Fujiyama, which plays so prominent a part in the mytho- 
logy and in the art of Japan. The value found for the summit of 
the mountain was g = 9°7886, whereas at Tokio the value was 
found to be 1°7984. The average barometric pressure at the 
summit was 19°din., the mountain itself being an almost perfectly 
symmetrical cone of vertical angle 138 deg., and of a height of 
2°35 miles. It rises alone out of a plain of considerable extent, 
and appears to be composed of a uniform rock of a porous nature. 
Tradition states that the mountain was thrown up in a single 
night in the year B.c. 286. The density of the rock in the lump 
was 1°75, but when reduced to powder the density was 2°5; com- 
petent geologists conclude the mean density of the mountain mass 
to be 2°12. es the mountain to be a cone of semi-vertical 
angle of 69 deg., and density 2°12, Mr. Mendenhall calculated its 
attraction upon a particle page at the vertex, and comparing it 
with his result, deduced for the mean density of the earth the 
value D = 5°77. If, however, the paras density of the earth as 
determined by Bailly at 5°67 be adopted, it follows that the mean 
density of Fujiyama is only 2°08. 


On Friday ie last a lecture was delivered at the London 
Institution by Mr. G. Phillips Bevan, F.G.S., on the “Gold and Silver 
Mines of the World.” § ing of the early discoveries in the 
colony of Victoria, he cited Mr. Brough Smyth respecting the great 
diggers’ finds, and the large nuggets. He said that the Victoria 
goldfields now cover an area of 1241 square miles, which in 1879 
yielded 715,000 oz., valued at £3,000,000. Queensland was 
traversed by a chain of gold rocks from north to south, and at 
least 4000 square miles were being worked with all the experience 
gained from the failures of the sister colony. The yield for 1879 
was was over a million sterling. South Australia was more a 
copper than a gold country, but the goldfields of Part Darwin were 
being industriously worked by the Chinese. After mentioning 
South Australia and New Zealand, the present rage for speculation 
in Indian gold mines was touched on, with a caution to perplexed 
investors, The Russian mines in the Ural range were interesting, 
as having enabled Murchison to forecast the success of gold mining 
at the Antipodes. Passing over to the American continent, the 
lecturer spoke of the goldfields of North Carolina and Virginia, 
the Californian discoveries, and the rich silver mines of Nevada and 
New Mexico. He described the great Comstock lode, the two 
mines of which had yielded in twenty years 363,671,605 dols. He 
spoke of the immense wealth of the Arizona and Colorado silver 
mines, as well as of the Bolivian mine long known by the name 
Potosi, and of those worked in Peru, Chili, and Mexico, 


MISCELLANEA. 


A New dry dock at South Brisbane is nearly finished, and is soon 
to be in use. 

WE are informed that Messrs. Thomas Robinson and Sons, of 
Rochdale, have been awarded three first-class medals at the 
Melbourne Exhibition, the highest award in each class of wood- 
working machinery in which they exhibited. 

An Austrian manufacturer of railway plént is offering a sema- 
phore signal arm, the surface of which is illuminated at night 4 
several lamps, so as to show its form, and thus do away wi 
signalling by coloured lights, 

THE Commissaire Général of the Paris International Exhibition 
of Electricity wishes to direct special attention to the date fixed as 
the last day for receiving applications for space for exhibition, 
— , the 31st inst., after which applicants run the risk of 
refusal. 

THE use of sea water for watering the streets of Sydney was 
rendered n by the fear of a scarcity of fresh water, and the 
Sydney people have thus found that which many others long knew, 
but cannot very well apply—namely, that some salt in the water 
used for this purpose makes it more efficient. 

THE Minneapolis Tribune is responsible for the statement that 
there is a boy living at St. Paul’s, in that State, whose left hand 
is a strong et, so that knives, needles, pins, &c., adhere 
strongly to it. hen heavy articles are placed on it he complains 
of pains in his arm. His arm and the left side exert magnetic 
power, but in a less degree, and there is none evidenced on hi 
right side. 

Aw Erie, Pa., paper says that a brakeman was recently caught 
between the bumpers of ot freight cars, and so horribly squeezed 
that no hopes of his recovery were entertained. He has, however, 
partly recovered, and is likely to get well. His head, once round, 
was pressed out by the accident, long and slim, and he is also from 
one-. to three-quarters of an inch taller. The terrible squeeze 
has made him cross-eyed, but his mind is as bright and clear as ever. 

THE Inman Steamship Company’s ship, the City of Paris, having 
been fitted with new engines, will shortly commence running to 
New York. She has also been fitted with the electric light in the 
steerage, the system employed being the same as that which has 
given so much satisfaction on the City of Berlin. The whole of 
Lighting Supply Company, under the superintendence o: A 
Killingworth C.E. 

A COMMITTEE has been formed at Dijon for erecting a statue to 
Carnot, the celebrated French geometer and politician, who, says 
Nature, was born at Nolay, a small country town of Burgundy, in 
1753. The youngest son of Carnot is now living, one of the mem- 
bers of Senate, and his grandson is M. Sadi Carnot, the present 
Minister of Public Works. The other son of Carnot died fifty 
years ago, after having written a small essay, ‘‘Sur la Puissance 
motive du feu.” M. Carnot’s brother has just published a new 
edition of this work, with a number of essays, mostly unpublished, 
by the same author, and a history of his life. 


THE annual amount paid for gas consumed by the public lamps 
of the city of London is about £14,000. The amount agreed upon 
for the electric lighting, by way of experiment, of three districts 
for twelve months, from sunset to sunrise, is £8060. It is roughly 
estimated, says the Citizen, that the cost of the experiment, 
including the plant, machinery, fixing, replacing, and soon, will be 
about four times the price now paid for gas ; but eliminating these 
expenses, which would not be recurrent, the cost would only be 
twice that of gas. In the districts where the experiment is in 
operation gas will not be used unless the electric light should fail. 


The secre of the Birmingham Patent Law Association, which 
was established about ten years ago, is urging “‘ the various persons 
engaged in large establishments ” to agitate in favour of the Bill 
introduced by Mr. Anderson, for it embodies the programme of the 
association. The secretary says he has reason +o lellove that even 
during this session the Government may be induced to adopt that 
programme if, “‘by public meetings and largely-signed petitions,” 
and suitable deputations of mechanics and employers to the Board 
of Trade, the question of patent law reform should be made to 
assume, in the eyes of the Government, the importance which it 
merits, 

A STENOGRAPHIC piano has been experimented on by the 
daughter of the inventor, in the French Chamber of Deputies, the 
Senate, and to the Municipal Council of Paris, with great success. 
The system, which is illustrated in the Annales Industrielles, con- 
sists of a combination of signs through which every sound is repre- 
sented. The reproduction is as rapid as speaking, and the same 
operator can continue the work for hours. The signs used in this 
system being printed by machinery, the reading is immediate, and 
can be made by other people than the operator. The State steno- 
graphers propose to be trained in the use of the instrument. It is 
an affair of a few months of practice. 


Tue Russian Finance Minister has just concluded an inquiry 
through the Department of Manufacture and Commerce into the 
state of the Russian commercial fleet. On the Ist of January 
this fleet stood as follows:—The ports of the White Sea had 11 
steamers, of 916 lastels tonnage, 575 sailing vessels, of 14,512 
lastels; Baltic ports, 63 steamers, of 9539 lastels, and 578 sailing 
vessels, of 43,771 lastels; Black Sea and Sea of Azof, 171 steamers 
of 29,564 lastels, and 1964 sailing vessels, of 76,091 lastels ; Caspian, 
36 steamers, of 5491 lastels, and 1004 sailing vessels of 49,656 
lastels; Pacific Ocean, 15 steamers of 10,000 lastels. In all 296 
steamers of 55,510 lastels, and 4121 sailing vessels of 184,130 lastels. 
Of the total number—4417—1196 are employed in deep-sea naviga- 
tion, and 3221 in the coasting trade. Of the total number 3695 
have been built in Russia, and 722 abroad. 


AN American thus shows the appreciation with which American 
engineers regard English tools in their own country :—“‘ In replacing 
a round-house turntable, there is but one safe course to adopt, 
namely, to empty the house of all engines which may be called on 
for service. This, however, is to expose these valuable monsters 
to the cold, unless they have proper care ; an additional reason for 
getting in the new table at the earliest ible moment. The 
repair shops of the Pennsylvania Railroad at West Philadelphia 
recently completed this little job in about twelve hours, although 
the centre box of the new table weighed five tons. The celerity 
with which the work was done was due, aside from good manage- 
ment, to a steam crane fmade by Appleby Brothers, of London, 
and one of the four exhibited at the Centennial of 1876. The crane 
is mounted on an iron car, and lifts, turns round, alters radius of 
eng moves itself along the track by its own steam power.” It 

me the property of the Pennsylvania Railroad Company after 
being used in building the elevated railroad, where it proved of 
great service, 


ENGINEERS have sometimes been accused of underrating the 
scientific attainments of architects, but the following from one of 
themselves shows at once that some architects put a very low 
estimate upon their brothers’ accomplishments in this respect, and 
at the same time involuntarily prove that their estimate is not too 
low. The members of the Architectural Association were recently 
told by one of their number that there were some present “to 
whom it never occurred, and who were never taught that the 
smaller the pipe the less the friction; the greater the hydraulic 
pressure the greater the velocity, and consequently the less chance 
there is of any obstruction.” He was speaking of drains, and 
perhaps to puzzle his hearers he soon afterwards explained that 
‘the greater the proportion of the wetted perimeter to the volume 
of water to be discharged, the greater the resistance.” Probably 
few architects would attempt to find out which statement is cor- 
rect, but for the benefit of those who might, the speaker said, 
‘* Mistakes are frequently caused by scanning books of reference 
instead of reading them.” It would seem so, 
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MESSRS. HAYWARD TYLER AND CO’S TAR PUMP. 


WE illustrate a rather neat arrangement of direct-acting 
steam pump, by Messrs. Hayward Tyler and Co., applicable 
chiefly to thick materials, such as tar. The engine or motive 
power is the well-known “Universal,” having an out- 
side valve and long stroke, so well understood by most of our 
readers that no comment is necessary, beyond that of a i 
remark as to the great durability displayed by this type of the 


direct-acting class of pumps which has now been extensively 
employed, doing hard work for over eleven years. The improve- 
ment illustrated consists in the arrangement of valves and doors, 
by which access can be obtained to the boilers without disturbing 
any of the pipe joints, which was not the case with the old tar 
or “California” pumps. The sectional drawing shows clearly 
the design. We understand that the new pump has already 
been adopted by several of the gas companies for tar and 
ammonia liquor. 


BUCKLEY'S DIE STOCKS AND TUBE CUTTERS. 


Ir is generally known that the ordinary wheel or disc tube 
cutter forms a burr on the ends of the tube cut, which has to be 


taken off with a file or other means before screwing the pipe end. 
In order to avoid this necessity, Messrs. Buckley and Leech, of 
the Hooley Hill Tool Works, Guide Bridge, near Manchester, have 


made a tube cutter, as shown by the annexed engravings, fitted 
with a shaving tool, which either cuts the end of the tube 
parallel, or if ground as shown, tapers the end of the tube, so 
that cutting the screw is facilitated, and the screwed pipe enters 
more easily into a socket than if cut in che usual manner. The 
tube-cutting tool, the shaver, and a piece of tube cut by the 
ordinary and the new cutter are shown in the annexed cuts, 


The advantages of the arrangement of die stock shown herewith 
are self-evident. The dies may be changed by simply slackening 


the screw and throwing back the hinged block, as shown. The 


arrangement is simple and strong. 


CRAIG'S HYDRAULIC GOVERNOR. 


HypbravLic or fluid resistance has now been applied by several 
inventors as the means of securing quick action in a governor 
designed to control an engine at a certain fixed maximum, the 
resistance increasing as the square of the velocity, or under the 
conditions even more rapidly, making fluid resistance the most 
effective for the purpose. The action of Craig’s governor is 


derived from a positive delivering force‘spump, pumping a fluid 
under a weighted piston, and through a given opening, which 
may be increased or diminished to change the speed of the 
engine, the weighted piston rising and falling by the action of 
the pump to regulate the supply of steam to the cylinder. 

By reference to the sectional illustration, which we take from 
the Scientific American, the operation will be readily understood 
by the following brief description :—The pump A consists of two 
pistons and two operative gears attached to them and enclosed 
in a closely-fitting case. The oil with which the governor is 
filled is drawn by the pump from the reservoir D, and forced 
up against the plunger B, and through the valve C into the reser- 
voir, to be used over again. Any increase of speed introduces 
more oil into the plunger chamber than can be forced through 
the valve C by the weight of B, and its immediate con- 
nections to the steam valve or valves, Therefore plunger B is 


forced upward, cutting off the supply of steam, and the engine is 
brought to the same speed as before. y decrease in the s: 
would produce a reverse action of B, the settling down of which 
supplies more steam to the engine. By opening the valve C, 
the engine will run fast; by closing, slower. The air-valve is 
opened or closed to prevent over action or jumping, common 
Nae governors. It is also removed to fill the governor 
with oil. 

The advantages claimed for thisgovernorare :—(1) Perfectregu- 
lation under all conditions of labour so long as there is an 
surplus steam. (2) The admission of full steam pressure, if 
necessary, to do the work. (3) Twice the durability of any other 
governor, therefore making it the cheapest in use. (4) This 
governor is perfectly balanced, and no springs used in its con- 
struction. (5) Almost unlimited power. (6) Perfect lubrication 
of the working parts, insuring the greatest possible durability. 
(7) Has not one-fourth the friction of any other governor, maki 
it very sensitive to the slightest change of s; (8) The engine 
will run the same speed with a load as without, giving a larger 
product of work, and making a direct saving of fuel. (9) Has a 
perfect, adjustable speed, giving he widest range either way 
from the regular speed of any known device. (10) Does not 
compress any springs or close the steam passage to change the 
speed, but will admit full steam pressure with one speed as well 
as another, if necessary to do the work. (11) Has a positive auto- 
matic stop or check, in case of the breaking or slipping off of the 
belt, if required. (12) Requires less care than any other 
governor, and is not liable to stick. In its action, however, it is 
nearly identical with the old Pitcher governor, and open to the 
same objection, viz., sluggishness. 


BENNETT'S TUBE PLATE CUTTER. ~ 
THE accompanying engraving illustrates a new tool for cutting 
holes in tube plates, invented by Mr. E. H. Bennett, of 88, 
Leadenhall-street. It consists of a headstock or disc, in which 
are set the tool holders, the position of which can be adjusted 


VIEW 


by radial screws fitted with lock nuts,as shownin the section. This 
disc is secured on the end of the main drill spindle by a cone 
and lock nut, as shown in section. The spindle is bored out 
and fitted with a spiral spring, within which works the spindle 
of the centre pin. This spring is gradually compressed as the 


tools cut through the plate. The following advantages are 
claimed by the inventor for this tool :—(1) A screw adjustment, 
by which the tools may be moved to any required position ; 
(2) requires no hole-drilling in plate, an impression made with 
a centre punch being all that is required. There being no hole 
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required, there is no risk of injuring the plate through punch- 
ing ; (3) no dead pressure upon the tools ; (4) the tools especially 
designed and prepared for running at high speeds; (5) the 
formation of a truly cylindrical hole may always be insured ; 
(6) a saving of at least 20 per cent. in time on each boiler front 
or plate. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The twenty-eighth anniversary festival is now appointed to 
take place at the Cannon-street Hotel, on Saturday, April 16th. 
Further particulars will be announced hereafter. 


PaRIs INTERNATIONAL EXHIBITION OF ELEOCTRICITY.—We are 
asked to make known thatat the request of the Commissaire Général], 
the ‘Society of —— Engineers” ‘‘and of Electricians” 
have undertaken to supply to and collect from intending British 
exhibitors applications for space at the forthcoming exhibition. 
Forms of application and copies of the general rules can be 
obtained at the offices of the society, 4, Broad Sanctuary, West- 
minster, London, by letter addressed to the secretary of the society, 


or by personal application between the hours of eleven and five. __ 
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14-HP. COMPOUND PORTABLE ENGINE. 


MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBORO’, 


SIDE ELEVATION 


- © 


WE illustrate above a compound portable engine, exhibited 
Messrs. Marshall at Islington has 
65in. and 12'5in. diameter and 12in. stroke. The engraving 
explains itself. It is much to be regretted that Messrs. Marshall 
sold the engine and delivered it to the purchaser before they had 
any opportunity of testing it for economy, so that we are unable 
to draw a comparison between it and Messrs. Garrett: and Sons 
compound portable. We understand that Messrs. Marshall and 
Sons have some other compound engines from the same patterns 
in hand, and we hope that with one of these what cannot fail 
to be a very interesting series of trials may be made, when we 
shall return to the subject. 


FLETCHER’S SUBSTITUTE FOR PUTTY. 


ALTHOUGH in some of its forms Mr. Fletcher’s metallic substi- 
tute for putty forms a very good and light glazing bar for roofs 
of various kinds, he prefers to describe that which is illustrated 
in the following sketches, as for glazing purposes only. It will 


be readily seen that the chief feature in this invention is the 
sectional form of the thin bent zinc—or other metal not affected 
by the atmosphere—which is such that the lip which rests upon 
the glass and nips it is free under a certain amount of elastic 
flexure to follow any bends or ordinary curvature in the glass, 


| 


| 


PLAN 


| 
In the annexed illustrations, 4 1 shows the top and bottom 
bent metallic substitute, as considered suitable for horticultural 


| 


| 


| and other light buildings. A light copper or zinc bar of the 


necessary form constitutes a core, upon which the substitute 
depends for the maintenance of the proper distance between the 
two parts. The depth of this bar depends on the thickness of 
the glass to be used, in order that the necessary spring fit of the 


substitute on the glass may be obtained. Fig. 2 shows a gal- 
vanised iron glazing bar, with “substitute” on top only, suitable 
for skylights or metal conservatories ; and Fig. 3 shows a special 
section galvanised iron core, with “substitute” top and bottom, 
forming a very strong, neat bar for large and small roofs. It 
will be seen that, especially in the forms shown at Figs. 1 and 3, 
leakage must be very difficult, if any take place, and even should 
any occur, the lower section forms a gutter by which the water 
can be carried off. Messrs. Fletcher, Lowndes and Co., of 18, 
Great George-street, Westminster, the makers of the new “sub- 
stitute,” point out that it is cheap b of the rapidity with 
which the glazing can be effected, and that there is no outlay for 
maintenance. It will be easily seen that the arrangement gives 
every freedom for expansion and contraction. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert Mayson, engineer to 
the President, for service at the Admiralty, Whitehall, vice 
Corner. William Castle, chief engineer, to the Asia, additional, 
for service in the Volcano, vice Williams. 

LIVERPOOL ENGINEERING Socrety.—The usual fortnightly 
meeting was held at the Royal Institution on Wednesday evening, 
the 2nd March, the president, Mr. Alfred Holt, being in the chair. 
2a r ‘On the Application of the Electric Light at the Free 
Public Library, Liverpool,” by Mr. John 8. Brodie, was read in the 
author’s absence by the hon. secretary, Mr. Allies. The author 
premised his remarks by stating that though many and varied 
applications of the light for outdoor purposes had been made, it was 
reserved for London and Liverpool to promote its introduction for 
the p of illuminating large rooms—the former at the reading 
room of the British Museum, the latter in the new e reading 
room called after Mr. Councillor Picton. The considerations which 
led to the adoption of the light were first the serious loss and 
damage sustained by bindings, and caused by the fumes given off 
> gas, and secondly the extreme difficulty found in ventilating the 
old reading room when crowded of a winter’s evening. The 
last and chief consideration, pointing as it does to the injurious 
effect of gas on the human constitution, cannot be too highly 
estimated. It may be stated that after the electric light had been 
temporarily in use for some time, when gas was used instead for 
a few weeks, during the substitution of permanent machinery for 
working the light, the library officials were overwhelmed with 
complaints on account of not only bad light but bad ventilation. 
The details of the engine power required to generate the electric 
current, and of the light itself, which is of the description known 
as the Serrin’s _— lamp or regulator, were then stated very 
completely, and one of the lamps was exhibited and explained by 
Mr. Clare, the curator in charge of the machinery at the library. 
In conclusion the author stated that although the question of 
economy was not considered in the matter, yet on comparing the 
cost of the electric light with that of gas used for the same room 
the former came out more favourably in spite of being saddled 
with the first cost and working expenses of machinery for ten 
lamps, three being all that at present had been used. Mr. R. R. 
Bevis, jun., then gave an interesting description of the ‘‘ Brockie ” 
lamp now in use of Messrs. Laird Bros.’ workshops at Birkenhead. 
Discussion on this interesting subject was deferred to the next 
meeting 
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ON THE REMOVAL OF AQUEOUS VAPOUR 
FROM THE ATMOSPHERE.* 
By J. J. COLEMAN, F.I.C., F.C.S. 


THE absolute weight of moisture contained in any given volume 


of air, and at any particular temperature, is usually calculated from 
a table of vapour tensions by a formula well known to meteoro- 


logists, so that the accuracy of the results og upon the care | 


with which the table of vapour tensions has n compiled from 


direct experiment. Fortunately for this as well as other branches | 


of physics, we have the exact experiments of Regnault, which, in 
the case in point, were carried down to about 20 deg. below zero of 
Fah. scale ; but as at that temperature the tension of water vapour 
is only “0l7in. of mercury, it is quite obvious that errors of expen- 


ment would be apt to increase to a serious extent in ery gy | 
y this | 


vations to lower temperatures by the method adopted 
experimentalist. One of the earliest papers that the late Professor 
Rankine wrote was one on the elasticity of vapours—Edinburgh 
New Philosophical Journal, July, 1849—in which he says, ‘‘I have 


obtained amongst other results an equation giving a very close | 
approximation to the maximum elasticity of vapour in contact with | 


water,” and from three constants, viz., the vapour tension at 
220 deg. Cent., at 100 deg. Cent., and at 26 deg. Cent., he calcu- 
lated theoretically the vapour tensions for every 10 deg., from 
230 deg. to 20 deg. below zero, which iene ehealt exactly 
with Regnault’s experiments. In reference to this formula, Pro- 


fessor Rankine observed that it may be employed without material | 


error, fora considerable range beyond what he proved it, but that 
it can only be regarded as an approximation to the exact physical 
law of the elasticity of vapours, for the determination of which 
many constants are still wanting, which can only be supplied by 
experiment. The principal point involved in such an inquiry is the 
question as to whether aqueous vapour ceases to have elasticity at 
any point short of absolute zero. Passing, however, from such 
remote considerations, and directing attention to the absolute 
weight in grains per cubic foot of vapour at various temperatures, 
I have been led to notice the ratio in which vapour is liquefied by 
regular diminutions of temperature from 100 deg. Fah. above zero, 
down to zero itself. 


Glaisher's tables above zero, Fah. 


| Dalton, who introduced volatile liquids into the Terricellian 
| vacuum of a barometer tube, and showed that the liquids evapo- 
| rated or recondensed in proportion to the elevation pay ven of 
| the tube in a mercurial trough. Assume, then, that air at 60 deg. 
Fah. and saturated with moisture is compressed to 20 atmospheres, 
and in a surface condenser consisting of a suitable system of tubes 
surrounded by an ample supply of water at the initial temperature 
of the air, then nineteen-twentieths of the weight of that aqueous 
, vapour should be deposited as dew in the inside of the pipes. If 
| the volume of the air at starting were 1 cubic foot at 60 deg. then 
it would contain 5°8 grains of water, and when compressed to 20 
atmospheres without change of temperature 5°5 grains would be 
| deposited, and being expanded again to its original volume and 
pressure, out of contact with the deposited water, it would be 
ound to contain only 3 grains of water. 

Going a step further, let us suppose that the same cubic foot of 
vapour saturated air at 60 deg. is compressed into sth its bulk in 
| another way, viz., in direct contact with water, say, by forcing it into 
| a strong reservoir partially filled with water. Imagine the compressed 
| air and water to be shaken together, and then allowed to stand until 
perfectly quiescent, the temperature being kept at 60deg. ; now let the 
| water be carefully drained away or detached from the compressed 
| air, and the air be expanded to its former bulk, and it will be 
| found to be drier than it was at the start, as it will have lost 4%ths 
| of its vapour just as in the former case. Thus we are brought face 
| to — a a curious paradox—that it is possible to dry air by 
| wetting it. 

_ Both of the methods of drying air I have thus described are 

| limited in practice by the difficulty on the one hand of getti 

| temperatures under 100 deg. below zero, and on the other hand o 
compressing air in a continuous current to higher pressure than the 
twenty atmospheres; but it is manifest that if the two operations 
be combined, air might be dried soas not to contain more than 
10,000,000th part of its weight of vapour. It is an interesting 
question—how these figures compare with the result of desiccating 
air by chemical methods. According to H. D. Debbit, an abstract of 
whose paper on the subject appeared in the “‘ Journal” of the 

Chemical Society, October, 1876, anhydrous phosphoric acid is the 
| most powerful desiccating agent, and he states that this substance 
_ will remove the 2,000,000th part of the weight of air in the form 


Calculated below zero. Fah, 
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On the tabular statements accompanying this paper I have given 
two horizontal lines of figures, the upper line up to half its length 
containing the actual weight in grains of a cubic foot of saturated 
vapour, as given in Glaisher’s Hygrometric Tables, and for tempera- 
tures which decrease at the uniform rate of 10 deg. down to zero. 
Directly underneath these figures I show the rates in which the 
weight decreases for every drop of 10 deg.; thus, saturated vapour 
in dropping from 100 to 90 deg. deposits 25 per cent. of its weight; 
from 90 deg. to 80 deg., 26 per cent. of its weight ; from 80 deg. to 
70 deg., 27 per cent. of its weight ; and so on, the ratio increasing 
almost uniformly at the rate of 1 per cent. every fall of 10 deg., so 
that by the time the temperature gets to 10 deg. above zero it parts 
with 35 per cent. of its weight in falling 10 deg. lower to zero. 
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It seems reasonable, therefore, to suppose that some similar ratio 
of decrease will maintain for temperatures far below zero, and in 
accordance with this view I have ventured to extend the line of 
figures to a temperature of 120 deg. below zero, from which I have 
calculated the figures on the remaining half of the line above 
alluded to, thus showing the probable weight of a cubic foot of 
vapour for every 10 deg. to 120 deg. below zero. The result can, 
of course, only be considered as an approximation, for in reality 
the ratio of liquefaction must be accelerated to ensure complete 
liquefaction at a point above absolute zero; but at any rate, it is 
very clear that at a temperature of 120 deg, below zero a cubic 
foot of saturated aqueous vapour does not weigh more than the 

1 

536,000 part of the weight of the 
1 
same volume of dry air at 2 ——~___ of the weight 
ry at 60 deg., or about 599,000 e weig 
of a cubic foot of dry air at 120 deg. below zero. 

I have also thought it might be interesting to put the result in 
the form of a graphic curve, the vertical figures representing the 
weight of a cubic foot of vapour, and the horizontal figures repre- 
senting the temperature, commencing at 100 deg. above zero and 


thousandth part of a grain, or 


ending at 100 deg. below zero. One of the most curious facts that | 
strikes the eye is the independent influence of the freezing point of | 


water upon this curve, although there is a little irregularity. There 
is no sudden deposition of moisture when the freezing point is 
attained, ice, in fact, imparting humidity to air just as water had 
previously done before the freezing point was attained. 

With a view to ider for a t the joint effect of cold 
and pressure upon aqueous vapour, I have now to remind you of a 
well-known law of physics, viz., that when saturated vapour is 
subjected to pressure it will liquefy in the direct ratio of the pres- 
sure, temperature being constant; and also that atmospheric air 
saturated with aqueous vapour behaves in this respect just the same 
as if the air were not present. This principle was illustrated by 


Bociete before the Chemical Section of the Glasgow Philosophical 


| of moisture even after it has been carefully dried by sulphuric acid 
| at temperatures not exceeding 25 deg. C. When the anhydrous 
phosphoric acid, he says, was made to act upon air which had been 
| previously dried over sulphuric acid at 50 deg. C., ne less than the 
1,000,000th part of its weight proved to be aqueous vapour. 
Calcium chloride seemed to be a worse desiccator than sulphuric 
| acid, or, at any rate, its power of desiccation seems to be within 
| very small ranges of temperatures, as the author observes, that if 
| air be dried by passing over this salt at a given temperature, and 
| be brought in contact with a fresh quantity of the salt at a lower 
| temperature, a further absorption of water takes place, but that if 
the second portion of chloride calcium be maintained at a higher 
temperature than the first, the air becomes moister. In reference to 
this subject it may be interesting to refer to the paper of Professor 
Tyndall, recently read to the Royal Society, ‘‘ Upon the Action of 
an Intermittent Beam of Radiant Heat upon Gaseous Matters,” in 
which he describes experiments made by passing radiant heat 
through flasks containing varying quantities of aqueous and other 
vapours. Tyndall shows that the more vapour present in air the 
more easily are the heat pulsations converted into audible noise, on 
the principle of Graham Bell’s recent discoveries. Dry air, in fact, 
gave no sounds whatever which could be detected, whilst minute 
quantities of many vapours added to the air occasioned sounds 
which could be compared in intensity with those of an organ pipe. 
Amongst other experiments, he mentions that Piofessor Dewar 
—— him with four flasks, the first containing air dried b 
chloride of calcium, the second one dried by strong sulphuric acid, 
the third by Nordhausen acid, and the fourth by phosphoric 
anhydride ; and curious to say, the flask containing the phosphoric 
anhydride emitted the strongest sound, which is the exact reverse 
of what should be the effect if phosphoric acid were the best 
desiccant. Even with sulphuric acid the extreme difficulty of 
drying in was very evident, for Tyndall remarks that air kept over 
the surface of this acid for twelve hours emitted sounds, which, 
however, entirely disappeared when the time of contact was 
increased to eighteen hours. This beautiful method of investiga- 
tion will doubtless be followed up, and it is to be hoped will clear 
up many points connected with the relative efficiency of desiccants. 
In regard to the strictly mechanical method of drying air described 
in the first of my paper, it has been to some extent practically 
carried out in the construction of Bell-Coleman cold air machines 
used for the oceanic conveyance of meat and other provisions. 
In these powerful machines, and of the size most usually em- 
ge in the Transatlantic traffic, about 36,000 cubic feet per 
our of atmospheric air is taken into the air compressors ; and 
supposing this air is two-thirds saturated, and of a temperature of 
80deg. Fah., it contains 374 1b. water vapour, some of which must 
be removed before the air is finally discharged from the machine 
below zero, or the discharged air would become loaded with clouds 
of snow, which would be a great practical inconvenience. But in 
| point of fact about half this aqueous vapour is at once deposited 
| and mingles with the water which is freely injected into the com- 
| pressors to keep down the heat produced by the compression, and 
escapes therefrom by a pipe controlled by a ball cock before the 
| compressed air is allowed to expand. It is made to traverse a 
great number of small pipes, the external surface of which are 
cooled by the waste cold air—say of 30deg.—coming from the 
provision room being refrigerated, so that by this means a very 
considerable cooling of the mg ot air is effected, causing a 
further liquefaction of vapours, by which, in fact, its quantity is 
practically halved ; thus, by the time the air gets to the expansion 
linder, where expansion takes place in the act of doing work, 
the air, although it has been freely washed with fresh water, con- 
tains only about one-fourth of the aqueous vapour which it contains 
at the start of the cycle, and can be expanded without producing 
any inconvenient amount of snow. The temperature at the 
moment of expansion is generally from 30deg. to 50deg. below 
zero, or 100 deg. below zero, when the machine is worked at about 
four atmospheres of d ti 
This method of producing cold dry air has not only been em- 
ployed in cold air machines working across the Atlantic, but has 
also been recently found to work well with machinery traversing 
the Red Sea and Indian Oceans. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE TIDE GAUGE, TIDAL HARMONIC ANALYSER, AND TIDE 
PREDICTER. 
On Tuesday, the 1st of March, Mr. Abernethy, F.R.S.E., Pre- 
sident, in the chair, the Pree read was by Sir William Thomson, 
LL.D., F.R.SS. L. and E., M.1.C.E. 


The author stated that the self-registering tide was a 
well-known instrument for automatically recording the beight of 


the sea level at every instant, above or below some assumed datum 
line. The first essential of the instrument was a floater, which 
rose and fell with the water. The practical annulment of wave 
disturbance, so that the floater at each instant might be nearly 
enough in — pee corresponding to the mean of the water- 
level for several minutes, was an important detail. The next 
thing was mechanism to cause a marking pencil to move in a 
straight line ia simple, but much reduced, proportion to the motion 
of the floater. The instrument was completed by clockwork, 
carrying paper with a uniform motion perpendicularly across the 
line of motion of the pencil, with proper arrangements to cause 
the pencil to press with sufficient force on the pes to make 
it mark. The tide gauge described differed from other tide gauges 
only in certain dynamical and geometrical details, designed for 
giving, in more convenient form, results of greater or of better 
assured accuracy, with a smaller floater, and finer and smaller, 
but not less hardy, mechanism. The leading idea for the design 
of every machine ought to be the work done by it. In the tide 
gauge the work done was the moving of the pencil across the paper, 
subject to the pressure required to produce the mark. The author’s 
first object, therefore, was to minimise the friction of the pencil 
carriage. Considerable progress had been made towards attaining 
this object in the ink marker of the South Kensington tide pre- 
dicter, and in the author's first tide gauges exactly the same 
geometrical slide was used as in thisinstrument. In it the motion 
of the marker was vertical, the axis of the paper cylinder being 
vertical, instead of both being horizontal, as had been the case in 
all previous tide gauges. ‘The couple, constituted by gravity 
downwards through its centre of gravity and the upward pull of 
the bearing wire, was balanced by the reaction of the paper on the 
marker in a horizontal line near the bottom of the mass, and an 
equilibrating horizontal force, constituting the reaction of the 
plane back of a fixed guiding frame against a round-ended pin 
fixed to the back of the marker, near the top. Thus the equili- 
brium of the marker was a simple and direct application of 
Poinsot’s theory of the equilibrium of couples. The five sliding 
points of a geometrical slide were gp engenier ne provided for the 
marker, so that, while its motion was perfectly steady, it was as 
little opposed by friction as might be. An improvement upon 
this marker, designed for the second of three tide gauges being 
erected on the Clyde by the Trustees of the Clyde Navigation, was 
also described. In this the pressures of three of the five sliding points 
were annulled, and the sole friction against the motion of the 
marker was the friction of the pencil on the paper. The author's 
tide gauges had hitherto all been provided with the means of using 
continuously a band of ge long enough to allow the curve to be 
traced on it simply and without break through the whole length 
required for ayear. Thus, if it were not desired to take away any 
tracing of the machine for examination or reduction through the 
course of a year, no other work was necessary than to wind the 
clock once a week or once a fortnight, and to put in a fresh lead 
for the pencil as often as one was needed. The two cylinders for 
the paper supply and for the haul-off might, however, be omitted, 
or left unused, in any case in which it was desired to mark a 
week’s or a fortnight’s curves on a single twenty-four hours’ length 
of paper, as had been hitherto usually done in other tide gauges. 
This involved the trouble of taking off a paper of curves and 
putting on a fresh piece of blank oe once a week or once a 
fortnight, and had the considerable disadvantage of giving a more 
confused appearance, and involving some practical difficulty and 
inconvenience in picking out the right curve for a particular day, 
On the other hand, the old plan had the great advantage of using 
less paper, and giving the results in a more compact form, and also 
some advantage in respect to facility of application to the tidal 
harmonic analyser, Specimens of both the old and the new plans 
were exhibited. 

The object of the tidal harmonic analyser was to substitute brass 
for brain in the great mechanical labour of calculating the 
elementary constituents of the whole tidal rise and fall, according 
to the harmonic analysis inaugurated for the tides by a committee 
of the British Association, appointed in 1867, and carried on till 
1876, and recently adopted by the Government of India. The 
machine consisted of an application of Professor James Thomson's 
disc-globe and cylinder integrator to the evaluation of the integrals 

uired for the harmonic analysis. The principle of the machine 
and the essential details were fully descri in papers comm uni- 
cated by Professor James Thomson and the author to the Royal 
Society in 1876 and 1878. The author described the machine— 
which was illustrated by detailed drawings and photographs—and 
he showed the working of it by a model, having five disc-globe and 
cylinders, which had served as model for the meteorological harmonic 
analyser constructed for the Meteorological Committee, and now 
regularly at.work at their office, under the superintendence of Mr. 
R. H. Scott. This instrument also served to determine, from the 
deviation curve, the celebrated ‘‘ A B C D E” of the ‘‘ Admiralty 
Compass Manual” for the deviation of the compass in an iron ship. 

The tide predicter performed the mechanical work of calculating 
the sum of the heights, positive or negative, above the mean level 
due to the several simple harmonic constituents of the whole tidal 
rise and fall, determined by the harmonic analysis from observa- 
tions for any particular port. The object was to predict for the 
same port for future years, not merely the times of high and low 
water, but the position of the water level at any instant of any 
day of the year. The mode of combining the several constituents 
adopted by the author originated in a suggestion made by Mr. 
Tower in August, 1872, who said, ‘‘ Why not use Wheatstone’s 
plan of the chain passing round a number of pulleys, as in his 
alphabetic telegraph instrument?’ This proved the very thing 
wanted. The plan was completed, with a fine steel hair-spring, or 
wire, instead of the chain, which was obviously too frictional for 
the tide predicter. The general object of the tide predicter, and 
some of the details of the first instrument—which was exhibited 
by permission of the Science and Art Department, under whose 
care it had been permanently placed by the British Association— 
were described in the ———e of the South Kensington Loan 
Exhibition of 1876. A second instrument, including twenty tidal 
constituents instead of the ten in the original instrument, and 
with greatly improved arithmetical exact in respect of the 
several shafts, and on a much larger scale than that of the first 
instrument, had been constructed for the Indian Government by 
Mr. Légé, under the superintendence of Mr. Edward Roberts, and 
in accordance with the author’s advice. In it, as in the British 
Association instrument, the number of teeth in the toothed wheels 
was calculated by Mr. Roberts. This instrument had already done 
excellent work, in mg Bo tides for the Indian ports as given 
in the volume of Tide Tables for the year 1881, prepared by 
Captain Baird, R.E , assisted by Mr. Roberts, who had charge of 
the instrument in London. The author had nearly completed a 
third instrument, with great simplifications of mechanism, one 
important result of which was that it was adapted to run off a 
year’s tide curve in twenty-four minutes, instead of four hours 
required by each of the first two instruments. Detailed drawin, 
of this instrument, so far as at present completed, were exhibited. 


It was announced that the Council had recently transferred C. 
J. Bowstead and W. Hall to the class of Members; and had 
admitted J. W. Bell, B. 8. Biram, B.A., R. V. Boswell, R. H. 
Brookhouse, G. T. Elliot, A. J. Hogg, F. W. Kershaw, P. 
MacGuire, A. A. Minjoot, H. E. Punchard, J. H. Punchard, W. 
C. Punchar2, P. Ross, G. N. Taylor, H. W. Teed, and W. Price 
Williams as Students. 

At the monthly ballot, F. F. Bateman, W. Fiddes, E. J. Grice, 
C. Hunt, J. H. Tiutehiavee, A. H. Jacob, B.A., C. H. Moberly, 
and H. F. White, were elected Members; and H. O. Bell-Irving, 
Stud, Inst. C.E.; J. Briggs, Stud. Inst. C.E.; C. Clegg, Stud. 
Inst. C.E.; T. A. Cox; L. Creasey; C. 8. Ellery ; C. T. Elton ; 
A. C. Evans; G. H. Garrett ; R. Hay; W. F. How, Stud, Inst. C.E. ; 
W. Jackson; F. R. Johnson, Stud. Inst. C.E.; F. Jopling 5 E, 
Pillow; E. H. Stevenson; F, W. Stevenson ; and Ss. E. Stevenson, 
Associate Members; and T, A, Dash and J. 8. Hollings, Associates, 


| | 
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LETTERS TO THE EDITOR. 
[Continued from page 196.]} 


PERKINS’ HANGING FIRE-BOX ROOF STAY BOLTS. 


Sm,—In your issue of yesterday, I observe a woodcut and letter- 
press explanatory of an arrangement of fire-box top staying, 
designed and patented by Mr. Perkins, Your readers may not 
be aware that this is a colourable imitation of an arrangement of 
mine, which has been in use, I think, over six years. Mr. Perkins 
has simply inverted my plan, and to my mind, with detriment te 
the object in view. euly years ago, when I was an apprentice, 
the universal method of fire-box top staying was by the saddle stay, 
either solid or by two rivetted plates. Later, the single bolt stay 
screwed through box top and outer shell was introduced, I think, 
from America, The old saddle stay gave most satisfactory results 
in all but one particular—it impeded free circulation of water over 
the fire-box top, and induced caking of dirt, causing loss of 
evaporative power. The single bolt stay is an improvement, 
giving all needful rigidity, ond leaving a free passage for washing 
out and keeping iho ben top free. With this latter form of staying, 
however, was introduced an evil which rarely, if ever, arose with 
the saddle stay, namely, cracking and crippling of tube-plates, 
When in charge of an important Indian railway, I had twenty-four 
engines sent out to me, with this single bolt rigid staying. When 
they had been at work four or five months, my foremen began 
reporting the tube-plates at all the out stations. Taking the 
matter up, I was fairly amazed at the condition of affairs, finding 
in some engines the tube-holes gone oval as much as gin., princi- 
pally in the top corners of the box. I saw at once the cause and 
the remedy. I applied one, of which I enclose a sketch. This 
proved a — cure in all the engines, when new tube-plates 
were — in. I sent a drawing home to England to the company’s 
consulting engineer, who forwarded it to Messrs. Neilson and Co., 
of Glasgow, who had other engines in hand for me. Mr. Reid, of 
Neilson’s, thought so well of the design that he has adopted it as a 
winciple in all the engines he builds, unless otherwise ordered. 
You will observe my plan leaves the box top clear. A A are two 
T-irons rivetted to the boiler shell of boiler ; B B, jaw eyes, into 


' 


which the bolts C C are screwed from the inside of the fire-box ; 
D, long bolt passing through jaws and T-irons. In the cross-sec- 
tion the holes in the jaws will be seen to be elongated, to admit of 
upward travel over the bolt D, when the tube-plate expands and 
lifts. Mr. Perkins perpetuates the old evil by giving a hold for 
scale and silt to cake against on the box top. I may give Mr. 
Perkins and your readers this further information, that, from five 
years’ practical experience, I found there is no need to put expan- 
sion staying beyond, in large boxes, three rows of stays ; in smaller 
ones, two rows. This suffices to give elasticity to the tube-plate, 
and allows it to go up under the expanding of the tube-plate metal 
from the fierce heat of the box when hauling a load. I am sorry 
Mr. Perkins’ ‘‘designed and patented” plan is not as novel or 
effective as it appears. Epwarp G, SHEWARD. 
2, Dynevor-road, Richmond, March 12th. 


AVELING MCLAREN, 


Srr,—I enclose tracing of the bracket arrangement used by 
Messrs. McLaren, and which was the subject of the late action. 
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You will see that it differs somewhat from the sketch published in 
your journal of last week. THOS. AVELING, 
Cannon-street, London, March 15th. 


DAMPING DOWN BLAST FURNACES, 


Srr,—The following experience may be of interest to some of 
our readers :—At these works a boiler explosion took place on 
anuary 16th, doing iderable damage, but fortunately not 

resulting in any loss of life. Of course the steam power was lost 
at once, and the furnaces were damped down. It was decided 
to prevent in future any similar accident, whilst doing the necessary 
repairs required by this, to cut all the boilers, which were of long 
cylindrical type—eight in number—in two, connecting the two 
portions of each, top and bottom, after a similar plan to that 
already adopted at the Clarence Works, and, I believe, at one or 
two other works in the Cleveland district. 

This work took considerable time, and some anxiety was felt as 
to what the state of the furnaces would be when again ready for 
work. The blast was got on, on February the 22nd, and both 
furnaces started without any trouble or difficulty ; the slag was 
black for the first twenty-four hours, after which it turned to grey, 
asit has continued ever since. 

This is interesting as showing the length of time furnaces in fair 


working order may be allowed to stand upon an emergency, with- 
out preparation, and without serious disorganisation following. 
rigg, Lincolnshire, March 5th. GEORGE Dove. 


HIGH SPEED LOCOMOTIVES, 

Sir,—Owing to the late discussion on “High S; Locomotives” 
in your esteemed paper, I feel it my duty to bring forward a few 
facts which I have no doubt will serve to eradicate the error of 
imagining that only the Great Western average over fifty miles an 
hour :—On Saturday, 5th, I left Euston by the 4 p.m., the London 
and North-Western Company’s Manchester and Liverpool express ; 
arrived at Willesden Junction, 4.12, departed 4.15, passed aoe 
at 4,24 (6 miles 9m.), Bushey at 4h. m. (44 miles 5}m.), Wat- 
ford at 4h. 30m. 43s. (14 miles 1m. 28s. Here it will be seen we 
ran nore than 60 miles an hour), passed Tring 4.48 (14} miles in 
17m. 17s., nearly 50 miles an hour); as far as this point, “‘ Tring,” it 
is all up hill from London, the 31} miles being done in 48m., the 
stop at Willesden included. We next passed Cheddington at 
4.5 %, (44 miles in 44m.), Leighton at 4h. 56m. 7s. (44 miles in 
3m. 37s., an eng of 74444 an hour); passed Bletchley at 5h. 3m. 
(64 miles in 6m. 53s.), bringing the trip from Tring to Bletchley, 
15 miles in 15m., an average of 60 miles an om We had hard y 
got out of Bletchley when the Denbigh Hall signal box’s “‘ distant” 
was against us; having reduced oom to about 12 miles an hour, 
we proceeded at a slow rate to the point of obstruction, viz., a 
slip on the down fast side of the line; fortunately the road was 
clear and the home signal was dropped to all right, and we started 
again at 5.8, the slack having occupied nearly 4m. Passing Wolver- 
ton at 5.12, where we were s. in badly for about 3m., 
owing to a tremendous slip on the up side of the road; passed 
Blisworth at 5.26}; here it began to rain and drizzle alternately, 
and the engine ye a good bse ; passed Crick at 5.41 (13} miles 
in 144m., about 53 miles an hour average); pulled up at Rugby 
5.48, a very excellent performance considering the rails were very 
greasy, and the load we had, viz., twelve 6-wheeled coaches, nine 
of them weighing 14 tons each, and three brakes weighing 16 tons 
each, making a total weight of 174 tons without passengers or 
luggage. Now, allowing only 3m. each for slacks and 1 for 
starting from them and Willesden, it makes the journey from 
Willesden to ew in lh, 26m., 77} miles, or 1 mile farther than 
Swindon to Paddington in a minute less time than the Great 
Western “ crack” takes, 

But this is not the fastest train on the London and North-Western 
Railway, nor the heaviest one. Supposing the Great Western 
broad gauge carriages to weigh half as much again as the London 
and North-Western Company’s carriages, even then the latter 
takes the heavier load of the two, for when, I ask, and how often 
does the Flying Dutchman take more than six iages, and what 
= oes she have to climb? Two-thirds of the road to 

ugby is a rising gradient, and that a stiff one in some places. It 
will be seen from this timing that the average speed was 53} miles 
an hour, so that the broad gauge is not so far ahead as your 
most respected correspondent ‘‘ Running Board” seems to infer. 
London, March 7th. Farr Puay. 


Srr,—The illustrated description you have this week given us of 
the new express engines built by Messrs. Beyer and Peacock, of 
Manchester, comes opportunely, as bearing on the subject which 
has for some time been discussed in these columns. This engine is 
certainly of a type which has a large preponderance of advantages 
over disadvantages; and on an examination of its characteristics, 
it shows, I think, that it merits all the encomiums you have 
upon it. If ina future issue you could publish a complete list of 
its dimensions, it would, I am sure, be scanned with interest by a 
large section of your readers. 

One cannot avoid being struck with the contrast between this 
elegant and well-designed engine and the uncouth American 
machine built for express traffic on the Bound Brooke line, and 
illustrated in THE ENGINEER of the 11th ult. In my opinion, the 
Americans will never succeed in producing a rational high-speed 
locomotive until they condescend to copy the large wheels and 
plate frames universally adopted here and on the Continent. The 

eatest bane of American locomotive practice is, doubtless, the 

act that its ‘‘master mechanics” cannot be induced to give up the 

antiquated bar framing, which is not only a source of general 
inconvenience, but it so reduces the width of the fire-box as to 
make it 6in. narrower than it need be. This, in my opinion, evinces 
an amount of prejudice paralleled only by the tenacity with which 
some of our own Sccomeinen superintendents cling to their darling 
type, represented by inside cylinders with single inside frames, 
necessitating ‘‘ cramped” ports with sahohehoot journals, and a 
narrow spring base with rigid springs—a type, however tolerable 
for small locomotives, is, in large express engines, little short of an 
absurdity. NEMO. 

March 9th. 


Srr,—I am glad to find, what I really did not know before, that 
so many trains in the United Kingdom run as fast as the Flying 
Dutchman. I agree with one of your correspondents, and think 
that perhaps enough has been said about these trains’ speed, and 
that we may turn our attention in another direction. Let us con- 
sider how high speeds are best to be obtained, and by interchange 
of thought we may do some good. 

I have examined with much attention your engravings of Messrs. 
Beyer and Peacock’s express engine for the Holland State Railway. 
It is a fine design, and the engine deserves, I think, all that you 
have said in its favour. I think, however, that our own Great 
Western single express narrow gauge engines compare very 
favourably with it, and I would even venture to back one of these 
Swindon engines to do as good work as Messrs. Beyer and Peacock’s 
engine, always provided that the road be level and the weather 
good. In damp weather, or up a bank, the Holland engine’s 
coupled wheels would have a great advantage over the Swindon 
engine. Having said so much, I would like to suggest that such 
of your readers as are competent might send you outline sketches 
of the style of engine they would propose to perform a certain 
duty, which, if you have no objection, and would = in THE 
ENGINEER, would, I am sure, prove useful. I shall be happy to do 
my part if others are agreeable. 

+ Sooke suggest that we take as a standard a net load of 220 
tons, besides the engine and tender ; that the length of run be 100 
miles—this is less by five miles than the Midland run to Grantham 
—that the average speed shall be sixty miles an hour; sharpest 
curve, 20 chains radius ; steepest incline, 1 in 200 three miles long; 
the remainder of the inclines to balance each other—that is to 
say, the stations at each end of the 100 miles shall be at the same 
level ; any design of engine to be admissible—inside cylinder, out 
side cylinder, Fairlie, bogie, or coupled or not. It is to be under- 
stood that the engine must start at one end of its run, and stop at 
the other, and the start at one end at least must be up 1 in 300. 
The road is to be supposed to be kept clear, but a delay of three 
minutes ought to be allowed for to provide for the chance of signals 
being against the express, which is unders to have to run 
through two large yards, such, for example, as Swindon. It will 
be seen that smartness in getting away with a train is a matter to 
be thought of in designing an engine for this class of work. 

Ido not think any elaborate drawings would be required, but 
just outlines, showing general arrangement; but all the dimensions 
ought to be given, especially those of the wearing parts likely to 
send the engine in for repairs, and special attention ought to be 
paid to lubrication. 

Ihope you will find this meet * pom views enough to _— it a 
place in your valuable columns. Iam sure the subject discussed 
interests a great many of us. Runnine Boarp. 

Swindon, March 14th. 


THE EFFICIENCY OF A TANDEM ENGINE. 
Srr,—I have read your article in THE ENGINEER of 11th March 
with feelings of surprise and regret—surprise at learning that “‘ all 


the calculations” in the former article ‘‘referred to a suppostitious 
case, and in no way affect the question at issue ;” regret at finding 


that I had been so far ‘“‘ drawn” as to write a whole column of 
newspaper in reply, since it now seems it was of little consequence 
whether the figures or the conclusions you drew from them were 
correct or the reverse. In making the few comments which seem 
aga on the present article, therefore, I shall be as brief as pos- 
sible. First, I regret I did not mention that the steam pipe was 
clothed, but as I never imagined anybody would have thought 
otherwise, I did not think it desirable to lengthen what was already 
a lengthy report with what appeared to me unnecessary matter. 
The pipes were covered with one of the ordi compositions used 
in these parts, about 24in. thick. Secondly, as to the coefficient 
0002, you say it is the coefficient for unclothed pipes. I fear you 
are inaccurate. If you will turn to the authority I quoted, viz. 

** Société Industrielle de Mulhouse Bulletin,” 1879, e 730, and 
will look at the ninth line on table 3, you will find that the con- 
densation in the unclothed pipe was 6°124 kilogrammes— 
13°47 lb. — ag hour, the difference between the internal 
and external temperatures being 125°6 Centigrade —258 deg. 
Fah. Whence, as the diameter of the pipe was 150 

and the length 2°5 m.—surface, 13 sq. ft.—it follows that 
weight of steam condensed _ square foot of surface per hour and 


per degree Fah. was i347 x 258 = 0004 Ib. This therefore is 


the co-efficient for unclothed pipes, a co-efficient which it may be 
observed agrees better with Mr. Head’s than yours does. Thirdly, 
you are certainly correct in stating that I would have been quite 
mistaken if I had fancied that ail the water in the steam was 
caught by the drain pipe. The statement, however, was un- 
necessary, inasmuch as I never fancied any such thing. Had you 
read note 2, page 19, of the report, you would have seen exactl; 
what I did faney and why. Fourthly, with regard to Mr. Fletcher's 
report. Iam quite aware of its contents. I had thought it 
—- to arrive at an estimate of the performance of Messrs. 
Nuttall’s engine, by adding the coal accounts and boiler pressures 
of a lot of other or together and striking an average, I have 
a thousand and odd engines handy in my own company’s books, 
only waiting to be added up. But as it seemed to me that the 
very magnitude of the calculation might detract from its - 
I preferred to tackle the one engine only. Iam sure Mr. Fletcher 
with me when that was a 
very different purpose. Fifth, Iam sorry I cannot comply with your 
request to give an explanation of the causes wkich have conduced 
to the results I have recorded, but I will gladly supply what little 
further information I can on the manner in which the tub 
— was kept and the mode in which the contents were mea- 


First, then, a galvanised iron bucket was hung up, and 12 quarts— 
three gallons—of water were measured into it from a standard quart 
measure. Secondly,a mark was made on the bucket at each end 
of the diameter in the plane of the handle to show the water 
level. Thirdly, the bucket was weighed full and empty to test the 
honesty of the quart pot. Thus a unit measure, containing t 
gallons, was obtained. This measure was taken to the boiler house 
and suspended near the tubs ; it was then filled three times up to the 
marks and emptied into one of the tubs, and as soon as the water 
level had settled the lath C D, shown in plate N of the report, was 
put down to the bottom of the barrel and marked at the top of the 
wetted part. In this way ten times nine gallons were meas 
into the tub, and ten marks were obtained on the rod. Lastly, an 
overflow was bored at the water level. As I saw every bucket 
filled to the proper height, and poured it myself into the barrel, I 
had no doubt as to the accuracy of the measurement ; nevertheless 
thinking it best to make assurance doubly sure, I have since 

my measurement checked by weight as yousuggested. The weight 
of water contained in a barrel up to the overflow was just under 
900 Ib. I think, therefore, itis beyond doubt that the barrels were 
accurately measured. 

Next as to the way in which the record of the number of barrels 
used was kept. The water, as explained in the report, was supplied 
by a hose pipe from the Bolton Water Company’s main. This pi 
could be put into either barrel or into neither at will. The supply 
was so regulated that it took rather longer to fill a barrel than to 
empty one. Hence it was only necessary as soon as one barrel 
was full to move the end of the pipe into the empty barrel. The 
overflow above mentioned eng barrel being filled too full. 
The inspector who kept the tally attended to the moving of the 
hose — One of the assistants from the company’s office was 
at the donkey close at hand, and as soon as the inspector told him 
a tub was empty, he stopped the donkey and shut cock A say, then 
— cock B and started the donkey again. The inspector had 
therefore no occasion to move away from the tubs or concern him- 
self with anything beyond lifting the hose pipe from one barrel 
into the other, and noting the number of barrels emptied. The 
record was kept in such a way that the times of emptying each of 
the barrels, which were numbei 1 and 2, were entered on 
alternate lines and in se te columns, so that it was im- 
possible to make a mistake of one barrel without its being 
at once perceived ; and as it is hardly likely that a mistake of two 
consecutive barrels could have escaped detection, particularly in 


mm. 
the 


the presence of the waterworks man. I feel confident that the 
number of barrels emptied was correctly ascertained. Sixth, you 
say I left a great deal in the hands of subordinates. I don’t see 


what else I could do. I could not have taken all the observations 
myself. If I had tried to do so, you might well have distrusted 
the results. I preferred to rely on men in whom I could place 
entire confidence—a confidence justified by personal knowledge not 
dating from yesterday. Finally, I may say I am not at all 
offended at pa pointing out that the statements I have made are 
startling. expected they would be, or perhaps I should never 
have tested the engine. But I think you have gone rather beyond 
this. You have not merely declared that my figures are startling, 
but that they are impossible, and you have given calculations to 
prove that they are impossible ; and when I have gone through the 
calculations, and pointed out the mistakes, you tell me, like Mr. 
Toots, that ‘‘it’s of no consequence,” as they don’t affect the ques- 
tion, and you go into a second set of calculations, which, to say 
the truth, don’t seem to me to be more relevant than the first. 
Indeed, I cannot help feeling you have sat down determined to 
scarify my report—perhaps because the engine was a compound 
one—without giving proper time or attention to the operation, and 
you can hardly be surprised if I have some objection to being scari- 
fied under such conditions, for the process is a painful one, even 
when carefully and judiciously performed. 

I may add that I hope to make some further experiments with 
Messrs. Nuttall’s engine during the present year. 

t is greatly to regret that . Longridge sho 

assume that we sat down determined to scarify him. We assure 
him that the idea is absurd. He admits that he knew his 
statements would be startling. May we venture to think he 
would have been disappointed if his report had not been criticised ? 
We have nothing to add. to what we said last week, nor have we 
any correction to make nora line to withdraw. We assert that the 
results obtained by Mr. Longridge are incomprehensible, unless on 
the assumption that all that has heretofore been asserted about the 
value of jacketted cylinders and dry steam is a pure myth. Mr. 
Longridge cannot himself, it ap) , give any explanation of the 
causes of the startling results ~ has obtained ; but as we have 
already said, we have not the slightest doubt of his good faith in 
the matter, and it seems that he took all due precautions to get 
accurate results. None the less will the performance of Messrs. 
Nuttall’s engine for one day only remain a puzzle. Concerning 
the co-efficient of condensation in unclothed pipes, we may state 
that the figures we have given are in accordance with experiments 
of recent date, and are quite correct. We learn with pleasure 
that Mr. Longridge is going to carry out another series of experi- 
ments, the results of which may solve the puzzle. Among the 
thousand and odd engines, concerning which our correspondent 
possesses data, may we ask if he has met with any : poe 
even approaching that recorded in his report?—Ep, E. seed 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque, 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
81, Beekman-Street, 


TO OORRESPONDENTS. 


writer to vero j and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 
*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, or 
taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


R. N.—A fire-box could be made and stayed as shown in your sketch, but it 
would be expensive and troublesome to make, and would vossess few 
culvantages over other methods of staying. 

Sipe VaLve.—The arrangement shown in your sketch will work, The area 

of the piston ought not to exceed that of the exhaust bridge in the slide 
valve. All the surfaces which rub together have steam between them, and 
the valve is 80 far balanced. 
. Y. T.—There is no published information on the subject. The power 
expended in driving the mill can, however, be ascertained by interposing 
an integrating dynamometer, of the kind used by the Royal Agricultural 
Society, between the driving and driven pulleys. Messrs. Baston and 
Anderson, Whitehall-place, could help you in this matter. 

J. W. H. (Wilmington Hall).—The diagrams are not very good, and seem to 
show that the piston valves are leaking, or that they close the ports v 
slowly. The engines have far too light work for economy. We fancy that 
one of the engines could do all your work, and if so, you would save fuel 
by uncoupling the other engine and letting it stand idle. It might in this 
cuse be necessary to increase the boiler pressure a little. 

B. anp G.-— When tube expanders are used at both ends of a tube no ferules 
are required, The usual practice is, in locomotive work, to ferule the tubes 
at the jire-box end, because the ferules protect the tube from the cutting 
action of the fine particles of coke and coal carried through by the draught. 
Expanded tubes do not need ferules. There are several tube expanders in 
the market, all needing somewhat differen! manipulation, and you cannot 
do better than follow the instructions which the makers will give you. 

Erratum.—ZJn our last impression, 179, in the article on “ The Flanges 
of Leading Wheels” for London and North-Western Railway, read 
and South- Western Railway. 


“POT” BOILERS. 
(To the Editor of The Engineer. 

Sir,—Will any of your readers favour me with a trac’ of a Thomp- 
with bys give me — dea as to pro- 
on of grate, plate, and tu laces as used r horse-power 

“March 16th. J. 


SILVER OR GALVANISED IRON COLOURED PAINT. 
(To the Bditor 0; The Engineer.) 

Sir,—If I don't mistake, there exists a sort of paint used to cover iron 
fittings of ships, which, when treated with it, look as if they were 
galvanised. If there be such a paint or composition, will any of your 
readers kindly afford me information as to where it is to be got and of 
what it is com ? NM. L. 

Kinderdyk, Holland, March 11th. 


A PROBLEM IN WINDING GEAR, 
(To the Editor of The Engineer.) 
Sir,—I think ‘‘A Young Mechanic” will find the following a correct 
olution to his question :—Let 5x and 3 z = the circumference of wheels, 
in yards, then will 2z + 280 = the difference of the ropes, and (15 x: 32: :) 
5:1:: the length of the longer rope : the length of the shorter. Therefore 
let 5y andy = the lengths of the ropes, in yards, then 4y = 2.x + 280, and 
+12, or by transposing and clearing fractions.*.4y = 72x, 
whence 72x = 2x + 280, or by transposition we have = 280.*.z = 4. 
Therefore the ci fi of the wheels are (4 X 5 =) 20 and (4 x 3 =) 
12 yards Again 4y = 72z.°. y= 18z or 18 X 4= 72. 
Therefore the lengths of the ropes are 360 and 72 yards. 
James TOMKINS, 
Moorfield Ironworks, Stockton-on-Tees, March 14th. 


(To the Bditor of The Engineer. 
Sirn,—The following is a solution of ‘‘ A Young Mechanic's” problem re 


winding gear, in Tue Enoineer of March 11th :—Let x = circumference 
of largest wheel in yards. Then +2 = circumference of smallest wheel. 
The difference in the length of ropes = 280 +- (=-). Let y=length 
of shortest rope in yards. Then y + 280 4 (x - 57) = length of 
longest rope in yards, The number of revolutions of, or the number of 
8x 
y + 280+ (z— ‘— 
times the rope wraps round largest wheel = ). The 


number of revolutions m or the number of times the rope wraps round 
smallest wheel = + ~ Sa 


5 
Thus from problem we get the two equations 


y + 280 + 
( +12 
Tz 


Clearing fractions and simplifying, we get 2.2 — 20 y = — 1400, and 
174 x-+ 10 y = 4200. Multiply second equation by 2, and add to first : 
thus 350 2 = 7000 .*. = 20. Again, multiply first equation by 87 and 
subtract from second: thus — 1750 y = — 126,000 .°. =: 72. There- 
fore, circumference of largest wheel = 20 yards; circumference of 
smallest wheel = 8 x2 = 12 yards ; length of shortest rope = 72 yards; 
length of longest rope = 72 + 280 + (20 — 12) = 360 yards. 

Grantham, March 11th. J. Forrest Brunton, 
{We have received several other solutions which we do not think it 
necessary to publish.—Ep. E.)} 


SUBSCRIPTIONS. 

Tue Enaineer can be had, by order, from any newsagent in town or cou 
at the various railway stations sor it Pon, preferred be supplied divest 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers)... .. .. £0 148. 6d. 
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MEETINGS NEXT WEEK. 

Tue InstiTuTION oF March 22nd, at 8 p.m.: 
Paper to be read and discussed, ‘‘On the C tive End o 
Iron and Mild Steel when exposed to Corrosive Influences,” by Mr. David 
Phillips, M. Inst. C.E. 

Society or Arts.—Monday, March 2lst, at 8 p.m.: Cantor Lectures, 
“The Scientific Principles Involved in Electric Lighting,” by Professor 
W. G. Adams, F.R.8. Lecture III.—Use of magneto and dynamo-electric 
machines for electric ee gery Aang lighting by means of the arc. 
Wednesday, March 28rd, at 8 p.m.: Ordinary mecting, ‘‘ The Increasing 
Number of Deaths from Explosions, with an Examination of the Causes,” 
4 Mr. Cornelius Walford. Thursday, March 24th, at8 p.m.: Applied 
Chemistry and Physic Section, ‘‘ The Future Development of Electrical 
Appliances,” by Prof. John Perry. 
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THE NEW ORDNANCE COMMITTEE. 


In his speech on March 3rd in the House Mr. Childers 
spoke of the formation of the new committee in the follow- 
ing words :—“ It has ap that it would be desirable 
to recur to the advice of an independent Ordnance Com- 
mittee, with functions somewhat differing from those of 
the former committee. It will consist of officers of the 
artillery, of the navy, and of the Engineers, with two 
eminent civil engineers; and while we hope to obtain from 
this committee technical advice of extreme value, we have 
determined not to run the risk of the disadvantages felt in 
connection with the old Ordnance Committee, and strictly 
to limit its functions to such inquiries and experiments as 
may be categorically referred to it by the Minister holdin 
my office.” We quote these words, then, as the official 
definition of our new Ordnance Committee. We have 
before pointed out that a strong desire existed for the 
institution of some tribunal of this kind. An independent 
Ordnance Committee, composed of members whose repu- 
tation places them above the suspicion of partiality, is a most 
essential thing, and Mr. Childers appears to lay special stress 
upon the independence of this Committee. As we presume 
that he does not mean to imply that there was a want of 
independence in the judgment pronounced by the members 
of previous committees, we are led to conclude that the 
alteration spoken of is to be found in the position and 
functions of the new one. Let us see what change has 
been made in these The most striking feature 
in the construction of the Committee consists of course in 
the presence of two civilian members. These, to carry the 
maximum weight, should be men of high reputation, who 
are appointed for a given fixed time, and whose action 
affects their future in no way except as regards their 
reputation. That is to say, supposing that there should be 
a fixed salary, sufficiently high to be a matter of con- 
sideration, we should hold that whatever is the period 
of their appointment, it ought not to be renewable. 
It is not to be supposed that those whose proposals have 
to be considered will regard a man looking for the renewal 
of an appointment, carrying a high salary, as in an inde- 
pendent position. Individually his reputation may secure 
the desired confidence, but certainly his position does not 
favour it. As to the military members, their appointment 
differs chiefly from that of those serving on the various 
committees now extant in the fact of its being more 

rmanent. The old committees were formed to conduet 
individual investigation, and ceased with the completion of 
the work. This new Committee is the permanent instru- 
ment for dealing with all such matters. This, again, is 
probably an improvement in theory, though how the 
numerous branches of investigation are to be dealt with 
practically by one set of men remains to be seen. It is 
only necessary to mention a few subjects of inquiry, we 
think, such as heavy guns, magazines, range finders, 
explosives, plates and projectiles, machine guns, saddlery, 
proportion of stores, siege operations, stores and 
fittings for magazines, friction tubes, packing and 
transport, to e is apparent. Probably, we 
imagine some sort of offshoots in the shape of sub- 
committees will spring up. It may be difficult to 
say what, but speaking generally, we should suppose 
in those cases where the matters at issue are connected 
with the convenience of the service, such as proportioning 
stores and the like, rather than original inventions sub- 
mitted for investigation and trial. 

We now pass on to an expression that certainly requires 
explanation. We are told that “the risk of disadvantages 
felt in connection with the old Ordnance Committee is to 
be prevented wm the determination strictly to limit its 
functions to such inquiries and experiments as may be 
categorically referred to it by the Secretary of State for 
War.” Now it ap very natural to refer applicants to 
the War-office. It would certainly prevent doubtful 
questions arising as to whether matters had ever formall 
come under the notice of a committee to have some suc 
regular channel of communication. But it seems strange 
that it should be thought: necessary to use this peculiar 
langu on the subject. What was the inconvenience 
formerly felt? Were former committees in the habit of 
wandering about to the inconvenience of the War-office, 
seeking prey to occupy themselves with? If so inventors 
generally remained in strange ignorance of it. Or did 
they seek out-of-the-way objections and concern them- 
selves with hypothetical difficulties that interfered with 


their business-like pursuit of the legitimate matters of 
inquiry before them? Was the committee, in fact, like 
the Irish groom’s horse, that walked up to a wall and looked 
over it in order to find something to shy at? And must 
the new one consequently be driven in blinkers? As we 
say, the objection is wholly new to us. We sincerely trust 
that it does not indicate that there is to be any 
peculiar difficulty in the way of getting matters 
submitted to the new Committee. We only call 
attention to the words employed as certainly requir- 
ing an explanation for those who are inte in 
having their inventions placed “ categorically” in the path 
of this straight-going committee. As to the members, Mr. 
Childers was unable to give their names to the House, but 
these we can now supply. General Sir Collingwood Dick- 
son, V.C., K.C.B., is the president. The artillery members 
are—Colonel Smyth, Major Noble, Major Ellis, and Captain 


f | Bainbridge. The Royal Navy are represented by Admiral 


Howard and Captain Bridge ; the Royal Engineers by Colonel 
Nugent ; and the civilians are Mr. Barlow and Mr. Bramwell. 
We regret the loss of officers serving on the expiring com- 
mittees, but the above names are unquestionably very good. 
The most natural objections to raise are, first, that the 
president, while he is an officer of European reputation, has 
not had anything to do with manufacturing questions for a 
_ long time, if ever; and, secondly, that Mr. Bramwell 
took up so keenly the defence of the Thunderer gun that he 
may be regarded by steel-makers as prejudiced in favour of 
the present system of manufacture of ordnance. Taking 
them altogether, however, we believe that the committee is 
one which ought to deserve confidence in every respect. 


THE EFFECT OF PUNCHING ON STEEL AND IRON PLATES, 

WE referred last week at some length to certain experi- 
ments made by the Board of Trade on steel plates for 
boilers and ships. The most prominent feature in Mr. 
Trail’s report is the absence of information on those points 
which most perplex engineers and shipbuilders ; and before 
we have done we hope to make this fact very clear, in the 
hope that others will take new ground, and quit the 
beaten path of experiment, which, it may now be safely 
said, cannot lead us to a knowledge of that which we wish 
to know. It will be remembered that all the plates tested 
were pulled asunder by Mr. Kirkaldy, and the results 
obtained, although in many — new to many persons, 
are just what were anticipated by those who have made 
steel a special subject of study. But although this is true 
of most of the results obtained, it is not true of all; and 
some of them are op in a small degree to those 
obtained by other inquirers. It is of the utmost aa 
ance that the effect produced on a plate by making holes 
in it should be understood very plainly. There are four 
ways in which a rivet-hole may be made. It can be 
punched, or it can be drilled, or it can be punched first 
and drilled a ee or it can be first drilled, and 
then punched. e value of all the three first-named 
systems has been repeatedly tested, but no one has tested 
the fourth, and yet it appears to have much to recommend 
it. Itis well known that when a plate is punched the 
hole is always a little conical, and this conical shape is of 
much value, because it relieves the rivet head or point to 
some extent of strain, and even though the head should 
fly off the rivet is still useful. Drilled holes are not 
conical, and this is admitted to be a serious objection to 
them, and besides they are expensive. Now, if plates 
requiring such holes were first drilled to, say, fin., and then 
punched up to the proper dimensions, say lin., the cost of 
drilling would be reduced, and the conical punched hole 
would be obtained. It remains to be seen whether under 
such conditions the plate would or would not be weakened 
by the punching ; as on this point we possess no informa- 
tion we must content ourselves with suggesting to any one 
about to test steel the advisability of trying what would be 
found a very simple experiment. As regards the other 
three systems, the Board of Trade carried out, as we have 
said, a number of experiments with results the general 
nature of which we indicated last week. They 
appear to show that when a plate is punched it loses 
strength, but that when punched and annealed, or 
punched and rimed out to size, or drilled, it gains in 
strength. Thus a jin. plate which, unperforated, bore 
a strain of 30°7 tons per inch, bore 31°6 tons when punched 
and annealed, 31:23 tons when punched small and bored to 
size, and 31°46 tons when drilled. With a lin. plate the 
figures are 28°17 tons for the solid — punched 21:26, 
punched and annealed 29°12, punched small and bored to 
size 29°15, and drilled 28°43 tons ; all the dies were about 
20 per cent. larger in diameter than the punch. Putting 
these figures into tages we have for the jin. plate— 
the strength of the solid plate being 100—punched 93°8, 
punched and annealed 104°7, punched small and bored out 
103°5, drilled 104°2 ; for the lin. plate the figures are 75:4, 
103°3, 103°4, and 100°9. Here, again, we have ample 
corroboration of our often urged argument that the proper- 
ties of thin steel plates do not form a guide to ‘ons of 
thick steel plates. 

If we com these results with others obtained at 
different times, and by other experimenters, it will be seen 
that some difference exists, Thus experiments made at 
Liverpool and Sheffield in 1878 showed that jin. plates 
lost only about 8 per cent. by punching, which nearly 
agrees with the figures given above, while the lin. plates 
lose more than 33 per cent., instead of less than one-fourth, 
as given above. Again, according to the Board of Trade, 
steel plates din. thick lost but 8°6 per cent. by punching, 
while in the experiments of which we speak the loss was 
found to reach as much as 26 per cent. We have here a 
very important disparity, and one which should be cleared 
up. Is it to be explained by differences in the quality of 
the steel, or by peculiarities in the system of testing 
employed? So far as we can see it depends entirely on the 
first condition, namely, the quality of the steel; and it 
should be remembered that in both cases the steels used 


were ostensibly the best that could be made. We find then © 


that while the steel made by one firm will lose less than 
9 per cent. by being punched, the steel made by another 
firm at least as eminent loses 26 per cent., or nearly three 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
es, be accompanied by a large enve legibly directed by the 
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times as much. Furthermore, it is stated that the effect of 
punching is to deprive the metal of all power of stretching, 
and the consequence is that it breaks with a crystalline 
instead of with a fine silky fracture. Bearing these facts 
in mind, let us consider what light they throw on the pecu- 
liarities of steel. It is known that if a steel boiler plate be 
punched, the chancesare about one hundred toone that cracks 
will start from all the rivet holes in the edges of the plate, 
if not from one to the other, almost before the rivetting of 
the seam is completed. On the other hand, Lloyds permit 
steel ship plates to be punched and rivetted up without 
riming or annealing, provided they are not more than 
tin. thick, and do not come under severe strains— 
garboard strakes, sheer strakes, and deck stringer 
plates must, if punched, be annealed or rimed. 
Leaving ships however, and returning to boilers, we 
may say at once that no one dreams of putting a steel 
boiler together with punched holes, unless the plates are 
carefully annealed. On the other hand, scores of iron 
boilers are made with punched holes, and no cracking 
takes piace, and the boilers are quite sound and good. To 
this it will be replied that iron does not lose strength by 
being punched, and that for that reason it may be punched 
with safety. It will, perhaps, be new to many of our 
readers, but it is none the less true, that this isa complete 
mistake. Iron boiler plates do lose in strength by punch- 
ing. A set of experiments made in 1878 on best best boiler 
plates fin. thick, such as are used for marine boilers of 
moderate size, showed that while the solid plate had a 
tensile strength of very nearly 20 tons per square inch, 
the metal lost in strength when punched with an open die, 
22 per cent.; when punched with a close die, 20 per cent.; 
when punched and rimed, 11-4 per cent.; and when 
punched and annealed, 4 per cent. of its original 
strength. A second set of experiments on ostensibly a 
better class of “best best” plates as supplied to the 
Admiralty showed that under similar conditions the iron 
lost 18 per cent. of its strength by punching, and 
even when the holes were rimed the loss was 9-2 per 
cent., and when they were drilled 3 per cent. Here we see 
that although the loss is somewhat less than is the 
case with steel, it is nevertheless very considerable. 
But the injury inflicted on iron by punching does 
not seem to become apparent. The metal keeps its 
sorrows to itself. It shows no outward signs, and the 
80 per cent. or so of strength left in the plate is always 
worth 80 per cent. But of the 80 per cent. or so left in 
steel no one can tell the value even approximately. Why 
is this? All the explanations which have been put forward 
to supply an answer will apply just as strongly to 
iron. 

We are told that when a steel plate is punched, a ring of 
hard metal is left round the hole, which being compressed 
tends to split the plate, or prevents the strains being 
eqnally distributed through it. Remove this hard ring 
with the rimer, or soften it by annealing, and the plate 
becomes as strong as ever. But does not all this hold good 
of punched iron! Is there not in its case a hard ring 
round the holes? Cannot this ring be rimed with the 
rimer or softened away by fire?) The answer must be in 
the affirmative. The only feature indicating a different 
condition is that iron seems to be permanently in- 
jured to a small extent even by drilling, while steel 
is improved. The hard rings will not render an iron 
plate treacherous, while they make steel plates quite un- 
trustworthy. Like causes, in a word, do not produce like 
effects ; and to complicate the case still further, a Motala 
plate from Sweden, did not seem to lose any strength by 
being punched, plates ‘45in. thick having an initial 
strength varying between 27 and 28 tons per inch before 
punching, and standing as much as 282 tons after 
punching. 

We have little reason, then, to doubt that the true reason 
why punched steel plates will not answer for constructive 
purposes, while iron plates will answer, has yet to be sought 
out, and the inquiry must take two distinct directions. In 
the first place, we must have much more accurate analyses 
of steel to deal with than are now available, and chemists 
appear to be agreed that to make them they must operate on 
comparatively large quantities of the metal. It is very 
easy to speak, for instance, of *1 per cent. of carbon, but 
few persons realise what it is the chemist who seeks for 
this has to find. 0°1 per cent. of carbon meaiis that a ton 
of steel contains 2°24 Ib. of carbon, each pound of the 
metal will contain 7 grains of carbon; and as the 
chemist operates on but a few grammes of the steel ata 
time, it will be seen how minute are the quantities of 
carbon, sulphur, and phosphorus with which he has to 
deal. But this would present no difficulty were it not that 
the analysis of iron, especially for carbon, is one of the most 
troublesome known, and we feel certain that many 
statements which now serve to perplex investigators 
struggling to arrive at the truth would be found erro- 
neous if only accurate analyses were available. Again, the 
testing of steel plates in a machine is not a true test, 
because it specially eliminates the conditions under which 
steel suffers most, and is least trustworthy. Thus the 
strength of rivetted steel joints should be ascertained by 
putting sudden strains on them, such as they may be sup- 
posed to suffer when a long ship is steaming head to wind 
in a heavy sea; and again, tests of boiler plates ought to 
be made with the plates hot, not cold. The inquiries which 
have been made up to the present are so misleading, that 
little or no regard is paid to them; and those who use steel 
freely rely entirely on their own practical acquaintance 
with it, and care little or nothing for the figures which 
exist in such multitudes. The great safeguard seems to 
be to deal for steel only with firms who have already sup- 
plied what has proved to be good. This is very hard, 
perhaps, on young firms ; but it is not easy to see how it 
can be hel If only steel did not now and then play 
those who use it false; if only it were not so susceptible 
of being deteriorated, that a change in the form of the 
ingot moulds has been known alone to suffice to render 
tons of steel next to useless, iron would cease to be made 
save for a few special pu The unsatisfactory 


rposes. 
aspect of the steel question as a whole is that we seem 


to make no progress, and that we know no more about it 
now than we did five years ago. 


THE OFFICIAL EXAMINATION OF PATENTS. 


Many persons who suggest improvements in the patent law 
of Great Britain propose that patent specifications shall be 


officially examined for noveltybeforea patent shall be granted. 
A very high value is set upon this scheme; and it is com- 
monly held that by carrying out the examination system 
thoroughly it would be found possible to eliminate nearly all 
the existing defects in the working of our patent law. Only 
the examination would not reduce the cost of a patent. 
Given low fees and efficient examination, and nothing 
more would be demanded by hosts of grateful inventors. 
It is not to be disputed that the theory of prior examina- 
tion has something to recommend it. It seems at first 
sight to be clear that the State has no right to nt a 
worthless patent to an inventor in return for his fees; and 
it also seems to be right that the State should, in granting 
a patent, give the world a kind of guarantee that the 
invention patented was a new thing. But when, instead 
of glancing hastily at the matter, we carefully consider the 
bearings of the questions involved, and the whole theory 
of patent law as practised in this country, we soon find 
reason to doubt that prior examination is a good thing; 
and if we turn to the United States, where examination is 
practised, we shall find nothing to encourage the belief 
that the system can ever be made to work well. 
he ments in favour of official examination are 
very few, however cogent they may be. They are, as we 
have said, that the State ought not to sell to anyone that 
which has no value, and that by stopping the intending 
patentee at the very outset from protecting an old inven- 
tion, much trouble will be saved to manufacturers, an 
enormous amount of litigation will be got rid of, and the 
— which pass the necessary ordeal will acquire a 
itherto unknown value. As a minor consideration 
patentees and their agents will save the cost and time 
spent in making searches. If anything else can be urged 
in favour of the official examination it has escaped our 
notice. It will be seen that the examiners can do nothing 
more than say that a given invention is newor old. Thevalue 
of the verdict when the invention is pronounced to be old is 
comparatively small. It is represented probably by the fees 
which the inventor will not spend under the circumstances, 
Its value as regards the invention pronounced to be 
new may be very great indeed. It may give a 
man an indefeasible title to a property worth many thou- 
sands of pounds. But it is obvious that in order that this 
may be the case, the verdict of the examiners must not 
admit of being questioned. If they say that Mr. John 
Smith’s invention for improvements in penny whistles is 
new, then it must not be open to Mr. James Brown to say 
that the examiners were mistaken as to the scope of the 
invention ; nor must Mr. Green be permitted to refuse to 
pay Mr. Smith a royalty on the ground that he had made 
whistles of the kind patented for years; nor may Mr. 
Robinson assert that the specification is so badly drawn 
that the only whistles which it really covers cannot be 
made at all. If the verdict of the examiners is open to 
revision, then it is quite clear that it does not give an 
indefeasible title. It is said now that no patent in Great 
Britain is really valid that has not been proved to beso by 
the result of an action at law. There is no doubt a sub- 


stratum of truth in this statement. But assuming that the | 


verdict of official examiners is not sufficient to keep 
patentees out of the law courts, then it is evident that the 
value to be attached to their verdict is much reduced ; and 
it is easy to see that if the result of a little litigation was 
to overset the examiners’ verdict in, say, half a dozen 
cases in the year, that verdict would almost cease 
to have any value whatever. In other words, if the 
verdict of the examiners is to give an indefeasible title, 
then the examiners must be infallible, in fact or by law. 
It is clear that no mortal can comply with the first condi- 
tion, and it is equally clear that if it was enacted by Parlia- 
ment that the verdict of examiners should invariably be 
regarded as final, a very wide door indeed would be 
opened for the entrance of injustice. It appears, therefore, 
t there must be in all cases a power of cone. In 
other words, the verdict of the examiners as to the novelty 
would be taken for what it was worth, and we should have 
trials by jury just as we have now when disputes arise 
about priority of invention. In the United States an 
attempt is made to get over the difficulty. There is a 
large number of examiners; so many, we believe, that it 
is possible for each to give quite half-an-hour to ascertain- 
ing whether an invention is or is not new. The rule is not 
to give the inventor the benefit of a doubt, but to refuse a 
tent on the ground of want of novelty. Then the 
inventor can apply to a higher grade of examiners, and 
counsel can be heard in his favour. In other words, the 
patentee begins with something very like a lawsuit to prove 
the novelty of his invention. If the verdict is in his 
favour, then the value of his patent is, no doubt, aug- 
mented; but the cost of the trial is very consider- 
able. It may amount, and sometimes does, to several 
hundred pounds. If the case is not of such importance, 
the Patent Examiners will send for the patentee or his 
agent, and call on him for explanations, and in the end will 
t him either the whole or part of what he claims. 
Thus, to return to Mr. Smith and his penny whistle; he 
rhaps claims the use of a vulcanite instead of a wooden 
lock in the mouth-piece, the making of a ninth hole, to 
ive an extra note, and the introduction of a rivet at the 
tn end of the whistle, because solder sometimes does 
not flow well to the end of a lap joint, and ripping ensues, 
The Examiners, after hearing all that Mr. Smith has to 
say, grant him a patent for a whistle with a vulcanite 
mouth-piece ; but they will not grant one for the ninth 
hole, because flutes have more than nine holes ; nor will 
they grant a patent for the rivet, because the ends of cask 
hoops make a lap joint, and are secured with rivets. Mr. 
Smith has to be content with what he gets; but someone 
else subsequently obtains a patent for the ninth 
hole, and a third man _ secures the rivets, much, 
of course, to Mr. Smith’s satisfaction. In saying 


all this we exaggerate not at all. Every American who 
has had experience at the Washington Patent-office will 
bear witness to the truth of our statements. In all this 
we have really a desperate, but legitimate, effort to make 
examination a genuine thing, and not a farce; and it is not 
to be denied that if the system was properly carried out 
it would prove of great use. But let us consider what 
doing this means. As it is, the American examiner carries, 
no doubt, a great deal in his memory, and is able to say at 
once that certain inventions are not new; but this does 
not prevent the patenting every week of old ideas to a 
surprising extent, He is also able to say that certain 
parts of other inventions are not novel; so can every 
respectable patent agent in Great Britain, The American 
official must, however, be in doubt again and again, and 
he satisfies his official conscience by giving an inventor in 
such cases only one-half or one-third of what he asks for, 
But this isa very defective system. It means an indirect 

leading guilty to a charge of incompetence as an examiner, 

t can, however, only be got rid of by Saree the exami- 
nation really perfect, and it is impossible t» do this, An 
examiner may know what has been patented before, but 
no board of examiners can be supposed to know all the 
devices which are and have been in use for years without 
being patented, any one of which would suffice perhaps to 
render half-a-dozen patents invalid. Let us bear in mind 
that almost every week cases are tried in which all the 
skill of counsel; the acumen of a judge, and _ his 
power of analysing the evidence of an army of “ expert” 
witnesses, barely suffice to settle whether a certain 
invention is or is not new, and consider what it is that an 
examining tribunal must be expected to perform. Is it 
not obvious that the examiners must discharge the com- 
bined functions of judge and jury, and is it not evident 
that the value of their verdict will depend largely on the 
fulness and accuracy of the evidence set before them? 
This being so, the whole machinery of a law court, now 
resorted to only as a last resource, and with comparative 
rarity, would have to be used before more than at most 
one half the patents now granted could be confined. 

It may be urged that this is going much too far with 
the thing — that it will suffice if the examiners are 
moderately diligent and careful. To this we reply that 
unless their verdict of the examiners isto be regarded as 
practically final, it possesses little or no value. Under the 
supposed conditions the entire system may do more harm 
than good by leading to the summary rejection of really 
valuable and novel inventions on very frivolous grounds, 
This is the grand objection to the scheme. If it is not 
perfect it is worse then useless; and to make it even 
nearly perfect it must be enormously expensive in its 
working. 

The objections, on the other hand, which can be urged 
against the existing British system, are very few. It is 
true that patents which are worthless are granted, and 
that pretty freely, but the mischief done thereby is not 
very great. It will be found asa rule that no two inven- 
tions are really identical, although there may not be any 
legal distinction between them. If an old thing is patented 
it can do no harm to anyone else, unless it possesses suffi- 
cient merit to make it worth while to work it. It will 


then usually be found that the patented invention is really 
| better than that which anticipated it, and the world is not 
, the loser by the patent. A case in point occurred some 
years ago, An invention for cleaning grain was patented ; 
on inspection, however, it appeared that the new thing 
was neither more nor less than the old winnowing machine. 
As a matter of fact, however, the new grain cleaner had 
within it a board so set that it divided the current of 
wind, and did what the old machine did not, make 
a clean sample. The specification was beyond question 
bad as it was drawn, but no one was the worse 
of its existence. The owners of a patent, valid or invalid, 
cannot prevent a man from using a machine or a process 
which he had used previous to the date of the patent, and 
any attempt to compel the payment of royalties would end 
in a discovery of prior user. We suspect that the instances 
in which royalties are paid on patents for inventions abso- 
lutely old right through, are very few indeed, and 
that when a royalty is paid the owner of the patent has 
some substantial claim to it. But whether this be the case 
or not, and even if we concede that it is not the case, and 
that thousands of pounds are paid every year in royalties 
on worthless patents, we cannot see at all that a crude and 
insufficient examination would help to set matters right, 
even though it have official sanction. There remains one 
argument to be considered, namely, that the State has no 
right to sell an inventor a worthless patent. It seems to 
us that the well-recognised principle of caveat emptor 
applies accurately to this case. Let the purchaser look to 
his own interests. The law expects that every man shall 
use some caution in his dealings with others, Thus, for 
instance, a general warranty of soundness for a horse will 
not be taken to cover obvious defects, such as the want of 
an eye or a tail. The law says that a purchaser must see 
for himself whether the horse which he buys has or has 
not atail. In the same way due facilities are supposed to 
be provided to enable would-be patentees to ascertain 
whether their inventions are or are not new. If they do 
not use these opportunities, and should discover subse- 
quently that they have patented what was not novel, they 
have themselves to thank for the loss of their money. 
Finally, we may add that competent patent agents are 
always willing to make a search for inventors which will 

ive them quite as good a title as anything done officially 
in the United States can confer. But most inventors 
object to the cost and delay, and take their chance. 
We have shown, however, that if the official system of 
examination is to really worth anything, it will 
introduce elements of cost and delay which would be 
regarded as intolerable by the great mass of British 
inventors. 


THE CITY AND GUILDS OF LONDON 
TECHNICAL EDUCATION. 
Wirnovt entering into the variety of problems which are 


INSTITUTE FOR 


involved in devising a really useful system of technical educa 
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tion, it may be admitted that the object of the City and Guilds of 
London Institute is a good one, especially as it is at the same 
time extending help to the industrial classes that most require 
it, and giving a proper employment to a small portion of the 
money at the disposal of the wealthy guilds. At present only 
seventeen of the seventy-five guilds have joined or are giving 
support to the Institute, the income of which is only a little over 
£15,000 per year. But with this a good deal of work is being 
done by the Institute, and by grants to small educational 
establishments in different places. Instruction is being given in 
applied chemistry, in applied physics, and in applied art among 
the industrial populations of Finsbury and of Lambeth ; the chairs 
of applied art, chemistry, mechanics, and metallurgy are being 
supported in King’s College and in University College, London, 
and other centres of technical teaching in London and in the 
provinces are being aided. Technological examinations are 
being conducted in no less than thirty-two industries, and have 
been already held in eighty-five localities in the United Kingdom. 
These examinations have proved very successful, the numbers 
who offered themselves in 1879 being 202 ; in 1880, 816; while 
those who are training for 1881 are as many as 2401. It is 
noticeable that of those wrv were examined, a larger proportion of 
failures occurred ainongst ti.ose taught by science teachers in 
classes than of those who are self-taught, the failures being 
respectively 38°9 end 31°2 per cent. It is suggested that 
this may be accousted for by the eagerness of teachers to 
add to their classes, but it is much more likely that 
those who will teach t': saselves have not only most energy and 
determination to leas, but are very likely to learn more 
thoroughly, because of tlh real interest taken in their studies, 
and that, owing to habits of self-cuivure, they become careful 
observers of the practical details of the technical arts in which 
they are examined. In only two subjects are the failures larger 
in the case of the self-taught than the class-taught, namely, 
cotton and flax manufactures. Certain of the companies have 
agreed to contribute the necessary funds, and a building, at a 


cost of £20,°°0, is about to be erected in Finsbury for properly 
carrying on the work, and a central institution, at a cost of 
£50,000, is to be built on a site which the Commissioners for the 


Exhibition of 1851 have leased to the Institute for a term of 
999 years at a nominal rental. It is intended that in this Insti- 
tution principals, managers, foremen, and leading workmen shall 
be taught, and teachers for carrying out technical instruction 
throughout the country. The design of the building which is to 
be constructed at South Kensington has been made by Mr. A. 
Waterhouse. The total sum which at present appears likely to 
be at the disposal of the Institute to pay for this building is 
£55,000, but Mr. Waterhouse’s estimate is for about £66,000, 
and with furniture, &c., it is estimated that at least £75,000 will 
be required. It is admitted that at least £18,000 has yet to be 
gathered from somewhere. Possibly some of the other guilds 
may be induced to come forward and do alittle for the industries 
which in mere name they represent. It may be hoped that this 
Institute will keep free from the South Kensington influences, 
and that it may be of the value of which it gives promise. 


LOCOMOTIVE BOILER EXPLOSIONS ON THE NORTH-EASTERN 
RAILWAY, 

Ir is four months since the explosion of a goods locomotive 
boiler occurred on the North-Eastern Railway at Rainton cross- 
ing, near Leamside, and Major-General Hutchinson's report to 
the Board of Trade, dated the 31st December, 1880, has only 
just been published. The engine was hauling a goods train, 
consisting of forty wagons, from Newcastle to York, and was 
stopped by signal at Rainton crossing for about two minutes, 
when, without any warning, the boiler exploded. The driver and 
fireman were both seriously injured ; and the barrel of the 
boiler was almost completely blown away. The engine in 
question, a 6-coupled, with tender, was built by Neilson and Co., 
of Glasgow, and was delivered in March 1874, since which time 
it had run 186,000 miles. The boiler, made of Lowmoor plates 
icin. thick, was of telescopic construction, having a mean dia- 
meter of 4ft. 2Zin.; the barrel was built up of three rings, with 
one plate to each ring, with ordinary lap joints, and a steam 
dome in the centre of the middle ring. In July 1878 the boiler 
had been tested up to 220 1b. with hydraulic pressure, and it had 
never been examined internally since it had commenced working 
in March 1874, a period of nearly seven years. The boiler is 

_ Stated to have been nearly full of water, the steam pressure to 
have been 130 lb, to the square inch, and the steam to have been 
just beginning to ease off at the safety valves when the explosion 
occurred, The barrel was broken up into about eleven frag- 
ments. Major-General Hutchinson says that : “There appears 
to be no reason to doubt that the cause of the explosion is to be 
attributed to deep grooving along the horizontal joint of the 
middle plate. This joint, which was 15in. below the water-line, 
was grooved inside, more or less along the whole of its length at 
the bottom of the lap, the sound metal being in some parts not 
more than one-sixteenth of an inch in thickness, The plate 
showed lamination, which, no doubt, contributed to the rapid 
increase of the grooving after it had once been set up. The flaw 
was not ascertainable by any outward inspection, and the plates were 
very little pitted.” This explosion of a comparatively new boiler 
raises many important questions, and Major-General Hutchinson 
suggests the following :—“(1) Whether every boiler ought not to be 
submitted to internal inspection after running a certain number of 
miles—say 100,000 ; (2) Whether boiler-barrels should not be 
constructed with butt joints rather than lap joints, so as to 
ensure their being perfect cylinders, and thus to make as uniform 
as is possible the effects of expansion and contraction at every 
part of the barrel; (3) Whether, with boiler-barrels made with 
one plate in each ring, the joints should not be arranged in all 
cases so as to be above the water-line. In the present case the 
joint was 15in. below that line.” It isa curious fact that of all 
the locomotive boiler explosions on the railways of the United 
Kingdom, 60 per cent. have occurred on the North-Eastern Rail- 
way. That of November last makes ten in six years on this one 
railway, out of a total of sixteen on all railways. The remarkable 
frequency of explosions on this line suggests the necessity of an 
enquiry into the points of difference in the construction, work, 
and working of the engines on this and other lines. 


THE LANCASHIRE AND YORKSHIRE RAILWAY, 


Tue Lancashire and Yorkshire Railway is coming into the 
front rank of railways, and it is also becoming a line of short 
passenger traffic. It carried in the last six months over 19,410,000 
passengers, but the yield was £655,283 only, with the addition 
of the season ticket receipts; whilst from five millions less 
passengers the Midland extracted over £250,000 more in the 
same period. It is to this fact, as well as to the comparative 


smallness of the mineral traffic on the Lancashire and Yorkshire 
Railway, that the latter has to attribute its much smaller receipts. 
Still, on the Lancashire and Yorkshire Railway there is a steady 
rate of increase in the traffic, over £100,000 having been added 
in the past six months, Had it not been for the very great in- 


crease in the capital of the company, there would have been a 
much larger addition than there was to the dividend. In the 
past half-year the company spent not less than £451,000 on 
capital account, more than one-half being on lines and works in 
course of construction, whilst in the current half-year it is esti- 
mated that £754,685 will be spent on capital account. Out of 
this it may be interesting to state that £309,000 are to be pase 
or increased station accommodation and land ; that £164,000 are 
to be expended on rolling stock ; and that the remainder is to 
be chiefly expended on lines and works that are in course of con- 
struction, and several of which are now nearly completed—so 
nearly that it is only a question of wéeks before a large amount 
of traffic is obtained, and a large amount of long idle 
capital is made productive. We have stated that the 
Lancashire and Yorkshire Railway carried last half-year over 
19,410,000 passengers ; out of these there were 954,736 first 
class, 1,354,598 second class, and the great bulk, over seventeen 
millions, were third class passengers. On this line there are 
comparatively few season ticket holders ; but very singularly, 
the 8568 season-ticket holders pay in the half-year £45,446, 
whilst on the Midland Railway 23,675 season ticket holders pay 
only £35,919. In the merchandise receipts there is a satisfactory 
growth, whilst the mineral traffic shows only a slow but steady 
increase. In the expenditure the most notable items are first the 
growth of the salaries, and next the very large increase in the 
past half-year in the amount of that most unsatisfactory item— 
compensation for personal injury. Rates and taxes, parliamentary 
expenses, and law charges are rising in an unsatisfactory manner, 
and the interest on capital grows. In the latter item that growth 
must be expected ; but it may fairly be hoped that in the course 
of a short time the revenue will grow more rapidly even than it 
did last year. At the half-yearly meeting there was a hint of the 
possibility of the revival of the great scheme of amalgamation 
between the Lancashire and Yorkshire and the London and North- 
Western Railway. Whilst it is evident that any such project, if 
revived, would need surrounding with safeguards that the 
interest of the public might not lose by the removal of competi- 
tion, yet the benefits to the railway shareholder, by the lessening 
of costly parliamentary fights and the minimising of the creation 
of competing lines, expensive in working, and bringing in little 
profit, would be very great. One of the maxims of Robert 
Stephenson was that where combination is possible competition 
is impossible. It remains to be seen whether combination 
between these two great railways is possible ; but it may fairly 
be said that the interests of the shareholders lie in the direc- 
tion of such a combination. 


THE COST OF A STRIKE, 

AFTER a vain attempt to accomplish the impossible, the 
council of the Barnsley Miners’ Association have held a meeting, 
and come to the conclusion that the failure is not their fault, 
but their misfortune. They think 10 per cent. advance might 
have been secured had the miners been sufficiently united, and 
they express regret that want of unity made the effort fall 
through. It does not appear to strike them that even if they 
had succeeded, their success would have been a defeat. The two 
causes upon which they based their claim have now departed— 
the weather is no longer severe, and the strike in Lanca- 
shire is at an_ end, The 10 per cent. advance 
could not have been fairly in operation before there would have 
been agitation to abolish it—an agitation which, in the face of 
summer, and diminished demands, must have been successful. 
As it is, the promoters of the industrial warfare can now sit down 
and count the cost of the campaign. Mr. William Chappell, one 
of the miners’ agents who has had the courage to oppose the 10 per 
cent. demand throughout, gives us some particulars of “the 
little bill” incurred in the miners’ disputes. Taking his figures 
as the basis, there can be little doubt that the miners 
are themselves out of pocket, in the form of wages, 
to the amount of £70,000. That is the colliers’ side 
of the question, and then there is the coalowners’ loss of capital, 
which would mount up to a formidable sum if the actual figures 
could be obtained. When a colliery is standing the expenses are 
as great—of course excepting the item of wages for actual coal- 
getters—as those incurred when work is going on, and extra 
care and expense are required in keeping the ways open for 
ventilation. The coalowners might do worse some 
put before the public their share of the costs in the big wars of 
industry. During the last twelve years there has been “lost” 
in the South Yorkshire district, in wages and strike-money alone, 
a sum of £800,000. May it be at last allowed, by those who have 
the ear of the working man, that strife is a costly means of settling 
wages’ disputes; that the doctrine of idleness is a dear doctrine ; 
and that South Yorkshire, having had more than enough of it, 
accepts the sensible principles of the sliding scale, by which the 
colllers’ wages will advance with the advancing values of the coal 
they bring to bank. 


LITERATURE. 


The Elements of Mechanism. By T. M. Gooprvr, M.A. London : 
Longmans, Green, and Co, 1880. 

Tus is a re-written and enlarged edition of Professor 
Goodeve’s long-known treatise. Many of those who 
learned from the original edition, and whose reading has 
subsequently given them information upon the points 
which have become of importance in recent years, will 
almost wonder why a new edition should have involved 
re-writing. Besides, however, treating the elements of 
mechanism, and this in a very satisfactory ways Mr. 
Goodeve fully appreciates the value of the practical appli- 
cation of this knowledge, and for this reason has given 
illustrations and descriptions of mechanism, much of which 
is new since the date of the earlier editions. No subject 
is learned or mastered with such facility and thoroughness 
as it is when every-day or familiar applications form the 
means of its illustration. Professor Goodeve is very 
successful in his perceptions of the requirements of 
technical text bole, and this is very largely due 
to a clear insight into what are the salient features 
of workshop mechanics and of mechanical improve- 
ments. The book before us now contains nine 
chapters and no preface. The latter is looked upon, 
perhaps, as unnecessary in what is presumably considered 
to be an improved edition of 4 already well-known 
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are well chosen, and the illustrations are, moreover, not of 
that half practical and half impossible appearance, which 
mars more than one book on this subject. The third 
chapter is on link work, and the fourth on the conversion 
of reciprocating into circular motion. On the teeth of 
wheels in the fifth chapter there is really no room for 
new matter. Chapter six, on the use of wheels in 
trains, contains much information concisely put. 
Chapter seven, on aggregate motions, contains illustra- 
tions of epicyclic trains, differentia) motion, feed motions, 
&c., which about half of all the patentees in America, 
and a very large number of those in England, might 
study with resultant economy of time and money. 
Chapter eight is on truth of surface and power of 
measurement, and deals with the form and construction 
of surface plates, Whitworth’s measuring machines, stand- 
ards of length, and cylindric gauges. Chapter nine is on 
miscellaneous contrivances, and includes such modern 
pieces of mechanism as those of the keyless watch, Root 
and other blowers, illustrations explaining the mechanical 
movements of the Plimpton roller skate, and locomotive 
reversing gear, all given in such a way that the student’s 
interest in the subject will be increased by the facility 
that they give for model making. In the description 
of Stephenson’s link motion, that which is usually 
spoken of as the reversing lever is here described as the 
starting lever. The book is provided with a good index, 
and is one which should be in the ponsession of every 
student. It is not, however, by the student alone that the 
book will be appreciated; there are many engaged in 
mechanical pursuits, who by want of a knowledge of the 
elements of mechanics fall into occasional error in 
mechanical design ; such practical men, if they are not 
frightened at many of the treatises on the elements of 
mechanics, have little inclination or time to wade through 
a book that needs very careful and some mathematical 
study. In a work on mechanism, as distinct from 
mechanics, all abstruse formule may be absent, and yet 
illustrate to the practical mind by well selected examples 
of mechanism, that which can or cannot be done or should 
not be done. 
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LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


(Present StR BaRNes Peacock, Sir Montacue SMITH, SIR 
RoBert CoLiieR, and RicHaRD CovcH.) 


March 1st, 1881. 
RE REECE’S PATENT. 


THIS was a petition for the prolongation of letters patent 
granted to Rees ones of Llandilo, in the county of Carmarthen, 
chemist, and dated 3lst May, 1867, No. 1621, for an invention of 
** An improved mode of and apparatus for producing cold.” 

The patentee died on the 14th January, 1874, and the petitioners 
were the Reece’s Patent Ice Company, Limited, as assignees and 
proprietors of the patent. 

Mr. Aston, Q.C., and Mr. Goodeve were counsel for the peti- 
tioners; the Attorney-General, Sir Henry James, Mr. A. I, 
Smith, and Mr. Danckwerts for the Crown. 

According to Reece’s invention the ordinary liquid ammonia of 
commerce is allowed to flow downwards through a vessel called 
an “analyser,” and to encounter a column of steam at a pressure 
of about 100 lb. per square inch, which, in its ascent, vaporises 
the ammonia and a portion of the water. The vapours of watcr 
and ammonia then pass into a vessel called a ‘‘rectifier,” where 
the vapour of water is d d, but the ia vapour 
on into a third vessel called the ‘‘ condenser.” In this latter vessel 
the ammonia vapour is condensed by its own pressure, and is con- 
verted into liquid anhydrous ammonia. The liquid ammonia so 
formed passes into a so-called ‘‘refrigerator,” containing a coil of 
pipes charged with a solution of chloride of calcium. A commu- 
nication is then opened between the refrigerator and a vessel 
called an “‘absorber,” through which is passed the weak liquid 
escaping from the bottom of the analyser, and the result is that 
the vapour of ammonia, given off by the — ammonia in 
the refrigerator, is rapidly absorbed with a considerable absorption 
of heat, and the solution of chloride of calcium is cooled down to 
20 deg. or 30 deg. below 0 deg. C., and becomes available as a 
source of intense cold. The oe changes are important in 
the practical working of the apparatus, but it is enough to state thet 
the ammonia is used over and over again without any waste. 

At the hearing Mr. F. J. Bramwell, F.R.S., and Dr. J. Hopkin- 
son, F.R.S., gave evidence as to the general merit and utility of 
the invention, particularly in relation to the manufacture of ice and 
the cooling of water in breweries. 

The Attorney-General opposed the application on behalf of tle 
Crown, upon grounds which appear in the judgment of the Court, 

Their LORDSHIPS could not advise her Majesty to grant a prolor- 
gation. In the first place it appeared to them not to be a patent 
of such peculiarly exceptional utility and merit as to warrant such 
arecommendation. It seemed that the inventor during his lifc- 
time could never bring it into use. According to one of his own 
witnesses he tried a number of times and he always failed, and] e 
did not adopt the requisite improvements for making it usefv], 
After his death in 1874 the interest of the widow and Mr. Fcx 
devolved on a company, who carried on business, but apparently 
with small success. They did not succeed in manufacturing ice as 
far as their Lordships could make out, but they did succeed in 
selling a certain limited number of machines to brewers who used 
them for the purpose of cooling in some of their processes, 
The machines supplied to the brewers had to made 
in accordance with a subsequent patent for improvements, which 
seemed to have been taken out by a person of the name of Stanley, 
and without those improvements the invention ap; _to have 
been totally unworkable, It further appeared that Mr. Shingleton, 
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introductory, and treats of velocity; circular motion 
of a point; transfer of circular movement; pairs of 
elements, and methods of transmission of power. In 
this chapter the author steers clear of making any new 
terms or definitions, The second chapter is on the conver- 
sion of circular into reciprocating motion, a subject neces- 
sarily demanding illustration by practical examples; these 
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the husband of the widow, had used one of the machines, which 
he bought a few years ago, for the purpose of manufacturing ice ; 
but he had not done so at a profit. Then, again, their Lordships 
had to consider the nature of the application and of the applicants. 
The applicant was not the inventor. The nominal applicant was 
the joint-stock company to which the invention was transferred. 
But it turned out that the nominal applicant was not the real 
applicant. It turned out that, by an arrangement executed a very 
short time ago, the great bulk of the shares of the company, the 
petitioners, had been transferred to another company, called the 
Shingleton Ice Company, founded by Mr. Shingleton, the husband 
of the widow, and that, if ® prolongation were granted, the 
monopoly would really be granted, not to the petitioners, but to 
the Shingleton Company. Now their Lordships could not but 
observe that, in all these cases, uberrima fides was required. It 
would have been proper, at all events, to have given some intima- 
tion in their petition of who the real applicants were, whereas, 
from the beginning to end of it, no inkling was discernible of that 
company which was behind, and which were the real applicants, 
but the matter had been brought forward by the Attorney-General 
exclusively. It did not appear to their Lordships on the whole 
that, putting aside the question of merit and utility, it would be 
for the public advantage to grant an extension of the patent, which 
would be practically for the benefit of the Shingleton Company. 
On these grounds their Lordships felt that they were unable to 
accede to the application. 

Solicitors for the petitioners, Messrs. Collis and Mallam ; for the 
Crown, the Treasury. 


March 2nd, 8rd and 4th. 
Re NEWTON'S PATENT. 

This was the hearing of the petition of Nobel’s Explosives Com- 
pany, Limited, the assignees of Nobel’s English patent for the 
manufacture of dynamite, for an extension. The letters patent in 

uestion were granted to W. E. Newton as a communication from 

red Nobel, and were dated 7th May, 1867, No. 1345. The 
petitioners stated that prior to Nobel’s invention nitro-glycerine 
was to some extent used as an explosive, but that in consequence 
of serious accidents the Legislature an Act practically 
stopping its use. In consequence of the prohibition Nobel made 
attempts to adapt nitro-glycerine by the use of additional mate- 
rials. In the first place he dissolved it in wood spirit ; in this con- 
dition its transport was comparatively safe, but before it could be 
used the nitro-glycerine had to be precipitated by adding water to 
the mixture. He ultimately discovered the process of mixing 
nitro-glycerine with silica ar charcoal or paper or other bodies, as 
absorbents to produce the explosive subsequently known as 
dynamite. It further appeared that from the date of 
the patent down to the passing of the Nitro-glycerine Act 
of 1869, the sole importers of this explosive were Messrs. 
Webband Co., of Llanberis. Their object was to promote the use of 
this substance, but their operations were stop) by the Act and 
the regulations of the Home-office, under which the transport of 
nitro-glycerine was absolutely prohibited. In April, 1871, Mr. 
Nobel, a Mr. Downie, and Messrs. Webb and Co., promoted the 
British Dynamite Company, Limited, which company acquired Mr. 
Nobel’s patent of 1867, and two others cognate to it. ere was 
some difficulty or delay in obtaining the necessary authority to 
commence business, and it was not until October, 1872, that the com- 
pany began to manufacture. The petition then stated that it 
was found that the company’s capital was insufficient, and a new 
company was formed, namely, Nobel’s Explosives Company, the 
ee. The whole of the shareholders in the old company 
ecame shareholders in the new company with the same relative 
proportions of shares, and the old company was wound up, the 
patents and property being transferred. The petitioners, however, 
alleged that the profits had been quite inadequate, but it was not 
alleged that seven years’ extension would be insufficient to remu- 
nerate them. They prayed a prolongation for fourteen years, or 
such other term as her Majesty should think fit to grant. It 
appeared from the petition, and a supplemental statement sub- 
soquently filed by leave, that the following foreign patents had 
been taken out :—France, 27th July, 1867, No. 72,007, with a certi- 
ficate of addition dated 27th July, 1867 (this being for the improve- 
ment patented in England in the same year); Belgium, 31st May, 
1867, No. 21,582 (lapsed) ; Saxony, 18th Dec., 1867, No. 2881 III. A 
(lapsed); Sweden, 19th Sept., 1867 (lapsed); Austria, 3lst October, 
1867; Bavaria, 14th January, 1868 (lapsed); Wurtemburg, 27th 
January, 1862, No. 551 (lapsed); United States, 26th May, 1868, 
No. 78,317; South Australia, 8th April, 1872; New South Wales, 
30th May, 1872; Queensland, 4th January, 1872, the three last 
being subject to proceedings involving their validity. Patents were 
also believed to have been granted in Spain and Italy on the 3rd 
Feb., 1872, and 27th Nov., 1871, respectively. The French patent 
had been allowed to expire in consequence of the State monopoly 
in the manufacture of explosives. 

Objection had been lodged on behalf of a large number of oppo- 
nents. Numerous grounds of objection were stated, but the chief 
were that the company had been sufficiently remunerated, that its 
managers had dealt unfairly with the public in making extortionate 
charges and in forbidding importation except at excessive royalties, 
and that having regard-to the freedom of manufacture and sale 
ge it would be contrary to public policy to extend the monopoly 

ere. 

Mr. Aston, Q.C., Mr. Macrory, and Mr. E. Cutler appeared for 
the petitioners ; Mr. Webster, Q.C., and Mr. Lawson for one set of 
opponents; Mr. Webster, Q.C., and Mr. Chadwyck Healey for 
another set ; and the Attorney-General, Sir Henry James, Mr. A. 
L. Smith, and Mr. Danckwerts for the Crown. 

Mr. ASTON, Q.C., opened the case for the petitioners. He gave 
a history of the invention and of the litigation to which the com- 
pany had been exposed, and of the difficulties they had to encounter 
in procuring a site for the factory and perfecting the manufacture. 
For the first three years the company had made no profit ; since 
1873 it had been successful, but chiefly through the profits which 
had accrued upon the manufacture of the nitro-glycerine subse- 
quently converted into dynamite, and which profit he urged ought 
to be separated from the profit actually realised by the sale of the 
manufactured article. The company was obliged to make its own 
nitro-glycerine, because it was not allowed to be transported. The 
capital of the old company was £24,000, and when it was wound 
up the assets were taken over as worth £240,000, that is to say, for 
every share in the old company ten shares were allotted in the new 
company. In preparing the accounts for the committee the 

titioners had not brought in the profits accruing from the manu- 
acture of nitro-glycerine. They had taken as the price of nitro- 
glycerine 1s. 9d. per lb., a low price, and had apportioned all their 
expenses of working, and by that means they had arrived at the 
sum of £4809, which he submitted was an inadequate remuneration 
having regard to the value of the invention. 

The ATTORNEY-GENERAL objected that the petition was irregular 
in two respects. First, it was out of time, because it had not been 
presented at least six months before the date of expiration of the 
patent. It had been presented on the 17th December, 1880, and the 
patent expired on the 7th May,1881. TheAct5 & 6 Will. IV.,c. 83, 
mentioned notime for presentation ; it was only material thatitshould 
be presented and prosecuted to effect before the expiration of the 
patent. Then came the Act 2& 3 Vict., c. 67, by sec. 2 of which the 
Crown was to have the power of extension provided the petition had 
been presented at least six months before the date of expiration. 
Secondly, the Act 7 & 8 Vict., c. 69, sec. 2, gave an increased 

wer of extension to the Crown, namely, for the full period of 
Rotion years, “‘in like manner and subject to the same rules as 
the extension for a time not exceeding seven years,” which was all 
that could be granted under the law as it previouly stood. But 
that was only if seven years extension would not adequately 
remunerate the patentee, which was not alleged, as it should be, 
in the petition. If the petitioners could be compensated by seven 
years extension, then they were proceeding under the 2 & 3 Vict., 


c. 67, and were bound to present their petition in accordance with 
the rule as to time there enacted. If they were proceeding under 
the 7 & 8 Vict., c. 69, there was no allegation that they would not be 
remunerated in seven years, and it might be that they would. 

Mr. ASTON referred to the case of Bodmer’s patent (1W.P.C, 
740), and argued that the 2 & 3 Vict., c. 67, was passed to 
empower the committee to prolong a patent, notwithstanding that 
it had expired, provided the application had been lodged prior to 
the expiration. Before that Act there was no such powers, as was 
shown by the case to which he referred. The proviso as 
to presentation of the petition six months before the date 
of expiration only applied to cases which had not been 
“prosecuted with effect” within the meaning of the Act 
of. 5 & 6 Will. IV., c. 83, sec. 4, and which cases would have 
failed under the old law. In effect the only object of presenting 
the petition six months before the date of expiration was to make 
sure that in the event of the petition not being heard before the 
date of expiration, the application should not fail for want of juris- 
diction. If it were presented within the six months, and the 
patent had not expired when the case came on for hearing, which 
was the present case, no difficulty arose. As to the other objection, 
that only went to any extension beyond seven years, and that 
would only be material if their Lordships thought fit to advise an 
extension of more than that time. 

The ATTORNEY-GENERAL replied. 

Their LorpsHIPs held as to the first objection that the 2 &3 Vict., 
c. 67, only applied to an extension, notwithstanding that the patent 
had expired at the date of hearing. If a petitioner did not come 
six months before the date of expiration he took the risk of his 
application not being heard in time, and therefore of failing. 
to the other objection, the Attorney-General was right. There was 
not in the petition any foundation for a prayer for fourteen years 
extension. Upon the petition the committee could only recommend 
her Majesty to extend for seven years, and the petition ought not to 
be amended in this respect. There was no doubt that if more than 
seven years was sought there ought to be an averment that that 
term would not sufficiently remunerate the petitioner. 

Evidence was then called on the of the petitioners. Colonel 
Majendie, R.A., Professor Abel, Major Morant, Dr. Dupré, and 
others gave evidenceas to the value of the invention, and the Govern- 
ment regulations affecting the manufacture of explosives. Mr. 
Webb was also called, who gave evidence as to the company’s 
business; and Mr. Kemp, the accountant, who prepared the filed 
accounts, explained the system on which they were framed. In 
cross-examination it appeared that very large profits had been made 
by the company, as appears by their Lordships’ judgment. 

Ultimately Mr. Aston stated to their Lordships that if they 
should be of opinion that the profits derived by the manufacture of 
nitro-glycerine ought to be taken into account with the profits on 
the sale of the dynamite, he could not but admit that the peti- 
tioners had been sufficiently remunerated, and should not there- 
fore proceed with the case; but he submitted that that opinion 
ought not to be entertained, and argued that the former profits 
were mere manufacturer’s profits, and should not be considered as 
accruing from the patent. 

Mr. CHADWYCK HEALEY, on the other hand, argued that it was 
impossible to separate the profits. The manufacture of the nitro- 
glycerine was but one step in the manufacture of the dynamite. 
Even if the petitioners could have bought nitro-glycerine in the 
market, which they could not, they showed upon their own admis- 
sion as to the economy with which they could produce it, that as 
prudent manufacturers they would in the ordinary course of busi- 
ness have done exactly what they had done. Had it not been 
for the possession of the patent for dynamite the company would 
not have made an ounce of nitro-glycerine. He cited Muntz’s Case 
(2 W. P.C. 113) and Saxby’s Case (7 Moo. P.C.N.S. 82) as authorities in 
his favour, and asked their Lordships to adopt that view and 
dismiss the petition. 

Mr. ASTON replied and 

Their LorDsHIPs then considered the case and delivered an poor 
After observing that for the reasons already given they could not 
in any event recommend a prolongation beyond seven years, they 
stated that the question was whether any prolongation at all ought 
to be granted. Mr. Newton, the patentee, was not the real owner. 
Mr. Nobel was the person for whom it was taken out, and he was 
a foreigner. The patent had subsequently been assigned to the 
petitioners, and it was therefore necessary in the first place to 
determine whether they had made sufficient profit. 

The company was originally formed under the name of the 
British Dynamite Company, Limited, and that company was 
registered on the 7th June, 1871. The capital of that com- 
pany was £24,000, divided into shares of £10 each, 900 of 
which of the nominal value of £9000 were allotted to Mr. 
Nobel as the purchase money, it might be said, of his patent 
rights. The total amount of capital subscribed by the share- 
holders was £15,000, and the first question was whether 
the British Dynamite Company, which was afterwards converted 
into the Nobel’s Explosive Company, had been sufficiently remu- 
nerated for the services which they had rendered in bringing this 
patent into execution. Now the company were certainly entitled 
to some merit from the mode in which they had carried on the 
manufacture of this dangerous explosive ; it appeared that they 
had carried it on without any accident of a material nature, with- 
out any death or loss of limb, or any accident of a serious nature 
during the whole time that they had been carrying on the business. 
But still that would not entitle them to receive more than a fair 
and adequate remuneration for the services which they had ren- 
dered in bringing this patent into public notice. The accounts 
which had been rendered to their Lordships showed that the total 
amount of .profit made by this company was £4809 and some 
shillings. But it appeared that the company not only manufac- 
tured dynamite by introducing into the nitro-glycerine the 
porous material which was necessary for converting it into dyna- 
mite, but they also had manufactured nitro-glycerine, and they 
had also manufactured the nitric acid with which that nitro- 
glycerine was prepared. Inthe manufacture of that nitro-glycerine 
and in the manufacture of the nitric acid, they had made very 
large profits. With regard to the nitro-glycerine they had sold a 
large quantity in amount, and upon all that large quantity, ae | 
manufactured the nitro-glycerine at 1s. 3d. per lb., they h 
received a profit of 6d. or 7d. for each pound that they had made. 
But it was contended that the profits they had made in manufac- 
turing the nitro-glycerine were not to be taken into consideration 
in estimating the profits which they had made as the manufacturers 
of dynamite. It wxs clear that manufacturers’ profits must be taken 
into account. But it was said that in this case these were not the 
manufacturers’ profits of dynamite, but they were the manufac- 
turers’ profit of nitric acid or of nitro-glycerine which were not 
to be taken into account, and that there was one particular circum- 
stance in this case which showed that they ought not to be taken 
into account, namely, the difficulties which had arisen in conse- 
quence of the Explosives Acts of 1869, and the very proper pre- 
cautions of the Home Office in preventing those manufactures 
being carried on except under satisfactory regulations. The peti- 
tioners said then that it was necessary for them in consequence of 
the regulations to manufacture their nitro-glycerine. But it did 
not follow that because they had been compelled to manufacture 
it they should not account for the profits which they had made by 
manufacturing it. The profits of manufacture must neces- 
sarily be taken into consideration according to the cases 
which had been laid down from time to time by this 
committee. In Hill’s case(1 Moo. P.C. NS. 296), it was laid 
down by Sir John Coleridge in a very carefully prepared judgment, 
that the manufacturer’s profits must be taken into consideration. 
He said: ‘‘ As to the first head, he deducts two-thirds as manu- 
facturers’ profits from the net profits received, and considered the 
remaining third as alone attributable to the patent, and therefore 
as alone to be brought into the present: account, and this is 
objected to. Their Lordships find that this committee expressly 
laid down a contrary rule in the case of Muntz’s patent, and as it 


seems to them on clear grounds, It is to be remembered that the 
accounts which a patentee renders in support in such a petition as 
the present are not such as might be proper between two several 
claimants on the returns of a mercantile firm, but such as 
show what profits made by a firm or individual are in a large 
sense attributable to the possession of the patent right, those 
which, without the patent, would not have existed at all, but of 
course excluding all just deductions for labour and capital.” Then 
he adds, “‘ If, but for the patent, there would have been no manu- 
factory, then the net profits of the manufacturer are in that large 
sense attributable to the patent.” This principle was mere y 
carrying out the principle which had been laid down in Muntz's 
case, in which Lord Brougham, in his judgment, referred to the 
case of Mr. Watt, the inventor of the steam engine, and in which 
Mr. Watt, as the manufacturer of the steam engine, accounted for 
the manufacturer's In Saxby’s case the principle was 
upheld by their Lordships of the Privy Council, in which Lord 
Cairns delivered the judgment. He says, ‘Their Lordships 
are by no means prepared to say that, if they had 
taken these accounts simply as they stand, and had 
assumed that this was a patentee who, upon an invention 
of this kind, had received during the currency of the patent 
the sum of £4579 for royalties, and £14,322 for manufac- 
turer’s profits, if it had rested with those figures merely, that they 
would have been of opinion that they alone would have been an 
insufficient reward for a patent of this kind. It has been decided 
more than once by the committee that where a patentee is also the 
manufacturer, the profits which he makes as manufacturer, 
although this may not be in a strict point of view profits of the 
patent, must undoubtedly be taken into consideration upon a ques- 
tion of the kind. Itis obvious that in different manufactures there 
will be different degrees of connection between the business of the 
applicant as a manufacturer and his business or his position as the 
owner of a patent. There may be patents of some kind which 
have little or no connection with the business of the manufacturer, 
and there may be patents of a different kind, where there is an 
intimate connection with the business of the manufacturer ; that 
the possession of the patent virtually secures to the patentee his 
power of commanding orders as a manufacturer.” In this case there 
was, no doubt, a most intimate connection. The company was formed 
for the purpose of manufacturing dynamite. But it was said that in 
manufacturing dynamite they also manufactured the raw material, 
or one of the raw materials of which the dynamite was composed. 
They manufactured the nitric acid, and it was in consequence of 
the regulations of the Government that they were compelled to 
prepare the nitro-glycerine on the premises. It was no disadvan- 
tage to the company that they were compelled to do so, If they 
had omitted to do it they would not have made the very large 
profits which they had made. It did not follow because they were 
compelled to do it, and did it, in consequence of that compulsion, 
that the very large profits which they had obtained by that manu- 
facture were to be excluded from the profits of the manufacture of 
dynamite. They had merely manufactured the raw material of dyna- 
mite, instead of the raw material and converting that intodyna- 
mite. Those profits their Lordships thought must be accounted for. 
Now J these the sum of £15,000, which 
was the sole amount of capital advanced by the company, had been 
increased to the enormous sum of £232,978, exclusive of a sum of 
£120,000, the value of the goodwill of the business. In addition 
to this large sum of £232,978, to which the sum of £15,000 origin- 
ally subscribed had been increased, the company had been realising 
dividends upon the £15,000 which they originally advanced for 
some years at the rate of 10 per cent. on the amount subscribed, 
and sometimes at the rate of 50 per cent., in consequence of con- 
verting the business, -vhich was originally formed with a capital of 
£24,000, into a new company, Nobel’s company, with a capital of 
£240,000. But still no larger portion of the capital had been paid 
than the £15,000, which had been since increased to the enormous 
sum of £232,978, and yet the company were not satisfied. It 
appeared to their Lordships that there was no ground whatever for 
recommending to her Majesty that the patent should be prolonged. 
Mr. Aston has taken a very proper course in asking their Lord- 
ships now to decide whether the profits of manufacturing the 
nitric acid ought to be taken into account or not. He had put the 
case upon that ground. Their Lordships thought that the profits of 
the manufacture of the nitro-glycerine and of the nitric acid must 
be taken into t in estimating the profits which the company 
had made. Their Lordships were of opinion not only that they 
had made sufficient remuneration, but that they had made a very 
large profit. Under these circumstances, their Lordships thought 
that the application must be dismissed with costs. 

One set of costs was allowed to each set of opponents, 

Solicitors for the petitioners—Messrs. Webb, Stock and Burt. 

Solicitors for the opponents—Messrs. Helder, Roberts and 
Gillett, and Mr. J. Henry Johnson; and for the Crown—the 
Treasury. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before Vick-CHANCELLOR Bacon.) 
March 11th. 
EDISON’S TELEPHONE COMPANY ¥. INDIA-RUBBER AND TELEGRAPH 
WORKS COMPANY. 

This was an interlocutory application, involving a point of 
practice of considerable importance. The action was brought for 
alleged infringement by the defendant company of Mr. Edison’s 
patent for carbon telephone transmitters. The action was com- 
menced on 5th March, 1880 ; the statement of claim and particulars 
of breaches were delivered on 19th of the same month; the 
statement of defence and particulars of objections were delivered 
on the Ist June, 1880. The action was originally brought by the 
Edison Telephone Company, in whom the patent was then vested. 
On the 12th July, 1880, the patent was assigned to the United 
Telephone Company, and on the 30th July, 1880, an order was 
obtained to amend the writ by joining the latter company as 
co-plaintiff, and the pleadings were subsequently amended. Issue 
was joined and notice of trial given on the 9th November, 1880, 
and the cause set down for trial. In the early part of February the 
hearing was by arrangement between the parties and consent of the 
Court fixed for the 15th Marchinstant. On the 26th February last the 
defendant’s solicitors applied for leave to amend their particulars 
of objections, and on the lst March they handed to the plaintiffs’ 
solicitors a copy of their proposed additions. They referred to 
several independent ‘wepeernn which were alleged to contain 
prior publications of the invention in this country. They were the 
English Mechanic of 1st June, 1877 ; 18th August, 1876; the New 
York Tribune of 7th May, 1877: the Telegraphic Journal of 15th 
February, 1877 ; 1st July, 1877 ; and 15th May, 1876. There was 
evidence to the effect that these instances had not been discovered 
before the 24th February last. 

Mr. Kay, Q.C., and Mr. Cozens-Hardy were counsel for the 
laintiffs, and Mr. Aston, Q.C., Mr. Davey, Q.C., and Mr. Stirling 
or the defendants. 

On behalf of the plaintiff company, it was submitted that the 
application ought not to be granted, except upon the terms of an 
ier upon the defendant company to pay the plaintiffs’ costs in 
the event of their electing to discontinue the action. Similar 
orders had been made in Baird v. Moule’s Earth Closet Company, 
by the Master of the Rolls, on 3rd February, 1876; in A veling v. 
McLaren, in the Common Pleas, by the Master, on 23rd December, 
1880.* A similar order was stated to have been made in the case of 
Wright v. Hitchcock, in the Exchequer Division. 


* The following are the previous orders :— 

“Upon motion, é&c., this Court doth order that the plaintiff do within 
six weeks from the date of this order elect whether he discontinue this 
suit, and if the plaintiff shall elect to discontinue this suit, and shall give 
notice thereof to the defendants within six weeks from the date of this 
order, it is ordered that it be referred to the Taxing Master to tax the 
defendants their costs up to and inclu the 28rd Feb., 1875” en date 
of delivery of the defence), “‘and to tax the plaintiff's costs of suit 
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His LorpsHip made the order in the terms of the order in 
Baird v. Moule’s Earth Closet Company, with the variation that 
the plaintiff company should have one month instead of six weeks 
within which to elect to discontinue or not. The defendant com- 
pany to pay the costs of the veeealen, and he directed the cause 
to stand over generally, with liberty to the parties to apply to 
restore it to the paper if necessary. 

Solicitors for the plaintiff company, Messrs. Waterhouse and 
Winterbotham ; for the defendant company, Messrs. Murray, 
Hutchins, and Stirling. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

CrvupE iron is oo! offered this week upon the exchanges of 

Birmingham and Wolverhampton at less money than would have 

been taken at the date of my last report. There were instances 

to-day—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, in which a quality of cinder pigs might have been bought 
in favourable instances at as low as 35s. for cash. At the same 
time there were makers of cinder pigs who would not accept less 
than 40s. with the usual conditions as to payment. Derbyshire pigs 
were offered at 45s. per ton, delivery to be limited to four months, 
but consumers asserted that they could buy at that figure with 
delivery to extend to the close of this year ; and in this statement 
they were correct. Thorncliffe pigs were sought after, but 
though the price stood at 58s, 6d., which was a drop of 4s. 
in all within a few weeks, yet consumers declined to give 
the terms, alleging that the rates which they can alone secure 
for the finished product will not rmit of buying on 
such terms. On their part the makers maintained that 
under 58s. 6d. would land them in a loss, and they held for 
that sum, even at the sacrifice of orders aggregating in all over 

2000 tons. Cleveland gray forge was obtainable at 37s. 3d. at the 

furnaces, but no transactions calling for record were reported. 

Native all-mine iron ranged from £3 to 5s. and £3 7s. 6d., and 

part-mine tapered down from those figures to £2 5s., in gradations 

regulated by the proportion of mine to cinder used in the mixture. 

The limited business transacted yesterday and to-day in crude 
iron, at a period of the quarter when sales are usually large, 
induced the expression of the intention of blast furnace proprietors 
to sensibly reduce their make if the demand has not improved by 
the next quarter day. If these expressed resolves should be 
adopted in age the number of furnaces now blowing will be 
reduced by from ten to a dozen within the ensuing two months. 
The last furnace which has been stopped is that of Mr. Firmstone, 
of Crookhey ; but if the 1s. advance in coal should be taken off, 
this tendency would be checked. 

The recent tendency to expansion in the business with the United 
States in baling strip has suffered a check from the success of the 
Pennsylvanian party in their effort to secure the selection by the 
President of a State officer who in the next few weeks would be 
likely to interpret the Tariff Laws as much as practicable in their 
favour. If, on the other hand, the efforts of the Free Trade party 
had been successful, and President Garfield had chosen their candi- 
date, the strip mills of South Staffordshire would have had at least 
a few thousand more tons of strips to roll in the next few months 
than is now at all likely. And the orders which are this week 
being — are accompanied with the proviso that if the effect of 
the selection cited should be to practically increase the duties now 
being levied upon completed Saline hoops as distinct from ordinary 
hoop iron, or rice versd, then that delivery of the unfinished re- 
mainder is to be cancelled at a week’s notice. A few mills this 
week are working at the top of their bent upon baling strip. In 
other quarters preparations are being made to meet a demand which 
is still confidently anticipated. 

The mails from China and Bombay, from Australia, New 
Zealand, and from Demerara, have been delivered this week. The 
New Zealand mail is pronounced ‘‘ good as times go,” and the 
Australian and West Indian advices are nearly as satisfactory as 
they have recently been. Nor can it said that the China and 

sombay letters are more unsatisfactory than of late, inasmuch as 

there are instances in which they show a trifle of improvement. 

And there are markets in Eastern Europe that are displaying more 

energy. 

The Australian mail was hardly likely to bring many orders for 
galvanised iron, and the event has not been opposed to expectation. 
Stocks are heavy out there, yet some quotations have slightly 
strengthened upon the month. Nor were the orders for fencing 
wire nearly so good as up to the last previous mail had been usual. 

Nevertheless, some sheet makers are very busy this week, and 
one works is being enlarged by the laying down of two additional 
mills for rolling sheets for roofing purposes. The quotations to- 
day were :—Singles, from £7 5s, to £7 10s.; doubles, £8 5s. to 
£8 10s.; and latens, £9 15s. to £10. At these figures nothing, 
however, calling for record could be done. 

Boiler plates were almost unsaleable; there was more inquiry 
for girder plates and angles and T’s by engineers who are quoting 
for contracts in the market; and there were some sales of bars at 
from £5 15s. up to £6 10s., and onward to £7 10s. and £8 2s. 6d. 

South Staffordshire ironmasters and manufacturers have carried 
off some capital honours at the Melbourne Exhibition. First- 
class awards have, it is this week learned by cablegram, been 
gained by Messrs. Wm. Barrows and Sons for their ‘“ B.B.H.” 
finished iron, of which they have a large exhibit ; and by Messrs. 
E. P. and W. Baldwin for their display of sheet iron and tin- 
plates. Similar honours have also been gained by Messrs. W. E. 
and R. G. Walker, galvanisers, Dudley and Walsall; Messrs. J. 
Wilkinson and Sons, of the Queen’s-cross Vice and Anvil Works, 
Dudley; Mr. Henry Denton, agricultural engineer, Wolverhamp- 
ton; Messrs. T. and C. Clark and Co., cast iron hollow-ware manu- 
facturers, Wolverhampton; and Messrs. Meynell and Inman, 
brassfounders, Wolverhampton. 

The Birmingham Proof House revenue returns for the year 
ended December 31st, 1880, show a total income of £7984, and an 
expenditure of £4270, and consequently a profit of £3713. 

he new buildings for the gas department of the Birmingham 
Corporation, which are to form a continuation of the Council 
House, have now been planned. The ground floor will comprise a 


su ently to the said 28rd Feb., 1875, to the date of this order, and 
the sai aoe benyer is to set off the costs of the plaintiff and of the 
defendants to be so respectively taxed, and certify to which of them the 
balance after such set offisdue. And it is ordered that such balance be 
paid by the party from whom to the party to whom the same shall 
certified to be due, and if the said plaintiff shall not give notice to the 
defendants of his disconti of this suit within the time aforesaid 
it is ordered that the defendants be at liberty to add to the particulars of 
os senna to the validity of the plaintiff's letters patent in the bill in 
this cause mentioned which have been already delivered by the 
defendants, the following further ebjections to be relied on by the 
defendants at the hearing of this cause, as objections to the validity both 
of —_ eee letters patent of the 15th August, 1867, and of the 
laintiff's letters patent of the 9th March, 1868, that is to say”"—(here 
ollowed particulars ‘of the amendments)—‘‘and it is ordered that the 
defendants, Moule’s Patent Earth Closet Company, Limited, do pay to 
the plaintiff, Augustus Fraser Baird, his costs of this application to be 
taxed by the Taxing Master. Liberty toapply.” Baird v. Moule’s Earth 
Closet Company. 
‘*Upon hearing counsel, &c., it is ordered that the defendants be at 
liberty to amend their particulars of objections dated the 11th day of 
March, 1880, by adding thereto” (here follow the amendments), “and 
that the defendants be at liberty to amend their particulars of objections 
by ofting the particulars in the abstract hereto annexed, and that the 
plaintiff shall in the same position as to discontinuing action as he 
would have been if the amended objections had been delivered with the 
defence, and that the costs of and occasioned by the amendment and 
costs unnecessarily caused to the plaintiff by reason of amendment being 


made at this later stage, be plaintiff's costs in any event.” <Aveling v. 
McLaren, 


suite of 15 rooms, and the principal one, called the ‘‘ General- 
office,” will be 98ft. long by 52ft. broad and 23ft. high. The 
showrooms for gas fittings will also be spacious. The ‘‘ General- 
office” will be divided in the centre by a series of ornamental 
cast iron columns, carrying a ceiling, arched in compartments in 
concrete, upon wrought iron girders of sufficient strength to 
+ ged the floor above, moulded cornices being worked on each 
side of the girders. The rooms on the lower ground floor are pro- 
posed to be similar in style to those of the corresponding floor in 
the Council House. Like those on the ground floor, they will be 
devoted to gas department uses, All the rooms in the sub-base- 
ment will be vaulted in brickwork, as a security against fire. The 
whole of the first floor will be appropriated to ‘the art galleries. 
These comprise twenty-four rooms, giving a total area of 17,380 
square feet, and a wall space of 12,208 superficial feet, with the 
exception of the gallery set apart for the Industrial Museum. The 
museum will be 100ft. long, and will have within it an upper 
gallery, supported by two rows of cast iron ornamental columns. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—In the iron trade of this district business seems to 
be relapsing into pretty much the same depressed condition as that 
which prevailed Nast year. The expectations which were enter- 
tained that the commencement of the spring trade would bring 
with it a revival of activity are not being realised, and consumers 
who bought in anticipation of orders coming in have in many cases 
more iron on their hands than there is any present prospect of using 
for some time to come. As a consequence, there is not only 
extremely little demand for iron, but there are numerous com- 

laints of the difficulty experienced in getting buyers to take their 
deliveries on account of contracts already given out. During the 
past week there has been an almost complete cessation of buying, 
and at the Manchester weekly market on Tuesday very few 
inquiries even were reported. With the present absence of 
demand it is almost impossible to say what sellers would be pre- 
pared to take if bond fide offers were made, but the general want 
of firmness which is apparent, especially amongst holders of iron, 
indicates that to effect sales very low prices would be accepted. 

Lancashire makers of pig iron have now reduced their quoted 

rices about 1s. per ton, No. 3 foundry iron delivered into the 

anchester district being quoted at 46s. 6d., and No. 4 forge 
45s. 6d. per ton, less 24 per cent.; but these figures, which simply 
represent what would have been readily accepted some time back, 
do not lead to orders being given out, and local makers are still 
open to lower offers. Although new orders are not coming in, a 
good deal of iron is still being delivered from the local furnaces on 
account of old contracts, 

In outside brands there is little or nothin 
and I cannot do more than quote ociaheall 


ing doing in this market, 
prices. For delivery 
equal to Manchester, g.m.b. Middlesbrough iron is quoted at 
46s. 4d. per ton net cash; Lincolnshire at 45s. 6d. to 46s. 6d., 
less 24 ; and Derbyshire, 46s. 6d. to 47s. 6d., less 24, for forge and 
foundry qualities respectively. 

The finished iron trade continues very dull, and local forges are 

only kept going by deliveries on account of contracts, very little 
new work of any kind coming in. Prices are weak, and for prompt 
specifications very low figures would be taken. For delivery into 
the Manchester district the average quoted prices are about as 
under :—Bars, £5 17s. 6d.; hoops, £6 10s. to £7 ; common plates, 
£7 10a.; and sheets, £7 15s. per ton. 
In the engineering branches of trade, works, as a rule, are being 
barely kept going from hand to mouth by the work they have in 
hand, and it is only a few of the large firms who do a foreign busi- 
ness that are busy. On home account there is very little work 
coming in, and the prospects for the future are not encouraging. 

The complete collapse of any pressure for supplies in the coal 
trade so soon after the termination of the strike has been sur- 
prising. Already all classes of fuel are being offered in the market 
considerably in excess of requirements, and even engine fuel is 
now tolerably plentiful. Although the Lancashire collieries have 
not yet resumed their full ordinary output, more coal is being raised 
in many cases than can be moved away, and there is a pressure for 
orders on the part of sellers that naturally imparts a very un- 
settled tone to prices. At the pit mouth the average quotations 
are about 10s. to 10s. 6d. for best Wigan ; Arley, 8s. to 8s. 6d.; for 
Pemberton four-feet, 6s. 6d. to 7s. for steam and forge coal; 5s. to 
5s. 6d. for burgy; and 3s. 6d. to 4s. 6d. for slack, according to 
quality. Buyers, however, are pressing for reductions, and in 
many cases there is a giving way upon the above prices. 

The local coke ovens have again been re-lighted, some of them 
having been drawn during the last few days for the first time since 
the strike. Generally an advance of 10d. to 1s. 8d. per ton is 
being asked upon late rates, best cokes being now quoted at 12s. 
to 15s., and small cokes 9s. to 11s. per ton at the ovens. 

At the next meeting of the Manchester Scientific and Mechanical 
Society a motion is to be submitted to the effect that the society be 
dissolved, Like other institutions, the above society has suffered 
from the severe commercial depression of the last few years, but it 
is still a comparatively strong society, numbering upwards of 100 
members, and the nucleus of a valuable library has been collected. 
It will be matter of regret if the society, which has now been in 
existence for a number of years and has about it the means of 
doing good useful work, should, in an important engineering centre 
like Manchester, be allowed to collapse. 

A paper on machine tools, with special reference to the planin; 
machine, was read at the ting of the Manchester Scientific an 
Mechanical Society, on Friday last, by Mr. John Kershaw, jun., 
of Manchester. he reader of the paper pointed out that the 
objections to double-cutting machines, such as the complicated 
motions required for working them, the difficulty in fixing the 
tools, and the machines being only capable of doing one class of 
work, had up to the present s in the way of their adoption in 
the place of the single-cutting machines, which were still the class 
of tool used asa rule. The advantages to be derived from cutting 
both ways with the same machine were, however, manifest, and he 
proceeded to describe the double-cutting machine patented by 
Messrs. J. and J. Kershaw, which was illustrated in our pages for 
the 3rd December, 1880. 

Barrow.—My information this week is of a much more cheerful 
character. The demand for both iron and steel has increased, and 
American and tinental s are beginning to order more 
largely from local makers. The latter have already sold their out- 
put for this year well forward, and it is evident there is every effort 

ing made to increase it toa considerable extent. The yield of 
the furnaces is large, and stocks represent a considerable quantity 
of iron, but deliveries are very fully maintained. Several heavy 
parcels of metal have been disposed of, subject to delivery by 
shipping early in the spring. Prices are given at the low rate of 
60s. to 63s. per ton at works. Several makers, who are very fully 
sold forward, are declining to sell at these figures, as they do not 
represent 7 and because they expect better prices in a 
short time. e steel trade is busy, and the mills, especially in 
the Bessemer rail department, are working full time. Iron shi 
builders and engineers are very fully —— the latter especially 
in the marine department. Iron ore, 13s. to 16s. 6d. per ton at 
mines. Coal and coke steady. 


THE SHEFFIELD DISTRICT. 
( our own Correspondent.) 

THE South Yorkshire colliers’ strike has ended, as I anticipated 
when it started, in a collapse, and, for the present, the last word 
has been said by the employers. Mr. George Wilson, of the 
Cyclops Steel and Ironworks, who has acted as the chairman of the 
Coalowners’ Committee, replied on Wednesday to a letter sent to 
him by Mr. John Frith, the secretary of the Barnsley Miners’ 
Association. Mr. Wilson says the colli owners are pre- 

to take into consideration any circumstances which 


may be suggested by the men in the matter of wages 
and to deal with the whole question in a fair and liberal 
oe whenever the men may signify their willingness to accept 
the principle of a sliding scale. ‘‘I must add,” says Mr. Wilson, 
“that if a sliding scale, as offered by the masters, had been 
accepted, there need have been no strike, nor any cessation of 
work at the collieries, and the men might have been in the un- 
interrupted enjoyment of the wages they have needlessly lost.” 
**Should not some serious effort,” concludes Mr. Wilson, “‘ be now 
made to establish new conditions between the employers and 
employed, such as a sliding scale offers, whereby the recurrence of 
such waste and loss as all have experienced in the last few weeks 
may be rendered impossible for the future.” 

Steam coal was speedily affected by the close of the strike. U, 
till this week it was difficult to get sufficient supplies of steam pm § 
and a large amount of rubbish has been worked off from the pits, 
and ‘run up to 4s. 9d. per ton for ‘“‘ smudge,” and even 8s. per ton 
being given for slack. Prices have fallen during the week by about 
an average of 2s. per ton, quotations on Wednesday being—smudge, 
4s.; slack, 5s. 6d.; common Silkstone, 7s. 9d.; best, 9s. 10d.; all on 
the wharves. Special qualities for household use have not fallen 
as yet, though the demand from London and the Eastern Counties 
has moderated with the advent of apcing weather. 

At the Wharncliffe Silkstone Collieries, the men resumed work 
on Thursday, on the understanding that all future disputes shall 
be settled by a joint committee, consisting of three employers and 
three men, with a chairman unconnected with the coal trade. I 
hear that instead of combining in one great industrial confedera- 
tion, the Silkstone collfers intend to form a separate Union. During 
the recent dispute, most of the Silkstone pits granted an advance, 
whilst the thick seam coalowners took an opposite course. This, I 
believe, has led to the proposed separation of the Barnsley and 
Silkstone seam miners. 

A somewhat languid feeling is apparent at present in the Besse- 
mer steel trade, and prices are weaker. Ordinary Bessemer billets, 
best makes, sawn ends, are quoted £6 7s. 6d., a reduction of 2s. 6d. 
on the fortnight ; No. 2 ale, with extra admixture of Russian 
iron, £7 2s. 6d.; best marked brands, for cutlery purposes, from 
Swedish pig, £8 15s. to £9 2s. 6d. 

Messrs. "William Jessop and Sons, Limited, Brightside Steel 
Works, have had a prosperous year, especially in the American 
trade, which has been remarkably brisk. ey are to pay a 
dividend of 40s. per share—£50, £30 paid up—which is equal to 
£6 13s. 4d. per cent., and carry forward £3000 to the next account. 
The dividend for the previous year was 30s. per share, or 5 per 
cent. 

Messrs. Charles Cammell and Company, Limited, Cyclops Steel 
and Ironworks, are to pay the same dividend as last year—5 per 
cent. During the year ended 31st December last they have made 
a profit of about £42,000, which with the sum of £20,695, makesa 
total of £62,455, of which £40,000 will go in paying the dividend 
and a balance of £22,455 be carried ek This is the same 
dividend as was paid by the company last year. 

Jessop’s and Cammell’s reports, which are not yet issued, will be 
looked forward to with interest in the steel and iron circles. 

The Sheffield Telephone Exchange continues to be worked with 
great energy. Sheffield was the first town in the country to 
establish the exchange system, and the first to accept the conditions 
imposed by the Postmaster-General. Mr. Tasker—Messrs. John 
Tasker, Sons, and Co.—informs me that arrangements are nearly 
completed for connecting the central exchange with the head Post- 
office. When this is done subscribers will then be in direct com- 
munication with the postal head-quarters, and consequently with 
all parts of the weak The saving of messengers and valuable 
time will thus be very apparent. Another novel feature is about 
to be introduced by the Sheffield Exchange. If the permission of 
the Town Council can be secured a microphone will be fixed in the 
clock tower of the Town Hall, and by this means any subscriber 
may, on calling to the central office, have his wire switched to the 
Town Hall wire, and so hear the clock strike in his office any hour 
of theday. Inthis way subscribers may have correct time continu- 
ously. During last week the number of m es were 4202 as 
compared with 381 in the corresponding pales year. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DULNESS was again apparent in the tone of the market held at 
Middlesbrough on Tuesday. The fine weather ought to have some 
effect, and no doubt it has; but the political news is depressing, 
and the occurrence of fresh failures has increased the disposition to 
distrust and hesitancy. The ‘‘ bears” have naturally made the 
most of their opportunity, and many have been the stories set 
afloat, some absolutely untrue, and all, tainted with exaggeratien 
in order to 7 down prices. The cry for limiting production is 
now general. People are becoming impressed with the undoubted 
fact that consumption is not nearly a match for production, and 
stocks are accumulating day by day with provoking regu- 
larity. This is only what has been going on for months, as has 
been again and again dwelt on in these columns. But so strong 
and so general was the belief in a heavy spring trade, and so deter- 
mined were all interested to take a sanguine view, that only now is 
the possibility of disappointment beginning to be entertrined. The 
change in feeling is well indicated in the excess over prompt iron 
obtainable for warrants. On Tuesday the difference was 1s. 3d. 
per ton, as against 1s. 6d. to 1s. 9d. during the earlier part of the 
present and the later part of last year. Should the present state 
of things contiaue this difference may be expected to grow less and 
less. The price of No. 3 iron is now 38s. buyers, or 38s. 3d. 
sellers, for prompt delivery, and 1s. less for No. 4 forge. Thestock 
in Connal’s stores has in 2544 tons during the week, and 
amounts to 155,366 tons at Middlesbrough, and 531,433 tons at 
Glasgow. 

In manufactured iron a further fall has taken place. Plates may 
now be had at £6 7s. 6d. per ton free in trucks at makers’ works, 
cash less 24 for large specifications ; and half-a-ccown more for odd 
lots. Several makers refuse, however, to sell at all at these prices, 
and having well-filled order books can afford to keep out of the 
market for a time. Angles and bars are offered at £1 per ton less, 
and puddled bars at £3 15s. net cash at makers’ works. The 
improved weather has already had a marked effect upon the ship- 
building industry, and consequently upon the rolling mills. Speci- 
fications, so long withheld, are coming more freely forward, and 
a is now probably at least equal to the current 
make. 

Another ting of the standing committee of the Board of Arbi- 
trationwas held at Stockton, on Monday, toconsider further difficulties 
which had arisen in respect of shearmen and their helpers. By 
the recent alterations the helpers were found to be earning more 
money than the contractors employing them. This dissatisfied the 
latter, who refused to continue on such terms. The decision of the 
committee was in favour of giving way to a new application for a 
further 13d. per ton, making a total concession from the a 
of about 6d. The operation of shearing will now cost one-third 
more than previously, that is, a firm turning out 500 tons per week 
will have to pay £12 10s. per week more to the same number of 
hands—about twelve—for the same work, and without any substan- 
tial reason that can be perceived by those best qualified to judge. 

It is announced that two new steel works are likely to be put up 
at Middlesbrough. The first is in connection with the Tees Side 
Iron and Engine Works Company—Hopkins, Gilkes, and Co. 
resuscitated—which proposes to convert its old bar, angle, and 
plate mills into steel works. The site is undoubtedly an 
excellent one for the purpose, the firm’s own blast furnaces being 
close by. There is a good frontage to the river Tees, as well as 
railway connection with the North-Eastern system, and with the 
— lines of the Middlesbrough owners. Itis supposed that the 

sic system will be the one adopted as most applicable to the 
capabilities of the district. With a view to such a change, the 
directors have been advertising for a new general manager. 
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The other steel works are to be erected by a new 
company which is understood to have purchased 
a site in what is known as the Ir ters’ dis- 


must be paid in money, and could not be post- 
poned, The directors had considered every 


trict. The position is equally as good as the last- 
named one. Among the promoters and probable 
directors, are Mr. S. G. Thomas—of basis process 
f me—and2Mr. T. Wrightson, of Stockton-on- 
Tees. It is proposed to manufacture in the first 
lace ingots, blooms, and billets for sale to manu- 
acturers; and afterwards to develope in such 
direction as may appear advisable. e Erimus 
Steel Works at Stockton, after being got ready for 
a start, are still inactive from some unknown 


The further failures alluded to are those of 
Thomas Tyers, Leeds, and J. Thorman, New- 
castle-on-Tyne, both being iron merchants. With 
small original capital great risks appear to have 
been run in both cases, with the usual result. 

A sad accident has occurred at the Eston Steel 
Works. A converter, containing 12 tons of 
molten metal was being turned down in order to 
introduce some scrap steel. One of the pipes 
forming part of the hydraulic manipulating 
machinery burst. Control was at once lost. The 
vessel turned over with a run, pouring out its 
contents upon the floor, where some water had 
recently been used to cool some slag. An explo- 
sion of steam was the immediate effect, scattering 
molten metal in all directions. About twenty 
men were more or less burnt, a dozen of 
whom were taken to the North “| 
Infirmary at Middlesbrough, by a pilot engine an 
a van requisitioned for the purpose. Three of the 
sufferers have since died, but the rest are ina fair 
way for recovery. The accident occurred at two 
o'clock in the morning, and it was some time 
before a doctor and the necessary appliances 
could be obtained. Most of the men were Irish- 
men. 

On dit, that the estate of Messrs. Oswald 
Mordaunt and Co., of Southampton, is likely to 
realise at least 15s. in the pound; that of the 
Darlington Iron Company, 20s.; Kirk Brothers, 
7s. 6d.; Thomas Tyers, who was a creditor of 
Messrs. Oswald Mordaunt and Co., not more 
than 2s. 6d.; John Thorman, 11s. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Srvce last report, there is no perceptible im- 
provement in the iron trade, and the opinion 

appears to be gaining ground that we shall have 
to content ourselves with a much lower estimate 
of business than that formed at the beginning of 
the year. The exports of pig last week aggre- 
otal only 8261 tons, as compared with 20,985 at 
the same date last year, and while that is so, 
the production is about as large as it was a year 
ago, and the stocks very much heavier. The entire 
shipments of pigs so far have been 90,733 tons, 
whereas at the same date in 1880 they had 
reached 145,561 tons. Connal’s Glasgow stores 
now contain upwards of 530,000 tons, and they 
are being augmented by several hundred tons 
daily. The question is now being discussed 
it would be advantageous to reduce the 
production, and if the better weather that now 
— should not lead to an improvement in 

usiness, the matter will awed have to be 
still more seriously idered by the ir 

There has been less animation in the warrant 
market this week. Business was done on Friday 
morning at from 48s. lid. fourteen days to 
49s. 1d. cash, the afternoon quotations being 49s. 
to 49s. 2d. cash and 49s. 34d. one month. On 
Monday forenoon transactions were effected at 
49s. to 49s. 3d. cash; and 49s. 2d. and 49s. 4d 
one month ; the prices receding in the afternoon, 
when the figures were 49s. 244. to 49s. 1d. cash, 
and 49s. 4d. to 49s. 24d. one month. The market 
was easier on Tuesday, with a considerable 
business at 49s. 24d. one month, to 48s. 10d. 
cash. The market on Wednesday was dull with 
business down to 48s. 6d. cash, and 48s. 10d. one 
month. ,To-day—Thursday—the market was 
flat with transactions between 48s. 3d., and 
48s. 1d. cash. 

Makers’ prices, which do not show much altera- 
as follows :—Gartsherrie, f.o.b., per ton, 
No. 1 6d.; No. 3, 50s. 6d.; Coltness, 59s, 
and Loe ‘Langloan, ditto, ditto ; Summerlee, 
58s. 6d.; Calder, ditto, ditto ; Carnbroe, Clyde, 


Monkland, Govan, and Quarter, eac . and 
48s. ; Shotts, at Leith, 60s. 6d.; 
Carron, at Grangemouth, 52s. 6d. (specially 


selected, 56s.) and Sis. 6d.; Kinneil, 50s. and 
48s. 6d.; Glengarnock, 50s. and 5ls.; Eglinton 
Soe, and 48s., Dalmellington, ditto, ditto 

The malleable iron trade is quiet, and orders do 
not come in so well as could be desired. Never- 
theless there is a fair amount of work still in hand, 
— as a few shipbuilding contracts are being 

, matters will probably brighten a hittle. 
Phees steel-works continue busy, but ironfounders 
are in most cases ready for fresh orders. 

There is a good business doing in coals, ~—" 
not so large as it was a week or two ago. 
will be apparent when it is stated that the bm 
ments at the Scottish ports last week—east and 
west, and foreign, and coastwise—aggregated 
22, 535 tons, or 20,259 less than in the preceding 
week. This decrease is in a large measure owing 
to the circumstance that the close of the Lanca- 

shire strike has withdrawn the orders that came 
temporarily from the North-West of England. 
Without these orders the trade is considerably 
better than it was this time last year. Prices are 
down at least 6d. in the week, and there is an 
abundant supply of all kinds of coals, except 
dross, which is not quite so plentiful. At the 
Eastern ports trade is beginning to move a little, 
and as the navigation of the North Seas will be 
open presently, a considerable number of vessels 
are arriving for cargoes. 

The miners are quiet ney ene and they 
have pe making good wages during the last two 
months. 

The straitened affairs of the Monkland Iron 
and Coal Company were vividly brought before 
the shareholders at the annual meeting mg in 
Glasgow on Tuesday, by the chairman, Mr » 
George Wilson, who Guia that although they 
had a good property, = had from the first 
been restricted as regards working capital, and 
matters had at length come to the point when 
something must be done. They had got value, 
but not money, and they had obligations that 


way of overcoming the difficulty, first by 
the mechs of the malleable iron department 
next by the issuing of a ewan A stock, an 
lastly by the creation of pe 
stock. But difficulties cropped up in regard to 
all of these suggestions, and they had to be 
dropped. He requested the shareholders to 
a ies a committee of their own to confer with 
the directors, and report to a future meeting. 
This course was adop 

A petition has been presented to the Court of 
Session for the judicial winding up of the 
Glenduffhill Coal Company, Limited, and for the 
appointment of Mr. Robert Galt, jun., Swen 
Glasgow, as official liquidat The 
are Mr. James Todd, of Glenduffhill, the owner 
of the collieries leased to the company, and Mr. 
Alexander M’Kinlay, horsedealer, lasgow, a 
shareholder and contributory. 

The Irvine Harbour Trustees have, bya majority, 
granted an application by Nobel’s Explosive 
ag od to erect a wharf at Irvine Harbour for 


the shipment of dynamite. 
The shipments of gunpowder — the Clyde in 
the month of February were 34,7501b. against 


152,300 lb. in the same month last year. Nearly 
the whole of the powder went to Melbourne. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a good deal of feeling displayed 
in Swansea by the throwing out of the Swansea 
and Rhondda. Railway Bill, especially as it was 
through a technicality. Iam aevures, however, 
that the scheme will be persevered in, and the 
idea is now to have an independent line from 
Rhondda on to Briton Ferry, s' — Cmwavon, 
and Swansea, taking in its course all important 
werks and collieries. This will open out the 
wealth of the richest coal valley in Wales. It 
may be , from evidence given at the com- 
mission, that ‘though rich, fifty years will see a 
failing output. Possibly; but I think this time 
might be extended a little. Twenty years 
will witness a great change in the coal 
valley of Aberdare, which is being rapidly 
worked out. One lease, that of Aberewmboy, 
was, I hear, lately given up. Still, even 

years would justify the formation of the 
line. The Taff Vale is only forty years old, and 
at the rate of 16 per cent. will have been an 
ample investinent if it ceases at the end of that 
time, which, I need not state, is one of the most 
unlikely of occurrences, though one of the ablest 
minds in the Taff Vale has stated openly that 
its profitable life is only forty-five years more. 

As I expected, the result of an examination of 
books by the accountants specially selected by 
the Coalowners’ Association, do not justify an 
advance of wages yet. The time taken was the 
four months ending December. The next four 
months ending with April will most likely yield the 
desired advance, and colliers must be satisfied so 
far with the full time they are getting. 

I am glad to be able to report a continuance of 
work at all collieries, and the exhibition of very 
= if any dissatisfaction, except at Coedcae 

ery. 

At Cardiff the trade has remained firm, with 
little falling off in exports. At Swansea an in- 
crease of 3000 tons has to be reported, but there 
is greater difficulty at that port than at Cardiff 
in maintaining the last advance. Competition 
appears keener at Swansea, and it is the common 
report that coalowners work with less harmony, 
and undersell one another more than at Newport 
or Cardiff. 

Rumours are abroad in the Swansea district 
that on account of the very unsettled state of the 
tin-plate trade several works are on the eve of 
giving notice to their men of an entire suspension 
of business next month. 

In iron there is a disposition to recede in price ; 
steel rails are firm ; inquiry for scrap and old 
rails not so brisk, but on the whole the iron trade 
remains in about the same state as last week. 
The total exports of iron and steel rails from 
Wales last week, including also pig and bar, was 
9746 tons, and judging from books, and steady 
continuance of inake, a very gratifying amount of 
exports will continue on into the spring. Amongst 
the prominent shipments of the week have been 
1000 tons of rails to Smyrna, 1220 to —e 
and several large cargoes of similar proportion to 
South America. 

The quantity of coal sent from Wales last week 
was only slightly in excess of 100,000 tons to 
foreign countries, but the coal traffic to Liverpool 
and London has been great, and there is not 
much cause either for present complaint, or for 
apprehension as to the future for some time to 
come. The majority of coalowners are well sold, 
especially for best varieties. Inquiries from 
France are increasing, and the unusual slackness 
of trade existing between Wales and the 
northern ports of France is decidedly giving 
way. France, too, I am to is putting in 
more orders than usual for tin-plate. L’Orient 
and Marseilles in particular have been fair buyers. 

There is not much improvement going on in 
the Forest of Dean. Prices are retained for coal 
and iron, but sales of iron are only effected with 
difficulty, and at abatement. Several of the 
ae colliery owners of the Forest have 
appealed for remission of taxes in consideration 

oF lessened trade, and this has been allowed. 

One of the leading rail inspectors of the dis- 
trict, Mr. Davenport, died, after a brief illness, 
this week. He was well known, and much 
respected at all the ironworks. This is the 
second loss in his class lately, Mr. Teilo Davies 
having succumbed in the same manner only a 
short time ago. 

It has been decided to let the Newport Tram- 
way on lease for five years to Mr. Perry, who has 
agreed to give the company 7} per cent. 


BRITISH TRADE IN FeBRuARY.—The trade and 
navigation returns for February show the value 
of imports to have been £36,646,270 against 
£33,246,028in Feb last year, and £28,661,080 
in 1879. The value o exports for the month was 
£16,835,550 against £16,504,708 in February last 
year, and £12,713,069 in 1879. 


THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 
atents, 


*.* Ithas come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of Tne ENGINEER ct 
which the Specification they require is referred to, instead 
of giving the proper number of the Speciyication, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Speciyication, 


Applications for Letters Patent. 
*," When —_ have been “communicated” the 
name an a of the communicating party are 
printed in 


March, 1881. 
977. SiaNaLuinG Apparatus, E. de Pass.—(H. Leblanc 
and V. A. Loiseau, Paris.) 
978. Foo Betis, W. P. Thomy —({International Fog 
Bell Company, U.S.) 
. DispLayine Apparatus, F, McIlvenna, Liverpool. 
. Sopa, W. Weldon, Burstow, 
. Porrery, &c., T. Willett, Burslem. 
. &c., L. Groth.—(A, Miller, Passau.) 
. CELLULOSE, &e., A. Parkes, oa 
. Cranes, &c., C. R. Parkes, Millwal 
. TURNING OVER Leaves, A, G. Morgan, London. 
5. Soves, &c., H. Haddan.—(V. Hervochon, France.) 
7. Kevs, F. A, Walton, Birmingham. 
E. F. Otto, Peckham. 
. Fastenines, E. F. Griffin, Birmingham. 
. Writine Sates, E, J. J. Dixon, Bangor. 
. Batrerres, G. F. Redfern.- (S. Marcus, Vienna, 
2. Morive Power, H. Newton.—(H. Hosmer, Rome. 
3. Steam Enornes, T. Spiller, London. 
. CONDENSING, J. Spence.—{J. Spence, Calcutta. 
5. Fuser, G. Walters, Frome, and W. Morgans, 
9th March, 1881. 
5. TurNING Laue, O. Jones, Philadelphia. 
. MILLs, . Haddan.—(J. Koerner, Waldenburg.) 
998. Lanpaus, J. Lewis, T. 
Kilburn. 
999. Dyernc Corron Yarns, F. A. Gatty, Accrington. 
1000. Manprit, J. Harrison, Manchester. 
1001. VELociPepgs, R. C. Fletcher, Preston. 
1002. Tan Liquors, T. and G. Priestman, and J. Long- 
shaw, Preston Brook. 
1003. Conpensino, F, Wirth.—(P. Gaupp, Romanshorn.) 
1004. SToprERs for Borr.es, N. Thompson, Brooklyn. 
1005. Wasn Boicers, A. Specht.—(7. Harbeck and A, 
Haapery, Elinshorn. ) 
006. Brakes, 8. C. Taylor and J. Wild, Morton. 
7. Boor Protectors, J. Fieldhouse, Keighley. 
. Weavine Leno, R. Ecroyd, Lomeshaye. 
. Traction, &c., Exaines, J. Braby, Ru ick. 
. Preparine, &c., Hemp, J. Barbour, ast. 
. Spryninc Yarn, A. Combe, Belfast. 
. Furnaces, B. R. Huntley, West Hartlepool. 
3. Porrery Ware, C. Westwood and R. Windmill, 
Stafford. 
. PortaBLe Raitways, A. Dunlop, Glasgow. 
5. Heeus for Boots, &c., W. Brewster, Hunslet. 
3. VEBER-MeETERS, E. G. Brewer.—(T. Edison, U.S.) 
7. Furnaces, A. Clark.—(M. Marie, Martinique.) 
3. PackinG MaTeRIAL, J. A. Turner, Manchester. 
. Steam Enoines, F. W. Durham, New Barnet. 
. Sewine Macuryes, J. B, Robertson, Ireland. 
21. Mounts for Pires, D. O. Sandheim, London. 
10th March, 1881. 
. T-squares, J. Corp, Bermondsey. 
. Orcans, G. Green and C, Savage, London. 
. Benson.—(0. Oexle, Germany.) 
25. Sream GENERATOR, J. Teer, Salford. 
3. &c., 8. Rideal, Manchester. 
7. Evectrric Lamps, J. A. Berly, Peckham Rye. 
. Motive Power, J. and G. Weir, Glasgow. 
. CARDING Cotton, F. Mills, Heywo 
. Musica Instruments, T. Paterson, London. 


tol. 


mond, and J. Hiller, 


1031 R, &c., Knons, G. Price, Birmingham. 
1032. SHEAF-BINDING, J. Howard and E. Bousfield, Bed- 
for 


1033. Consuminc Smoke, G. Hunter, Leeds. 

1034. Generators, F. Duray, Belgium. 

1035. CLEANING Knives, H. Courteen, London. 

1036. Furnaces, J. H. Johnson.—({C. Pernot, Paris.) 

1037. Packinc MaTerRIAL, W. R. Lake.—({2. H. Thomp- 
son, Brooklyn, and H. D. Norris, New York, U.S.) 

1038,’ WaTER- -CLosETs, W. R. Lake.—(4. Buwards, U.8.) 

1039. Writinc InstrUMENT, J. Nadal, London. 

1040, E.ecrric Lieut, A. Common & H. Joel, London. 


March, 1881. 

1041. Dram Fuasks, J. Hall, Sheffield. 
1042, SHEEP Sears, T. A. and R. H. Sorby, Sheffield. 
1043. Dyerne, C. T. Bradbury, Stalybridge. 
1044. CHIMNEY 8, R.and J. Douglass, Coventry. 
1045. Fives, &c., G. Love, jun., Lanchester. 
1046. Puncuina, &c., J. MacLellan Blair, Glasgow. 
1047. DELETERIOUS GasEs, C. 8. Rolfe, London. 
1048. Maurose, J. Imray.—(A. P. Dubrunfaut, Paris.) 
1049. Pickiinc Puates, D. Matthews, Newport. 
1050. WaTEeR-cLosets, W. B. Bryan, Blackburn. 
1051. Heatine Stoves, F. Arnold, Birmingham. 
1052. Boors, &c., K. Proctor, Burnley. 
1053. Lozences, J. Roughand J. Hurry, Dalkeith. 
1054. Brakes, A. Haughton, Grimsby. 
1055. Brusnina, &c., Rais, T. Hardeman, Manchester. 
1056. ARTIFICIAL Flowers, W. Spence.—(W. Hagel- 

berg, Berlin.) 
1057. Looms, UC. Catlow, Burnley. 
1058. PNEUMATIC Brake, F. W. Eames, Leeds. 
1059. Gas Lamps, W. T. acd and R. Pierson, London. 
1060. ILERS, R. and F. Garrett, Leiston. 
1061. Furnaces, E. Brook, Bradford. 
1062. SreeRine, W. Cooper and J. Taylor, Sunderland. 
1063. Ores, J. H. Johnson.—{8. Philippart, Paris.) 
1064. TABLES, A. Lloyd, London. 
1065. Sree. Wire, W. F. Bateman, York. 
1066. Strarsine Pucp, G. Tidcombe, Watford. 
1067. Spinnino, A. M. Clark.—(C. Maillard, France.) 
1068. Arr ENGINEs, E. Major, China, 

12th March, 1881. 

1069. Dare Powper, F. Pool, Charleston, U.S. 
1070. SicNaLs, J. Snowball and C. Warren, Kilburn. 
1071. Evastic Wess, H. Booth, Attleborough. 
1072. Switcnes, A. E. McDonald, New York, U.S. 
1073. BLIND ROLLERS, G. P. Lempri ere, Birmingham. 
1074. Gas Enornes, E. Benier & A. Lamart, Beaumetz. 
1075. Caps, D. Butterfield, Keighley. 
1076. Steam Enaines, H. Gateshead-on-Tyne, 

and J. W. Wailes, Wednesb 
Looms, J. Slimon, Kirkintilloch, and J. Whyte, 


lasgow. 
1078. ENGINES, H. Jenkin & A. Jameson, Edinburgh, 
1079. "Macuine, 0. L. Deschamps, Paris. 
1080. FLoatinc Brivces, B. P. Stockman, London. 
1081. Gas, W. L. Wise.—(N. F. Delean and La Société 
Hubert Fréres, Paris.) 
1082. BotrLes, W. R. Lake.—(F. Bohman, Sweden.) 
1083. Perroratinc, H. H. Lake.—({Automatic Music 
Paper Company, Boston, U.S.) 
14th March, 1881. 
. Gas Burners, J. B. Fenby, Sutton, Coldfield. 
. Carps, G. Nawrocki.—(J. Crefeld.) 
. ComBinc WooL, J. Bailey, Keighl 
Hawse Pipe, T. Cockshott, East and 
H. M. Goodman, Catford. 
. Iron, &e., PLates, J. Paris. 
. Morors, D. Clerk, G 
090. Friction Gearino, F. firth. —(F. Voith Heiden- 
4 heim, and A. Niethammer, Kriebstein.) 
1091. Titra, A. M. Clark.—(J. J. Williams, U.S.) 
1092, Pistons, A. Me Clark.—(H. Waterman, U.&.) 


. Governors, A. M. Clark.—(W. B. Gwyer, 

. Teceorapny, B. Mills,—(W. A. Leggo, U.S.) 

. Leap, H. J. Condy, London, 

. OBTAINING Prints, J. H. Coghlan, London, 

. Barrertes, J. H. Johnson. Société Anonyme 

la Force et la Lumiere Société Générale Blectvicite, 
Paria. 

1098, ee J. Elms, London, 

1099, SuHapes, &c., W. R. Lake.—(A. W. 


Crockett, U.S.) 
L. A. Groth.—(@, Liedman and ¢, 


1100, CARRIAGES, 

Berlin.) 

1. Bric ks, M. Dearnaly, Mirfield, 

02. TAKE Orr Apparatus, D, London. 
. Fasrentnes, J. M. Birmingham. 
. Bavine Hay, J. H. Ladd,—(P. K. Dederich, U.S, 
. Bens, E. Shipton- -Price, Bristol. 
3. KNITTING MACHINES, W. J. Ford, Humberston. 
7. Barus, W. Lake.—(B, Barda, Vienna. ) 


Patents on which the Stomp Duty of 
£50 has been Reid 

922. Fire-arms, J. H, Johnson, incoln's-inn- -fields, 
London.—7th March, 1878, 

927. Looms for Weavine, J. A. Porter and R. Thomp- 
son, Blackburn.—7th March, 1878. 

1061, Puncninc Apparatus, T. Walmsley and J. 
Thompson, Bolton-le-Moors.—18th Murch, 1878, 

1089, BREECH-LOADING FIRE-ARMS, 5 Mills, Birming- 
ham.—19th March, 1878. 

942. Gas C, Linford, Leicester.—8th March, 
1878. 

968. Mortise, &c., Locks, J. Green, Wolverhampton. 
—llth March, 1878. 

978. BinpINe, &e., Crops, C. T. Burgess, Brentwood. 
—lith March, 1878 

1047. Brakes, ¢3 Clark, Kensington, London.—16th 
March, 1878. 

1053. Box Fasteninas, C, T, Remmett, Wolverhamp- 
ton.— 16th March, 1878. 

1151. Ww Radford, Harrogate.—22nd March, 
1878. 


961, Coucues, L. Robinson, Ikley.—?th March, 1878. 
840, CONNECTING APPARATU s, J. Gresty and J. Mills, 

Salford.—lst March, 1878. 
Pudsey.—12th 


983. SeLr-actinc MULEs, 
March, 1878. 

1130. Fasrentnos, W. B. Williamson, jun., Worcester. 
—2lst March, 1878. 

994. WeLpina, &c., 8. Fox, Leeds,—12th March, 1878. 

987. Drepernc Apraratus, C. J. Ball, Torrington- 
square, London.—12th March, 1878 

995. Crossinas, J. 8. Williams, Riverton, New 
Jersey, U.8.—12th March, 1878 

1010. Bepsteaps, &c., J. Carter, New Cavendish- street, 
London,—13th Murch, 1878. 

1016. Fire-poxes, J. Stephenson, East Mount-road, 
York.—1l4th March, 1878. 

1117. Dyess, &c., W. L Wise, Chandos-chambers, Lon- 
don.—20th March, 1878. 


D. Dixon, 


Patents on which the ee Duty of 
£100 h 


as been paid. 

920. Lamps, &c., E. A. Rippingille Holborn, London. 
—13th March, 1874. 

698, Sewrna MACHINES, I. M. Singer, New York, U.S. 
February, 1874. 

868. Locomotive CarriaGes, W. D., Scott-Moncrieff, 
Glasgow.—10th March, 1874. 

884, BReecH-LOADING Burton, Brooklyn, 
U.S.—11lth March, 187 

1091. RatLway Berrers, G. Turton, Hanover-strect, 
Sheffield. —28th Murch, 1874. 

919. Rerorts, A. V. Newton, Chancery-lane, London. 
—13th March, 1874. 

893. Stops of Orcans, J. H. Johnson, Lincoln's-inn- 
fields, London.—12th March, 1874. 

902, Carriaces, J. Jardaine, Raleigh-street, Notting- 
ham.—12th March, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, lst April, 1881. 

4208. Urras, H. Phillips, Albion-place, Heavitree.— 
15th October, 1880. 

4459. Fecrep Taurean, W. A. Barlow, St. Paul's-church- 
yard, London.—A communication from A. Mon- 
chablon.—lst November, 1880. 

4533. Mera Jornts, E. Ward, Union-street, 
Bevis, Bower-place, M aidstone. —5th November, 

4540. Derectino Apparatus, R. H. Reeves, Parkhurst. 
—5th November, 1880. 

4541. Disinrectine ALconoL, W. A. Barlow, St. Paul's- 
churchyard, London.—A communication from L. 
Naudin and J. Schneider.—5th Novem/er, 1880. 

4569. Batrery, &c., Guns, T. Kiernan, Waterford.— 
6th November, 1880. 

4580. Evevatine, &c., Apparatus, E. Hill, Hunting- 
don.—8th November, 1880. 

45834. Brakes, W. P. Thompson, High Holborn, Lon- 
don.—A C. F. Sim and W. 
Studer.—9th November, 188 

4585. Fuet, W. Melville, Frederick- -place, 
Mile End, London. oth November, ‘188 

4589, GRINDING, &c., J. Higginbottom, Seel- 
street, Liverpool.—9th November, 1880. 

4590. Boots and Suoes, P. G. Acres and W. Freeman, 
Leicester.—9th November, 1880. 

4591. Frexipie Inx, L. B. Bertram, Cornwall-road, 
Bayswater, London.—0th November, 1880. 

4595. Raisinc Apparatus, D. H. Sisson, Goole.—9th 
November, 1880. 

4629. Suips’ Wixpiasses, W. H. Harfield, Mansion 
House-buildings, London.—10th November, 1880. 

C, Chapman, Salford.—1llth November, 


4641. Tor-norcues, G. Lusher, Birmingham,—1l1th 
November, 1880. 

4658. Tricycies, E. Hughes, Green's End, Woolwich. 
—12th November, 1880. 

4693. Extractinc Apparatus, C. T. Bastand, Lower 
Kennington-lane, London.—13th November, 1880. 

4721. Syrurinc, &c., Liquors, W. A. Ross and F. 
Lockhart, Belfast.—l6th November, 1880. 

4762. Screw-Keys, &c., W. Thomson, Glasgow.—18th 
November, 1880. 

4822. GENERATOR, A. C. Henderson, South- 
ampton-buildings, London.—A communication from 

. Guiget.—22nd November, 1880. 

4844. TREATING Dotomite, W. R. Lake, Southampton- 
buildings, London.—A communication from A. 
Braconnier.—22nd November, 1880 

5170. Weicuinec Macuines, W. B. Avery, Birmingham. 
—10th December, 1880. 

5343. WeicHinc Macuines, W. B. Avery, Birmingham. 
—20th December, 1880. 

2. E. Underwood, Birmingham. 
—lst January, 1 

Cc. Berlin.—22nd January, 


ssi. Rais. C. Scheibler, Berlin.—25 th January, 1881. 

358. Mera. Wires, A. Hughes, Glasgow.— 
27th January, 1881. 

493. ConpENSING Apparatus, J. W. Cade, Rock Ferry. 
—Com. from A. Mention.—5th February, 1881. 

569. SriLic Iron, A. Crawford, Glasgow.—10th 
February, 1 

686. Currs, Worship-street, Finsbury, 
London. 17th February, 1881. 

732. Fire Anninitator, W. Walker, 
Wortley, Leeds.—2Ist February, 1881 

741. Inx, A. F. Stoddart, Sneyd Park, Bristol.—21st 
February, 1881. 

756. Kwyirrep, &c., Fasrics, J. Booth, Grange, 
Ovenden.—22nd February, 1881. 

796. APPLIANCE for Boots and Sxogs, H. Bland, 
Luton, Bedford.—24th February, 1881. 

901. FILTER- -PREssES, H. E. Newton, Chan -lane, 


sen., New 


cery~ 
London.—Com. from A. L. Dehne.—2nd March, 1881. 
Last day for fling opposition, 5th April, 1881. 
4608, GenerRatiNc Apparatus, C. F. Heinrich, Guild- 
ford-street, London.—9th November, 1880. 
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4609. Riverrinc, &c., Macurnes, R. H. Tweddell, 
Delahay-street, Westminster, and J. Platt and J. 
Fielding, Gloucestershire. —10th November, 1880. 

4616. Prism, &c., GuNpowper, E. L. Beckwith and T. 
B. Lightfoot, Dartford.—10th November, 1880. 

4621. Sianau Apparatus, E. G, Brewer, Chancery-lane, 
London.—A communication from E, H. Johnson and 
T. A. Edison.—10th November, 1880. 

4622. Stream Repucine Vatves, J. Wright, Tipton.— 
10th Novenber, 1880. 

4630, ANcuorRs, J Wright, Tipton.— 11th November, 1880. 

4638. Beveraces, E, W. Allen, Peckham. — 11th 
November, 1880. 

4639, Purteyixna Apparatus, W. Hanson, Bradford.— 
11th November, 1880. 

4652. Consuminc Smoke, J. Teale, Holbeck.—llth 
November, 1880, 

4653. VeLocipepes, T. Pritchard, jun., Coventry.— 
11th November, 1830. 

4660, Sipnonic Apraratus, H, E. Cooper, Great Dover- 
street, London,—12th November, 1880. 

4661. Fires, W. Downie and W. F. Lotz, Barbican, 
London,—12th Novenvber, 1880. 

4667. CapsuLes, L. Gros, Albany-street, London.— 
12th November, 1880. 

4672. Twist Lace Faprics, G. Bentley, Nottingham. 
—Lsth November, 1880. 

4678. Looms, J. Hindle, Blackburn.—13th November, 


4680. MeasurinG MiLk, &c., J. Wilson, Orchard-street, 
London.—18th November, 1880, 

4684, Furnaces, &c., T. J. Constantine, Fleet-street, 
London.—13th Novewher, 1880, 

4695. THermomerers, H. Lake, Southampton- 
buildings, London.—A communication from R. and 
H. Mathieu and J. Tremeschini.—13th November, 1880, 

4707. Ve ocirepes, E. Burstow, Horsham.—l6th 
November, 1880. 

4717. Economisine W. R. Lake, Southampton- 
buildings, London.—A communication from L. 
Juilliard.—1l6th November, 1880. 

4718. Conpensino, &c., J. H. Johnson, Lincoln's-inn- 
fields, London.—A communication from F, Fouché. 
—lith November, 1880. 

4737. Looms, E. Crossley, Halifax.—17th November, 1880. 

4748. Feepine O11, A. C. Wells and R. Wallwork.— 
18th November, 1880. 

4788. Fotpinc Sueers of Paper, J. Davies, Ber- 
mondsey.—19th November, 1880. 

4837, Heatinc Apparatus, R. J. Hutchings, The 
Mayalls, Mumbles, and H. F. Taylor and W. P. 
Struvé, Neath.—22nd November, 1880. 

4869, SuLpHaTes of Sopa, J. Hargreaves and T. Robin- 
son, Widnes.—24th November, 1880. 

4937. Heatinc Water, &c., B. J, Grimes,Mile End-road, 
and L. Dove, Tollett-street, London.—27th Novem- 
ber, 1880, 

5190. Mowrinc Macuines, H. H. Lake, Southampton- 
buildings, London.—A communication from J. 
Evanno.—1llth December, 1880. 

5240. Spinninc Rore Yarns, J. Barbour, Belfast.— 
14th December, 1880. 

5811. Cans, &c., W. W. Marsden, Wirksworth.—18th 
December, 1880, 

131, VaLves, J. N. Rowe, Tuebrook.—11th January, 1881. 

250. Precinc Yarns, G. Balfe, Stockport.— 
20th January, 1881. 

207. Fasteninas, O. Vaughton, Birmingham.—20th 
January, 1881. 

616. Rerricerators, &c., G. Gilbert, Bedford Park, 
London.—7th February, 1881. 

553. Ice, J. H. Willcox, Liverpool.—oth February, 

881 


1881. 

678. Oxycutnotines, Z. H. Skraup, Austria.—1l6th 
February, 1881. 

690, Steamine TextTiLe Faprics, J. Parkinson, West 
Leigh.—l7th February, 1881. 

704. Corks, F. des Vaux, Southampton-buildings, 
London.—Com. from E. Gaston,—18th February,1831. 

725. CovertnG W., W. J., and C. H. Haynes, 
Salford.—19th February, 1881. 

735. Kitcuen, &c., Borers, J. Tattersall, Manchester. 
—2lst February, 1881. 

761, Puriryina Cast Iron, W. P. Thompson, High 
Holborn, London.—Com, from A. H. Siegfried and 
T. H. Purdy.—23rd February, 1881. 

763. Pressinc Apparatus, J. and J. C. Buckley, 
Leeds.—23rd February, 1881. 

775, Opera, &c., Giasses, C. D. Abel, Southampton- 
buildings, London.—Com. from A. Loiseau and J. 
B. Germeuil-Bonnaud.—23rd February, 1881. 

779. Stream Presses, J. P. Cox, Nottingham.—24th 
February, 1881. 

793. OmeLorus, Ayrton, Ormskirk.—24th Febru- 
ary, 1881. 

809. Vetvet, I. Bamford,Oldham.—25th February, 1881. 

826. Tosacco-poucnes, J. Burbridge, Tottenham.— 
26th February, 1881. 

Tricycies, H. Kinder, Leicester.—26th February, 

881. 

834. Perroratine Parer, H. H. Lake, Southampton- 
buildings, London. — Com. from the Automatic 
Music Paper Company.—26th February, 1881. 

849. Brruminous Cements, J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from E. J. de 
Smedt and W. J. Twining.—28th February, 1881. 

850. Steam Borers, J. Shanks and J. G. Lyon, 
Arbroath.—28th February, 1881. 

888. Cast Stren, C. W. Siemens, Queen Anne’s-gate, 
Westminster.—1lst March, 1881, 


Patents Sealed. 


List oy Letters Patent which passed the Great Seal on 
the 11th March, 1881.) 

$266. Exuiprtinc Carpets, A. Peterson, Brooklyn, 
U.S.—10th August, 1880. 

3718. Motive Power Enornes, W. Adair, Liverpool.— 
13th September, 1880. 

3723. Looms, 8. D. Rhodes, Huddersfield. — 13th 
September, 1880. 

3737, Exranpine Borter, &c., Tuses, W. Thorburn, 
Luton.—1l4th September, 1880. 

8749. Carpinc Woot, &c., E. Wilkinson, Marsden.— 
15th September, 1880. 

8773. Jornts, J. Page, Glasgow.—17th September, 1880. 

3774. SeLr-actinc Neepie, W. Schwarzbach, 
Prussia.—l7th September, 1880. 

3775. Printinc Presses, W. Morgan-Brown, South- 
ampton-buildings, London.—l7th September, 1880 
781. Naits, H. Sharrow, Smethwick, and T. King, 
Birmingham, —17th September, 1880. 

3801. Boots, E. Barnes, Chesham.—18th September, 1880. 

8807. Drivine Bet, 8. A. Dickins, St. Helen’s-place, 
London.—20th September, 1880. 

3824. Lirrs, J. M. Day, W. R. Green, and H. Walker, 
Falmouth-road, London.—2lst September, 1880. 

3827. IRon and Sreer, P. 8, Justice, Southampton- 
buildings, London.—2lst September, 1880. 

8861. Paper, N. G. Richardson, Tyaquin-Monivea, and 
W. Smith, Dublin.—23rd September, 1880. 

3885. TELEPHONIC APPARATUS, W. Morgan-Brown,South 
ampton-buildings, London.—25th September, 1880. 
8900. Froc, G. F. Redfern, South-strect, 

Finsbury.—25th September, 1880. 

3914. Extractinc, &o., Prussiate of Potasu, W. 
Brierley, Halifax.—27th September, 1880. 

3947. Guass, W. Beck, Cannon-street, 
London.—29th September, 1880. 

8956. PREVENTING in DENTAL OrERATIONS, W. R. 

ton-buildings, Londor.—20th Sep- 
tember, 1880. 


3988. Steam Cuttivation, D. Greig, and T. Benstead, 
Leeds.—lst October, 1880. 

4136. Seraratine Zinc, G. Barker, Colemore-row, Bir- 
mingham.—12th October, 1880. 

4306. Bopsrns, I. Briggs, jun,, Wakefield.—22nd 
October, 1880. 

4340. PLaninc, &c., Macuines, J. Kershaw and J. 
Kershaw, jun., Manchester.—25th October, 1880. 

4867. FasTeninc TuBULAR F. Ryland, West 
Bromwich.—26th October, 1880. 

4444, Gas-LicuTInc Apparatus, H. H. Lake, South- 
ampton-buildings, London.—30th October, 1880. 


4560. Spinnina Corton, &c., R. Curtis and W. H. 
Rhodes, Manchester.—6th Novenvrer, 1880. 

4562. Looms for Weavina, P. Young and J. Mathieson, 
Glasgow.—6th November, 1880. 

4733. Coxina, &., Coat, L. V. Semet and E. Solvay, 
Brussels,—17th November, 1880. 

4740. Generators, I, R. Blumenberg, Washington, 
U.S.—17th November, 1880. 
4829. Bicyc.es, &c., H. Hayward, Gloucester, J. Day 
and J. H. Gosling, Southsea,—22ad November, 1880. 
4839. Prorettina Suirs, F. Hime, London,—22ad 
November, 1880. 

5020. Brims of Hats, T. L. Sutton, Stockport.—2ad 
December, 1880. 

5261. Preparation of Corron, R. Southworth, Bolton. 
—Lith December, 1880. 

5375. Looms for Weavine, E, Smethurst, Manchester. 
—22nd December, 1880, 

5512. Drain Pipes, W. R. Lake, Southampton-build- 
ings, London,—31st December, 1880. 

34, Wueets, J. Rigby, Rutland, U.S.—4th vanuary, 


1881. 

138. TextiLe Materiacs, H. J, Haddan, Strand, Lon- 
don.—12th January, 1881. 

284. Winp Enorne, A. M. Clark, Chancery-lane, Lon- 
don,—22ad January, 1881. 


(List of Letters Patent which passed the Great Seal on the 
15th March, 1881.) 

2626. BorrLe Stanps, W. Staniforth, Upperthorpe.— 
28th June, 1880. 

3760. F. Wirth, Frankfort-on-the- 
Maine.—16th September, 1880. 

8769. REGULATING Spee, J. G. Jones, Stoke Newing- 
ton, London.—1l6thk September, 18380. 

3770. CooLina, &c., Mitk, E. Fitch, Fetter-lane, 
London.—lith September, 1880. 

3778. PERMANENT Way, Holden, Nelson.—lith 
September, 1880. 

8783. Paper-curtinc Macuines, J. Salmon and J, 
Capper, Manchester. —18th September, 1880. 

3803. Rartway Switcnes, W. R, Lake, Southampton- 
buildings, London.—18(h September, 1880. 

3809. Divipinc Apparatus, J. B. Rogers, Lombard- 
street, London.—20th September, 1880. 

3825. Kircnen Ranoes, R. Neville, Butleigh-court, 
Glastonbury.—-2lst September,1880. 

3848. Sewinc Macuines, H. Mills, Birmingham.— 
22ad September, 1880. 

3859. Cooperace Macuines, A. Ransome and T. J. 
Wilkie, Chelsea, London.—23rd September, 1880. 

3897. Wasninc E. Clements, Great Russell- 
street, London.—25th September, 1880. 

3902. Stampine Lerrers, C. Pieper, Gneisenau-strasse, 
Berlin. — 27th September, 1880. 

3927. Hautine in Fisninc Nets, G. Howard, Ann’s- 
place, Hull.—28th September, 1880. 

3036. InsuLators, J. W. Fletcher, Stockport.—2sth 
September, 1880. 

3937. PortaBLe, &c., Encines, F. Savage, King’s Lynn. 
—28th September, 1880. 

3961. Bett Fastenines, P. A. Martin, Great Charles- 
strect, Birtningham.—s0th September, 1880. 

3982. Paper, Comte de Sparre, Boulevard St. Denis, 
Paris,—lst October, 1880, 

3987. Lamps, C. Torr, Birmingham.—1st October, 1880. 

3989. INpiIcaTING Apparatus, B. Tower, Beaufort- 
terrace, London.—2nd October, 1880. 

3009. Takine in Wire, &c., J. Taylor, Birkenhead.— 
2nd October, 1880. 

4016. Furnaces, J. Fletcher, Ashton-under-Lyne.— 
4th October, 1880. 

4023. Burrons, J. A. R. de Barazia, La Rochelle, 
France,—4th Octover, 1880. 

4058. Layine Our Matcues, F. Wirth, Frankfort-on- 
the-Maine.—6th October, 1880. 

4529. TREATING Pe.ts, E. P. Alexander, Southampton- 
buildings, London.—4th November, 1880. 

4682. Grinpinc, &c., APPARATUS, G. Etty, Manchester. 
—13th November, 1880. 

4933. Exvecrric Lamps, J. W. Swan, Newcastle-upon- 
Tyne.—27th November, 1880. 

5047. Boxes, C, Cheswright, City-road, London.—3rd 
December, 1880. 

5149. Hypravtic Lirts, E. B. Ellington, Chester.—9th 
December, 1880. 

5281. Workine Trarric, J. 8. Hughes, Portmadoc.— 
16th December, 1880. 

5287. SuLtpnate of ALumrna, B. E. R. Newlands, East 
Ham.— 17th December, 1880. 

5337. Fire Extincrevrs, E. D. Bruneel, Sheffield.— 
20th December, 1880. 

5306. TreattNc Orgs, J. H. Johnson, Lincoln’s-inn- 
fields, London.—23rd December, 1880. 
5427. &c., Apparatus, E, Alexander, South- 
ampton-buildings, London.—24th December, 1880. 
5482. TeLernonic Apparatus, C. J. Wollaston, Great 
Winchester-street, London.—30th December, 1880. 
5491. Printinc Macuings, J. Foster, Preston.—30th 
December, 1880. 

27. Lime-Licut Lamps, A. M. Khotinsky, St. Peters- 
burg.—4th January, 1881. 

50. Gas Motor Enoryes, C. D. Abel, Southampton- 
buildings, London.—5th January, 1881. 

106. Five Tupes, J. A. and J. Hopkinson, Hudders- 
field.—14th January, 1881. 


List of Specifications published during the 
ending Moreh 12th, 1881. 


6d.; 2996, Sd. 
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*.* Specifications will be forwarded by pe from 
the Patent-office on receipt of the amount of price and 
——e. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty’s 
Southampton-buildings, y-lane, 
on. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


1811. DiscHarGcinc SKEPS OR 
Buckets, G. Allix.—Dated 3rd May, 1880.—({Not 
proceeded with.) 2d. 

An angled strap or bar with a notch at each end is 
attached by side straps to the skep or bucket, and into 
the angled strap a sliding catch engages to tilt and 
lift the skep. 

2633. Drawine Metats into Wire Rapipty, G. M. 
Cruikshank.—Dated 28th June, 1880.—(A commu- 
nication from C. Roy.) 6d. 

This consists in first passing the bar of metal 
between rolls, by which it is first flattened and then 
pe for separation into a series of threads of wire. 

‘he rolls are made with channels in the form of arcs 

with ridges between, by which the bar is channelled 

toa greater depth by each succeeding pair of rolls, 
being at the same time prevented from extending 
sideway. The drawings show five pairs of rolls, the 
first pair B being plain, and serving to straighten the 

; the second, third, and fourt! irs C, D, and E, 
being fluted, while the last pair F is formed with 
channels, which alternately project and retreat, so as 


to separate the bar into isolated strands. A are two 
re-heating ovens to keep the metal at the desired 


temperature, and G and N 

forms of winders. 

2714. Forcinc anp Discuarcinc Water, Arr, &c., 
A, Anderson.—Dated 2nd July, 1880. 6d. 

The apparatus is portable, and discharges the water 
by means of compressed air supplied to the vessel con- 
taining the water by the air pump D, which dis- 
charges the compressed air above the level of the 
water, and to prevent it rushing back a glass ball is 


2714) 


t two 


placed over the top end of the tube I. So as to pre- 

vent the lid being blown off when necessary to unscrew 

it in order to supply the vessel with water, it is 

screwed on, and channels formed in the thread so as 

to allow the escape of the air. 

2856. Brusuinc Bitts, Hooks, or SLAsHERs, &c., 
C. Whitehouse.—Dated 10th July, 1880. 4d. 

The straps of iron used to connect the handle to the 
tool are rep! by a socket united to the wol by 
welding, such socket being formed by cutting a blank 
from iron and closing it up with its edges in close 
proximity to each other. 

2866. Marcu-Boxes, &c., C. Kesseler.—Dated 12th July» 
1880.—(d communication from C. Brammer.) 6d. 

The boxes are so formed that the matches placed 
therein do not touch each other; as each match is 
withdrawn it is ignited. The boxes are formed of a 
number of strips of paper, corrugated lengthwise 
and joined together so as to form a number of cells, 
the insides of which near the outer ends are lined with 
a rough material, or an igniting composition. 

2028. Bacs on Wrappers or Paper, &c., J. 
Nicholls.—Dated July, 1880. 1s. 

This relates cipally to machines for making 
cases of wood slips or veneers, covered with paper on 
one side. These slips, cut to the desired size, are 
placed on table A, and pass successively through a 
series of squeezing rollers, the a of which 
coats one side with glue or paste. A strip of paper is 
led from roll D, and passing over the printing cylinder 


and type-roller E and F to receive the printed matter, 
to the ing rollers and becomes secured 


to the veneers, The tenth pair of squeezing rollers 
are fitted with knives which divide the strips longi- 
tudinally. After leaving the squeezing rollers the 
strips are acted upon by the shaper, consisting of a 
core, to shape the case internally, and a mould with 
movable sides to shape the case externally, glue being 
supplied to the end, so as when lapped over by wings 
they will adhere and form the case. To one glue 
is supplied externally, and sand supplied to it so as to 
form a striking surface if required. 
2952. Avromatic Lumtnovus Buoys, N. F. D. Barbier, 
—Dated lith July, 1880. _ 6d. 
This relates to lighting the buoy by means of gas 


generated in the buoy itself from air which is driven 
automatically through a suitable hydrocarbon liquid. 


Through the buoy passes a pipe, the lower end of 
which is open so tnd the leve! Mf water therein will 
be the sea level. Above this level is a diaphragm D to 
which the pipes E and F are secured, the Sener com- 

ting with the atmosphere, whilst on the latter 
is mounted a whistle $. When the buoy is raised, air 
enters by E, and when it sinks it is forced out —- 

F and sounds the whistle. So as to produce light, 

interior of the buoy is divided by a diaphragm M, 

below which the hydrocarbon is placed. From the 

diaphragm D a pipe I passes down into the hydro- 
so air is down into it, 
ing saturated, escapes to the upper e buo 

whence it pi ds to a suitabl Gas in the io 

tern V. 

2959. Makina Infusions orn EXTRACTS 
Supsrances, R. U. Btzenberyer.—Dated July 
1880. 6d. 

This relates to apparatus for making tea and coffee 
in large quantities, and consists of a boiler A for heat- 
ing water, and itself heated by a steam coil. When 
hot, the water can be made to pass to either of two 
vessels B and C, one for preparing coffee, and the 


other tea. The exhaust steam from A passes to a 
milk heater D, the milk in which it raises to an 
desired heat. The water enters B and C throug 
tubes, to the endof which are suspended, centrally 
within the vessels, boxes to contain the tea or coffee, 
through which the water passes, 80 as to produce 
infusions, then passing out through the perforated 
sides of such boxes it enters the vessels. 
Sewinec Macuines, &c., J. H. Johnson.—Dated 
2ist July, 1880.4 communication from C. H 
Willcox.) 8d. 


wire to the brim of a hat or other article. The inven- 
tion comprises improvements in the feed mechanism, 
in the spool holder, in the means for attaching a work 
guide to the presser foot and adjusting it thereon, in 
the plait guides and means for adjustment, in the 
mechanism for stitching a covered wire to a hat brim, 
and in the particular construction of the wire guide, 
needle guide, and needle forming part of the said last- 
named mechanism. The drawing is a perspective 
view, with the upper part of the machine cut away 


and plait guides removed. A is the cloth or throa 

plate; B is the presser foot bar suppurted in the head 
of the machine at the outer end of the gooseneck, and 
C the needle bar connected by a link with the needle 
lever; D is the feed mechanism composed of a feed 
bar D! with an arm projecting from the side thereof, 
and carrying at the outer end of the feed surface a 
feeder rocker D? hinged to the machine frame, and to 
the feed bar an excentric on the main shaft and a 
connecting rod Dt with its head encircling the excen- 
tric and jointed to an arm of the rocker bya pin adjust- 
able in a slot in the same arm. 

2999. Brooms, Brusues, &c., R. D. Gullagher.— 

Dated 21st July, 1830.—( Void.) 2d. 
The chief feature in these brooms is the peculiar 
manner in which the whisk is secured to the head. 
Macuines, W. R. Lake.—Dated 21st 
July, 1880.—(A communication from J. F. Gom- 
meret.) Sd. 

The machine is intended to make stockings, partly 
plain, partly ribbed, the change from one style to the 
other ates. effected automatically. The machine is 
rectilinear, and has two channelled-curved needle beds 
each capable of being moved lengthwise by screw 
mechanism for the distance of one or more needles, so 
as to produce the narrowing of the web, for which 
purpose the adjust: t is bined with the action 
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! 


& shifters which take the loops from the 
needles that are not to be further ch - In the 
interior of each needle-bed are placed guides, between 
which slide nearly horizontal plates, to which straight 
needles are attached and cross the curved needles, the 
straight needles being automatically brought intu 
action when required to form a ribbed fabric. 

3010. Manuracture or KnirrepFasrics, J. Cress- 

well.—Dated 22nd July, 1880. 8d. 

The sinkers are formed of a curved or segmenta 
figure to travel in segmental or curved courses, and 
they are ted by pref rigidly to lever arms 
or jacks, and these arms or jacks turn upon centres of 
motion corresponding with the radius of the are in 
which the sinkers move. A —— portions of the 
main i D represents the sinkers, each being 
affixed to or forming re of the jack; E are combs 
for these sinkers and their jacks to sink in. The 
front edges of these combs are also let into saw cuts 
formed to receive them in the back of the presser- 
bar F, by which they are held steadily at those parts 
whilst the sinkers D are also guided in their motion 
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by saw-cuts formed in the upper projecting part F! of 
the presser-bar F as well as by saw-cuts formed in a 
projection from the under side of the slea bar F2; Gis 
the faller bar, which is fixed with capability of adjust- 


ment to regulate the extent of forward motion of 
the sinkers; H are thread carrier bars; P is the 


catch-bar. 
$3016. Basins ror Lavarorigs, &c., C. F. Clark.—Dated 
22nd July, 1880. 6d. 

The sides of the basin A are curved inwards as they 
rise towards the upper edge and then curved outwards 
in a smaller curve, and the back part is formed with a 
lip B, the top of which forms the overflow. The top 


edge of the basin projects somewhat into the hole in 

the top of the lavatory. The journals of the basin are 

carried in the top of the container F. The shape of 
the basin prevents the water splashing over. 

3026. Dryinc anD Pressinc BoaRDS AND VENEERS, 
A. M. Clark.—Dated 22nd July, 1880.—(A com- 
munication from G. W. Read.) 6d. 

A number of hollow steam-heated pressing plates or 
platens are employed supe: between the ram or 
rams and crosshead of a hydraulic press, and supported 
when not in operation by the columns of the press at 
any required distances apart to permit of the work 
being introduced between them, and which are 


= 
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capable of being raised from their supports and closed 
upon the work by pressure between the rams and the 
A is the base-plate ; B the follower ; C the 
columns; D the rams ; and E the head of the press. 
B' are pressing plates or platens. Steam is supplied 
to a distributing chamber F F!. 

3037. Steam Borers, W. Keable.—Dated 23rd July, 

1880. 6d. 


The object of this invention is to obtain increased 
heating surface and greater steam space, and effect a 
corresponding economy in fuel. A is the fire-box and 
Ban Soverted dome-shaped crown forming a hanging 
water space within the fire-box, its sides being 


cylindrical and less in diameter than the fire-box, so as 


to leave an annular space all round it. A cross flue D 
traverses the hanging water space near the upper part 
and is open to the annular space at either end, and 
communicates with the uptake E at the centre. F is 
a scum and blow-off pipe, and G is a tubular stay, by 
which air is admitted to assist combustion om | also 
afford means of cleaning out the flue. 


3060. Rartways anp Tramways, C. de Féral.—Dated 
24th July, 1880.—(Partly a communication from A. 
Dufrane). 4d. 

The permanent way of railways is formed with rails 
and longitudinal sleepers such as are represented in 


section in the drawing. The rail and the sleeper are 
attached the one to the other by transverse horizontal 
pins which are fastened by keys or wedges. 


3076. Spixninc, &e., E. and L. J. Crossley and W. 
ee 26th July, 1880. 6d. 

This relates to apparatus for stopping the progress 
of the roving towards the delivery Sellers on the 
breakage or slackening of the spun thread. A back 
roller A is given to each set of roving threads, and to 
prevent the roving slipping it is made to rest on two 
rollers B and C,a certain distance apart, so as to 
produce a kind of wedge action which prevents the 
roving being drawn through when the stop motion is 
in action on the breakage or slackening of a thread. 
The inside face of roller A is made witha ring of 
teeth. A rail E extending the length of the frame is 
attached to a bracket supporting a weighted lever L, 
one arm of which is bent to clear the bottom roller G, 
and is fitted with a wire P over which the thread to 
the flyer Q passes, the drag of the thread keeping the 


end down. If a thread break or becomes slack, the 
other end of lever L falls, and sliding down the 


angular drop lever, forces its top end in gear 

with the toothed ring, and so stop the delivery of the 

roving. 

3067. Doc Carts, &c., J. and C. G. McDowell.—Dated 
26th July, 1880. 6d. 

This consists in making certain parts of vehicles 
movable, so as to give greater convenience and 
comfort to the 5 =e and to the horse, by shifting 
the weight so as to bring it more forward in going up 


hill than in going down _For this purpose the body of 
the vehicle &; ae to slide on a frame S attached to 
the carriage being actuated by a lever, the lower 
end of which is connected by rods to a toothed 
quadrant gearing with a rack on the underside of the 
body of the vehicle. 


3077. PerroraTinc CHEQUES, S. Williams and A. P. 
Filleul.—Dated 26th July, 1880. 6d. 

Two flat circular plates are secured together with a 

for the of the cheque between them. 

oles are pierced ugh the plates, and into them 

project dies which can be brought round under the 
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lever R, so as to be forced down and perforate the 
cheque, which is held between the rollers N. The 
lever is formed with a projection which engages with 
a ratchet on one of the roller shafts, soas to advance 
the cheque the required distance to receive the next 
perforation. 
3078. Rock Dritiinc Macuinery, F. J. Adams.— 

Dated 26th July, 1880. 6d. 

is relates to the general construction so as to 
reduce the weight and cost and increase the durability 
of the machine. The cylinder A is cast with a recess 
on one side, in which the cap C is fixed. In the recess 
three ports are formed, one leading to the top side of 
the piston, another to the bottom side, and the third 
serving for the exhaust. The recess is bored true and 
receives a bush formed with corresponding ports, and 
the valve J is fitted in the bush, Cae ormed with 
suitable ports connected by a passage to balance the 
pressure. Transverse ports are also formed in the 
valve to convey steam or compressed air to either side 


of it. O are tappets at either end of the valve, 
working within recesses in the cylinder at the ends of 
the ports communicating with both sides of the 
piston. The ends of the piston are bevelled to operate 
the valve J through the tappets O. A nut is fitted to 
the back end of the piston, and into it works the rod 
F cut with a spiral thread and working in the piston, 
which is bored out to receive it. This rod 


3079. PLOUGHING, AGRICULTURAL, AND TRACTION 
Enoines, 2. Burton.—Dated 26th July, 1880. 6d. 
db 1 


round the 
the o' valve chest. 


outer cylinder and entering 
pressure piston is annular and has two rods, 


The low 


iston-rod, are con- 


which, with the high-pressure 
e valve rod for the 


nected to the same crossh 
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low-pressure cylinder is worked from the ordinary 

excentrics by a rocking shaft. 

3001. Bars ror SecuRING anp CARRYING GLASS IN 
Winvow Sasues, &c., J. D. Mackenzie.—Dated 27th 
July, 1880. 6d. 

A strip of lead, copper, or other soft metal B is 
attached to the bars of window sashes and passes up 
on each side of the central web A, and when the glass 
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is in position the ends of the strip are bent back so as 

to secure the glass. The side feathers of the bar are 

formed with a hollow curved ve on the upper 

surface under the edge of the glass, so as to form a 

gutter. 

3004. Rotary AppaRaTus FOR DRAWING AND Forcina 
Liquips, C., B. H., and J. W. Deans.—Dated 27th 
July, 1880. 6d. 

The cylinder A is fitted with two pistons J fitted on 
central shafts, to which an intermittent and alternate 
revolving motion is impa) , each piston making but 
one revolution at a time, one remaining stationary 


while the other acts to compress or force the liquid, 
and being held by suitable means which just before 
the completion of the stroke of the other piston is 
released, so as to allow the working piston to take its 
place, when it in its turn is held stationary while the 
other works. 

3104. Brake ror Tutte Looms, &c., P. 0 Halloran. 
—Dated 28th July, 1880.—(A communication from A. 
Masson.) 6d. 

This consists of a brake to effect the instantaneous 
stoppage of the loom when the loom suddenly chokes, 
poe | it consists of a balance bar H acting in conjunc- 
tion with a draw bar D and lever C. When the loom 


chokes a stud catch on the end of H drops into a 

hollow in the’periphery of an excentric G fixed on the 

frame. The continuous motion of the loom causes the 

lever C to travel upon a cone and slip the driving belt 

off the fast pulley. 

3119. Warrinc or Beamina Yary, J. Walmsley and 
S. Lang.—Dated 29th July, 1880. 6d. 

This consists in delivering the yarn to the beam 
directly from spools spun on ring or other spindles, 
so as to dispense with the process of winding prepa- 
ratory to ing. The yarn of one full spool is 
joined to the yarn of another full spool in such 
manner that the yarn of any number of spools may be* 
connected or in one continuous length. This is 
effected by joining or connecting the end of the 
at the top or finish of one spool, to the end of the 
bottom or commencement of a second spool, and so 
on. In forming the spools the end of the yarn at the 
bottom or commencement of the spool is allowed to 
hang below of a convenient length to permit of its 
being pieced up. The spools are mounted in a ci 
upon suitable stands or brackets attached to and 
adjustable upon upright rods. 

3137. Wricuinc anp Measurinc Macuines, W. H. 
Baxter.—Dated 30th July, 1880. 8d. 
The beam B consists of two side pieces joined by a 


central piece, to which a counterpoise is 


The cylinder D, when full, contains some well-known 


unit of bulk, and about one-sixth of its circumference 
is cut away for the entrance and disch of the 
material to be weighed or measured. Its ome rotates 
in a cradle E s' ng on knife edges from the beam. 
A wheel F is keyed on this axis, and is formed with a 
flange, on which presses a stop on the frame. A 
tumbler is centred on the beam and determines the 
final cut off by its position being gradually altered 
until the centre of vity is overcome, when 
operates certain mechanism to effect the cut off. 
$141. Tarean Cases aND UNDER TENSIONS FoR 
Sewine Macuines, Pitt.—Dated 30th July, 1880, 
—{(A communication from L. B. Miller and P. 
Diehl.) 6d. 
The thread case consists of under and weer rtions 
A and B hinged together, and each hollowed in the 
centre to form a box for the thread. The edges are 


YY, 


wide enough to give a sufficient tension to the thread. 
One part of A is fitted with a spring, while the 
other part B is provided with a screw C with an 
enlarged end to bear against the spring. 
$142. PLoveus, &c., P. Kotzé.—Dated 30th July, 1880. 
—{Not proceeded with.) 4d. 
The plough rests when not at work, and also when 
loughing, on two wheels, the land wheel and the 
urrow wheel, both arranged so that the plough is 
nearly in equilibrium upon them. By means of 
mechanism worked by a lever the axle of the furrow 
wheel may be set higher or lower, independently of 
the position of the land wheel, as may he * on 
starting the first furrow and afterwards. y means 
of a second lever the land wheel is adjusted, the two 
levers being connec so as to adjust the furrow 
wheel at the same time. 
3148. Praxorortes, H. W. Pohlmann.—Dated 30th 
July, 1880. 6d. 

This relates, First, to the wrest ar med and consists 
in forming a double metal bearing bridge A, in combi- 
nation with the pressure bar B, by means of which the 
tension of the strings is made more equal, and the 
strings keep longer in tune, and at the same time the 

uull-over strain on the wrest plank is lessened; 
ndly, in dispensing with the wood under frame of 
horizontal pianos with metal frames and forming the 


two frames in one comings Thirdly, to the double 
metal frame used in upright pianos, and consists in 
extending the framework upwards at each side, into 
which the wrest plank is inserted, resting upon a solid 
metal surface; Fourthly, to nawnere | metal piano 
frames and connecting bars corry; or hollow, as 
shown at H; lastly, to a double vibrating reflector or 
sounding-board, consisting of the upper sound-board, 
and a vibrating reflector underneath. 


3145. Dixver Puates, Disues, &c., W. T. W. Slater. 
—Dated 30th July, 1880. 4d. 

So as to prevent plates and dishes slipping about 
on the table in ships at sea, the rim on which the 
plate stands is made broader than usual, and its 
surface is roughened, like a file. A gy ridge 
is formed round the inside of the plate, to vent 
condiments slipping down into the plate itself. 


3162. Propuctrion or Incots orn Tubes oF 
Cast Street, Kk. Baker.—Dated 31st July, 1880.—(A 
communication from C. B. Morse.) 6d. 

The object of the invention is to produce seamless 
hollow ingots or tubes of cast steel of any grade or 
quality. mould and core employed to cast these 
articles are shown inthe drawing, and consist of arunner 
plate A with channel —— extending inwards, and 
connecting with a central hole in the base H of the 
mould, so as to admit a free escape of gas and air, The 


SSS 


base has a rim round it to receive the mould E; it has 
in its centre a recess to receive the centre and hold 
in place the lower end of the core L, The core plate 
has rods attached at opposite points, and their ends 
connected together, the core being formed round them. 
To overcome the difficulties in swaging or hammering, 
the anvil employed has its horizontal face and the two 
convex faces inclined at an angle of about 60 deg. 
3163. Prope.iinc, STEERING, AND MANa@UVRING 
Sreamsuips, &c., C. F. Osborne.—Dated 31st July, 


The main Met of this invention is to provide a 
powerful and efficient substitute for paddle-wheels or 
screws, and accoi to one arrang' it it ist 
idles, floats, or blades, 


ofa pair of nearly flat vanes, 
uated towards the advanced edges, and 
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and is fitted with a ratchet T, with which gear two alt wi | SES 8\272meaeve 
pawls. The end of the valve rod is fitted with a lever | | id = | H |_| | — 
V having a pawl, which gears with a ratchet on the 1} 58 "| ASW 
feed nut W, so as to turn it on the feed screw. 
| | E | 
| the ordinary cylinder, by two cylinders A and B, the j NG \! | 
| former being the high-pressure, and being placed hi Fal \o 4 | 
| concentrically within the latter, the steam working | 
| first in the smaller cylinder A and then expanding Vii OARS il 
| into the larger cylinder B. The latter has two valve 1]! — i 
| chests, one on each side, one containing the usual ik > in| | 
| passages leading to the ends of the cylinder, and the | ° H 
| outlet passage to lead the steam away. The steam 
passages in the other chest communicate with ~ 
channels formed in the end covers, and the exhaust 
| communicates with a channel | 
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fitted vertically or on edge, longitudinally at each side 
of the vessel at about the midship section, and at some 
depth below the water, so as to lie, when out of action, 
close to the ship's side. These floats or blades are 
actuated through suitable connections with motive 
yower engines, so as to cause them to reciprocate 
Vitermittently at right angles to the direction of the 
ship's motion. 
3166. Rapiatinc Macnine, W. Boyd.— 
Dated 2nd August, 1880. 6d. 

relates a machine for drilling holes in 
cylindrical vessels from the inte:ior. A is the frame 
carrying in grooves B the sliding clamps C, which are 
set out or expanded to suit the diameter of the work 
by screws fixed in brackets D on back of frame, and 
working in screwed bosses on the clamps C; E is a 


circular ve in frame A, to which the drilling 
machine frame F is bolted by dog | screws G, andin 
which it rotates, The drill spindle H, having a drill J 
fixed in it, is driven by a pair of mitre wheels K and 
K!, and has a feed motion on its upper end worked by 
the hand wheel L. 
3167. anp ror Tramcars, &c., J. 
Ormerod,— Dated 2nd August, 1880. 6d, 

This consists in dispensing with the fixed flanges on 
the wheels for tramcars, and in substituting movable 
flanges made in one piece, or formed in segments 


(3167 ] 


attached to levers connected to a sliding collar on the 

rotary axle, so that by actuating a foot or hand lever 

or other mechanism, the flanges can be drawn in to 

allow the car to leave the rails. 

3168. Drawisc Corves KNOWN Lissasov's 
Curves, A. R. Molison.—Dated 2nd August, 1880. 
6d. 


The lid of a box has attached to it the different 
parts of the apparatus, and when required to be used 
the lid is reversed, and then with the box forms a 
stand. Two pendulums are arranged to vibrate at 
right angles to each other, and one of them governs 
a penholder and pen, while a table for the 5 to be 
lata on, on which the curve is to be drawn, is guided 
or governed by the other pendulum. 


3178. Brewixe, P. L. Manbre.—Dated 3rd August, 
1880.—(Void.) 2d. 

The farinaceous and amylaceous parts contained in 
maize, rice, barley, big oats, wheat, darn, millet, 
slags, mandioca, potato, arrowroot, and like substances 
are subjected to the processes of saccharification and 
purification, and with purified malt worts. 


3186. Tre anp Core MetaL, 7. Hyatt.—Dated 4th 
August, 1880, 6d. 
This consists in first roughening or crimping the 
metal sheets by any well-known means, this roughened 
or crimped sheet metal is then shaped by suitable 
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rollers or otherwise into folds or corrugations, the 
sides of which may then be either perpendicular or 
slope inwards, in the latter case forming wedge- 
shaped retaining ch for producing a bite upon 
the material or concrete to bind and cause the two to 
act together. 


3190. CarsurertING Ark FOR LIGHTING AND 
Heatine, G. Westinghouse, jun.— Dated 4th August, 
1880. 6d. 

The chief object of this invention is to provide facili- 
ties for charging the carburretting vessels, for con- 
necting them to the pipes, and disconnecting them 
therefrom, and for making an exchange of vessels 
without interfering with the supply of the combustible 
to such lamps or heaters as it may be led to. A is the 
vessel with a central tube, through which passes a 
bolt B for holding the vessel down on its base, it being 
screwed firmly down thereon by turning the hand nut 


Z 


C. Within the vessel A are two tubular passages D 


and E, both nat the bottom to the exterior, and 
both open at the top to the interior of the vessel. The 
one tube D, which is the inlet tube, is enclosed within 


a tubular casing F, closed at the top, but open at the 


bottom at a little distance above the bottom of A. 
The other tube E, which is the outlet, is covered at the 
top by a cap G, containing porous material, beneath 
which, are orifices opening into the upper part of E. 
L and M are nozzles, one being connected with the air 
supply pipe, and the other to the pipe leading to the 
burners. 
3191. ProsectiLes FoR OrpNANcE, W. Palliser.— 
Dated 4th August, 1880. 6d. 
This consists in the construction of projectiles for 


ordnance having an elongated conoidal ribbed head, a 
bearing ring at the springing of the ribs, and a bearing 
ring at the base of the projectile, 

3207. Ventivatinc Rartway Carriaces, &c., C. 7. 
5th August, 1880.—(Not proceeded 
with. 

Open-ended tubes are applied to the cai es, and 
= to the outside, where they may be turned so as to 
ace either in the direction of motion of the carriage, 
or in the opposite direction, according as it is required 
to produce an inward or outward current. 

3214. GerminatTinG APPARATUS FoR E. de 
Pass.--Dated 5th August, 1880.—A communication 
Srom La Société Quiri et Cie.) 6d. 

This consists of a shaft of square sectional area and 
of suitable height, the upper ered which is closed by 
amovable lid covering the feed-hole and the lower 
part by a solid bottom provided with an opening for 
allowing the exit of the green malt. The shaft is 
divided into compartments by perforated sheet iron 

rtitions, At the left-hand side the apparatus is 

tted throughout its height with a series of tubes or 
conduits, one of which is fixed directly under 


4) 


every alternate perforated sheet iron partition. All 
these tubes open into a flue or channel by which the 
air enters or is admitted. At the right-hand side and 
throughout its entire height the apparatus is fitted 
with another set of conducting tubes, each of which 
is fixed to one of those partitions, which are not pro- 
vided with one of the first set of conducting then. 
All the tubes of the second set open into an outlet or 
suction flue or channel. 


8236. Carrripces, &c., B. T. Moore.—Dated 7th 
August, 1880. 6d. 

This consists in manufacturing cartridges with 
which devices, which act as tamping, are combined, 
and also in making tampings separately for use with 
ordinary cartridges or other explosives. A tube of 
paper or other convenient material is partly filled 
with gunpowder or other explosive. Over the explo- 
sive is placed a block or plug of hard wood or other 


material in the form of a cone. A wad or gas-check 

may be placed between the powder or explosive and 

the plug to keep the powder more securely in its 
ose. and to check the escape of gas. In front of the 

lock or plug is placed in the tube a hollow cylinder or 
prism made of any hard substance, the interior of 
which is tapered similar to the plug. It is fixed 
into the tube of the cartridge; the open end of the 
tube is then securely covered. A fuse passes through 
this cover and the cylinder, and through or by the side 
of the plug and wad into the powder beyond. 

3239. Trousers, H. H. Lake.—Dated 7th August, 1880. 
—{A communication from H. L. Riondet.)—{Not pro- 
ceeded with.) 2d. 

So as to wear trousers without braces, a belt is passed 
through a guide attached inside the trousers, so that it 
may slide therein and be fastened in front by a 
buckle. 
$3241. Musicat Boxes, BF. H. Hoffnann.—Dated 7th 

August, 1880.—(Not proceeded with.) 2d. 

The coiled spring is contained in a barrel as usual, 
the axis of which has at its end a pin which, when the 
barrel and spring are passed on to the end of the 
roller axis, engages in a slot in the inner end of the 
spring, and the axis of the roller and the inner end 
of the spring are thus connected together. On the 
barrel ts a worm wheel with which a worm gears, 
the axis of the latter being fitted with a handle by 
which the spring is wound up. 


$244. IncrEasine THE TRACTIVE POWER OF VEHICLES, 
A. C. Henderson.—Dated 9th August, 1880.—(A com- 
munication from P, Marquineen.)—(Not proceeded 
with.) 4d. 

This ists in an arrang t of and 
hooks, so connected together as to provide a large 
number of points upon which the drawing power is 
exerted. 
$246. Locks, H. J. Haddan.—Dated 9th August, 1880. 

—(A communication from J. W. Post.)—(Not pro- 
ceeded with.) 5 

The lock consists of a transverse cylinder passing 
across the front plate, and provided with a keyhole 
anda bolt and tumbler carrying cylinder inserted from 
the edge of the door and passing ugh a recess in 
the transverse cylinder, 


Fisu-pLates, J. H. Johnson.—Dated 9th 
August, 1880.—(A communication from W. Butcher.) 
—(Not proceeded with.) © 2d. 

The fish-plates for connecting the ends of rails are 
made elastic by forming them of gradually diminish- 
ing thickness from the centre towards the edges, and 
are also provided with webs of uniform depth and 
thickness throughout their length, and form the bear- 
— points of contact between the fish-plate and the 


3251. Broncuitis KetrLe anp Foop- 
WARMER, W. H. Lloyd.—Dated 9th August, 1880. 
6d. 

The kettle body is formed with a slightly hollowed 
or concave bottom as shown, and curved sides 
so as to allow of the frame thoroughly to lick the 
bottom and sides of the kettle. To use the apparatus 


as a food warmer the kettle is removed, and over the 
lamp is placed a water pan, inside of which is placed 
an earthenware basin to contain the food. 
3256. Sream Borers, J. A. and J. Hopkinson.—Dated 
9th August, 1880. 4d. 
This consists in making the ends or plates puckered 
or corrugated in such a manner that the said plates 


will, without any extraneous or auxiliary support 
have the required stre: and rigidity to resist any 
strain or pressure which may exist in the boiler. The 
drawings show one arrangement of the corrugations. 


3262. Drink, A. S. Or7.—Dated 10th August, 
1880. 2d. 
This consists in the application of salicylic acid to 
the production of a new aérated drink. 


$3263. Seams or Boots, SHors, Trunks, &c., W. P. 
Thompson.—Dated 10th August, 1880.—(A commu- 
nication from J. oe 6d. 

In order to produce a durable watertight joint, 
between the surfaces to be joined is p a layer of 
rubber cement, and then they are joined by a row of 
stitching and a continuous line of rivets. 


3264. AppticaTion oF GRAVEL, &c., TO THE REFINING 
or Sucar, H. Springinann.—Dated 10th August, 
1880.—(A communication from G. F. Meyer.) 4d. 

The solution of raw sugar is filtered by means of 
sand or gravel, quartz, mineral coal, and minerals 
having alkaline earths as their base, those in lum 
being first reduced to a granular state. Tocleanse the 
materials after being in use a certain time they are 
washed with diluted muriatic acid and water. 


3268. Puriryinc Freep Water or Steam Borers, IV. 
Hanson.—Dated 10th August, 1880.—(Not procecded 
with.) 2d. 

The feed water passes into a cylindrical vessel con- 
taining a steam coil by which the water is heated to 
$20 deg., causing the organic matters to dissolve and 
be precipitated into a discharge pipe. 


83269. Coa.-curtinc Macuine, L. Short.—Dated 10th 
August, 1880.—(Not proceeded with.) 2d. 

For the purpose of under-cutting coal a bed carries 
an adjustable grooved roller, in any groove of which 
a heavy ram is supported, and has at one end a socket 
to receive the cutting tool, and at the other a handle 
to hold it by. For side cutting the coal vertically a 
pillar contains a second tube having at its upper end 
a screw with a point to fix into the roof, the lower end 
fixing into holes in the bed plate. The pillar carries 
a frame fixed at any desired height by a clip and hand 
screw and carrying on a shaft aroller on which the ram 
rests. 

3271. DistxFectinc oR DEopoRISING TaBLeEts, 
&e., J. Hickisson.—Dated 10th August, 1880.—( Not 
proceeded with.) 2d. 

The tablets can be thrown into a liquid when desired 
to deodorise the atmosphere, and they consist in the 
combination of a deodorising or disinfecting substance, 
such as permanganate of potassa, chloride of lime, or 
carbolic acid, with a suitable base, such as chalk, gela- 
tine, or other substance easily dissolvable in water or 
capable of absorbing moisture, by which the disin- 
fecting gas can be evolved. 


32°76. Burtrons, &c., F. Waldeck.—Dated 11th 
August, 1880.—(Not proceeded with.) 2d. 

The head has a shank projecting from the back, and 
having a groove near its end. The back is formed of 
a hollow disc with a radial slot to receive the end of 
the shank, and secure it by a spring fastener. 
$3280. Sarery Bar For Sappies, L. Anderson.— 

Dated 11th August, 1880.—(Not proceeded with.) 2d. 

So as to prevent people falling from a horse being 
dragged along, directly the riders leg gives the 
slightest oblique traction an escapement turns on its 
pivots and rests on astop-piece. If the rider is not 
then free, the escapement slides on its pivots in a 
groove in a plate fixed to the saddle bar, and when it 
leaves this groove it is free. The stirrup leathers are 
hung in the escapement toa latch, so that when the 
rider is thrown sideway or forward, the latch lifts, and 
permits the escape of the stirrup leathers. 

8282. Comprxep CALL-BELL AND Lamp, W. Hilton. 
—Dated 11th August, 1880.—(Not proceeded with.) 
2d. 

From the centre of a stand rises a vase, forming the 
lamp reservoir, which is surmounted by the burner. 
On either side of the vase are hollow pillars, containing 
spirit, into which dips a pipe-lighter. Beneath the 
stand is fixed a call-bell, sounded by a button depressed 
by the finger. 


8283. Vacuum Vatves ror Sream CyLty- 
pers, &c., W. Collier.—Dated 11th August, 1880. 
bd. 


6d. 
The drawing is a sectional elevation of the valve, 
which is shown open. A is the valve; B the cap or 
cover; C slots or openings in the cap for the escape of 


steam, water, or air, or for the entry of air inwards. 
The valve is kept open by means of the double-threaded 


screw D passing through the flange. 


3292. Treatment or Meratiic Surraces, J. H. 
Johnson.—Dated 12th August, 1880.—(4A communi- 
cation from W. Ward.) 6d. 

So as to protect the surfaces of metallic articles frons 
oxidation, alkaline silicates or metallic silicates, or 
mixtures of the same are applied to them, and so as to 
impart lustre to the surfaces thus treated they are. 
platinised by the direct application of platinum, 
which is reduced by essential or other oils, purified 
free from its acids by ammonia, and held in solution. 
in rectified ether, ucohol, or spirits. To obtain 
iridescence as well as lustre, sulphurous or metallic 
vapours or acid vapours are used in addition to- 
pa. To obtain a gilded effect gold is employed 
n conjunction with platinum, 

3296. Larne Cuucks, R. R. Gritbs.—Dated 18th 
August, 1880.—(Not proceeded with.) 2d. 

The chuck consists of a head with three radial 
equidistant guideways in which slide the cheeks to 
centre and hold the piece to be inserted. The head 
carries a ring capable of turning thereon, but 
ser wee from endwise motion by flanges or clamps. 

e cheeks are connected by separate links with the 
ring, so that when the latter is turned the cheeks. 
move simultaneously in the same direction. 

83298. Grazina, C. W. Knight.—Dated 18th August, 
1880.—( Not proceeded with.) 2d. 

The frame is made with vertical division bars, but 
no horizontal ones, and on the top and down the 
centre of each bar is a groove to carry off moisture. At 
regular intervals in the bars holes are bored to receive 
the shanks of a clasp by which the glass is held in 
position. 

3299. Spixnine Fisres, J. Booth.—Dated 18th August, 
1880.—(Not proceeded with.) 2d. 

The apparatus is intended to afford increased 
facilities for putting in twist, to dispense with certain 
used to prevent “doubles,” and to reduce the 
oss by waste to a minimum. In “cap frame” the: 
top board and guide are abolished, the fibre i 
directly from the front rollers to the cap and bobbin.. 
By removing the top board prolonged guard plates: 
can used, and “doubles” thereby prevented. 
Below the cap and between each pair of guard plates 
an additio: late is placed in a horizontal position, 
so as to box off each cap and “end” or thread being 
spun, so that when an ‘‘end” is down or broken, it 
rests upon the plate, and prevents fouling : 
adjoining spindles. 

3308. SHapes ror Lamps, H. W. Sambidge.—Dated 
13th August, 1880.—(Not proceeded with.) 2d. 

The shade is formed with four, five, six, eight or 
more flat sides, instead of the ordinary form of globe, 
whereby the different sides may be made of different 
coloured substances or of different design. The 
gallery is correspondingly shaped to receive their 
lower ends, and their top ends are secu by sm 
clips attached to a frame rising up from the ery. 


3419. Arracninc Butroys To ARTICLES OF DrEss, 
&c., W. H. Sproston.— Dated 23rd August, 1880. 6d. 
The blank or strip from which the fastener is made 
is cut from sheet metal. The blank consists of two 
arms A and B, situated on opposite sides of the middle 
disc-like part C. At the outer ends of the arms A B, 
nearly semicircular flat hooks D E are made, the 
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open side of the hook D being turned in a directiom 
opposite to that of the open side of the hook E. By 
means of dies and pressure the arms A B are folded or 
bent inwards at right angles to the middle disc-like 
part C, and made partly to cross the said disc part, 
the hooks D E being brought parallel to one another. 
3'702. CoLouRED PHoroGRAPHIC Prints, W. Morgan- 
Brown.—Dated 11th September, 1880.—(A communi- 
cation from T. Pixis.) 2d. 

_ This relates to —— and more particularly to 
improvements in the fabrication of coloured pictures. 
by means of photo-printing. The materials, viz., 
cloth, wood, leather, &c., are prepared with the colours 
in such way tMt a photo-print, transferred thereon, 
gives to the picture a high degree of perfection which 
can be increased by re-touching. Before the plate is. 
coloured a thin photo-print may give the peel of 
the picture to facilitate the painting. 


4445. Apparatus For ConstumInc SMOKE AND 
— Fue, J. B. Ball.— Dated 30th October, 1880. 

This relates to means for effecting in the furnaces or 
fire-boxes of boilers more perfect combustion of the 
fuel and gases than heretofore. A A are the plates of 
the outer fire-box ; B is the forward or tube plate of 
the inner fire-box ; C is a curved plate attached to the 


lower edge of the tube plate and curved back to the 
point D, where it is bent forward and is rivetted to the 
plate B at E. are openings through the plate B to 
allow free circulation of water. H is a vertical hollow 
midfeather extending across the inner fire-box, to the 
sides of which it is rivetted. 


4850. oN SWITCHES AND APPARATUS: 
FOR TELEPHONE Lins, S. Pitt.—Dated 
23rd November, 1880.—(A communication from C. D. 
Haskins.) 6d. 

The object of this invention is to enable signals to 
be exchanged between a central office and any station 
without operating the signal or call-bell of any other 
station on same circuit, and to prevent persons at 
other stations from interrupting or overhearing a 


message, and to enable the operator at the central 
office to set the different instruments at a common 
starting point. To prevent the bells of other stations 
in same circuit being operated, the inventor uses a 
shunting and locking instrument, and electrical bell 
and switch connec together and to the main line, 
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whilst to prevent overhearing he dispenses with the 
earth wire at sub-stations, and by means of shunting 
and locking apparatus at each station, cuts out every 
telephone that is not being used. To bring the in- 
struments toa common starting point he makes use 
of a unison stop; all as shown in the figure. 


4890. Packines, J. A. Osgood and E. P. 
Monroe.— Dated 24th November, 1880.—(Complete.) 
6d. 

The drawing shows the invention applied to a 
locomotive engine having a fixed stuffing-box. It 
consists in a packing and supporting device for valve 
stems and piston rods, having the packing at such a 
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distance from the nearest support or bearing traversed 
by the rod or stem that no portion of the latter 
exposed to wear or distortion from passing the 
support will enter or pass through the packing. * 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ojice Oficial Gazette. 


237,632. Macuines, Wa. E. 
Sawyer, New York, N.Y., assignor to Flectro- 
Dynamic Light Company, New York.—Filed Decem- 
ber 20th, 1878. 

A dynamo-electric generating machine 
construc of stationary magnets, in which the 
magnetic force is continuous, such magnets being 
surrounded with conducting coils, in combination 
with a rotating barrel of unwound armatures, as 
distinguished from the stationary magnets, and 
rotating barrel of armatures of electro-magnetic 
engines, in which the magnets are energised inter- 
mittently to produce motion. (2) The combination 
of the magnets AS F, connected and operating sub- 
stantially as described. (3) The two rings H H, con- 
nected by magnets and ope substantially as 

magnets A, ri 


described. (4) The tion of , Tings 
237632) 


H, and armature G, operating substantially as 
described. (5) The combination of a series of contigu- 
ous magnets A, with a series of intervening sections 
of iron, joining their poles over a rotating armature, 
substantially as described, for the purpose of inducing 
and accumulating their magnetic force, substantially 
as set forth. (6) A dynamo-electric generating 

machine consisting of united rings fitted with a 

succession of electro-magnets, and combined with a 

succession of armatures rotating about a centre 

common to themselves, and the series of magnets. (7) 

In a dynamo-electric machine, a succession of electro- 

magnets fitted and connected upon stationary rims 

or rings, and energised by a succession of unwound 
armatures rotating within the rims carrying the 
magnets. 

237,652. Curren Heap For Woop-workinc Ma- 
CHINES, Solomon A. Woods, Boston, Mass.—Filed 
May 21st, 1850. 

Claim.{1) In combination with the cutter-head 
A, provided with the socket 8, the cutter-stock B, pro- 
vided with the hub and cutter C, and serrated spur E, 
substantially as described. (2) In combination with 
the cutter head A, provided with a socket 8, the 
adjusting screw D, swivelled centrally in the socket 
and provided with the collar D, polygonal splined 
collar and binding screw, substantially as described. 
(3) In combination, the cutter-head A, provided with 
recess K, the cutter-stock B, provided with make- 
fit slides F, and the adjusting screw D, substantially 


as described. (4) In combination with a cutter-head 
provided with a recess whose floor is on a plane 
parallel with the axis of rotation of the head, a cutter- 
stock whose point of attachment to the head is at its 
forward part and whose rearmost point of support on 
the floor of the recess is as far from the place of 
attachment as is the edge of its attached cutter from 
such point, substantially as described. (5) In combi- 

nation, the cutter-head A, provided with the socket S 

and recess K, the adjusting screw D, cutter C, and 

stock 8, resting upon the floor of the recess extend- 
ing backward from the socket, and provided with the 
hub substantially as described. 

9561. Harrow, Timothy Rogers, Springfield, Ohio, 
assignor, by mesne ig ts, to Robert S. Dorsey 
and Michael BE. Bunger, Indianapolis, Ind.—Filed 
November 11th, 1880. Original No. 214,955, dated 
April Wth, 1879. 

Claim.—(Q1) The outer rails A of a harrow frame, 
com of continuous rods or bars, bent as shown, 
and having their ends secured by clamps A! A2, sub- 
stantially as set forth. (2) In a harrow frame, the 
combination of two rods A A, arranged vertically one 
above the other, and forming the outer rails of said 
frame, and clamps by which said rods are secured 
together and retained in position substantially as 
shown and specified. (3) The combination, in a 
harrow, with the duplex rods AA BB, of transverse 
connecting-bars composed of sections ules secured 


between fittings B! which inclose the duplex rods and 
bolts which pass through said sections of pipe and said 
fittings and between said duplex rods, all su — 
combi- 


as shown and specified. (4) In a harrow, the 


| nation, with the duplex rods composing the frame and 
| having enlarged ends, of clamps provided with open- 


956 


az 


ings of similar formation, which are thus adapted to 
receive and securely hold said ends, amd thus secure 
the frame together substantially as set forth. 


237,'716. Apparatus FoR OILING AND LUBRICATING 
THE BEARINGS AND CYLINDERS OF STEAM ENGINEs, 
John Absterdam, New York, 
Nathan and Dreyfus, same place.—Filed January 
3rd, 1881. 

Claim.—The oil chamber, the oil outlet pipe, and the 
pipe I, in combination with the concentric water and 


oil pipes EB and the glass tube G, substantially as 

and for the purposes hereinbefore set forth. 

237,722. Feep Device For DRILLING MACHINES, 
Henry Bickford, Cincinnati, Ohio.—Filed September 


15th, 1880. 
Claim.—In a a machine, the disc E, with 


rilling 4 
pivotted lever F, having a projection C!, constructed 


237.722 


to engage with cavities C in disc E, in combination 
with the customary feeding mechanism of a drilling 
machine, as and for the purpose specified. 


Park, N.J.—Filed June 30th, 1880. 
Claim.—(1) The combination, with the incandescing 


by at pheric pressure, and forming both 
a part of the circuit and the hermetical seal to the 
lamp, substantially as set forth. (2) The combination, 


with the incandescing conductor and the fluid columns, 
of reservoirs connected to the source of electricity, an 
into which the columns dip for the maintenance of the 
column and the ——_- of the circuit therethrough, 
substantially as set forth. (3) The combination, with 
an electric lamp, of the stand or support therefor, con- 
sisting of an insulating base and top connected by 
adjustable standards, tantially as set forth. 
237,'740. CuLtivator, Charles 0. Gardiner and 
William C. Downey, Springfield, Ohio, assignors to 
at Mast and Co., same place.—Filed June 28th, 


Claim.—{1) The cultivator coupling having the rigid 
arm, with its upper end provided with the series of 
holes disposed in different vertical and horizontal 
planes, as described and shown. (2) The combination 


of the frame, the beam coupling having the upright 
arm formed —_— thereon, the spi comp! nm 
spring, and the sliding and swinging rod, having one 


end seated loosely in the frame, and the other end 
pivotted to the upper end of the coupling arm by an 
adjustable pivot, which permits the rod to be moved 
forward and backward in relation to the arm. (3) The 
combination of the frame, the coupling having the 
rigid upright arm thereon, the rod and the spring, the 
spring being adjustable in tension, and the rod adjust- 
able forward and backward at its point of connection 
with the arm, substantially as described. (4) In com- 


bination with the axle, the draft frame, and the beam 


N.Y., assignor to | 


237,'732. Evectric Licut, Thomas A. Edison, Menlo | 


conductor of an electric lamp, of two fiuid columns | 


operating rod, the flanged plate F, constructed as 
descrit and shown, with the lip or flange, whereby 
it is adapted to serve the double purpose of uniting 
the frame and axle and of holding the rod and its 
spring. (5) The combination of the parts BC, the con- 
necting pivot, and the screw I, applied to hold the 
pivot, as shown. 


23'7,742. Batance Vatve, H. Greenwood, 
Columbus, Ohio,—Filed September 21st, 1880. 

Claim.—{1) A valve seat for balance valves in which 
rows of holes are made and connected with the steam 
chest in the manner described, so as to relieve at all 
times the pressure on the valve by taking steam direct 
from the steam chest, without allowing the steam at 
any time to blow through the seat into the exhaust, 
all substantially as described. (2) A valve seat for 
balance valves in which the bridges G are provided 
with holes connected with the steam chest, to relieve 


the pressure of the valve upon the bridges without 
rmitting the escape of steam through the bridges 
rom the steam chest to the exhaust, all in the manner 
specified. (3) The combination, in a balance valve 
seat, of rows of holes, constructed and arranged as 
described, with a steam chest and slide valve, all 
operating in the manner and forthe purpose specified. 
(4) The arrangement and location of holes relatively to 
the rows of holes B and B!, and the lips LL! of the 
slide valve C, in the manner described, for the purpose 
set forth. 
237,'753. Evectrric Time Recrster, James Kettell, 
Worcester, Muss,—Filed April 3rd, 1880. 
Claim.—(1) The strip of paper or ribbon carried by 
the drums, one being mounted upon a clock and 
rotated by its winding arbor, and the other con- 
structed with circumferential pockets and loaded, as 
described, the strip being arranged to be perforated or 
marked at a point in its progress between the drums 
and between the division lines of the strip correspond- 
ing to the times registe by a point carried by the 
armature of an electro-magnet, in the manner and for 
the pu: set forth. (2) The strip of paper or ribbon 
carried by the drums, one being mounted upon a clock 
and rotated by its winding arbor, and the other con- 
structed with circumferential pockets and loaded, as 
described, the strip being arranged to be perforated or 
marked at a point in its progress between the drums 
and between the division lines of the strip correspond- 
ing to the times registered by two or more points, 
each carried by a separate or independent electro- 
magnet having independent circuits, in the manner 
set forth. (3) The combination of an electro-magnet 


and its armature, carrying a puncturing device, with 
a time movement carrying a strip of paper provided 
with lines or marks graduated to correspond to the 
time movement of the clock, as divided into hours or 
fractions of an hour, or both, the time movement Q, 
having lever R, lever X, and circuit closer, substan- 
| tially as and for the purpose specified. (4) The combi- 
nation of the time movement Q, lever R, lever X, and 
| circuit closer, substantially as set forth. (5) The ten- 
| sion drum, provided with circumferential 
and loaded and operating in the manner an 
purpose set forth. (6) In a registering clock carryin 
a strip of paper or ribbon provided with divisiona! 
lines corresponding to the time movement of the 
clock, the combination of an electro-magnet and its 
armature, carrying a puncturing device and having its 
circuit broken at one or more points by a key or keys, 
which can be operated only at stated intervals of time 
to close the circuit, substantially as and for the 
purpose set forth. 
237,'769. Stop Vatve, James Old, Allegheny, Pa.— 
Filed October 20th, 1880. 

Claim.—{1) The combination of the levers I K, having 
an excentric looking device, and the valve stem, 
substantially as h described, and for the purpose 


set forth. (2) The combination of the levers I K, 
having an excentric locking device, clevis J, and valve 
stem, substantially as hereinbefore described, and for 
the purpose set forth. (3) The bination of the 


flange forming a section of a sphere recessed at its 
axis, substantially as herein described, and for the 
purpose set forth (5) A valve having a V-sha 
recess at or near its periphery, in combination with a 
hanger ocr | a suspending point corresponding in 
form to said V-shaped recess, substantially as herein 
described, and for the purpose set forth. 

237,'7'71. Drive Cuain, Halbert B. Paine, Milwaukee, 

Wis.—Filed November 15th, 1880. 

Claim.—{1) A drive chain formed of two parallel 
lines of slotted side bars and independent cross bolts 
having heads which engage with said side bars, as and 
for the purpose set forth. (2) In a drive chain, a side 
bar having a longitudinal slot D, provided with an 
enlarged portion C, in combination with a cross bolt 
having a head F, as and for the purpose set forth. 
(3) In a drive chain, a side bar having a slot D, and 
countersunk outer face E, in combination with a cross 
bolt having head F, as and for the purpose set forth. 


(4) In a drive chain, an independent cross bolt H, 
provided with heads F, in combination with a pair of 
slotted side bars, as and for the purpose set forth. (5) 
In a drive chain, the side bar A, made with the lateral 
off-set B, and having the longitudinal slot D, with 
enlargement C, in combination with a cross bolt 
having heads F, as and for the purpose set forth. (#) 
In a drive chain formed of slotted side bars and cross 
bolts, a side bar having the countersink E, in com- 
bination with the cross bolt H, having the heads F, 
necks G, and the divided collar X, as and for the 
purpose set forth. 
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levers I K, clevis J, spring, and valve stem, substan- 
tially as herein described, and for the purpose set forth. 
(4) The hanger F, with bevel points F!, and cavities in 
combination with the valves GG, having a recessed 


_treatment) in almost a 


SourH KEnsincTon MusruM.—Visitors during 
the week ending March 12th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 11,401; mercantile marine, 
building materials, and other collections, 3806. 

Vein Thursday, and Friday, admission 
p.m., Museum, 1513; 
mercantile marine, building materials, and other 
collections, 274. Total, 16,994. Average of corre- 
sponding week in former years, 15,730. Total 
from the opening of the Museum, 19,753,786. 


THROAT IRRITATION.—Soreness and dryness 
tickling and irritation, inducing cough and affect- 
ing the voice. For these symptoms use aan 
Glycerine — Glycerine, in these agreeable 
confections, being in proximity to the glands at 
the t th ited by the act of suck- 
ing, becomes activel Sold in 
boxes, 7}d. and 1s. 1}d., labelled ‘James Epps 
and Co., Homceopathie Chemists, London.” A 
letter received : ‘*Gentlemen,—It may, 


interest you to know that, after an exten 
trial, I have found your Glycerine Jujubes of 


considerable benefit (with or without medical 

forms of throat disease. 
They soften and clear the voice. In no case can 
they do any harm.—Yours faithfully, GoRDON 
Hotmgs, L.R.C.P.E., Senior Physician to the 


Municipal Throat and Ear Infirmary,”—ADVT 
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SOUND STEEL CASTINGS. 
No. II. 

Ir is no doubt desirable that the conclusions* stated 
in our impression for March 4th, should be tested 
by further experiments ; indeed, it is clear that che- 
mistry has not yet said her last word on the question. 
Thus, the well-known and valuable researches of Graham 
are contradicted in some parts by the late experiments of 
Parry; but we shall not attempt to judge between 
them. Again, Parry found that grey pig iron absorbed 
hydrogen in large quantities, and most readily at a red 
heat, but it does not, of course, follow that the same is 
the case with steel. Lastly, Regnault, Troost and Deville, 
and Graham, hold that hydrogen will pass through hot 
steel, even against atmospheric pressure ; thus, Regnault 
sent a current of hydrogen for some hours through a red- 
hot steel tube, and on shutting off the flow found that a 
high vacuum formed within the tube. But this process is 
a slow one, occupying many minutes, even some hours ; 
hence, long before a gas bubble in steel could thus dis- 
appear—supposing the process to go on in this case—the 
metal would have set, and the cavity would thus be 
rendered permanent. Such facts are not, therefore, able 
to invalidate the numerous and equally definite experi- 
ments described above. N mln Miiller nor Mr. 
Windsor Richards appears to doubt that the gases in the 
cavities of steel are composed simply of hydrogen and 
nitrogen. It is true that when this statement was first 
published, it excited much incredulity in France ; and M. 
Pourcel went so far as to suggest that Dr. Maller had 
quenched his ingot in water, and that the red-hot metal 
had sucked the hydrogen out of the water into its interior. 
Dr. Miiller refutes this ingenious hypothesis with a fine 
touch of scorn ; first, by denying the fact, and then by ask- 
ing how he could have bored his ry at all if it had been 
previously hardened by quenching from a red heat. 

We have decided what these gases are ; it still remains 
to ask where they come from. This question Dr. Miiller 
has already answered, apparently correctly. It is clear 
that the two main components—hydrogen and nitrogen-— 
are contained in the air, more or less moist, which is 
blown in vast quantities through the metal during the 

rocess of conversion, and out of this they have salle 

on derived. It might be objected that this could not 
explain the presence of hydrogen in gis iron which has 
been melted by the hot blast, but it does not appear how 
heating air to any extent can eliminate the moisture from 
it, though it may change it into a highly superheated 
steam It is possible, however, that in this case part 
of the a ct may be derived from the water which is 
squirted upon the molten pig to cool it. The presence of 
hydrogen in pig iron, from whatever source derived, of 
course explains its presence also in Siemens-Martin steel. 
Similarly, the well-known development of CO in the blast 
furnace, and subsequently in the converter, fully explains 
its presence in the cast ingot. We may, therefore, assume 
that the liquid metal simply retains a portion of each of 
the gases with which it has come into contact ; the only 
change being that the aqueous vapour is decomposed in 
the process, and the oxygen either liberated or combined 
with CO to make CO,. 

We have now cleared the ground sufficiently to see 
where we are. The existence of cavities in steel castings 
—other than the great central hollow—is caused by the 
evolution of hydrogen and nitrogen during the process of 
cooling, this evolution being due to the fact that steel can 

. hold a greater proportion of these gases in solution when 
it is liquid than when it is cold. Granting this, we may 
go on to enquire, with better prospect of obtaining an 
answer, how the evil is to be cured. 

The gases, as we have said, are com of hydrogen 
and nitrogen, but the proportion of nitrogen is compara- 
tively small, and we may therefore put it aside for the 
present, and consider hydrogen alone. We have shown 
that this hydrogen is derived from the moisture of the air 
which is blown through the metal; that it is freed from 
its oxygen by the action of the metal, absorbed in it, and 
retained there until partially expelled during the process 
of cooling. When thus expelled, and if unable to escape 
at the top, it forms bubbles of greater or less dimensions, 
which are sealed into the ingot, as described by Chernoff. 

Admitting these facts, it is evident that there are at least 
four methods on which we may attempt the suppression of 
these cavities, and thereby the solution of the great problem 
of sound steel castings. (1) We may remove the moisture 
from the air, and thus stop the entrance of hydrogen into 
the metal at all. This may be called the Preventive 
Method. (2) We may expel the hydrogen from the metal 
after it has entered, by some chemical or mechanical means. 

This may be called the Removal Method. (3) We ma 
mix some other substance with the metal, which sh 
combine with the hydrogen, and form a compound, the 
capacity for absorbing which is not diminished as the 
metal cools. The compound will then be retained in the 
cold metal, exactly as is the CO. This may be called the 
Chemical Method. (4) We may maintain such a pressure 
in the interior of the ingot, during the whole process of 
setting, that the Ly may never be able to develope itself 
into bubbles at all. This may be called the Mechanical 

Method. 

Now on all these four methods we have plans before us, 
some of which are actually in more or less successful 
operation, whilst all are of a sufficiently practical character 
to deserve consideration. In briefly discussing these we have 
the best chance of arriving at a conclusion as to which of the 
four methods offers the most promising field for further 
research. 

1. The Prevention Method.—Dr. Miiller suggests that 
it would be possible to dry air completely before sending 
it into a converter, by passing it through burnt lime. For 

* They may be considered also to hold generally in the case of iron, but 
with some difference as to the numerical quantities. 


reasons given in the next par h he considers that this 
would only be needed during the last few minutes of the 
blow, and that if so it could be done with little expense ; 
he estimates the lime required at only 25 lb. per charge. 
It must be considered doubtful whether this would 
altogether prevent the presence of hydrogen in the metal ; 
because Parry and Miiller himself have shown—in the 
analyses already given—that hydrogen exists in ordinary 
pig iron. At the same time, since castings from such pig 
iron are not nearly so liable to porosity as steel castings, it 
must be supposed that the hydrogen in the case of pig iron is 
so far reduced in tension as no longer to be dangerous, and 
if so the same good results might be expected to follow 
the drying of the air in the case of steel. The method at 
least seems worthy of spending on it the small amount of 
money which would be required for the purpose of experi- 
ments. 

2. The Removal Method. — Here, again, we have a 
suggestion of Dr. Miiller, founded upon a theoretical view, 
which we must briefly explain. He refers to the fact that 
when water is saturated with a gas which it holds readily 
in solution, and is then ex to astrong current of 
another gas which is not soluble in it—e.g., common air— 
the effect is that the first gas, to a very large extent, is 
carried away mechanically by the particles of the second. 
He applies this to the fluid metal in the converter, and 
supposes that, while bo gee is a gas easily soluble in this 
metal, CO is not. is latter supposition he, of course, 
derives from his own analyses ; it is, however, disproved by 
the analyses of Parry, and the reason why Miiller’s 
analyses did not also disprove it has been already pointed 
out, viz., that Parry analysed the gases occluded in_ the 
metal, while Miiller analysed those excluded in the cavities. 
But this error of Miiller’s does not really affect his argu- 
ment, because the development of CO in the converter is 
so large that, although the metal can take up a consider- 
able quantity of that gas, it must soon become saturated, 
and when that has once happened all the CO which is 
subsequently developed may be treated as if it were 
reene 8 in the metal. As a matter of fact a large quan- 
tity of CO does certainly pass away, and Miiller’s argu- 
ment is that this gas carries off with it mechanically a 
great quantity of the hydrogen which would otherwise 
remain and form injurious cavities. In support of this 
argument he adduces two practical facts.—First, samples 
of Bessemer steel, taken hank the middle of a blow, are 
often sound, when samples taken towards the end of the 
same blow are porous ; the reason being that in the latter 
case the development of CO; and the consequent removal 
of the hydrogen, had ceased before the sample was taken. 
Secondly, at the Bochum Works, and at the Hésch Works, 
in Dortmund, perfectly sound ingots are regularly obtained 
by blowing the charge completely dead, and then pouring 
in about 7 per cent. of liquid spiegeleisen. This causes a 
violent reaction, the carbon in the spiegeleisen combining 
with the oxygen left in the metal to form CO; and the 
hydrogen, which is also in the metal, is carried away at 
the same time. To prove this we need only consult the 
subjoined analyses, made at Bochum, of the gases escaping 
during the final reaction, in which it will be seen that 
hydrogen was present in about the proportion which 
would be expected :— 


| co. | C0, | N. | H. 0. | Total. 


Per cent Per cent|Per cent Per cent|Per cent|Per cent 
Analysis No.1 ..| 82°6 | 0°0 143 | 2°8 | | 99°70 


” 2 


ded 0°86 | 2°52] 1°32] 99°63 


On this theory, as Dr. Miiller remarks, the tables are com- 
pletely turned on the supporters of the CO doctrine; and 
that calumniated compound, instead of being the cause of 
unsoundness in steel castings, turns out to be, whenever 
and as far as it is able, the most efficient agent for its pre- 
vention. The practical operation founded upon, or, at 
least, explained by, the theory, is one that would neither 
be difficult nor expensive, unless where spiegeleisen was 
exceedingly dear; but it, of course, requires further trial 
to see whether it would have the same good effect with 
ag of other districts as it has with that of West- 


a. 
3. Chemical Method.—To the ter number of metal- 
lurgists this method will <aheaaly appear the most 
attractive ; and it may derive a stimulus from the fact that 
the application of the same principle has already yielded a 
ractical success in the case of another metal—copper. 
r. J. B. Sharp has stated that copper is now cast perfectly 
sound, in ingots up to 4ft. high, by means of some chemical 
reagent which is kept a secret, but which is most probably 
phosphorus ; so that of two samples from the same ladle, one 
treated by the new method and the other not, the former 
will be perfectly sound, while the latter will be exceedingly 
porous, There seems no reason why a similar process 
should not be discovered in the case of steel; and, in fact, 
Chernoff lays down, in his last paper, that the celebrated 
castings of Terrenoire are actually produced by a method 
of this kind. The agent in this case is silicon, which is 
considered to have the property of diminishing the solubi- 
lity of gases in steel during the process of melting, and also 
of —a the formation of CO. This latter property— 
now that the researches of Miiller have proved CO to be 
beneficial rather than the reverse—cannot be said to con- 
tribute to the end in view; but the importance of the former 
property is unquestionable, since any diminution in the 
wT of hydrogen left in the fluid steel would certainly 
iminish its tension, and therefore, as we have seen, its 
_ of forming bubbles during the subsequent cooling. 
‘or hard steel castings the process at Terrenoire consists 
in melting steel, rich in carbon, in crucibles, and pouring 


it into sand moulds, each charge having added to it a| be 


sufficient quantity of silicious pig iron to give the metal a 
percentage from 0°3 to 0°4 of silicon. For mild steel, how- 
ever, it is n also to add manganese, in order to 
reduce the oxide of iron which is dissolved in the metal. 
Spiegeleisen, or ferro-manganese, is employed for that pur- 
pose; and the Terrenoire Works have improved on this by 
adding silicon, producing what is called a “ ferro-manga- 


nese-silicon melting,” which is added to the converter just 
before casting. The proportions should be such that the 
cast metal will contain 0°2 to 0°3 per cent. of silicon, and 
about half as much again of manganese, the large propor- 
tion of the latter being necessary to prevent the silicon 
from separating the carbon out of the iron, which would 
otherwise occur. The result of the above addition is the 
formation of a double silicate of iron and manganese, 
which, being very buoyant, rises freely to the surface. The 
steel is then poured into the moulds, a head being added, as 
in iron castings, to do away with the top contraction cavity ; 
and this steel is found to send up no bubbles to the surface in 
setting, and when cold to be perfectly sound. That this 
system has been successful in overcoming the difficulties of 
sound steel castings will scarcely be doubted—at least, by 
any who saw the splendid collection of Terrenoire castings 
exhibited at Paris in 1878, Dr. Miiller, indeed, seems 
inclined to question the fact, on the ground that many of 
the German steels give very porous ingots, which yetfare 
rich in silicon. But, as Chernoff has remarked, the silicon 
contained in the iron at the beginning of the Bessemer 
rocess is generally oxidised, and carried off in the slag. 
ence, at the end of the process, when alone the injurious 
hydrogen is entering, there will not be silicon enough 
present to produce those evolutions of iron silicates of 
which we have spoken, and so to eliminate the hydrogen, 
although there may be enough toshow the same proportion 
of silicon in the finished metal, as is shown in the finished 
Terrenoire ingots show, after the silicates have away. 
At the same time the fact adduced by Dr. Miiller makes it 
doubtful whether the eliminating effect is really due to any 
chemical action of the silicon, or whether the hydr 
is simply carried off mechanically by the rising 
silicates, as it is by the CO at Bochum, in the 
removal method. If the latter be true, the Bochum 


would seem to be probably superior to the Terrenoire . 


system; because the one effects, by the addition of 
spiegeleisen alone, what the other effects by the addition 
of spiegeleisen combined wilh silicon, a substance which 
is in itself prejudicial, and has, therefore, to be neutral- 
ised by a double dose of manganese. We may add that 
neither of these processes, so far as we know, has been 
tried in England, and, since neither of them is expen- 
sive, it seems very desirable that a careful comparison 
should be made between the two on neutral groun 

4. The Mechanical Method.—To explain the force of this 
method, let us consider what is meant when we say that a 
bubble forms at any point within a liquid. It means, in 
the first place, that gas is present at that point, which gas 
may be either the vapour of the liquid itself, as steam 
within boiling water, or a different element altogether, as 
hydrogen within molten steel. It means also that the 
tension of the gas at that point has become higher than 
the pressure exercised upon it by the molecules of the 
surrounding liquid; that in consequence the gas has 
pushed those molecules apart and made a chamber for 
itself, in which it gathers and expands either until the 
tension and pressure become equalised, or until, by the 
fluid pressure from below, it is forced up to the surface. 
Hence it is easy to follow the whole process of bubble 
formation in steel, as described by Chernoff and Miiller. 
We have to conceive the liquid steel as holding imprisoned 
among its molecules a great quantity of hydrogen gas, 
somewhat as water is held in a spon This gas will, of 
course, have a tension of its own, which will bear at any 
moment a certain ratio to the pressure of fluid cohesion 
which imprisons it. If this ratio is one of equality, the 
steel will be called saturated with the ; because, if any 
further gas were added, the tension would be increased so 
as to overcome the pressure, bubbles would form, would 
float to the top, and a portion of the gas would escape. It 
is not necessary to suppose this to be the case with the 
steel ; in fact, as Miiller has observed, even if it were true 
of the steel in the ladle, a certain amount of the gas 
would certainly be lost as the metal splashed down into 
the mould. We may suppose, however, that the steel, as 
it rises in the mould, is not very far below the point of 
saturation ; and now let us see what will happen. If the 
steel begins to set irregularly, as it will in a metal mould, 
then the first particle that solidifies against the side causes 
a contraction and reduction of pressure just at that spot ; 
the tension of the gas then overcomes the cohesion of the 
steel, and a bubble is formed. The same will take place 
as the second, third, &c., local setting takes place, until a 
fringe of bubbles is formed all round the outside of the 
ingot, as seen in Fig. 1. If the metal sets more regu- 
larly, as in a sand mould, these local disturbances do not 
take place ; the whole crystallises together, and, from its 
diminished power of holding the in solution, sends a 
portion of it inwards to the still fluid interior. By this 
means the tension of the gas, in the zone next within the now 
solidified shell, is increased ; the point of saturation is 
soon reached, and bubbles thereupon form. Some of these 

robably, even from the first, are caught and imprisoned 
+ the rapid setting of the metal around them, but the 
greater part rise to the surface and escape. This, however, 
can only take place so long as the surface itself is fluid ; the 
moment this solidifies the bubbles can escape no longer, 
and the whole of them are imprisoned somewhere, chiefly 
towards the top of the ingot below the solid crust. As 
the successive zones continue to set, this process—the 
inward flow of the gas, the consequent rise of tension, 
the generation of bubbles, and their imprisonment some- 
where below the top crust—goes on with increased inten- 
sity; and hence we see why the bubbles appear more and 
more thickly up to the very centre of the ingot. But, in 
the tension of the at that ic int overcoming 
the cohesion of the fluid pak Ge Now, this cohesion may 
increased in two ways—(1) By the natural solidifyi 
of the metal; (2) by the application of external force. If, 
then, we can only bring a pressure to bear from without, 
which shall so increase the natural cohesion of the fluid 
metal as to make it greater than the maximum tension 
given to the gas by its inward flow, and if we can main- 


tain this pressure until the whole of the ~ = has solidi- 
fied, then no bubble will ever be able to develope itself, 
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and we shall have a perfectly sound casting. This is the 
principle of the mechanical or compression method.* 

As our readers will be aware, this method has been 
applied in practice on two different systems ; one the solid 
hydraulic piston of Sir Joseph Whitworth, the other the 
application of steam pressure, as discovered about the same 
time by M. Considére, in France, and Mr. H. R. Jones, in 
America. The exact details of the Whitworth process 
have never, we believe, been made public; but some 
account of it will be found in “Jeans on Steel,” p. 490, 
and elsewhere. The metal is poured into an annular steel 
mould of great strength, into which fits an annular ram 
connected with the piston of an hydraulic press) When 
the mould is full the ram is brought down upon the metal 
with a pressure which is increased up to several tons per 
square inch, and which is maintained until the whole of 
the ingot is completely solidified. The second, or steam- 
compression process, has been described by Mr. Alfred 
Davis before the Iron and Steel Institute, and more recently 
before the Institution of Mechanical Engineers. It simply 
consists in providing the ingot mould with a lid, to which 
is attached a flexible pipe leading to a high-pressure boiler. 
As soon as the ingot mould is full the lid is fastened down 
by keys or otherwise, and steam admitted through the pi 
to the top of the steel, where it is mere until the 
whole ingot is set. 

_ In comparing these two systems ther, it will be 
obvious at first sight that the second possesses a very 
great advantage over the first in one important 
respect, namely in ny vow and cheapness, The Whit- 
worth system must therefore establish a great supe- 
riority as to the quality of the product, or the con- 
venience of manufacture, in order to enter into competition. 
It can hardly be said that this is the case. We may 
admit, indeed, that Sir J. Whitworth does produce by his 
process ingots which are perfectly sound. That the steel 
1s, however, stronger or more ductile than if made by other 
methods does not appear. Chernoff gives tests of com- 
pressed steels—up to 2100 atmospheres pressure—made at 
the Abouchoff Works,and compares them with tests of other 
steel made at the same works, at Terrenoire, and else- 
where ; and the superiority by no means lies on the 
side of the former. With regard to the convenience of 
working, the process is obviously limited to ingots, or at 
any rate to large castings of the very simplest form ; and 
the great strength required in every part is a fertile source 
of difficulty and expense. At the Abouchoff Works, and at 
Neuberg, in Styria—the only places except Manchester 
where the process has been tried—it appears to have been 
abandoned on this account. The main diticulty is the enor- 
mous pressure, and the misfortune is that this pressure is not 
necessitated by the useful work to be done, but only by 
the mechanical conditions of the case. Professor Tyndall, 
indeed, ap’ to have imagined that the ram acted on 
the gases by simply driving them out through the outer 
and inner walls of the annular mould. But even if this 
be the case, it is a wholly needless operation, since, if our 
explanation of bubble formation be correct, all that is 
required is the very moderate pressure which is sufficient 
to overcome the tension of the gas, and prevent the 
bubbles from forming.+ If the metal, therefore, set 
equally,a pressure of a ton or more per square inch would 
be quite beside the mark. But of course the outer and 
inner zones of the annular ingot set in reality earlier than 
the middle portions ; and great pressure is needed to crush 
down these partly solidified shells, and so enable the moderate 
pressure, which is all that is really needed, to act upon the 
fluid centre. As the process goes on, the effect thus 
required increases, and the pressure must, 
therefore, increase up to the moment when 
the centre itself becomes solid. If this 
is‘not attended to, grave evils may result, 
especially with solid castings. Chernoff 
gives a section of a solid compressed steel 
ingot, Fig. 3, which illustrates this very 
forcibly. The ingot had been compressed, 
but not sufficiently, and the consequence 
was that while the whole of the outer 
part of the ingot was perfectly sound, the 
centre, which the pressure had not been 
able to reach, was a mass of cavities. It 


is obvious that such an ingot might have 4, Yj 
been converted, say, into a solid crank Yy, 


shaft, without the possibility of a suspicion ZZ) 
arising that it had a dangerous flaw in its Z77AZ7Z7Z 
heart. Y Yy 
The above objections do not attach to [7/7/77 Yj 
the compression of the ingot by means 22 
of a gas, such as steam. The pres- 
sure then follows the metal downwards as it shrinks 
without any difficulty, and need never be unduly high. 
In America, 100 Ib. per square inch is said to have been 
found sufficient for ordinary rail steel. For English mild 
steels a higher pressure seems to be necessary; but though 
the process has been under trial at the works of the Barrow 
Steel Company and of Messrs. Bolckow, Vaughan, and Co., 
no results have beep published sufficient to decide this 
point. A greater difficulty may be found in the applica- 
tion of the system to general castings. Doubtless it is 
not so limited in its sphere as the Whitworth press; but 
it is obvious that while it may be easy to arrange for 
supplying steam from a boiler to three or four ingots 
standing in a row, it will be a very different matter to 
adapt the same plan to the ordinary work of a large foundry, 


Yy 


* The above explanation of the process of bubble formation differs some- 
what from that given by Chernoff in his last paper, i b 
that the increase of tension in the itself tends to prevent the forma- 
tion of bubbles, not to assist it. If the increased tension in the at 
one part of the mass could take the form of an external compression on 
the gas at another part, tending to assist the cohesion of the metal, this 
would be true. But it is difficult to conceive that this can be the case 
with a gas like hydrogen ; and the description above seems to meet all the 
facts of the case, at least as well, and more simply, than the longer expla- 
nation of Chernoff. 

+ It may be asked what, in that case, becomes of the hydrogen? It may 
eitherremain in forcible captivity among thesteel molecules, or may gradu- 
ally work its way tothe surface ; since Regnault found, as mentionedabove, 
that if hydrogen, even at atmospheric pressure, be sealed in a red-hot tube, 
it will somehow escape, the pressure falling to almost an absolute vacuum. 
The point might be examined by testing samples of the same ingot, on 
Parry’s method, at various intervals of time after casting. 


where thirty or forty different moulds, large and small, 
may be waiting for the same run. And yet any system 
which aspires to solve the problem of sound steel castings 
must clearly meet this difficulty. It has already been 
suggested in these columns that it might be met b 
simply confining in the top of the mould, within the lid, 
some substance which, under the influence of heat, would 
evolve large quantities of some innoxious gas, and would 
continue to do so for a considerable time. It has been 
objected that the pressure thus obtained would be likely 
to rise too high and to cause explosion ; but to obviate 
this it would only be n to attach a pressure gauge 
to the lid, and to make the joint of the lid, whatever the 
packing, by ordinary bolts and nuts. If the gauge were 
observed at any time to be rising too high, a turn back of 
these nuts would allow leakage enough to remedy the evil. 
As a cheap and simple method, easily applied to any 
number of moulds, this seems to be worth a trial. 

Hitherto we have considered the question of hydrogen 
only; but it will be remembered that nitrogen is also 
present in ingot cavities. The mechanical has here an 
advantage over the other methods, inasmuch as it is the 
only one which deals equally with both these elements. But 
nitrogen is present in all steel, and has even been held to 
be essential to its production; and its amount in all the 
analyses is only a fraction of that of hydrogen. It is fair, 
therefore, to conclude that, left to itself, it is not able to over- 
come the cohesion of the metal, and thus to form bubbles, 
though it may flow into those already formed by the more 
powerful hydrogen. 

One further remark must be’made before we com- 
pany with the mechanical method. It is obvious that, 
under whatever form, it is quite unsuitable to the sand 
moulds of an ordinary foundry—which would be blown to 
pieces by the lowest pressure that could possibly suffice to 
prevent the formation of bubbles. This pressure, therefore, 
necessitates the provision of an iron gas-tight mould, with 
properly fitting lid, and means of securing it, for every 
single article that has to be cast in steel. What this 
means, anyone who has had the practical management of 
a foundry will thoroughly appreciate. From this point of 
view the mechanical method, otherwise so promising, is 
seen to labour under a serious practical defect, which 
nothing can cure. 

It is time to conclude an article in which the interest 
and importance of the subject have carried us far beyond 
our intended limits. On the whole, it would seem that 
the efforts of any engineer who aspires to solve the problem 
of sound steel castings should be directed to the task either 
of preventing hydrogen from entering the steel at all 
during the process of manufacture, or of removing it, toa 
considerable degree, after it has entered. For the first 
object a method has been proposed by Prof. Miiller, which, 
however, is altogether untried in practice as yet. For the 
second object we may choose between the Bochum process, 
which removes the hydrogen mechanically by means of 
CO, and the Terrenoire process, which removes it—partly 
chemically, partly, in all probability, mechanically—by 
means of manganese and silicon. Assuming the two to be 
equally successful, it can hardly be denied that the second 
must be more expensive, and also more risky, than 
the first ; and the first, therefore, is the road on which, in 
our opinion, the investigator should decide to make his 
earliest explorations. If this article shall have aided him 
to form his decision, and afterwards helped him a step or 
two along the road he has chosen, our s of the work 
needed to solve this great problem will have been fully 
accomplished. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinionsour of 
correspondents. 


SIR WILLIAM THOMSON’S TIDE PREDICTING MACHINE, 

Srr,—A few days ago I saw my tide predicting machine described 
as “‘ Roberts’ Tide Predicting Machine” in a reprint of your 
number for 19th December, 1879, which was exhibited by Mr. E. 
Roberts, of the “‘ Nautical Almanac” office, at the Institution of 
Civil Engineers, in the course of a discussion on my tide gauge 
and tide predicting machine last week and the week before. 

I think it just to call your attention to the fact that the tide 
predicter is in no sense of Mr. Roberts’ invention or design. He 
was employed by me, as chairman of the British Association 
Tidal Committee, to calculate the numbers of teeth in the wheels 
of the first tide predicter—now property of the British Association 
permanently deposited in the South Kensington Museum—and to 
superintend its construction in London by Messrs. A. Légé and Co. 
The second tide predicter was made for the India Office, according 
to my advice, by Messrs. A. Légé and Co., of London, under the 
superintendence of Mr. Roberts. In respect to the plan of the 
wheelwork, which is wholly due to Messrs, Légé, it is a copy of the 
first instrument. It is an improvement on the first instrument in 
having twenty tidal components instead of ten, and in having the 
well-known rigorous method of the slide—Thomson and Tait’s 
Natural Philosophy,” sec. 55; or ‘‘ Elements of Natural Philo- 
sophy,” sec. 72—for producing simple harmonic motion in a 
straight line from circular motion, instead of the approximate 
method of pulleys centred on crank pins, which, for simplicity and 
economy, I used in the first instrument. WILLIAM THOMSON. 

The University, Glasgow, March 19th. 


A NEW CONDENSER. 

Sir,—In your issue of the 18th inst., I notice a letter from Mr. 
Flannery. In the sketch shown there is nothing new. I 
designed one five years ago for a stationary engine. The differ- 
ences between the one illustrated last week and mine, are one 
annular foot valve instead of a number of small ones, and working 
the injection valve intermittently. The arrangement of injection 
valve shown is not the best that might be adopted ; also the form 


of cond at the bottom is not a ie one, causing the water to 
turn an abrupt corner, and the small valves will obstruct the free 
flow of the water. 


These and other forms of blow-through condensers are by no 
means new, having been used in Scotland for many years, and are 
well known there. Full jculars of trials of condensers of a 
better form than the one illustrated last week, will be found in the 
“Transactions of Engineers in Scotland,” in the year 1868 or 1869. 

March 22nd. DUNLOP. 


AGRICULTURAL EXHIBITION IN HUNGARY. 

Sir,—I beg to inform you that the Chamber of Agriculture of 
the County of Zala, in tenes, intend to hold in the town of 
Zala-Egerszeg, on the Ist, 2nd, and 3rd of May, 1881, an Inter- 
national Exhibition of Agricultural Machinery luding steam 


machinery—and a ploughing match. The machinery exhibited 
will be subjected petitive trial, and diplomas First and 
Second Class and of Honourable Mention will be awarded. 
Machinery or impl ts to be exhibited have to be in Zala- 
Egerszeg at the latest by the 20th of April, 1881. Applications for 
space have to be made up to the 1st of April, to the Chamber of 
Agriculture—Landwirthschafts-Verein—in Zala-Egerszeg, Hun- 
gary, and must specify the objects intended for exhibition and 
their price. The said Landwirthschafts-Verein will purchase of 
the prize machinery to the amount of 1500 florins. Further 
information will be furnished by the Consulate-General. 
Krapr, 
Assistant Consul-General, 
Imperial and Royal Austro-Hungarian Consulate-General, 
London, 29, St. Swithin’s-lane, E.C., March 22nd. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE, 

Srr,—Want of interest for some time in mechanical pursuits caused 
me to neglect regular perusal of your valuable paper until 
Saturday last, when—I was a visitor in the Royal Exchange News- 
room here, ‘on the introduction of a Glasgow press friend, who 
kindly entered my name—I took up your yee of 18th inst., 
wherein I observed an article, No. 10, on “‘ Links in the History 
of the Locomotive,” and in which you seek for information as to 
who the man in oblivion was who designed the improvements to 
which you refer in the locomotive engine Planet. On that point 
I have reason to believe that I can furnish you with the informa- 
tion required, by stating that his name was Alexander Fyfe, late 
designing engineer and draughtsman to the late George Stephenson. 
Whether or not, the fact might easily be confirmed or contradicted, 
on reference to Fyfe’s original drawings, which should be found 
on searching through George Steph ’s volumi porers, if 
any of his relatives, so privileged, will take the trouble to look 
through them. 

From family reminiscences Iam glad that I am thus in a position 
to communicate with you; and when doing so, I presume I ma; 
take the liberty to note certain incidents in Alexander Fyfe’s 
career, during his life, as a thoroughly practical and theoretical 
engineer of more than ordinary capacity, who, through his single- 
minded, natural, unselfish, kindly nature, lavished his mechanical 
talents upon friends who better knew how to turn them to personal 
account commercially than he ever thought of doing, or cared to 
do. ‘‘Scheming,” as you term it, in his profession was, unfortu- 
nately for his family, his only one and constant study, that 
ultimately prematurely closed his useful life. 

Born at Aberdeen—his father, an engineer before him, was, I 
believe, one of the engineers who laid out and built the harbour of 
Aberdeen. Alexander Fyfe in early life, along with his brother 
James, my father, was one of the engineers employed by the late 
John Cargill—one of the contractors under Government who 
constructed the Caledonian Canal, then considered the greatest 
undertaking of the day. On that work the Fyfes were principally 
engaged on the central district, at Fort Augustus, where they 
erected a Bolton and Watt beam engine, one of the largest then 
made—and it still stands there in good working condition—which, 

ether with a dredging machine, the brothers Fyfe tended, with 
other engineering work, until the completion of the canal. I may 
here mention one rather amusing incident that before the 
opening of the canal, that I remember related by my good father. 
Government sent two members of Parliament to make an inspection 
of the work. Cobbet, if I recollect correctly, was one of them, 
and when at Fort Augustus—a week’s journey then, or more, from 
London—they breakfasted one morning on board the dredger, and, 
to the great amusement of their hosts, produced from their pockets 
a knife and fork each that they had carried from London, fearing 
that in such an outlandish district knives and forks could not be 
obtained. After the Caledonian Canal was finished, Alexander 
Fyfe was employed by George Stephenson, for some time on colliery 
engineering work at Berwick-upon-Tweed, and afterwards upon 
the construction of the Liverpool and Manchester Railway, as his 
chief designer and draughtsman, from its first commencement 
until after its opening, and for some time afterwards he remained 
with that company, employed as manager and superintendent of 
the locomotive department. Whilst with Stephenson he designed 
the improvements of which you speak in the locomotive engine. 
In fact, Fyfe made all the improv: ts in Stey ’s time in 
the locomotive. The Edge Hill Tunnel at Live 1, and the 
Sankey Viaduct on the Liverpool and Manchester line, were con- 
structed from his drawings and designs, and it was his ‘‘ scheming” 
that surmounted the great difficulty that Stephenson encountered 
in crossing Shap Moss, where wood piles were driven to secure a 
foundation. Fyfe’s canal experience suggested that idea to his 
mechanical, ever fertile brain. At the opening of the line he and 
his brother—my father—stood close to where Huskisson stood on 
the day when he was killed, and, if I remember correctly, I have 
— my father say that the Duke of Wellington was present 
that day. 

The Mr. Forsythe referred to in your article was one of two 
brothers employed upon the line. e father was also employed 
as a time-keeper. One of the sons, Thomas, lost one of his legs 
through an accident on the line, and he was afterwards taken into 
the drawing-office by Fyfe, which accounts for the table of locomo- 
tives, given on page 194 of your journal, as “ originally prepared 
by Mr. Forsythe.” From the Liverpool and Manchester Railway 
Alexander Fyfe was induced, by Bidder, sent specially to Man- 
chester by Stephenson to prevail upon him, to go to London, where 
he went, and undertook the superintendence of the locomotive 
department of the Eastern Counties Railway at Stratford-le- 
Bow, when Mr. Crawshaw was one of the directors of that line. 
Through over-exertion of brain, Fyfe’s health, after a time, gave 
way, which caused him to resign his situation with that company, 
and after a protracted severe illness, he died in or about the year 
1848, in about the fifty-eighth year of his age, and was buried at 
Stratford, leaving his wife and family unprovided for. The widow 
after his death, and up to the time of her death—she died in the 
house of David Elder, of engineering celebrity on the Clyde—was 
in receipt of a small annuity, which at her death was discontinued 
to the family, from a metal society, of which a Mr. Tool was at that 
time secretary. Speaking from memory, I am under the impres- 
sion that So Risentiber Fyfe’s brain some person in Manchester, I 
think a Mr. Gordon, was indebted for the invention of the steam 
whistle. When living at Manchester—Ivy Cottage, Regent-road— 
a and other engineers were consulted by the Inglebys, of the 
Cheedle Copper Works, in reference to some mechanical difficulties 
desired to be overcome at the works. Fyfeatoncesuggested aremedy, 
which was carried out, and proved successful, and for yearsafterw 
he received very handsome presents—not money presents—from the 
Inglebys. His professional acts of kindness, innumerable, were 
in like manner gratuitously proffered to his friends, or any eee 
who solicited his genius. Amongst the working mechanics 
employed under him he was also greatly esteemed, and was pre- 
sented with numerous testimonials from them, and even from 
abroad, by some of his men who were sent abroad on railway 
work. Yet, whilst his friends around him piled up fortunes one 
after another, he, with all his genius, died a poor man, and bei 

r, his genius, utilised by others, buried with him, dead, 
orgotten to all, save those once dear to him, and to they who, for 
themselves built monuments of wealth and fame upon his genius, 
and cannot, dare not, now say from whence it sprung, lest in the 
telling, that name, long since dead, might shine more bright, and 
rank again amongst genius of its brilliant engineering type. How 
many reticent, unostentatious men of similar mechanical genius to 
Alexander Fyfe have passed away unnoticed, forgotten, 
unknown to all, save those in luxury, for whom they toiled to 
build up fortunes through their genius? Their numerous lonely 
silent graves can never tell ! 

His family are now all dead, except his a | daughter Isabella, 
who is the widow of an engineer, recently dead, and I am sorry to 


say she is left penniless, with two daughters, and one son about 
twenty-three years of age, who is badly paid, as a clerk, in a com- 
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mercial office in Glasgow. He lives with his mother, who, with 
his kind assistance, manages to keep up a respectable appearance 
by letting her rooms ; and it so happens, that I am now with them, 
whilst I am in Glasgow on business, It has occurred to me that 
something might be done to assist this family in their distress by 
getting the son into more lucrative employment, and by bringing 
their unfortunate position before the notice of gentlemen in rail- 
way and engineering circles, who knew Alexander Fyfe personally, 
and shared his ar ny | profiting through his genius. 

Touching Alexander Fyfe’s railway pedigree again, I may, in 
corroboration of the facts herein written thereon, refer you to Mr. 
George Richardson, late passenger manager of the Eastern 
Counties Railway, now living retired at The Wycke, Burnham, 
Essex. He is a relation of the family, and was first employed upon 
the Liverpool and Manchester line along with my late mother’s 
brother, George Baker, deceased, who booked the first enger 
who travelled upon the Liverpool and Manchester line. exander 
Fyfe was best known in Manchester, The palmy days of his life 
were spent there, amongst such engineering men as the Galloways 
and Nasmyths, who were his intimate friends. My father, James 
Fyfe, ether to Alexander Fyfe, having married the niece of the 
contractor, John Cargill, son of Donald Cargill, the Covenanter 
beheaded at Edinburgh—remained at the Caledonian Canal, where 
he buried his genius, and until his death, in 1863, was engaged as 

gi and superintendent of the central district of the Canal at 
Fort Augustus. In corroboration of that fact, I refer you to Sir 
J. C. Cowell, K.C.B., Master of H.M. Household. He was my 
companion in boyhood at Fort Augustus, and, with me, was 
educated at the Royal Academy, Inverness. 

THomMAS CARGILL Fyrr, 
Nephew of the late Alexander Fyfe. 

12, Greenvale-place, Glasgow, March 21st. 


SOUTH LONDON TRAMWAYS,. 


Srr,—Statements having been published in several 
that the Committee on Standing Orders in the House of Lo 
thrown out the Company’s Bill for their extensions between 
Wandsworth-road Railway Station and Vauxhall, Westminster, 
Southwark, and London Bridges, I am instructed to say that this 
announcement has n made prematurely, and to make the fol- 
lowing explanations :—It is true that the pany’s first appli 
tion to the Lords’ Committee was refused, owing to an omission 
inadvertently made to comply with the form prescribed for pre- 

ing the plans. Representations, however, having been made to 

rd Redesdale that these omissions had only been made on those 

rtions of the deposited plans referring to the route between 
Wandsworth-road Railway Station and Vauxhall Cross—a distance 
of about one mile—the committee consented to allow the Bill to 
proceed for the remainder of the routes, which embrace all to the 
north and east of Vauxhall Station. j 

H. CAMERON RICHARDSON, 
South London Tramways Company, tary. 
7, Drapers’-gardens, London, E.C., March 17th. 


WOOD-CENTRED RAILWAY WHEELS. 


Sutr,—Allow me to draw attention to what I believe to be partly 
the cause of the destruction of wood-centred wheels, viz., lateral 
strains. I think it will be admitted that the wheel is weakest 
in this direction ; no doubt the brakes will shorten the life of the 
wheel, and especially so when the brake gear is of a bad arrange- 
ment. I think it is well that the wear of brake shoes should be 
taken up from a common centre, asin the latest Westinghouse 
arrangement, so that inexperienced men can make no mistake. 

I hope the point I have drawn attention to may be investigated, 
and if found to share in the rupture of the wheels as shown in your 
illustration of 12th December, then Mr. Cleminson’s system is the 
right one, as it will prevent lateral as well as torsional twisting ; 
but perhaps it would be better to have six arms. 


R. RICHARDSON. 
Blythswood-road, Renfrew, N.B., March 15th. ; 


HIGH-SPEED LOCOMOTIVES, 


S1r,—The letters on the above I have read with great interest. I 
entirely agree with most of the opinions expressed on high speeds, 
especially the Great Northern Railway. That the Great Northern 
runs the fastest train in the worl there can be no mistake. 
“Running Board” makes a great fuss about the Dutchman, but she 
slows considerably as she gets further from London, while the 
Flying Scotchman keeps y her high speed to the end, the figures 
being 48 against 50 on the side of the Great Northern. The 
5 p.m. ex King’s-cross does 53°1 miles, Hitchin to Peterborough, 
Sundays only. Generally they run five and six minutes under time. 
The Lord Mayor's train last summer did the distance, King’s-cross 
to York in 21 minutes less actual time than the Scotchman; in one 

t a speed of 64 miles an hour was run for 22 miles; in another 
0 miles for 5 miles. Beyond doubt it was the fastest time ever run 
anywhere, a uniform speed of 60 an hour being kept up for 86 miles— 
a very good performance. The Leeds express 3h. Grantham to 
Wakefield, 70} miles done in 79m. = 53°4. So it will be seen that 
the Great Northern Railway can give as good account of itself as 
the Great Western, if not better. The 5 p.m. ex King’s-cross 
is only an ordinary train, yet it is as fast as the Dutchman. It 
does the Great Northern great credit to possess such splendid 
engines as their 8ft.; they are beyond all doubt the best engines 
ever designed for the narrow gauge. At the time they began to 
run it was confidently asserted that they would fail, but their 
eat success must have astonished all their enemies—and Mr. 
stirling too, after so much hostile criticism. They have now 
twenty-eight of them; their numbers are 1, 2, 3, 5,7, 8, 22, 33, 34, 
47, 48, 53, 60, 62, 69, 93, 94, 95, 98, 221, 544, 545, 546, 547, 548, 
549, 550, 662, totally outnumbering the 7ft. singles—a standing 
proof of their great superiority over all others. Coupled engines 
are never put on a main line express. I doubt if the 8ft. will find 
their rivals. The Midland cannot run them; they are very fond 
of as with two engines, 7ft. coupled—it is of daily occurrence 
—and with only twelve carriages, while one 8ft. can pull more than 
that number. They can run sixteen carriages—Midland Railway— 
at 60 miles an hour, but they cannot run 50 miles with twelve, 
that is a fact. 
Peterborough, March 14th. 


Sir,—I think that the hourly express trains running on the 
Cheshire Lines Railway between Manchester and Liverpool deserve 
some notice on account of their fast speed. The distance between 
the two cities is thirty-four miles, and is run in forty-five minutes ; 
this includes a stoppage at Warrington of three minutes to collect 
tickets, and allowing two minutes for gradually stopping and 
starting, leaves forty minutes for the entire run, or fifty-one miles 
= hour. There are four trains in addition each way which, I 

lieve, run through regularly without stopping at Warrington in 
thirty-eight minutes, or 534 miles per hour. H. B. M. 

Manchester, March 16th. 


Srr,—In readin, ed valuable paper, I notice a letter from 
Mr. F. H. Cridland, Bournemouth. He is desirous of information 
as regards domes on locomotive boilers, the advantage and dis- 
advantage derived therefrom. He remarks that the fastest trains 
in the kingdom are run by engines minus domes, viz., the 10.0 a.m. 
from King’s Cross and 11.45 a.m. from Paddington. May I be 
be allowed to give my experience on this subject? I am an engine 
driver on the Manchester, Sheffield, and Lincolnshire Railway, and 
shall I say it has been a lifetime of experience of locomotives? 
have been accustomed all my life to engines with domes, and now 
for the advantages derived therefrom :— 

First : By having a dome, the regulator situated therein is so 
much higher than the water in the boiler that the engine gets the 
steam cleaner, and by so doing the slide valves and pistons are kept 


in better condition. Again, for instance, we have an engine shy 
of steaming ; by filling the boiler well up at a station we get a good 
start for a mile or so before commencing to put any more water in. 

Second : Now for — without domes. The regulator is 

enerally placed inside the top of the boiler and near to the smoke- 

x. The drivers cannot carry a full boiler of water; the con- 
sequence is, if they do, the water gets into the steam pipe and 
— to the slide valves above mentioned, which makes Divas 
of them. 

I have seen drivers who have had engines without domes run 
their engine boilers with the water only just in sight in the water 
gauge glass; this has been done for the very cause I have 
mentioned above, viz., to keep the engine from throwing water 
out at the chimney. And when a driver is working the boiler so 
low of water as I have mentioned, I myself call it very unsafe. 
Shall I say while it is my _~ to drive a locomotive I hope it 
will always be one with a dome on? W. Tr 

Stockport, March 17th. 


S1r,—I have remarked lately in your columns several letters on 
the high speed now reached by the most important railway com- 
panies of this country. No doubt these letters may prove 
interesting to a few of your readers, but I do not consider them as 
having the technical character which the letters addressed to the 
editor of this important paper should bear. It would be far more 
useful for the engineering world to know something more precise 
about the means of obtaining these boasted high speeds. ere is 
in this subject a good deal of interesting matter to be cleared up, 
which is still very confusing. I have tried to collect some docu- 
ments on this subject ; my labours have simply led me to the con- 
clusion that proper data and calculations are still wanted in loco- 
motive engineering. 

I read, however, with pleasure, in your issue of March 18th, a 
owe suggestion of ‘‘ Running Board.” Iam sure it would prove 

ighly interesting and beneficial to your readers to try to solve 
questions similar to the one he pro in his letter. For my 
part I tried to do it after my own ideas; my calculations showed 
that the engine in — must have 19in. by 27in. cylinders 
—if the diameter of the driving wheels is 7ft., the pressure in 
the boiler 150 lb., and the conditions of the traffic the same as 
mentioned in the letter. The adhesive weight of the engine is in 
this case 37°2 tons. This is enormous. If such an engine were to 
be built some new designs should have to be got out. The Fairlie 
engine is, I think, the proper sort of disposition to be resorted to. 
But I am rather afraid that Fairlie’s engines are not fit for high 
— I have eulogised them in my letter of the 14th of 

anuary last, more as engines meeting some of the difficulties of 
construction inherent to the actual engine than as a high speed 
engine. 

‘Running Board ” must not be astonished at the above results. 
An average speed of sixty miles is semething very difficult to 
realise, it means that the engine has to run sometimes—very often 
most likely—at speeds of seventy-five miles an hour. Now there 
is a fact too often overlooked in locomotive engineering ; it is this, 
no engine can do more than sixty-five miles an hour, and it is only 
a momentary speed—un coup de collier. Sixty miles an hour in 
thecase of ‘‘ Running Board’s engine cause a great resistance per ton 
especially on sharp curve and on steep incline ; it must be remem- 
bered that the resistance to traction increase as the square of speed. 
The engine of the Holland State Railway may run sixty miles an 
hour, but it is not, I am aware, in a very hilly country. Besides 
we have no diagram of the line’s sections. M. Rabeuf has been 
the first to prove that no engine of the present type was fit to do 
more than fifty-six miles an hour, owing to the very disposition of 
the engines of a locomotive. I am not aware that his very 
interesting memoir has ever been published and discussed in your 
columns. 

Iam afraid to occupy more space than you can allow for such 
generalities, but I purpose, with your consent, sending the solution 
of a problem similar to that of ‘‘ Running Board,” as well as some 
details on M. Rabeuf’s experiments, EDWARD GoBERT, Ing. 

39, Heskey-street, Nottingham. 


HIGH-SPEED ENGINES, 


Srr,—A perusal of the correspondence which has recently 
appeared in THE ENGINEER respecting the above induces me to 
think that the new rotary engine patented by Mr. Hodson, C.E., 
and some time since described in your columns, must have escaped 
notice. This engine I have seen working continuously at a speed 
of 1200 revolutions per minute, with the greatest regularity. I 
have also, through the kindness of the patentee, witnessed its 
performance in driving the Siemen’s and Gramme dynamo-electric 
machines at speeds of 680 and 900 revolutions per minute, respec- 
tively, with what appears to be the greatest success. This engine 
appears to me to meet “‘J.’s” requirements, and the “‘ impressions ” 
and ‘‘thinkings ” of your other correspondents are easily disposed 
of when they can see it at work a - If I remember 

e, 


rightly, the agent for these engines is Mr. 80, Cannon-street, 
who will no doubt be able to answer any questions regarding their 
performance. VERITAS. 


FIRE-BOX ROOF STAYS, 


Str,—In reply to Mr. E. G. Sheward’s letter in THE ENGINEER 
of the 18th inst., permit me to say a word or two. I certainly 
was not aware, nor do I think that any of your readers were aware, 
that the expansive portion of my stay was a colourable imitation 
of his, or any other expansive stay which has been introduced by 
locomotive builders any time within the last thirty years or more. 
Had Mr. E. G. Sheward’s experience extended beyond twenty 
years, he would have known that what he would have called 
colourable imitations of his arrangement existed even then; and I 
am much mistaken if Mr. Reid, of Neilson’s, whose experience 
does extend beyond twenty years, cannot tell him the same thing. 
Expansive arrangements of roof stay bolts, all bearing features 
more or less similar, have been introduced by the score, and many 
of them with as much success as, I doubt not, attended Mr. E. G. 
Sheward’s colourable invention. The very point where he accuses 
me of perpetuating an evil is the one where I claim to have intro- 
duced an important improvement—namely, the mode of connection 
through the copper plate, by cutting in the bottom of the stay to an 
impervious bearing, and filling up the recess with cement, by which 
means the constant leaking of stays—as in Mr. Sheward’s 
invention, or all colourable imitations thereof—is effectually pre- 
vented; I myself having had many hundreds taken out in my 
practice, extending over thirty-five years ; and how Mr. Sheward 
can say it is not so effective as it appears I am at a loss to under- 
stand, when he knows nothing of its practical working. 

Manchester, Sheffield, and Lincoln- STANHOPE PERKINS. 
shire Railway (L tive Department), 

Gorton, March 22nd, 


THE EFFICIENCY OF A TANDEM ENGINE. 


Smr,—It seems to me that the difficulty to be got over in Mr. 
Longridge’s report on Messrs. Nuttall’s engine admits of a 
simple solution. It seems to be obvious that the engine could not 
have given out a horse-power with an expenditure of but 16°7 lb. of 
steam per indicated horse-power per hour, and the total horse- 
power is obtained under such conditions that cylinder condensation 
must have been entirely prevented, which is quite out of the ques- 
tion. Yet, on the other hand, it seems that the feed-water was 
measured carefully enough, although the precautions taken to 
secure accurate registering of the number of tubs were not suffi- 
cient. When I carry out trials of the kind I always superintend 
the water measuring myself, and allow subordinates to take 
diagrams. They can be checked subsequently. A water list 
cannot. The best plan is, no doubt, to have a self-acting register, 


which can be made with a float, a sheet of paper stretched on a 
board, and a pencil; or it may take the form of a counter connected 
with the taps of the measuring tub. 

To go back, however, to what I first said, it appears to me that 
an error has probably been made in calculating the diagrams or in 
taking them. The planimeter, I know by experience, will give a 
higher average pressure than the ordinary system, especially unless 
it is used very carefully, and it introduces certain sources of error 
which must be cautiously guarded against. It is not everyone 
who can use a planimeter. Besides the chance of error here, there 
is also the chance that the indicator springs were not accurate. 
They seldom or never are unless they are specially tested and veri- 
fied, and if they are much used, they will become weak and register 
too high. Before Mr. Longridge carries out any more experiments 
with Mr. Nuttall’s engine, I suggest that he have his indicator 
springs tested and verified. An error of 1b. in the average 
pressure in the small cylinder equals nearly 9-horse power, and 
the same error in the condensing cylinder means about 24-horse 
power. I do not say that Mr. Longridge’s springs were wrong 
to this extent, but I have known new indicator springs as much as 
2 lb. weak in 80 lb. It would be interesting to many of us if Mr. 
Longridge would have the springs he used tested by dead ss 
and let us know the result through your columns. Jd. R. 

Bradford, March 23rd. 


SAFETY VALVES. 
Sir,—My letter to you about the safety valve should read, “‘will 
oa steam rising more than.1 lb.,” in place of 7 lb. as mg 
y inserting this correction you will oblige x. 


AND STEEL InstTITUTE.—The annual general meeting of 
this Institute will—by the kind permission of the president and 
council of the Institution of Civil Engineers—take place at 25, 
Great George-street, Westminster, on the 4th, 5th, and 6th -_ 
of May ensuing, commencing each day at 10.30 o’clock in the 
forenoon. The annual report of the council and the financial 
statement will be presented. The president-elect, Mr. Josiah T. 
Smith, will deliver his inaugural address. The following papers, 
or a selection of them, will be read and discussed :—‘* On the 
Results of Experiments Relative to Corrosion in Iron and Steel,” 
by Mr. William Parker, of Lloyd’s Registry, London ; ‘‘ On the 
Manufacture of Armour Plates,” by Mr. Alexander Wilson, of 
Sheffield; ‘‘On the Manufacture of Steel and Steel Plates in 
Russia,” by Mr. Sergius Kern, St. Petersburg; ‘‘On the Use of 
Steel for Shipbuilding,” by Mr. William Denny, Dumbarton ; “ On 
some Physical Properties of Cast Iron,” by Mr. Charles Markham, 
Staveley ; ‘‘On the Desulphorisation of Iron,” by M. Rollet, 
St. Chamond, France ; ‘‘ On Iron and Steel Permanent Way,” by 
Mr. R. Price Williams, London; ‘‘On Hydraulic Appliances for 
the Bessemer Process,” by Mr. Michael Scott, London ; ‘‘ On the 
Manufacture of Bessemer Steel and Steel Rails in America,” by 
Captain Jones, Edgar Thomson Steel Works, Pittsburg, U.S.A. ; 
‘*On a New Form of Bessemer Crane,” by Mr. Thos. Wrightson, 
Stockton-on-Tees, 


Mr. JAMES FLETCHER.—We regret to announce the death of Mr. 
James Fletcher, of Crumpsall Green, Cheetham Hill, who was head 
of the firm of Messrs. William Collier and Co., engineers and tool 
makers, and for many years took a leading part in the conduct of 
public affairs in Salford. Born at Birtles, Lancashire, in 1806, Mr. 
Fletcher was apprenticed at an early age to the late Mr. Thomas 
Smith, millwright, of Burnley. At the expiration of his appren- 
ticeship he came to Manchester, where, after being employed for 
some years by the late Mr. Charles Dyer, he entered the service of 
Messrs. Sharp, Stewart, and Co. Being subsequently invited to 
take the management of the works of Messrs. William Collier and 
Co., then situated in Greengate, he became a partner in that firm 
in 1853, and on the death of the late Mr. William Collier, in 1863, 
he became sole proprietor. He was elected a councillor of the 
borough of Salford in 1868, and an alderman in 1871. He retired 
from the Council in 1877. In 1843 he took out a patent for im- 
provements in the “ going in” and “‘ winding on” motions of self- 
acting mules, including also a novel application of the principle of 
connecting the ‘‘ copping ” and “‘ winding on” motions, so arranged 
that the one should control and regulate the other. Hus patent of 
1845 relates to flyers, and consists in an improvement in what is 
known as the ‘presser flyer,” and also to the use of malleable 
cast iron as a material for flyers. In conjunction with Mr. Thomas 
Fuller, one of the partners in Collier and Co., he patented, in 1849, 
a number of improvements in machine tools, including a double- 
acting sliding and surfacing lathe ; an apparatus for boring loco- 
motive cylinders in situ; a tool for planing the valve-faces of 
locomotives when in their places ; and various improvements in the 
slotting and shaping machine, including the use of elliptical gearing 
for a quick return. In 1861 he was the patentee, along with Mr. 
J. W. Fuller—another of the partners—of a planing machine, and 
in 1862 he took out a patent, also with Mr. Fuller, for rolling, 
bending, and planing metals. As a practical engineer Mr. 
Fletcher’s advice and assistance were frequently sought, and 
he was a director of several large iron and engineering companies 
in the neighbourhood of Manchester, and also in Glasgow and 
Middlesbrough. He retired from business in 1875, on account of 
failing health. 


THE DRAINAGE OF BIRMINGHAM.—A step towards the fulfilment 
of the drainage scheme adopted ten years ago by the Birmingham 
Corporation has been taken. The Birmingham, Tame, and 
Rea District Drainage Board, at a meeting in the Birmingham 
Council-house, resolved to apply to the Local Government Board 
for their sanction toa loan of various sums amounting in the whole 
to £180,000, the money to be spent in the purchase of land and the 
construction of works. At the same meeting a report was adopted 
from the Works Committee, which dealt with the manner in which 
it is proposed to spend this money. It is intended to acquire 867 
acres of land for irrigation at Tyburn, on which there will be con- 
structed the works necessary to utilise it for the purification of 
sewage. The works will cost between £90,000 and £100,000. 
Included within them is the building of a circular conduit of 8ft. 
diameter, having a fall of 2ft. per mile, and being 2} miles in 
length. This conduit will convey the sewage from the existing 
sewage works at Saltley to a proposed new farm. The surplus 
capacity allowed in the conduit for increase of population will be 
valuable for storage, in which function, the committee point 
out, it may be supplemented by the sixteen small tanks 
at Saltley. The total storage room thus obtained will be 
about eight million gallons, or nearly two-thirds of a day’s 
flow of present dry weather sewage. In this way the Board 
hope to avoid the construction of storage tanks on the one 
hand, and on the other the very undesirable practice of using 
sewage during the night. The sixteen small tanks at Saltiey will 
be connected with the main conduit by suitable culverts, fitted 
with penstocks. The new buildings recommended comprise a 
model farm at Tyburn, consisting of farm buildings, with standings 
for about 100 cattle, and ten-stall cart-horse stable, with barns, 
sheds, granaries, nag stable, machinery, rick yard, &c.; a manager’s 
house, with dairy, and six labourers’ cottages. The Works Com- 
mittee further advise that six labourers’ cottages, and accommoda- 
tion for twenty cattle, be erected on land obtained from the Earl 
of Bradford. In connection with the model buildings they point 
out that general practical opinion, confirmed by experience of the 
sewage lands at Saltley, shows dairy farming to be a very favour- 
able method for disposing of the produce from sewaged lands. 
They think, further, that there is scope for a large establishment 
of the kind near Birmingham, which, unlike some other large 
towns, appears to be supplied chiefly by small dealers. A farm of 
about 48 acres, situated between two parts of the property already 
purchased by the Board, it was determined, on Tuesday, to buy at 
the price of £6000. 
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PUMPING MACHINERY, 


RAJAWELLE, CEYLON. 


MR. JOHN BROWN, C.E., ENGINEER. 
END ELEVATION 


Ir is not so well known as it ought to be that extensive 
engineering works have often been carried out abroad by private 
enterprise ; and in many instances descriptions of such works 
could not fail to prove instructive to that large class of rising 
members of the profession who intend ultimately to seek their 
income in other countries. We illustrate this week, above and 
at page 222, machinery which is of exceptional interest in many 
ways, and loses nothing of that interest or of its value as an example 
of good work well done under very trying conditions, because it 
was completed in 1858. It is still at work doing its full duty, 
and has never given any trouble. 
the machinery consists of a set of pumps driven by a reaction 
turbine—Whitelaw and Stirrat’s. The dimensions of the 
machinery are, however, very large, and the lift about the highest 
ever dealt with by a turbine. Its history and use may be briefly 
stated as follows. 

At Rajawelle, Ceylon, is a very large coffee estate, the property 
of Messrs. Morton and Tytler, wealthy Ceylon merchants. The 
coffee plantations lie on both sides of a hill or small mountain 
range, and to make them productive require constant irrigation. 
The only available source of water for this purpose is the river 
Mahavalaganga, distant several miles from the foot of the 
hills, ‘ separated from them, moreover, by high intervening 

Mr. John Brown, now of Cannon-street, then in Ceylon, was 
consulted about the year 1856 as to the best course to pursue, 
and he suggested the cutting of a canal from the river, and the 
erection ci a turbine to work a set of pumps for irrigation. This 
was to, and Mr. Brown cut a canal capable of conveying 
a stream, 18ft. wide and 2ft. 6in. deep, from the river to a site 
near the base of the coffee hills, and here he put up the ma- 
chinery which we illustrate. The water-wheel was a success 
from the first; but the pumps, made by an eminent London 
firm, were not. ‘They had to deliver water at the top of the hill, 
500ft. above them, and 14 miles distant, at the rate of 1000 
gallons per minute, and this they were quite unable todo. The 
framing had to be braced and strutted with heavy timbers, and 
even then the lift had to be limited to about 300ft. Thus the 
plantation on one side only of the hill could be watered. 

To irrigate the other slope, it was essential that the water 
should be pumped over the top of the hill. For a couple of 
seasons the machinery worked in a makeshift fashion, and then 
Mr. Brown suggested that he should make a trip to England 
and find something suitable in the shape of pumps for his pur- 

. This was done, but his search proved unsuccessful, the 
working conditions being quite unusual. At last Mr. Brown 
found in Mr. James Abernethy, of Aberdeen, a man able and 
willing to help him, and between Mr. Brown and Mr. Abernethy, 
the pumps we illustrate were designed and manufactured. 


With the water wheel, &c., Mr. Abernethy had nothing to do. 
This wheel is,as we have said, of the Whitelaw and Stirrat type,and 
was manufactured by them. It is15ft. 3in. indiameter, and 2ft. 8in. | 
deep, and it gives off 200-H.P., with an efficiency of about 
76 percent. Within each of the arms is a regulator, consisting | 
of asmali sluice by which the orifice of discharge may be con- | 


tracted in dimensions, or even almost closed. This sluice is kept 
open by aspring. A weight acts on this spring and the sluice 
in such a way that, should the velocity of the wheel increase too 
much, the centrifugal force of the weight enables it to overcome 
the resistance of the spring and close the sluice more or less. This 
apparatus works admirably, keeping the speed of the wheel very 
steady. Water is led to the wheel from the canal by a pipe, 6ft. 3in. 
diameter inside. The effective head is 18ft. and the wheel makes 
42 revolutions per minute. At the top of the main spindle is 


| keyed a cast iron mitre wheel, 7ft. 4in. in diameter, which 
It will be seen at once that | 


gears with a similar wheel keyed on a horizontal shaft, which is 
connected by a coupling with the crank shaft of the pumps. There 
are, it will be seen, three sets of pumps of very peculiar con- 
struction. Each set consists of four plungers 6in. in diameter and 
20in. stroke. These plungers are arranged so as to resemble the 
letter H. The connecting rod grasps the centre of the cross bar 
of the H and the ends of the two uprights represent the four 
plungers. * No guides are required in addition to the stuffing- 
boxes. Each pair of plungers has one suction and one delivery 
valve arranged in clack-boxes as shown, and the hollow pillars 
of the frame are used as waterways in a manner which will be 
readily understood from our engraving. The valves are of the 
double beat type, striking metal to metal. The water enters 
between them and is delivered through them upwards and 
downwards. The entire seat, valve, and all can be readily 
removed if necessary. Each set of pumps is provided with a 
tall air vessel, and we understand that notwithstanding the great 
speed for the lift at which these pumps are driven, there is no 
concussion, and the delivery is quite constant andsteady. Themain 
is 14 miles long, the lift is 500ft., and the calculated delivery 
1000 gallons per minute. The machinery has been almost con- 
stantly at work since 1858, a period of nearly twenty-three years, 
and during that time it has done its duty almost without 
repairs. A crank shaft was, we believe, broken after about 
fifteen years of service, but this was the only failure of the least 
importance which has taken place. 

The carrying out of this work reflects very great credit on Mr. 
Brown, then a very young man. The locality is extremely 
unhealthy for Europeans, and in the hot season for natives, 
cholera abounding. But Mr. Brown escaped, although much of 
his time was spent now and then in doctoring the natives. The 
most difficult work was cutting the canal, which had in one 
a to be blasted for more than a mile through solid rock 40ft. 

jeep. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James A. Shawyer, chief 
engineer, to the Defence, vice Keeling; and John Lanksbury, 
chief engineer, to the Revenge, vice Topp. 

CoustnLy AMENITIES.—If a disinterested —that is a 
**Roosian,” or a ‘‘ Proosian,” or a Turk—feels the need of an 
emetic, we advise him to read the article in THE ENGINEER of 
February 4th, entitled ‘‘ Selected American Patents.” If it 
does not retch him it will be useless to try lobelia or ipecacuanha. 
—American Manufacturer, 


JORDANS’ PULVERISING MACHINE. 


THE object the inventors had in view when designing and work- 
ing out this invention was, we are told, to produceamachine capable 
of reducing all kinds of materials from the hardest, such as 
emery, to the softest, such as cereals, and artificial manures, 
to any even degree of fineness without the use of sieves, by im- 
pact or percussion only, and not by grinding or frictional action, 
and this by the most simple combination of solid working parts. 
The following explanation will we think demonstrate the principle 
and manner in which this has been effected. Two circular dished 
castings C, each having a long bearing projecting from its centre 
are bolted together by their flanges, and form the crushing, 
chamber, which has an inlet opening on the top, and two outlet 
openings, one on each side. The two bearings carry short wrought 
iron spindles, which meet end to end in the centre of the crush- 
ing chamber. On the inner end of each spindle is keyed a set of 
four arms H, nearly the diameter of the chamber, the surfaces of the 
one set of arms being set at 45 deg. with the horizontal centre line 
so that they are para!lel to and face those of the other set. 
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These arms pass in opposite directions close to each other and 
to the sides of the chamber, and their backs are so formed as to 
create a blowing or fan action in the chamber, drawing air through 
openings in the sides and near the centre of the chamber. 
On the outer end of the spindles are keyed pulleys for 
driving by belts, the spindles and their arms and pulleys being 
quite free and independent of each other to turn in opposite 
directions. One of the said spindles has a worm M engaging a 
wheel, and working the vertical shaft; this again drives at a given 
speed the automatic feeder. By means of driving belts on the 
pulleys, the spindles and their arms are revolved in reverse direc- 
tions at any speed suitable for the materials to be crushed. The 
material falling into the chamber from the automatic feeder, is 
struck by one of the arms, owing to the angle of its face, into the 
path of those revolving in the reverse direction, and is by them, 


~ 
for the same reason, immediately returned. Thus itis with great 
force struck to and fro from arm to arm until as fine as requi 
There is therefore no grinding action, the crushing being done 
entirely by percussion or impact, but without centrifugal force. 
This is the whole process of crushing. 

The fineness of the materials leaving the machine is regulated 
by the current of air, which immediately takes away all particles 
light enough to float in it, and the force of this current 
can be adjusted by simply closing or opening the apertures in the 
casing for this purpose. The current in the machine is sufficient 
to carry the crushed material up 10 or 20 feet of pipe to another 
chamber, the height of the column of pipe also regulating the 
size of the particles delivered, different sizes being delivered at 
various levels if required. 

This machine has now been at work for some months on quartz, 
cement, paint material, dyes, cereals, &c., all of which substances 
it is reducing to impalpable powder, and we are informed that 
Messrs. Jordan and Son, of 52, Gracechurch-street and Ber- 
mondsey, have a machine constantly in action, and are prepared 


to crush samples of any kind for intending purchasers. 
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COLLAPSED MARINE BOILER FURNACES. 


Ir has been known for some time that the flues of marine 
boilers collapse under very mysterious circumstances. The facts 
are in all these cases very similar, and may be briefly stated. A 
steamer with, perhaps, new boilers, goes to sea, and before a 
week has elapsed, the crown of a furnace comes down. At the 
end of the voyage, this is either lifted or patched, or a new 
furnace is put in. Then another furnace collapses, and so on ; 
sometimes three furnace crowns come down together. In all 
these cases there is an ample supply of water, and the pressure 
does not exceed that which the boilers were intended tocarry. The 
engraving above from a photograph shows a stack of collapsed fur- 
naces of Yorkshire irons, to be seen at the works of Messrs. 
John Stewart and Son, Blackwall. All these furnaces have 
collapsed under the conditions stated—that is to say, the pres- 
sures have been moderate, and tliere was plenty of water. 

To such proportions has the evil grown that “ Lloyd’s” have 
been applied to to investigate the matter, and Mr. Parker has 

m carrying out an exhaustive series of experiments to ascer- 
tain the causes of these collapses. A report on the subject will 
soon be made, and it would be premature at present to say more 
than that Mr. Parker has made some curious discoveries, and 
has apparently traced the cause of the collapses to the use of a 
particular oil for lubricating the cylinders. 

It will be seen that the admirable quality of the plates was 
sufficient to prevent accidents. No rupture has ‘oes place. 
The plates have become red hot and collapsed quietly—in many 
cases without starting a rivet or springing a leak. 


OONTRAOTS OPEN. 


GIANTS’ CAUSEWAY TRAMWAY, 

THE following isan abstract from the specification of works in the 
contract for the construction of this tramway :— 

1. Extent of Work.—The work comprises the construction of a 
tramway from Bushmills to Portrush, both in the county of Antrim, 
Ireland, along the main coast road between those places, 
terminating at the Northern Counties Railway Station at Port- 
rush, a distance of 5 miles 75 chains. The contract includes 

i 3 altering, reforming, or rebuilding the existing fences of 
the public road, according to the plans and cross sections ; also the 
formation of a raised tramway siding, together with all necessary 
drains, channels, and culverts ; also the excavating, embanking, 
forming, and metalling, and paving of the tramway, roadways, and 
crossings ; the laying of the permanent way, points, crossings, and 
sidings, and every other work that may be necessary for the entire 
completion of the tramway, whether specially named herein or 
not, The work, when finished and ready to hand over to the com- 
pany, is to be in every respect conformable to the per sections, 
and drawings of the company’s engineer. The level of the rails to 
be approximately the same as the mean level of the existing 


way. 
2. Permanent Fences.—(1) The existing road fence along the 
north side of the line between Bushmills and Portrush, being a 
length of 5 miles 20 chains, is to be reformed according to the cross 

ions shown on contract plans, so as to increase the width of 
roadway from what it is at present to a width of 26ft. 6in. in the 
case of a new sod fence; and of 27ft. if the fence on the north side 


be a stone wall, the width to be measured from the toe of 
the opposite fence. The new fences will have to correspond to the 
fences along the said county as now existing, and shall consist 
of earth having a base of 4ft. 6in. on a level with the tramway 
path, hereinafter described, and 3ft. high above such level and 
18in. wide at the top, the front or roadside of which and the top 
shall be built or covered with green s sods, and the remainder 
be sown with grass. (2) A rubble wall, neatly built and 
finished off, even on the top, and coped with large through stones, 
set in mortar, bringing all up to the height of 3ft. above the tram- 
way. The stone composing such fence shall be basalt, but a con- 
tinuous coping of white limestone in large blocks will be allowed, 
but no em. admixture of basalt and limestone will be admis- 
sible. (3) Rubble Masonry Walls.—These are to be built of 
angular basalt rubble stone, properly bonded, to be carried up to 


GENERAL SECTION OF ALTERED ROAD 


yards ; No. 4. Wire fencing, 2 miles. In the several kinds of 
| fences where at present field gates or entrances exist, gaps 6ft. 
| wide are to be left neatly finished off, but no gates nor gate posts 
supplied, but where gates or posts exist they are to be re-erected 
in line of the new fence. 
3. Culverts and Drains.—Culverts.—In all places where shown 
| on the plans the culverts under the roadway shall be lengthened to 
| the outside of the new fences, in all respects as to size and build 


| similar to the existing culverts. Drains.—To carry off the road 
| surface water under the tramway, cast iron pi in. in diameter 
| and long enough to go through fence, shall be laid underneath the 


| stone curbing and sleepers in such a manner that the water shall 
have free vent. Such drains shall not be less in number than 
| twenty to the mile. When the tramway is paved any surface or 
| other drain which shall be interfered with, s be so reconstru: 


SECTION OF RAISED 


TRAMWAY 
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SECTIONS OF ROADS, PATHS, AND PERMANENT WAYS. 


2ft. Gin. above the level of the tramway path, 18in. wide on the 
top, and coped with rp thorough stones of basalt. The founda- 
tions are to be carried down, so as to secure a firm and continuous 
bearing, and the wall to be brought up with a batter of 1 in 6. 
(4) Wire re ag the top of earth mound is to consist of two 
lines of wire of No. 6 gauge charcoal iron wire ; wire to be strained 
and stapled to posts of larch 3ft. 6in. long, and of not less than 
12 square inches section, placed 8ft. apart, and driven 24in. deep, 

ving been first barked and charred for that length. Straining 
posts of 18 square inch section, to be placed at every 100 yards, 
with proper stays and binders. For the different varieties of fences 
assume lengths as follows :—No. 1. Sod fence, 4 miles 1 


000 8; 
No. 2, Dry stone rubble, 800 yards; No. 3. Masonry wall, 300 | 


that no obstruction to the free passage of the surface or drain 
water shall be caused. 

4. The Raised Tramway Path.—The raised tramway path shall 
resemble an ordinary foot pathway, and be formed along the north 
side of the road, from the cross roads near Bushmills to the gas- 
works at Portrush, and shall be formed as follows, except where 

ial description or modifications are mentioned h ter or 
shown upon the plans :—A clear width of roadway of 20ft. shall 
be left from the outer edge of the raised path to the toe of the 
opposite fence. The outer edge of the tramway path shall be 


formed of a stone curbing—described below—elevated above the 
thway in as 
iform with the 


side of the road from 2in. to 6in., so as to keep the 
nearly as possible even gradients, approximately 
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Ete of the road, but irrespective of small irregularities. The 
all of the road from the centre to this curbing forming a sufficient 
water-table, no paving being required. This pathway shall have a 
width of 6ft. Gin. from the edge of the curbing to the toe of the 
fence, where such fence is an earth and sod mound, and 7ft. in 
width where the fence isa stone wall. The top surface of the rails 
shall be flush with the surface of the pathway, and uniform with 
the top surface of the curbing. The inside edge of the outer rail 
shall be distant 18in. from the outer edge of the curbing, and the 
gauge between the rails shall be 3ft. The top surface of the path- 
way, after the sleepers, rails, and ballast are laid, shall be neatly 
gravelled for its entire length to a level flush with the surface of 
the rails. At places shown on the plans for a width of 6ft., 
where the tramway path crosses other roads it shall be paved with 

uare setts, laid fiush with the level of the rails, and the roadways 
adjacent metalled up to the same level; guard rails being laid at 
these places for such lengths as may be required. 

5. Curbing.—The curbing of the raised pathway shall be com- 

sed of granite from Mourne—Newcastle, Annalong, or Kilkeel— 

Newry, or Castlewellan, County Down, or other approved quarries, 
and be of sound quality, without crack or wedge marks on the 
exposed surfaces, and to be chisel-dressed or picked upon the top 
surface, 5in. wide, and on the front 9in. deep, and on the back for 
2in. down from the surface ; the bottom surface must be flat and 
average 5in. in width, but no portions may be less than 4in. wide. 
The average lengths of the stones to be 3ft. 6in., and minimum 
length 3ft. A proportion of shorter lengths, not exceeding 5 per 
cent. of the whole length to be used where necessary. Total 
quantity, assume 9200 yards. Ramped curbing for gate entrances 
7in. by 7in., dressed on the top and face, in 4ft. lengths, two for 
each crossing. Adjoining stones of curbing to be chamfered after 
laying. Total length required, 280ft. Such curbing can be ob- 
tained from Mr. Coulter, Newcastle, County Down, delivered at 
Portrush harbour at about 2s. per yard forward. Square Setts.— 
The square setts shall be either of granite from Mourne, Newry, 
Castlewellan, or Goraghwood, or other approved quarries, or of the 
hard blue basalt of the district, County Antrim, their dimensions 
shall be 6}in. by 4in. by 5ft. deep, and 36 per cent. of the number 
to be 4in. by 4in. by 5in. deep. Quantity to be laid assume 2800 
square yards. 

6. Lime Concrete.—The concrete shall consist of good coarse 
washed gravel, free from loam or clay, and freshly slaked lime, 
in the proportion of 5 measures of gravel to one of lime, to be 
mixed dry, and afterwards thoroughly incorporated with only a 
sufficiency of water when required for use. 

7. Mortar.—The mortar shall consist of freshly slaked lime, 
carefully watered to prevent any solid unslaked peas remaining, 
and clean sharp river or pit sand, mixed in the proportion of two 
of sand to one of lime. The mortar must be mixed in a dry state 
and well tempered with a proper quantity of water before using, 
and be used freshly made. All mortar more than twenty-four hours 
mixed with water must be rejected. 

8. Permanent Way.—Rails.—The rails shall consist of two 
patterns, to be approved of by the engineer-in-chief. First, for 
the greater part of the way for 5 miles 22 chains, the rails shall be 
rails of Barrow steel flange, or other approved quality, weighing 
40 Ib. the yard, in lengths of 24ft., to be faid straight or curved as 
may be required, free from twists or uneven bends, with proper 
expansion at joints. The rails are to be joined with fish-plates 
1ft. 3in. by 2in. by Zin., secured by bolts and nuts, three to each 
joint, weighing 2lb. each. The rails are to be secured to the 
sleepers by six wood-screws 5in. long, weighing } lb. each, having 
washers 2in. by 2in. by din. thick; and six Newman’s non-rising 
dogspikes #in. in diameter, to each rail. In laying, no rail joint is 
to be closer than 3ft. to any joint between the longitudinal 
sleepers. Total length, including sidings, 5 miles 33 chains. 
Secondly, grooved steel tramway rails, weighing 451b. to the yard, 
to be laid in the streets of Bushmills and Portrush, assume total 
length, including a 60 chains. For the several curves the 
rails are to be bent cold to the proper curve, and to exhibit no 
cracks or flaws after such bending. Sleepers.—The sleepers 
shall be of Baltic red pine, pitch pine, or Memel, free 
from sapwood, shakes, or cracks, and be Qin. by Gin. to 
scantling, in lengths of 24ft., or a minimum length of 18ft., except 
on curves, where shorter lengths are required. On sharp curves 
such sleepers shall be scarfed to each other to form the requisite 
curves. Cross struts and ties shall be inserted between the sleepers 
to prevent lateral displacement, of which there shall be two, at 
least, for each sleeper. The tie bars shall be #in. bar iron passing 
under the rails in a groove, cut in the sleepers, the ends being 
turned at right angles for a length of 2hin., pointed and driven 
into the sleepers. Where the groove tramway rails are to be used, 
the sleepers shall be of pitch pine, Memel, or Baltic pine, 4in. by 
6in. scantling, free from all flaws or cracks, and creosoted, scarfed 
to each other, and tenoned accurately to receive the rail, and to 
be in lengths of not less than 18ft. On curves the sleepers shall 
be steamed and bent to the proper curve before laying, and all 
sleepers splitting in such bending are to be rejected. At distances 
of not more than 10ft. apart proper struts are to be inserted of 
lin, gas pipes, with jin. bars, passing through the sleepers with 
heads, screw nuts and washers. The rails shall be secured to the 
sleepers by sufficient lateral spikes, or other approved method 
before the paving is put down. 

9. Mode of Laying.—In all places, except where grooved rails 
are to be used, in laying the permanent way, a longitudinal trench 
shall be excavated, only so deep that when the sleepers and rails 
be laid they shall be at the proper levels. The necessary drains, 
for the surface drainage of the roadway, will have to be laid 
underneath the sleepers, and also sufficient cross drains, filled with 
angular or broken stones, as may be necessary to draw eff to the 
outside drains any water which may percolate under the sleepers. 
All the cross struts and ties will then be put in and the rails laid 
down and secured. After receiving the approval of the engineer 
the gravel may be filled in, having the top surface brought level to 
the rail surface, by a covering of 2in. of fine gravel and blinding. 
In the laying of the permanent way, where grooved rails are used, 
a trench, ¢ft. 6in. wide, shall be excavated to the uniform depth of 
1ft. below the ultimate rail level, and filled 4in. deep with con- 
crete, which must be brought to a level surface before setting. 
Should the contractor remove more earth than was necessary to 
obtain the requisite depth, without having been required to do so 
by the engineer, he shall fill up such superfluous excavation with 
concrete, and shall not be allowed for this additional work. Upon 
this bottom of concrete, after proper consolidation, shall be placed 
the sleepers, with rails, cross ties, crossings, &c. &c., and the inter- 
vening spaces filled in with clean gravel or very fine quarry chips— 
basalt—to a depth of 3in., upon which shall be laid the square sets 
with narrow interstices, and driven down to an even surface, level 
with the top of the rails. The interstices to be filled in with 
gravel and hot grouting of tar, brimstone, and sand. The portion 
paved thus will comprise between the rails, and for 18in. on either 
side, and shall be laid breaking joint at every course. Total length 
of square sett paving, 6ft. wide, assume 1400 yards. Where grooved 
rails are used, switch points will not be required, but only the ordi- 
nary movable steel points, pivotted at the base and moving in the 
groove junction, also the necessary crossings. 

10. Passing Places shall be made where shown on the plans. 
The tramway path or pathway at such places being finished off 
level with the curbing for a width of 15ft., the distance between 
the rails of the main line and the nearer rail of the passing place 
being 4ft. Gin. There shall be switch points and levers at each end 
of the passing places. 

It is intended to work the tramway and railway by steam 


wer. 

Mr. Wim. A. Traill, M.A. Ing., is the engineer of the company 
and tenders, on forms to be provided for the purpose, are to be 
sent in to the Secretary, Giants’ Causeway Company, Portrush, on 
or before the 31st inst, 


MOLECULAR ELECTRO-MAGNETIC INDUCTION. 

Pror. D. E. Hucues, F.R.S., by no means content with having 
given to the world two of the most wonderful instruments in a 
century of wonderful instruments, is carrying out a new series 
of researches which seems destined to reveal many new wonders. 
The first of several papers on these researches was read last week 
before the Royal Society. In it Prof. Hughes stated that his 
induction currents balance had shown extreme sensitiveness to 
the slightest molecular change in the composition of metals and 
alloys, and gave evidence of peculiarities in iron and steel, for 
which their magnetic properties failed to account. The new 
investigation was commenced to obtain a cause for these pecu- 
liarities, and the experiments have been carried out by means of 
a new apparatus, in which the acting portion is the wire under- 
going examination. The apparatus consists, first, of an instru- 
ment for producing the new induction current ; second, of a 
sonometer or balancing coils ; third, rheotome and battery ; and 
fourth, thetelephone. Thediagramshowsroughly the position of the 
apparatus, the wire under examination passing through the axis 
of the coil. The wire is rigidly fixed at one end, so arranged that 
torsion can easily be applied. The sonometer used is one founded 
on a principle laid down in Comptes Rendus in 1878. It con- 
sists of two coils at right angles, the internal coil movable about 
a vertical axis, and having a pointer clamped to it so as to enable 
the number of degrees of motion to be easily observed on a 
graduated scale. Whenever the axis of the interior coil is 
perpendicular to the exterior coil, no induction takes place, and 
we have a perfect zero ; by turning the interior coil through any 
degree we have a current proportional to this angle, and in the 
direction in which it is turned. As this instrument obeys all 
the well-known laws for galvanometers, the readings and evalua- 
tions are easy and rapid. Prof. Hughes, in his paper, says, “ If 
the coil upon the stress bridge is perpendicular to 
the iron wire, and if the sonometer coil is at zero, 
no currents or sounds in the telephone will be perceived, but the 
slightest current in the iron wire produced by torsion will at 
once be heard ; and by moving the sonometer coil in a direction 
corresponding to the current, a new zero will be obtained, which 
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will not only balance the force of the new current, but indicate 
its value. A perfect zero, however, will not be obtained with the 
powerful currents obtained by the torsion of two millimetres 
diameter iron wire. We then require special arrangements of 
the sonometer which are too complicated to describe here. The 
magnetic properties of iron, steel, nickel, and cobalt, have been 
so searchingly investigated by ancient as well as modern scientific 
authors, that there seems little left to be known as regards its 
molar magnetism. Professor Hughes uses the word molar here 
simply to distinguish or separate the idea of a magnetic bar 
of iron or steel magnetised longitudinally or transversely 
from the polarised molecules which are supposed to produce its 
external magnetic effect. Molar magnetism, whilst having the 
power of inducing an electric current in an adjacent wire, pro- 
vided that either has motion or a change in its magnetic force, 
as shown by Faraday in 1832—has no power of inducing an 
electric current upon itself or its own molar constituent, either 
by motion or change of its magnetic moment. Molecular mag- 
netism has no, or a very feeble, power of inducing either mag- 
netism or an electric current in an adjacent wire ; but it possesses 
the remarkable power of strongly reacting upon its own molar 
wire, inducing—comparatively with its length—powerful electric 
currents in a circuit of which this forms a part. 

After referring to the work in connection with the relation 
between stress and magnetism of Ampire, Mattencci, Westheim, 
Vilari, Weidermann, and Sir W. Thomson, Prof. Hughes said 
from his own researches he was convinced that “we have in 
molecular magnetism a distinct and separate form of magnetism 
from that which we develope, or render evident, longitudinal or 
transversal magnetism, defined above as molar. If we place an 
iron wire, say 20 centimetres long, 1 millimetre diameter, in the 
axis of the coil of the electro-magnetic balance, and if this wire 
is joined to the telephone, we find that on passing an electric 
current through the inducing coil no current is perceptible upon 
the iron wire ; but if we give a very slight twist to this wire at 
its free end—one-eighteenth of a turn, or 20 deg.—we at once 
hear, clear and comparatively loud, the currents passing the coil ; 
and although we only gave a slight elastic twist of 20 deg. of 
a whole turn, and this spread over 20 centimetres in length, 
making an extremely small molar spiral, yet the effects are 


more powerful than if, using a wire free from stress, we turned 
the whole coil 40 deg. The current obtained when we turn 
the coil, as just mentioned, is secondary, and this with the ceil at 
any angle any current produced by its action, either on a copper, 
silver, iron, or steel wire ; in fact, it is simply Faraday’s dis- 
covery, but the current from an elastic twist is no longer 
secondary under the same conditions, but tertiary, as I shall 
demonstrate later on. The current passing through the coil 
cannot induce a current upon a wire perpendicular to itself, but 
the molecules of the outside of the wire, being under a greater 
elastic stress than the wire itself, they are no longer perpen- 
dicular to. the centre of the wire, and consequently they react 
upon this wire as separate magnets would upon an adjacent wire. 
It might here be readily supposed that a wire having several 
twists, or a fixed molar twist of a given amount, would produce 
similar effects. It, however, does not, for in most cases the 
current obtained from the molar twists are in a contrary direc- 
tion to that of the elastic torsion. Thus, if I place an iron wire 
under a right-handed elastic twist of 20 deg., I find a positive 
current of 50 deg. sonometer ; but if I continue this twist so 
that the index makes one or several entire revolutions, thus 
giving a permanent molar twist of several turns, I find upon 
leaving the index free from any elastic torsion, that I have a 
permanent current of 10 deg., but it is no longer positive but 
negative, requiring that we should give an elastic torsion in the 
previous direction, in order to produce a positive current. Here 
a permanent elastic torsion of the molecules is set up in the 
contrary direction to its molar twist, and we have a negative 
current, overpowering any positive current which should have 
been due to the twisted wire.” 

“The following table shows the influence of a permanent twist, 
and that the current obtained when the wire was freed from its 
elastic torsion was in opposition to that which should have been 
produced by the permanent twist. Thus, a well-softened iron 
wire, 1 millimetre in diameter, giving 60 deg. positive current for 
a right-handed elastic torsion of 20 deg., gave after 1 deg. ‘80 
permanent torsion a negative current of 10 deg. 


1 complete permanent torsion (right-handed) negative .. 10 
2 ditto ditto ditto ee 1 
3 ditto ditto ditto 15 
4 ditto ditto ditto 16 
5 ditto ditto ditto 12 
6 ditto ditto ditto 10 
7 ditto ditto ditto h 
8 ditto ditto ditto 4 
9 ditto ditto ditto 3 
10 ditto ditto ditto 3 


wires upon a central structure.” 


Sending the current through the wire with the telephone to 
coil the tertiary effects are obtained, but the effect is not found 
in using non-magnetic metals. It requires a great many perma- 
nent twists in a wire to be able to see any effect from these 
twists, but if we give to a wire, 1 millimetre diameter, furty 
whole turns—or until its fibres become separated—we find some 
new effects ; we find a small current of 10 deg. in the same direc- 
tion as its molar twist, and on giving a slight twist—20 deg.— 
the sonometric value of the sound obtained is 80 deg. instead of 
50 deg., the real value of a similar untwisted wire ; but its 
explanation will be found by twisting the wire in a contrary 
direction to its molar twist. We can now approach the zero but 
never produce a current in the contrary direction, owing to the 
fact that by the spiral direction, due to the fibrous molar turns, 
the neutral position of its molecules are no longer parallel with 
its wire, but parallel with its molar twist ; consequently an 
elastic strain in the latter case can only bring the molecules 
parallel with its wire, producing no current, and in the first 
case the angle at which the reaction takes place is greater than 
before, consequently the increased value of its current. 

The measurements of electric force mentioned in this paper 
are all sonometric on an arbitrary scale. Their absolute value 
has not yet been obtained, as we do not, at our present stage, 
require any except comparative measures, Thus, if each wireis 
of 1 millimetre diameter and 20 centimetres long, all render the 
same stress in the axis of its coil, and the following are 
the sonometric degrees of value :— 


Deg. 
Softiron .. .. - 60 Tertiary current. 
Hard drum iron 50 n o 
Hard tempered steel 10 
Copper, silver, &. . 0 


The tertiary current increases with the diameter of the wire, 
the ratio of which has not yet been determined ; thus, an ordi- 
nary hard iron wire of 1mm. diameter giving 50 deg., one of 
2mm. diameter gave 100deg.; and the maximum of force 
obtained by any degree of torsion is at or near its limit of 
elasticity, as if in same time we also pass this point, producing 
a permanent twist, the current decreases, as shown in 
the case of a permanent twist. Thus, the critical point of 
1 mm. hard iron wire was 20 deg. of torsion, but in hurd steel 
it was 45 deg. 

Longitudinal strains do not produce any current whatever, but 
a very sligiit twist to a wire, under a longitudinal strain, pro- 
duces its maximum effects; thus, 20deg. of torsion being the 
critical point of iron wire, the same wire, under longitudinal 
strain, required but from 10 deg. to 15 deg. 

A large number of experiments have been made, some of 
which, through the kindness of Professor Hughes, we have 
witnessed, all tending to prove the theory he has advanced. 
He finds that heat has a very great effect upon molecular mag- 
netic effects. On iron it increases the current, but diminishes it 
in steel. The paper we have thus briefly described was devoted 
to experimental facts by Prof. Hughes, who said :— 

“If we assume with Poisson, that the paths of the molecules of 
iron are circles, and that they become ellipses by compression or 
strain, and also that they are capable of being polarised, it would 
sufficiently explain the new effects. 

“Joule has shown that an iron bar is longer and narrower 
during magnetisation than before, and in the case of the trans- 
verse strain the exterior portions of the wire are under a far 
greater strain than those near the centre, and as the pplarised 
ellipses are at an angle with the molecules of the central portions 
of the wire, its polarisation reacts upon them, producing the 
comparatively strong electric currents described.” 


Copper, helix, 1 centimetre diameter, 


SourH KENSINGTON MuskuM.—Visitors during the week ending 
March 19th, 1881 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 10,578 ; mercantile marine, building 
materials, and other collections, 3592. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 5 p.m., Museum, 1499. $ 
mercantile marine, building materials, and other collections, 214. 
Total, 15,813. Average o' week in former years, 
15,914, Total from the opening of the Museum, 19,769,599, 
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RAILWAY MATTERS. 


Mr. SHAW LEFEVRE has been appointed chairman of the Select 
Committee to which Major Nolan’s Bill on tramways has been 
referred. Among other things, the Bill proposes that there shall 
be an increase of speed, that steam shall be used, and that in 
certain cases the rails shall be laid above the level of the thorough- 
fares. The committee will meet to take evidence on Friday next. 

Ir has been judicially decided in the American law courts that 
a mail agent, or travelling post-office servant, when travelling 
as such on railroad trains, is not a passenger, and cannot therefore 
recover damages for injury in case of accident ; also, that a pas- 
senger riding in a baggage car when there is room in the passenger 
cars, cannot recover in case of injury, if it shall appear that he 
would not have been injured if he ae been in the passenger cars. 

In concluding a report on the collision which occurred on the 
13th of January, near Wakefield (Kirkgate) station, on the Lan- 
cashire and Yorkshire Railway, Major-General Hutchinson says : 
“This collision could not have happened had the locomotive 
siding been provided with safety points properly interlocked with 
the main line signals ; and it is to be hoped that the remodelling 
of this important station will now not be deferred a moment 
longer than is absolutely necessary.” 

THE official statement of the numbers and classes of the cases 
relieved out of the casualty fund of the Railway Benevolent Insti- 
tution shows that during the past year 2177 cases have been 
relieved. Outof these, 130 claims have arisen from the deaths of 
railway servants killed by accidents, 1837 from injuries received 

bers in accidents, and 210 from deaths by sickness and 
natural causes. These claims have arisen on nearly every railway 
in the kingdom; the most prominent forms of accident being 
injuries sustained in track coupling and injuries by falls. 

THE construction of the St. Gothard Railway on the Tessin side 
is now, the Geneva correspondent of the Z'imes says, in so forward 
a state that the completion of the section between Airolo and 
Bellinzona by the end of June is regarded as certain. The section 
between linzona and Locarno has been in running order for 
some time. Owing, however, to the condition of the great 
tunnel, where the so-called windy stretch, a bed of rotten 
limestone and gypsum, which swells on exposure to the air, is still 
breaking the engineers’ hearts, the line is not likely to be ready for 
through traffic before October, if then. The Federal Tribunal 
have decided against the contractors for the great tunnel in 
respect of their demand for a prolongation by 780 days of the time 
originally fixed for the completion of the work. 

THE report of the North British Railway Company for the 
meeting on the 31st inst., shows that the —— now possesses 
of effective stock 470 engines, 426 tenders, 297 first-class carriages, 
67 second-class, 662 third-class, 178 composite, 140 horse boxes, 
148 passenger luggage vans, 1 post-office, and 1 meat van, 101 
carriage trucks, orse carriage, or 1596 in all. The effective 
stock in the wagon department includes 27,866 vehicles of all 
kinds, The total number of miles of line worked by the company’s 
stock and engines, including those rented and worked over, is 
10854, the miles owned by the company being 870. The total 
train mileage in the half-year ending Bist January was, passenger 
trains 2,278,652, and of goods and mineral trains 2,776,618. The 
locomotive power cost, including all expenses, £129,577 14s. 8d. 

In the last report of the American Postmaster-General it is 
stated that one of the greatest improvements in the service has 
been the abolition of ‘‘ distributing” post offices, and the enforce- 
ment of close and thorough distribution of all mail matter in 
transit upon the railroad lines, thereby expediting the delivery of 
matter to all parts of the country by many hours. A er 
consequence of this innovation has ese the subordination of a 
postmasters in everything affecting the distribution and despatch 
of mails to the General Superintendent of Railway Mail Service 
and the divisional superintendents under his orders, thus securing 
uniformity of practice. And it is added, in connection with this 
change, that during the ae year only one piece of matter out of 
every 3482 handled by the servants of the Railway Mail Service 
was incorrectly distributed, and that every such error was 
panty detected, and the servant who committed it notified of 
the fact. 

Ir has been remarked in the money article of the Times that 
“there is a good deal of comment in the market on the fact of 
the North British Railway directors declaring a dividend on the 
Ordinary stock in present circumstances. A full explanation is 
called for as to the mode of dealing with the finance of the new 
Tay bridge. When the accident happened the directors wrote off 
£120,000 at once, partly at the expense of the Preference share- 
holders, about whose losses there was a great deal of outcry at the 
time. But if the old bridge is to be virtually condemned, even 
this £120,000 is not sufficient; the whole cost, which was over 
£300,000, ought to be written off. Ifa new and wider bridge is 
built the excess of cost to build it as compared with the cost of the 
old bridge may, perhaps, be fairly charged to capital ; but whatever 
has been really lost, must be made good out of revenue. The ques- 
tion is of general interest in railway finance, and we trust a complete 
— will be given of what is going to be done, and the reasons 
‘or it.” 

THE annual report of the State Board of Health of Connecticut 
gives statistics relating to the visual power of the railway men of 
the State. According to the Scientific American, Dr. Bacon 
examined 326 servants of the New York and New England road ; 
211 of the New York, New Haven, and Hartford ; 76 of the 
New London and Northern; 121 of the Norwich and Worcester ; 
98 of the Connecticut Western ; 59 of the Connecticut Valley ; 133 
of the New York, Providence, and Boston ; and 5 of the South 
Manchester road. Total, 1029. Of these 160 were engineers ; 157 
firemen ; 100 conductors; 327 brakemen; 90 switchmen; 97 
station agents ; 98 flagmen and other signal men, Of the total 
number 35 were red or green blind ; 13 defective in colour percep- 
tion; 78 less than normal vision. Total defective, 120. Dr. 
Carmalt examined 921 employés on the New York, New Haven, 
and Shore Line, Housatonic, Naugatuck, Northampton, Air Line, 
Danbury and Norwalk, Shepaug, er Haven and Derby, and New 
Canaan Railroads, Of the engineers he examined 131, and found 
23 with defective vision and 5 dichromatic—two colours—of the 
128 firemen, 6 had defective vision and 2 dichromatic; of 102 
conductors, 14 had defective vision and 3 dichromatic; of 308 
brakesmen, 38 had defective vision and 13 dichromatic ; of 137 
switchmen, 22 were defective in vision and 2 were dichromatic ; 
of 115 station agents, 25 were defective in vision, and 3 dichromatic. 

In the report of the directors of the North British Railway to 
the meeting to be held on the 31st inst., they express their belief 
that the Tay bridge finally decided upon is the Best possible under all 
the circumstances. It provides for the navigation of the river 
four spans of a width of 245ft., the greatest height being, from 
high-water to the under side of the girders, 62ft., as against 88ft. 
in the old bridge. The line of the bridge will be of a uniform 
gradient of 1 in 180, while in the old bridge the gradient varied 
considerably, being in one part as severe as 1 in 74. North of the 
four navigable spans, there were in the old bridge nine other large 
— ; in the new bridge these will be replaced by eighteen spans 
of half the old dimensions, the girders being placed below, instead 
of above the rails as before. Each of the piers will be of concrete 
and brickwork up to 84ft. above high-water, and of plated wrought 
iron from that level to the under side of the girders. The termi- 
nation of the bridge at each end will be by brick arching, and a 
substantial parapet will be erected throughout its entire length. 
Many suggestions have been made for the utilisation of the old 
foundations, which in themselves are quite capable of sustaining 
the weight of the superstructure, but the insuperable objection to 
their use lies in the fact that they are liable to scour, and this in 
the new bridge will be Big. rm by making all the foundations, 
oe ie in rock, 20ft. below the bottom of the river, where 


ey will be beyond the reach of any possibility of scour, 


NOTES AND MEMORANDA. 


UNDERGROUND telegraph wires or cables are being laid from 
Nancy to Paris. The cable contains twelve insulated wires and is 
Pp in cast iron pipes provided with removable caps, and with 
man or large hand-holes for removal of the cables and examining 
them at about 500 yards apart. 


THE growth of New York was more rapid last year that in any 
since 1872, when the speculative building mania reached its — 
In that year the expenditure on buildings was not less t 
£5,400,000. In 1877 it was less than half that sum. _ It increased 
to £3,300,000 in 1878, In 1880 the expenditure was £4,800,000 for 
new buildings. 

At the Royal Observatory, Greenwich, the duration of registered 
bright sunshine during the week ending the 12th inst., was 16°4 
hours—against 12°5 hours at Glynde-place, Lewes—the sun being 
above the horizon during 79°6 Senn ; the recorded duration of 
oe was, therefore, equal to 21 per cent. of its possible dura- 

ion, 

At a meeting of the Paris Academy of Sci was 
read ‘‘On the Presence of Alcohol in the Ground, in the Water, 
and in the Atmosphere,” by M. Miintz. He has developed the 
method depending on the change of alcohol into iodoform, so that 
one-millionth of alcohol in water can be detected. Alcohol is found 
in all natural waters except very pure spring water; also—and 
more of it—in snow. Rain water and Seine water contain about 
1 gr. og cubic metre. Alcohol no doubt exists as vapour in the 
air. In soils, especially those rich in organic matters, there is a 
considerable quantity. The destruction of organic matter by 
various agents of fermentation accounts for the wide diffusion of 
alcohol in nature. 

AccorDING to the Registrar-General’s weekly return of births 
and deaths in London and nineteen other large English towns for 
the week ending March 12th, the annual rate of mortality aver- 
aged 23 per 1000 of aggregate population, which is estimated at 
more than seven and a-half millions of persons in the middle of 
this year. The ratesof mortality in the several towns, ranged in 
order from the lowest, were as follows :—Brighton, 15°8; Bradford, 
18°7 ; Sunderland, 19°3; Hull, 20°1; Nottingham, 20°8; Bristol, 
20°9; Portsmouth, 21°0; Birmingham, 21°'2; Leicester, 22°1; 
Salford, 22°3; London, 22°4; Sheffield, 23°2; Wolverhampton, 
23°8; Plymouth, 241; Newcastle-on- e, 25°1; Norwich, 26; 
Oldham, 26°6 ; Liverpool, 26°7 ; Leeds, 27°8, Manchester, 28°8. 

ATTENTION is again being called to the formation of a permanent 
inoxydisable coating on iron articles. The Barff and Bower pro- 
cesses are very well known. A new process, devised by Mr. Ward, 

ists in the ined application of silicates and heat, this 
proeess being the basis of several subsequent processes for orna- 
menting the surface of the metal. The iron objects are coated 
with a silicate composition, which is applied either by means of a 
brush or by dipping the iron in a bath oP the solution. The coat- 
ing quickly dries upon the objects, which are then passed through 
a furnace heated according to the nature of the articles under 
tment. The silicat position is thus fused, and, it is said, 
absorbed into the pores of the metal, becoming homogeneous with 
it. Upon cooling the articles treated are found to be covered with 
a dull black coating, which, it is stated, is found not to suffer 
change from long exposure to the atmosphere, nor to disintegrate 
or separate from the surfaces to which it has become applied. 


From an article in Wiedmann’s Annalen, it appears that Herr 
Holtz has been able to measure the modulus of elasticity of rods of 
carbon used for the electric light, by acoustical methods; the 
rod being held in the middle with two fingers, and stroked length- 
wise with two other fingers on which resin has been rubbed. 
The modulus increases with the density, which is, as a rule, greater 
in the thinner rods. The tone of thin rods alters a good deal, on 
repeated rubbing, through heat being generated. On an average 
the modulus is equal to that of lead. As to the proved increase of 
electric conductivity of carbon rods with rise of temperature, 
Siemens has tried to account for it by supposing allotropic modifi- 
cation—as is probably the case with selenium—Herr Holtz, how- 
ever, shows that pyrolusite, a metallic oxide, behaves similarly, 
but such an explanation would not here apply. Nor does 
pyrolusite conduct as an electrolyte ; there is no polarisation. For 
carbon Herr Holtz adheres to his hypothesis of closer pressure of 
molecules caused by heat conduction. 

THE production of pig iron in the United States in 1880 was 
4,295,414 net tons, or 3,835,191 gross tons. The production in 
1879 was 3,070,875 net tons, or 2,741,853 gross tons. The increase 
in 1880 over 1879 was, therefore, 1,224,539 net tons, or 1,093,338 
gross tons, or 40 per cent. The production of 1879 was larger than 
that of any preceding year, but the production of 1880 was not 
only 40 per cent. larger than that of 1879, but it was 50 per cent. 
larger than that of the two active years, 1872 and 1873. The fol- 
lowing figures give the production for nine years :—1872, 2,854,558 ; 
1873, 2,868,278 ; 1874, 2,689,413; 1875, 2,266,581; 1876, 2,093,236 ; 
1877, 2,314,585 ; 1878, 2,577,361; 1879, 3,070,875; 1880, 4,295,414. 
Of the total production of pig iron in 1880, 1,807,651 net tons were 
made with anthracite coal; 1,950,205 tons with bituminous coal 
and coke ; and 537,558 tons with charcoal. The increased produc- 
tion of the year over the product of 1879 was very evenly divided 
among the different fuels. The production of charcoal pig iron 
has, however, increased with that of anthracite and bituminous pig 
iron. 

THE population of the German Empire on the 1st of December, 
1880, has now been fully ascertained. It amounts in all to 
45,194,172 souls, as against 42,727,260 at the previous census in 
1875. The increase in five years is therefore 2,466,912. The popu- 
lation of the different States of the Empire is now as follows :— 
Prussia, 27,251,067, against 25,742,404 in 1875 ; Bavaria, 
5,271,516, against 5,022,390 in 1875; Saxony, 2,970,220, against 
2,760,586 in 1875; Wurtemburg, 1,970,132, against 1,881,505 in 
1875; Baden, 1,570,189, against 1,507,179 in 1875; Alsace-Lor- 
raine, 1,571,971, against 1,531,804 in 1875; Hesse-Darmstadt, 
936,944, against 884,218 in 1875 ; Mecklenburg-Schwerin, 576,827 ; 
Mecklenburg-Strelitz, 100,269; Saxe-Weimar, 309,503 ; Saxe- 
Meiningen, 207,147 ; Saxe-Altenburg, 155,062 ; Saxe-Coburg Gotha, 
194,479 ; Schwarzburg-Rudolstadt, 80,149; Schwarzburg-Sonders- 
hausen, 71,083; Reuss—elder line—50,782 ; Reuss—younger line 
—101,265; Osdenburg, 337,454; Brunswick, 349,429; Anhalt, 
232,747 ; Waldeck, 56,548; Schaumburg-Lippe, 35,332; Lippe- 
Detmold, 120,216 ; Lubeck, 63,571; Bremen, 156,229; and Ham- 
burg, 454,041 

Tue American Consular Agent at Maracaibo, describes a remark- 
able deposit of petroleum as existing between the Rio Tara and 
Zulia. Near the former, there rises a sandbank about thirty-five 
yards in extent, and some ten yards in height. On its surface is 
visible a collection of cylindrical holes of different diameters, 
through which streams of petroleum, mixed with boiling water, 
gush out with great violence, accompanied with a noise as though 
two or three steamers were blowing off steam. Dr. M’Gregor 
states that from one of these holes, notwithstanding the difficulties 
of the position, he filled in 42 seconds a vessel containing 15 
bottles, or as fast as four gallons per minute, or 240 gallons per 
hour, or 5760 gallons during the 24 hours. A curious phenomenon, 
the Times says, has been occasionally seen in Venezuela ever since 
the conquest, consisting of a frequent lightning, which is observable 
from the bar at the entrance of the Lake of Maracaibo, close to the 
island of Pajoseco, and which Colonel Codazzi, in his geography, 
attributes to the vapour ascending from the Cienega de Agna 
Caliente. This appearance, called by mariners, ‘‘ El] farol de 
Maracaibo,” is more probably due to inflammable gas known by the 
natives as ‘“‘El Inferno.” It is possible that the supply of 
petroleum is abundant here and in the Republic of Colunbia, 
where, between Escuque and Bettijoque, the labourers gather it 
up in handkerchiefs, which, when saturated, are squeezed out into 
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MISCELLANEA. 

THE Centennial Exhibition Buildings cost £1,049,000 ;. but New 
York proposes to have her buildings one-fourth larger and to erect 
them for £800,000. 

One hundred and fourteen shipyard labourers from the Clyde 
recently arrived at Montreal on their way to Wynlock shipyard, at 
Detroit—all, the American Manufacturer says, under contract. 

WE understand that Young’s Paraffin Light and Mineral Oil 
Company, Limited, have obtained at the Melbourne Exhibition, as 
they did at the Sydney Exhibition, a first-class award for the 
excellency of their paraffine and other products. 

THERE are in the United States, according to the Census report, 
25,520,582 males, and 24,632,284 females. The natives number 
43,475,506, and the foreign born 6,577,360. There are 43,404,877 
whites, 6,677,151 coloured, 105,463 Chinese, and 225 other Asiatics. 
There are 15,153 coloured persons to each 100,000 whites, against 
14,528 in 1870; 15,359 foreigners to each 100,000 natives, against 
16,875 in 1870, and 96,519 females to every 100,000 males, against 
97,801 in 1870, 

On Tuesday morning there was launched from the dockyard of 
Messrs. Raylton, Dixon and Co., of Middlesbrough, a steamer 
named the Iron Acton, built for Bristol owners for the timber trade. 
Her dimensions are :—Length over all 235ft., breadth, 32ft. 6in. 
and depth of hold, 16ft., and she will carry about 1450 tons on 
light draught. She has water ballast in after and main holds, and 
iron decks ee fore and aft and will be fitted with engines of 100- 
horse power by Messrs. Thos. Richardson and Sons, of Hartlepool. 

THE last stone of the masonry of the Brooklyn approach to the 
East River Bridge was laid February 17th. The first eight floor 
beams of the superstructure were laid the same day. About 400 
tons of the 5000 tons of the steel required in the superstructure 
have been delivered, or enough to construct about 100ft. on each 
side of the Brooklyn tower where the work has been begun. The 
Scientific American says ‘‘ that engineers believe that the super- 
structure will be completed by next autumn, and the bridge opened 
by January Ist, 1882.” 


THE following letter from the — Thompson Steel Company 
to the “‘ Bulletin ” of the American Iron and Steel Association is of 
interest :—‘‘ Your statement showing the work done by the 
Cambria Iron Company’s Bessemer department is correct as far as 
claiming to be the est twenty-four hour’s, the best week’s, and the 
the best month’s work. But the last item does not place them in 
the front rank. For the last twelve inonths the Thomson 
Steel Company’s works produced 130,694°94 tons of ingots, 
106,722°92 tons of rails, and 3421°9 tons of merchant steel; total 
finished product, 110,144°81 tons. This was done in the same time 
in which the Cambria Iron Company’s works produced 
126,194°33 tons of ingots.” 

THE Aireside Hematite Iron Company, which has introduced 
concrete slag as a substitute for stone, has erected new offices at 
its works in Hunslet, Leeds, in which all the door and window 
facings, and the ornamental work, are com of the slag from 
its own furnaces. A new feature of such an elevation is a 
display of imitation carved bricks, in various colours, made of the 
slag, the cost of which is said to be 50 per cent. less than the real 
article of clay which hitherto has been so much in fashion. The 
Aireside Company is, we are informed, supplying the Midland 
and North-Eastern Railway Companies with slag concrete flags, 
ready prepared for use, in the laying down of platforms at railway 
stations. The Staveley Company eo for a i time used slag 
lumps for building purposes, much of the slowly-cooled massive 
slag having the appearance of basalt and other rocks. 

THOUGH it is impossible that a Channel tunnel railway can ever 
pay unless some genius in railway management arises to show how 
trains can be made to follow through the tunnel at more frequent 
intervals than they do at present on the Metropolitan Railway, 
and also to ponies. 8 more millions of passengers to travel between 
England and France than now travel on the great London under- 
ground system, the South-Eastern Railway Company is still 
spending money in boring into the chalk near Abbot’s Cliff. 
Already it is stated that a 7ft. heading of 300 yards on a sharp 
gradient has been cut by one of Brunton and Trier’s bori 
machines made on the principle of their stone-dressers, and Colone’ 
Beaumont, R.E., is busy on the work. A small steam pump is 
sufficient at present to keep the water under, but the heading is 
yet only at about low-water tide level, and doubts of the entire 
freedom from shakes or fissures of large size in the chalk are not 
altogether absent. Does Sir E. Watkin think he is going to 
frighten the shareholders in the London, Chatham, and Dover by 
this costly little experiment 

THE Pennsylvania Railroad Company has recently issued new 
specifications for steel boiler and fire-box plate, which we give 
below, and which annul all former specifications. The American 
Manufacturer remarks that this ey has been using steel 
plates for its locomotive fire-boxes for several years, and its 
experience with it, together with the chemical and physical tests 
which are constantly being made in its testing laboratory at 
Altoona, qualify it perhaps in a higher degree than any other 
concern to establish definite specifications regarding its quality. 
The specifications for boiler and fire-box steel contain the fo! mp 
leading conditions :—(1) A careful examination will be made 
every sheet, and none will be received that show mechanical 
defects. (2) A test strip from each sheet, taken lengthwise of the 
sheet and without annealing, should have a tensile strength of 
55,000 lb. per square inch and an elongation of 30 per cent. in a 
section originally 2in. long. (3) Sheets will not be accepted if the 
test shows a tensile strength of less than’55,000 lb. or greater than 
65,000 lb. per square inch, nor if the elongation falls below 25 per 
cent. (4) Should any sheets develope defects in working they will 
be rejected. (5) Manufacturers must send one test strip for each 
sheet--this strip must accompany the sheet in every case—both 
sheet and strip being properly stamped with the marks designated 
by —_— and also lettered with white lead to facilitate 
marking. 


Tue Gas Light and Coke Company has completed arrangements 
for experimentally lighting by improved lamps the thoroughfare 
from Palace-yard, Westminster, to Trafalgar-square, includi 
Parliament-street, Whitehall, and Charing-cross. There are 7: 
lamps in all, which, with the exception of two, are to be fitted on 
the existing standards, the two extra lamps being those on a refuge 
in front of the Home Office. Of these 78 lamps, 63 are of 60-candle 
illuminating power, and are distributed along the sides of the 
roadway ; 10 are of 180-candle power, and are those placed on the 
various refuges ; one is of 200-candle power, and is in front of the 
statue of Charles I. at Charing-cross; the remaining four being of 
100-candle power, and — around the statue itself. Sugg’s 
combination flat-flame burners are to be employed, those of 
60-candle power having four, those of 180-candle power having five, 
and those of 200-candle power having six burners ina group. The 
burners are enclosed in Sugg’s patent lanterns, of special shape and 
ornamental appearance, glazed with clear glass in the lower part, 
and having porcelain reflectors fitted in the upper portion. The 
experiment is intended to demonstrate the practicability of lighting 
streets in a thoroughly efficient manner with gas, with but a small 
comparative increase of cost upon the ordinary system of street 
lighting, and it is intended to continue it for three months. It is 
estimated that the extra expenditure for gas will be 6s. per hour 
for the entire lighting, or a little over 1d. per lamp per hour. Mr, 
Sugg has submitted a proposal to the Government to illuminate 
Trafalgar-square on the same principle, and is awaiting their 
permission ; that of the St. Martin’s Vestry has been given for the 
portion of the Square in which they are immediately interested. 
The series will consist of 48 lamps, 40 being of 60-candle power, 
and eight of 180-candle power, the latter being on the refuges. 
The total increase in the cost of gas for the whole series is esti- 
mated at 2s, per hour. 


NOILI3SS GNV NOILVAZ13 3015S 


Marcu 25, 1881. 


LMM LICL 


THE ENGINEER. 


(gz and aas 107) 
‘AHLANYAAV SANVE “UN 


NOTADO ATTIAMVE VU ‘AUANIHOVW ONIMWOd 


222 


tp, CLA 


ii, 
“| | RANA GZ 
iil 


Marcu 25, 1881. 


THE ENGINEER. 


_ 223 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GeRoLD and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witimer and Rocers News Compaxy, 
81, Beekman-Street, 


TO OORRESPONDENTS. 


these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 

address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

D. 8.—The use of oil for stilling the waves seems to be hampered with the 
dificulty that it cannot be got Jar enough to windward in a heavy sea to do 


much good, 

W. (Warrington).— With coal liable to clinker, bars with straight spaces 
between should be used. It is impossible to keep the air svaces open unless 
a pricker can be run through them, which cannot be done if the bars are zig- 
zag shaped, 

J. B.—Jackets are made in various ways. Sometimes a steel, wrought iron, 
or cast iron lever is forced into the outer shell of the cylinder, in other cases 
the liner ia fitted into collars, round which are grooves, steam-tight joints 
being made by caulking the grooves with copper wire. In small engines the 
fackets are usually cast wit the cylinders, 

Errata.—ZJn our last impression, in an article on “Tar Pumps,” page 200, 
line 11 from the top, for “ access can be obtained to the boilers,” read 
access can be obtained to the valves. Page 206, third column, last line of 
arst paragraph, for confined read conferred, 


DUNN'S FIRE-BARS. 
(To the Editor of The Bugineer.) 


Sin,—May I beg that any of your readers will tell me who are sellers of 
Dunn's patent fire-bars ? G. H. 
Swansea, March 19th. 


CONFECTIONERY AND CHOCOLATE MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Would some of your readers kindly inf me wh good 
makers of hinery used by fecti y one chocolate manutacte ? 
London, March 17th, W. K. 


PURIFYING OIL, 
(To the Editor of The Bagineer.) 

S1r,—Can any reader recommend a cheap process for taking the dark 
colour from the olive oil extracted from the residue, by the aid of sulphide 
of carbon OLive O11, 

London, March 19th. 


THE ANGLE OF REST OF IRON. 
(To the Editor of The Engineer.) 
Sir,—Will any reader say what is the angle of rest iron on iron—that is, 
what is the angle at which a wedge might be driven into a V without 
tendency to spring back ? DRAUGHTSMAN, 


Carlinghow, March 19th. 


A PROBLEM ON THE CONDENSATION OF STEAM. 
(To the Editor of The Engineer.) 

Sir,—Givena steam pipe 6in. diameter, through which is flowing a current 
of steam having a pressure of 35 1b. and temperature 259°3 deg. Into this 
pipe opens another jin. in diameter; through this flows steam of 701b. 
pressure and 303 deg. Fah, The end of the small pipe is so bent that 
the steam issues in a jet, the ar t bling a blower in a 
funnel. Will any of your eaders tell me what happens to the 70 1b. 
steam? I have asked several engineers, and about one-half the number 


steam will be slightly superhea‘ 
London, March 23rd. 


PROBLEM IN WINDING GEAR. 
(To the Bditor of The Engineer.) 

Srr,—One of the conditions of the problem as given in your issue of the 
12th inst., is that the longer rope exceeds the shorter in the proportion 
of 5 to 3, plus 280 yards, and another that the 280 yards is comprised in 
the 12 coils on the larger drum in excess of the number on the smaller 
one. The two solutions you publish to-day do not comply with these 
conditions, because 
360 — 280 "= then 80: 72 :: 5: 4°5 (instead of 3) 


20 (circumference of drum) 19) 


The following dimensions are, I believe, the correct ones. Perhaps it 
is not necessary to supply the workings :—Circumference of drum, 
yards of small drum, yards ; length of 

‘er rope, yards; length of shorter rope, 83 yards. 

‘March 18th. R. R. 
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MEETINGS NEXT WEEK. 

Tue InstiruTion or Civit Encingers.—Tuesday, March 29th, at 8 p.m.: 
ioe to be discussed, ‘‘On the Comparative Endurance of Iron and 
exposed to Corrosive Influénces,” by Mr. David Phillips, 

. Inst. C.E. 

Society or Arts.—Monday, March 28th, at 8 p.m.: Cantor Lectures, 
“The Scientific Principles Involved in Electric hting,” by Professor 
W. G. Adams, F.R.S. Lecture IV.—Subdivisions of the electric current— 
I d t lamps — Lumi effects of electric currents in a vacuum, 
and in various gases. Wednesday, March 30th at 8 p.m.: 
meeting, ‘‘ Recent Advances in Electric Lighting,” by Mr. W. H. Preece, 
M. Inst. C.E, Dr. C, W. Siemens, LL.D., F.R.8., will preside. 
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THE NAVY ESTIMATES, 

On Friday night Mr. Trevelyan moved the Navy esti- 
mates in a speech at once complete, modest, and lucid. It 
evoked very little criticism, although the sums for which 
Mr. Trevelyan asked are very large. Nor, indeed, is it 
easy to criticise a scheme which is in almost all respects 
admirable. Up to the present it has been constantly 
charged against Liberal Governments that they are invari- 
ably the reverse of liberal in dealing with the Navy ; and 
that when they go out of office they leave the ships of 
which they have had the care in a miserable and dilapidated 
condition. It would seem from Mr. Trevelyan’s speech 
that this objectionable charge cannot for the present at 
least be brought against Mr. Gladstone’s Administration. 
Not only does the present Board of Admiralty approve of 
what was done by its predecessors, but it goes further in 
the same direction, and announces that the Navy of 
England must be supreme, and that supremacy can only 
be obtained by taking advantage of all the aid that science 
can lend. We are to have everything that is new pro- 
vided it be also good. Steel armour, breech-loading guns, 
torpedoes, torpedo boats, machine guns, and electric lightsare 
all to be pa into the service of the Navy. The price to be 
vaid will be high; but omelettes cannot be made without 

reaking eggs. The old estimate for first rates was £1000 
agun. Thus the cost of the Duke of Wellington, the last 
of the great three-deckers which have made England’s flag 
ae including her machinery, did not ex: £150,000. 

n the present day we cannot get an ironclad fit to fight in 
line of Fattle for less than £400,000, and the price of such 
ships as the Inflexible far exceeds that sum. The Italians 
spend nearly a million on each of such ships as the Duilio 
and the Lepanto. To argue that the sums thus laid out in 
Great Britain are wasted, is to show that the questions at 
issue have not been fully grasped. Not less than one-half 
the whole mercantile marine of the world sails under the 
British flag, and relies for protection on British ships 
of war. Under the circumstances it is important that our 
Navy should be of adequate power. Money spent in 
rendering our merchant ships safe from pillage could 
not be regarded as wasted under any circumstances, 
so lo as its expenditure secured the required 
end. ut wholly apart from this consideration is 
another, which may well deprive the Navy estimates of 
their terrors. When we spend half a million on an iron- 
clad, we really, as a nation, do not lose the money. John 
Bull takes it out of one pocket and puts it into another. 
To cite armour-plates as an example. In their production 
quite a small army of men is employed in raising coal, 
smelting iron, making bricks, and, finally, in producing the 
plates themselves. The construction of armour-plate 
mills and furnaces gives employment to yet other 
workers by the score. In making guns and ammunition 
Woolwich Arsenal keeps over 7000 hands employed, 
and in time of pressure as many as 13,000. In our 
dockyards thousands of men earn their living. Our 
engine builders, when they get orders from the Admiralty, 
are delighted. Not one sixpence need be spent out of 
Great Britain, which is absolutely self-sufficing in the 
matter of war ships. Abroad it is different. France, 
Germany, Italy, have all to come to us for armour-plates, 
at least, and for much else besides. It may be urged that 
if we did not spend half a million on a ship, we could save 
that amount in taxes, which would do us more good. 
Perhaps the saving would amount to about 3$d. per 
head of the population, or in a family of seven to, say, two 
shillings—an appreciable sum ; one as nothing compared to 
the advantages accruing to many hundreds of artisans 
employed in the construction of our navy. A modern 
English ironclad is not, therefore, as some would have us 
think, an embodiment of waste. There is more to be urged 
in her favour than the bald statement that, whether she 
does or does not represent money misspent, she is indis- 
pensable. 

Those portions of Mr. Trevelyan’s speech ing most 
interest : our readers refer to three subjects, namely, the 
construction of new ships; the adoption of breech-loadin, 
guns in the Navy; and the pay and position of nav 
engineers, The pro e of the Admiralty for the coming 

ear is easily sta The Agamemnon and Ajax are to 
completed for sea at Chatham ; the Inflexible is to 
commissioned in June or July; the Conqueror, an 
ereren Rupert, is to be pushed on; the Polyphemus is 
to be completed ; the Colossus and the Majestic will each 
be advanced about a quarter ; the Collingwood will also 
have work done on her. So much for what may be termed 
old ships. The most noteworthy feature in the Admiralty 
scheme is the construction of ships of a new type. These 
will be partially armoured cruisers, intended to cope 
with the second-class ironclads of other Powers, and to 
protect our commerce all over the world. Time was when 
comparatively small and cheap ships would have been 
deemed sufficient for the purpose. Sir E. J. Reed—then 
Mr. Reed—was carried to fame. and fortune by designing 
small men-of-war which should have a high speed. He 
made his ships short, therefore they were small and handy. 
Making them speedy was the affair of the marine engineer, 
and Messrs. Penn, Maudslay, Ravenhill, Rennie, and others 
gave Mr. Reed what he wanted. But the day of Bellero- 
phon’s is over, and the small ship of the epoch is 


described by Mr. Trevelyan in the following 
— te length is to be 315ft.; her extreme 

readth 61ft.; and her tonnage about 7300. Her horse- 
a 8000; her bunkers will hold 900 tons; and 
er on the measured mile will be sixteen knots. She 
has the great advantage of twin-screws. She will have a 
belt 8ft. broad and 140ft. long amidships, of steel-faced 
armour, 10in. thick with 10in. of backing, protecting her 
engine-room and boilers 3ft. above water and 5ft. below. 
She will have a conning tower of steel-faced armour; a 
protecting deck of inclined steel, 3in. thick, 5ft under 
water, covering the whole of that part of the ship, both 
fore and aft, which is not clad in iron. She will carry 
an armament of four 18-ton 9°2in. breech-loading guns, 
mounted in barbettes, with protection against bullets, 
which at a thousand yards will pierce 164in. of iron armour, 
and more than 13in. of steel-faced armour. She will carry 
likewise six 6in. breech-loading guns, equal in range to 
those which carried desolation at a distance of five miles 
into the Peruvian harbours; she will be a with boat 
guns, torpedoes, machine guns, and will probably be fitted 
with a couple of torped® boats in addition ; and she will 
have room for over 400 men and officers to work her and 
fight her. She will combine the speed of the Leander with 
guns of greater power than the Thunderer or the Devasta- 
tion ; and the Admiralty with some confidence submit her 
to the criticism of a nation which thinks little of a vessel 
that cannot travel far and fast, and fight sharply and 
long. She will rank high among cruisers, and ~ 
among second-class ironclads ; and in the hope that she 
will meet the ends for which she is designed, it is pro- 
to lay down one such vessel this year at Portsmouth 

and another at Chatham. Her hull and engines will cost 
£400,000, as oe £550,000 for the Collingwood, and 
£150,000 for the Leander. Later on we propose to con- 
fide the construction of another to a private yard.” It is 


impossible within reasonable limits of space to attempt to— 


criticise such a design as this; but we may point out that 
the adoption of comparatively light guns of enormous 
power has alone rendered such a ship possible. A com- 
paratively small cruiser of 7000 tons displacement and 
8000-horse power may well excite the wonder of those who 
once held that the days of big ironclads were numbered. 
The new ship will hold a rank inthe Navy not quite equal 
to that formerly held by the 74-gun ships. It will not be 
out of place to give for the sake of comparison a few par- 
ticulars concerning these 74’s, One,the Ajax, was perhaps 
the fastest ship of the kind under steam in the Navy after 


she had been cutdown. She was 176ft. long between perpen- _ 


diculars, 48ft. 6$in. beam, and drew about 23ft. Her dis- 
placement was about 3000 tons. The power of her engines, 
indicated, 846 horses, and her speed unrigged but ballasted 
7147 knots. The Blenheim, another 74 cut down, was of 
nearly similar dimensions, and rigged and fully equipped for 
sea, had under steam a speed of 5°81 knots, obtained with 
811 indicated horse-power. It is not thirty years since these 
ships were regarded as powerful vessels, fit to go anywhere 
and tight anything afloat. 
The Admiralty have finally, and we think prudently, 
determined to adopt breech-loading guns. In the art of 
constructing such things the world has made great pro- 
gress within the last fifteen or twenty years ; and whereas 
a 10in. breech-loading gun, trustworthy and capable of 
firing a very heavy charge, was an unknown weapon as 
late as 1871, there can 
can be produced. Comparisons have been drawn between 
the breech-loading guns of the French navy and our own 
muzzle-loaders,; wholly to the disparagement of the latter. 
But this is wrong. The French naval breech-loader has 
already been illustrated in our It is a gun of the 
past, powerful but in name, ~ the whole French navy 
will haveto be re-armed ere long ; and progressis being made 
in that direction. The great advantage of breech-loadin 
is that it permits the use of a very long gun on eee 
ships ; and t length of bore is essential to give the 
enormous velocity which can alone enable a comparatively 


light projectile to get — a great thickness of armour.. 


It used to be a rough rule that the gun must have a 
diameter equal to the thickness of the plate to be punched ; 
thus a Yin. gun would punch Qin. plates, a 12in. gun 12in. 
plates, and so on. But the new Qin. gun can punch 16$in. 
of armour at 1000 yards. This is a terrible weapon, and 
must by no means be taken as representing finality. 

We shall make no attempt to follow Mr. Trevelyan 
through his speech, which all deserves perusal by those 
interested in the Navy, but proceed at once to deal with 
the position of engineers in ships of war. Sir E. J. Reed and 
other speakers all ably advocated their claims to considera- 
tion. So far as we understand these claims at present, 
they.are not for augmented pay, but for improved position. 
Engineers wish for higher ane and moresocial advantages on 
board ship. Now we have long and persistently advocated 
the cause of the engineers in the Navy, and we must not be 
accused of speaking harshly or unjustly concerning them 
when we say that they are gradually drifting into a false 
position, and that much mischief in one shape or another 
may ultimately be done to their cause by themselves. It is 
a standing subject of complaint at present, that the modern 
naval engineer is neither a gentleman nor an engineer ; and 
with limitations, we are compelled to accept the statement 
as not far removed from the truth. Before going further 
we must add that there are in the Navy numbers of men who 
are both engineers and gentlemen in the fullest sense of the 
words, and these officers will be the first to admit that 
there are also many men who are. neither. The 
law of the survival of the fittest may come into play, and 
in process of time the “shovels” will all disappear, and 
educated gentlemen, quite entitled in every respect to rank 
with and mess with the other officers, may take their place. 
Then there will be no more complaints about want of social 
status. The combatant officers will like the engineers, and 
will associate with them as their social equals. No possible 
rule which an Admiralty could frame could bring about this 
result. What the engineers want they must get for them- 
selves by themselves, and we have no doubt that the new 
men coming in under the present system and specially 
educated, will ultimately have nothing to complain 


no doubt now that such a gun — 


*,* In order to avoid trouble and confusion, we find it NCCO88ATY 10 | ae SS 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the Be 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. NO | OO 
notice will be taken of communications which do not comply with 
. me as the 701b. steam has a higher temperature than . lower 
pressure steam, a portion will be condensed, but they do not say how | 
much. The other gentlemen tell me that no condensation will take place, | 
but that the 70Ib. steam ex = the moment it enters the low-pressure | 
. Which ts right? A MupbLe. 
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demonstrated by the apparently win, 
the service. “ With to 
Trevelyan, “a great deal has been done. But I think it 
undesirable that whenever a new Board of Admiralty 
comes in changes shall be looked for. But the Admiralty 
fully recognise the change of status which is being effected 
in the case of the engineer. At the same time I think 
their position is looked upon as a good one, for in 1877 I 
find that for forty-two posts there were 142 candidates in 
the engineers’ service ; in 1878, 214 candidates for sixty 
posts ; in 1879, forty vacancies attracted 230 candidates ; 
and in 1880 there were 188 candidates for sixty-five posts. 
As regarded the character of the candidates the right hon. 
member for South Devon said they were just the sort of 
men that were wanted. I do not think, therefore, that at 
the present time we are justified in raising the pay of the 
engineers. At the same time we will carefully watch over 
the interests of that branch of the service, and it is 
admitted that they deserved somewhat different treatment 
from what they have hitherto received. There is great 
difficulty in the question of cabin accommodation, but the 
recommendations of the committee will be kept in view.” 
But the whole question can be regarded from another 
point of view, and much that is now said concerning engi- 
neers in the Navy induces us to question whether it is 
desirable that gentlemen should be employed in the 
engine rooms of our ships) They may have no cause 
to complain ; but the country may have good reason 
to wish that gentlemen did not go into engine rooms. 
A great deal is said about the responsibility devolving 
on the engineers of a large ironclad. But just as much 
and more devolves on the driver of every express 
train in the kingdom. The value of a fast passenger train 
with its engine may be taken at a moderate estimate at 
£10,000, and the whole of this may be lost by a single act 
of negligence on the part of an engine driver. He has 
besides many lives depending for safety on him. It 
would be almost impossible for a naval engineer to do 
£10,000 worth, or even £1000 worth of damage by negli- 
gence—except systematic and protracted negligence—on 
boardanironclad. The naval engineer has nodesigning to do. 
Hecanalter nothing ; he builds noengines ; heisnot expected 
to make a suggestion ; his use on ship is to keep 
machinery in order, and to do this he must take off his 
coat and use his hands. Brain work is scarcely needed at 
all. But gentlemen do not follow handicraft trades ; and 
the work of a naval engineer if it is properly done is the 
work of a tradesman, and is not professional labour. The 
engineers know this perfectly well, and the man who works 
is called by those who do not “ashovel.” The new 
men wear kid gloves and keep their uniforms clean ; and 
to meet this evil and get work done the Admiralty have 
had to call into existence an entirely new class within the 
last ten years, namely, the engine-room artificers, on whom, 
in some ships, devolves all the dirty work, and, in fact, all 
the work of every kind requiring the use of tools or an 
oil can. Now this is not as it should be, and we 
are disposed to think that the country would be much 
better served by employing thoroughly competent artisans, 
men who are not afraid of a chisel and hammer, to 
look after the machinery of our ironclads, than the 
class now finding its way into our engine-rooms, Each 
ship ought, however, to carry a superintending engineer, 
who would, as a matter of course, be an educated, culti- 
vated gentleman. He would have his foremer. under him, 
and would take charge of all the machinery in the ship. 
His position would be analogous to that of the engineer 
of any of the large works and factories with which 
England abounds. No matter what may be said on the 
subject by those who know little or nothing about it, 
the charge of marine engines in the Navy is not ennobling, 
nor exalted, nor intellectual. It involves nothing whic 
calls for the display of talent, and it gives a really clever 
man no opening whatever. In the mercantile marine an 
able man has a hundredfold the opportunity of doing 
something which will show that he has brains and can use 
them. Under the circumstances we regard the present 
system as a mistake, and in this view we are supported by 
large numbers of engineers who have given the subject 
their attention. 


of; and that this result is generally 
ity o 
said Mr. 


THE TELEPHONE, AND WHAT IT MIGHT DO FOR LONDON, 


One enormous benefit which the telephone is calculated to 
confer upon London seems scarcely to have received any 
kind of recognition. The boon which this marvellous 
invention is adapted to bestow on the metropolis illustrates 
the unfailing principle which seems to govern the affairs 
of men—that when a want arises, the means of supplying 
it immediately present themselves. In asomewhat higher 
sense than that which is commonly signified, the demand 
may thus be said to create the supply. The immense and 
ever increasing population of the metropolis is producing 
a problem which requires very special means for its 
solution. A large and, in a military sense, an undisciplined 
army has the command of the streets, and throngs them 
to a degree which threatens an absolute block. When 
this danger began to present itself, some twenty years ago, 
the railways interposed, and, by penetrating the mass, took 
off some of the pressure. The provincial and suburban 
lines, converging on the metropolis, planted their termini 
nearer the centre. The underground railway—Metropo- 
litan and District—rendered further and very important 
help by creating a sort of locomotive basement—a veritable 
lower storey—along which thousands of passengers travel 
every hour of the day without burdening the “ upper air.” 
Piercing crowded localities with broad thoroughfares has 
also afforded means of relief; and the splendid roadway 
by the Thames, partly created by the reclamation of mud- 
banks, has been of similar service. But still the main 
thoroughfares in the central and most important parts of 
London are crowded to a serious extent during the busier 
portions of the day. Unless something more can be done 
to relieve the traflic, it seems inevitable that this crowding 
and thronging, with the tendency to actual congestion, 
must go on increasing. It is true that the population of 
Inner London is not growing so rapidly now as it was ten 


or twelve years ago ; but if we take London in its entirety, 
so as to comprehend what is called the Outer Ring, we find 


. | the population still increasing at an enormous rate, and we 


have to remember that the traftic of the London streets is 
made up not only of those who are included in the census 
of the Inner Circle, but partly of those who dwell outside. 
The growing population of the kingdom also affects the 
metropolis, and in this respect the railways operate so as 
to augment the difficulty—facilities for travelling bringing 
an increasing number of visitors to London, and thus the 
provinces pour into the metropolis an ever-growing stream 
of human beings. 

To pull down a number of houses and widen the streets 
in certain directions is a remedy of a very costly nature, 
and can only proceed at a moderate pace. To construct 
railways overhead, in addition to those that are under 
ground, is a device which the public would rather not see 
adopted. But the question may be asked, Why do people 
g° along the streets, on foot or in vehicles as the case may 

! In how many cases is the object merely that of 
personal communication. Clerks and messengers are 
despatched in all directions, with written or verbal 
messages, and principals go to meet principals for pur- 

which could be accomplished equally well without 
eaving their offices, if only they could hear each other 
speak from their respective sanctums. The electric tele- 
graph has saved much hurrying to and fro. But as a 
general rule the message has to be sent toa telegraph office, 
and the telegraph boy has to serve asa ae link 
Even if the electric telegraph were laid on to every house, 
the case would not be met, for there must be a skilled 
operator at each end of the wire, and this condition could 
not be universally fulfilled. The need that now presents 
itself is far some means of verbal intercourse equivalent 
to the electric telegraph, without the necessity for skill and 
expertness in working the machinery. At this juncture 
the telephone offers exactly the kind of service that is 
wanted. Through the medium of an “ exchange” station 
one person can converse with another, though miles 
distant, with the same ease that he can communicate 
through a speaking tube with the occupants of the next 
floor. Let only a considerable number of the principe 
men of business in London avail themselves of this 
invention, and a large amount of street running and 
riding will be obviated. Let a telephone become a 
common thing, generally adopted, and the day when the 
crowded streets will be almost — will be post- 
poned to a happily remote date. henever the obstruc- 
tion becomes painfully great, a further recourse to the 
telephone will be the result. 

Yet London has been slow to adopt the telephone. The 
Government has stood in the way, and the Post-office 
monopoly—good as it is for many reasons—has tended to 
wither and blight the young sapling which otherwise 
might spread its branches readily over every city and town 
in the kingdom. Had the Government possessed a 
monopoly of the gas supply, it would probably have put 
in a claim to the electric light. Its claim to the telephone 
has been mischievous, and we fear lest it should continue to 
be so. There is a warning in the event. If railways were 
the property of the State, we should probably find the 
Crown lawyers advising that every description of railway 
—including a line worked by electricity—was State pro- 

rty. Even a flying machine, if such a thing were ever 
invepted, might be brought within the meshes of the Act 
by which the Government bought up the railway com- 
panies. There is no city in the world where the tele- 
phone is so much wanted as in London. The over-gorged 
traffic of the streets calls for every possible means of 
relief, and here is one method which is creeping into use 
as slowly as if we were a nation of Turks, resolved to 
adhere to the manners and customs of our forefathers, 
however ill they might accord with the growing demands 
of the age. 


ENGINEERS BY ACT OF PARLIAMENT. 


ENGINEERING as a profession is in an anomalous position 
in the opinion of a great many persons, whose statements 
are worth listening to. Any man who can get the public to 
believe in him can write C.E. after his name and practice as 
an engineer, without fear of penalty. Lawyerscannot prac- 
tice thus, nor can physicians or apothecaries; neither can a 
man get a commission in the army or navy until he has 
proved that he is fit to hold one. In all other professions, 
save that of the engineer, a man must undergo a regular 
course of study and pass examinations before he can amd 
pursue his calling. If he attempts to practice without 
en he renders himself liable to a prosecution. It 

long been argued that engineers should follow the 
example set them by physicians and lawyers, and establish 
an examining body empowered to grant diplomas; and it 
is indiaputable that there is much to be said in favour of 
the scheme. But, as we hope to show as we proceed, 
there are great difficulties in the way of putting this 
scheme into practice; and it is by no means clear that the 
existing system is so defective as many persons think. 

Itis evident that the first thing to be done if the scheme 
whose nature we have indicated is to be carried out, must 
be the appointment of an Examining Board, with power to 
grant diplomas. The Colleges of Surgeons and Physicians 
afford examples of the species of Board wanted. The 
Board cannot consist of all engineers, and aselection must 
be made. Possibly one hundred of the more eminent 
members of the profession might form the primary nucleus 
of the College of Engineering. But when this nucleus had 
been formed, after an amount of wrangling and heart- 
burning, and bitterness and littleness, pitiful to contem- 
plate, it would be totally powerless to enforce its rules 
without the sanction of the Legislature. Such a body 
would have no locus standi whatever in a court of justice, 
if it sued for penalties an unfortunate engineer who did 
not hold its diploma, The only way out of this difficulty 
lies through Parliament ; that is to say, the College of Engi- 
neering would have to get a special Act een: incorporating 
it, and giving it powers to prosecute. It is perhaps because 


it is obvious that to obtain such an Act would be extremely 
difficult, that nothing has been heard about the subject 


in this country. It has remained for Canada to 
attempt the scheme ; and the effort shows in little, exact] 
how an attempt to reduce the idea to practice in this 
country would work. We have written “Canada,” but it 
is really only to a section of that enormous country that 
the credit of the enterprise is due. We have lying before 
us a Bill which was presented to the Legislative Assembly 
of the leew of Ontario, and read for the first time on 
the1l0thof February. Itis entitled “An Act respecting Civil 
Engineers,” and is endorsed by Mr. Badgerow. This Bill 
is a very curious and even amusing document, and we 
regret that it is too long to reprint in our pages, The pre- 
amble states that ‘‘ Whereas it is expedient with a view to 
the proper and efficient qualification of civil engineers in 
the province of Ontario that the same should be regulated 
by statute ; therefore her Majesty, by and with the advice 
and consent of the Legislative Assembly of the province 
of Ontario, enacts as follows.” Then comesthe Bill. It is 
not easy to gather from the preamble whether it is the 

ualification of civil engineers or the province of Ontario 
that should be regulated by statute, and there is even 
some opening left for the surmise that the qualification 
of engineers depends on the statutable regulation of the 

rovince ; but ie can be little doubt that Mr. Badgerow 
intended to say that it is expedient that the practice of 
engineering as a profession should be regulated by law. 
The first clause deals with definitions of words and phrases 
contained in the Bill. The second clause simply states 
that “ Civil engineering may be divided into departments 
or branches, and civil engineers into grades or classes.” The 
third and fourth clauses are two of the most remarkable to 
be found in any proposed Act of Parliament, and deserve 
consideration. e have pointed out that it is essential, if 
engineers are to be provided with diplomas, that some 
licencing body must be created. Mr. Badgerow cuts the 
Gordian knot very ingeniously. We ty the two clauses 
in — in full toshow how :—*(3)The following persons 
shall be civil engineers in Grade A, within the meaning of 
this Act—namely, Walter Shanly, T. Trudeau, Samuel 
Keefer, Sandford Fleming, J. L. P. O’Hanly, John Page, 
Thomas Guerin, Marcus Smith, T. C. Keefer, Frank 
Shanly, Kivas Tully, Charles Baillarge, Peter Grant, Chas, 
T. Legge, and all other persons who shall obtain a diploma 
or commission in the manner hereinafter provided shall be 
civil engineers, (4) Within thirty days after the passing of 
this Act the Lieut.-Governor in Council shall appoint eight 
of the above-named civil engineers, who, with the Commis- 
sionerof Public Worksand the professors of civil engineering, 
mineralogy, and geology, and natural history of the School 
of Practical Science, Toronte, shall form a board of 
examiners for the examination of candidates to practice as 
civil engineers, and of students desirous of being inden- 
tured to civil engineers.” Here then we have arisen 
gentlemen made engineers by Act of Parliament at one 
stroke ; the names of not more than two are in any way 
known to fame, or indeed known at all outside a limited 
circle in this country as engineers, and it is worth notice 
that the railway engineers of Canada have been as a body 
wholly left out. From these fourteen specially favoured 
ones, are to be appointed eight who will have absolute 
power to prevent their compeers from practising if they 
so please ; for the Act is to be retrospective; and the 
utmost concession that is made to old practitioners is, that 
“ Any person practising as a civil engineer in any of the 
provinces of the Dominion of Canada before the passing of 
this Act, upon his producing satisfactory evidence to the 
Board of his having so practised, shall be eligible for final 
examination at any meeting of the Board.” This is to 
say, that men who have already carried out important 
engineering works, and are in considerable practice, 
must attend before this examining board and pass an 
examination. The synopsis of the said examination is 
contained in the Bill, and reads, as one correspondent of 
the Toronto Mail points out, like the index to Rankine’s 
“Civil Engineering.” It seems to us absurd to suppose 
that any intelligent body of men, like the Legislative 
Assembly of Ontario, should ever pass an Act placing the 
whole future of a large number of engineers in the hands 
of a wholly irresponsible body of examiners, who have 
been arbitrarily selected, it does not appear by whom. 
In no case should such an Act be retrospective; it should 
touch no one who at the time it was passed was practising 
as an engineer. The conduct of our own Board of Trade 
in dealing with sea-going engineers may be cited as an 
example. When the Act was passed which made it impera- 
tive that passenger steamers should carry engineers certi- 
ficated by the Board of Trade, it was well known that 
there were hundreds of efficient men at sea who could not 
pass the Board of Trade examination, and who were far too 
old and too busy to read up for it. These men were all pro- 
vided with special certificates on giving proof of service and 
good character. In the same way an examining board for 
civil engineers ought to give either hono iplomas to 
those already in practice, or else leave them entirely 
unnoticed. We shall say nothing here concerning 
the proposed examination save that it is exceed- 
ingly unpractical, and covers far too wide a ran 
The entire scheme as set forth in the Bill is, indeed, crude, 
and in many respects absurd and unjust to an extreme 
degree; and it is not impossible that it has been prepared 
wholly by the gentlemen whose names we have given 
above. ‘Although. Canada is an English dominion, and 
Ontario is essentially an English province, it does not 
appear that Mr. Badgerow ever thought of consulting the 
Institution of Civil — here; and yet it is suffi- 
ciently obvious that nowhere else could so much informa- 
tion be obtained as to the proper method of carrying such 
a scheme into practice; and if the Bill had been modified 
and obtained the sanction of the Institution a great deal 
would have been done to insure its success. So far, the 
scheme for making engineers by Act of Parliament seems 
to be extremely unfortunate. 

Before we conclude we wish to say a few words con- 
cerning the assumed defects of the existing system, or 
want of system. Although it is quite true that many men 
write C.E. after their names who are not really engi- 
neers, it does not appear that any harm is done to the 
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general public. The great body of employers are far 
too wary to engage the services of any man on the faith 
of his own unsupported assertions, When a railway 
company wants a new line made, it will certainly not 
employ a man who cannot give some proof that he is com- 
petent. If a town wishes to have docks, the engineer 
appointed to design them and superintend their construc- 
tion must give proof that he has been well trained and 
sses experience. Even a draughtsman cannot get 
a situation unless he cap give some evidence that he has 
been taught to draw, and has profited by the instruction. 
Of course there are incompetent men who get employment 
now and then. This holds good of all professions, but as 
as rule, such men are not incompetent for lack of training. 
The man who would be most likely to pass an exami- 
nation may be the worst possible man to entrust with 
the sole charge of works. It is doubtful whether any 
examination or system of granting diplomas would do more 
to ensure the employment of competent men than is done 
now. The truth is that the engineer requires a combina- 
tion of powers which cannot be conferred by any training 
such as can be got at a college or fromacrammer. He 
should know, to cite one example, how to rule men. His 
ower of doing this no Board of Examiners could ascertain. 
He must be able to make things pay. No diploma could con- 
fer upon him the meansof doing this. At the presentmoment 
the great body of engineers in practice belong either to the 
Institution of Civil Engineers or the Institution of 
Mechanical Engineers, or to both ; and although neither 
y professes to examine, there is a species of lex non 
scripta, well understood, that renders it certain that a 
man cannot become a member of either Institution unless 
some persons who are qualified to judge, and in a position 
to pronounce an opinion, are ready to certify that the 
candidate for election is really an engineer, and competent 
to practice some branch of the profession, It may yet be 
that the Institution may see fit to examine candidates 
and grant diplomas, and this without arrogating to itself 
the power of prosecuting offenders against its rules; but 
it seems to us that at present it can do all that is needful 
by exercising vigilance in the election of candidates, and 
taking much care to place those elected, each in his proper 
class, The mere fact of being a member of the Institution 
of Civil Engineers now carries great weight with it; and 
we doubt that any substantial advantages would be gained 
by establishing an examining board, and making men 
engineers by Act of Parliament. 


PEATY DISCOLORATION OF DRINKING WATER, 


Ir is not universally admitted that water discoloured by pass- 
ing through peat soils or collected from peaty areas, may be 
perfectly harmless in respect of that discoloration. People are 
sometimes alarmed at the appearance of water so coloured, 
though the water may be in every way excellent for drinking 
purposes, case in point comes from Lancaster, which is pro- 
vided with spring water from the millstone grit occasionally 
supplemented by an earlier source of supply, the Grizedale 
Brook, which runs through a good deal of peat country. Some- 
times this water is much coloured, and when used imparts a colour 
to the rest ; and Dr. Harker, the medical officer of health for Lan- 
caster, stated, in a recent report, that he had obgerved the “usually 
exquisitely pure Lancaster water, mostly derived from springs 
out of the ‘ millstone grit,’ occasionally after storms stained with 
brown vegetable matter, a material fruitful in propagating disease 
germs.” As this remark from the medical officer was likely to 
alarm people, Mr. Jas. Mansergh, C.E., engineer of the works, 
wrote to the water committee, drawing attention to the harmless 
nature of the colouring matter, and to the fact that it is totally 
free from any disease-propagating property. This fact is borne 
out by the analyses and observations of our principal chemists 
and waterworks’ engineers, and Mr. Mansergh was able to satisfy 
the Lancaster people by sending the opinions of Drs, Frankland 
and Tidy. In his letter to Mr. Mansergh, Dr. Frankland remarks : 
“T know of no facts in support of the assertion that peaty 
matter is a material ‘fruitful in propagating disease germs.’ 
From all that I know of the sources of the Lancaster water 
supply and from the analysis I have made of it I should con- 
sider it to be at all times wholesome ; and although it may, at 
times, be unpalatable, I believe it to be, on the whole, one of the 
very best supplies in the kingdom.” This letter is brief but to 
the point, although Mr. Mansergh points out that so far as his 
personal experience goes, and so far as he has been able to learn 
by inquiry, the water even when most highly coloured has never 
been accused of being unpalatable. Dr. Tidy replied to the 
inquiry addressed to him rather more at length. He said, “ The 
medical effect of peaty water has been a subject to which I have 
devoted a good deal of attention. There is not a single iota of 
evidence to show—so far as I know—that it is injurious in the 
least degree. The only charge against it that seemed to be of 
importance was that it caused diarrhoea. Apart from the fact 
that we should conclude from @ priori reasoning that peaty 
matter, if it did anything, would produce an opposite effect, 
facts certainly disprove that peat has any diarrhwa-producing 
action whatsoever. Let me give one case. Limerick is supplied 
with a peaty water. The diarrhoea death-rate is above the 
average diarrhoea death-rate of England and Wales. And so 
people said it is due to the peat. But there is another Irish 
town where the peat in the water supplied is greatly in excess of 
the Limerick water, where the diarrhoea death-rate is greatly 
below the normal diarrhoea death-rate of England and Wales. I 
am convinced that peat is not injurious, and all my researches 
have compelled me to the conclusion that it does not even cause 
diarrhea.” These expressions of opinion are of much value, 
and beside allaying the fears of the Lancaster people raised by 
the inconsiderate remarks of their medical officer of health, they 
show how wrongfully a water may be stigmatised. The latter 
remarks of Dr. Tidy also suggest that the system of supply of 
Limerick has more to do with diarrhea than the source of 
supply. We may add that the water supplied from the Vartry 
to Dublin is considered admirable by all authorities, but this 
water is almost always stained with the colouring matter of 
peat. 

ALGERIA AND THE FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, 

Tur French Association for the Adv t of Sci seems 
to possess the vigour and energy that characterised the British 
Association twenty years ago. At the time the leading men of 
British science took an active part in its proceedings at the 
various meetings. There was not then that “ social 
science”’ element in the meetings which has introduced so 
much twaddle, and driven real science away. Much of the 


interest in the yearly gatherings has, however, always centred in 
the excursions and visits to places of scientific, industrial, or 
historic interest, and judging from the programme of the 
French Association for this year, the French is going to outdo 
the British Association in the extent of its excursions. The 
annual congress is to take place on the 14th April next. In 
Algiers excursions will be organised throughout the country, and 
every facility will be afforded to the numerous guests ex 

to arrive for studying the riches and beauties of the neighbour- 
hood. The country abounds in mineral riches and relics of 
archwological interest ; while the study of the manners and 
customs of the people, and the rich scenery of the Atlas 
Mountains will, it is expected, tempt many who would not 
undertake the journey for scientific purposes alone. The French 
railway companies have consented to carry members at half 
prices, taking full fare for the passage out and giving a free 
return. The Spanish railway companies have consented to some- 
what similar arrangements, while the French Government has 
placed at the disposal of the association one of their war ships, 
with a free passage from Marseilles to Algiers, calling at Port- 
Vendres. This vessel will leave Marseilles on April 11, call at 
Port Vendres on the 12th, and arrive at Algiers on the 13th. She 
will return on or about the 23rd April, calling again at Port- 
Vendres én route to Marseilles. Any gentleman desirous of 
joining the association, and of having further details as to rail- 
ways, transport, lodgings, &c., may address Mr. F. Maxwell- 
Lyte, F.C.S., Hon. Foreign Secretary of the French Association, 
at the Science Club, Savile-row, who will be happy to afford all 
further information on the matter, and to receive applications 
for membership of the association. The excursions, for which 
arrangements have thus been made, will undoubtedly attract a 
large number of members and visitors, and many will, no doubt, 
attend with a view to gaining information on the trade and com- 
merce of Algiers as well as the enjoyment of intelligent company 
in new scenes, 


THE TEES BRIDGE SCHEME. 


One of the strongest of the Parliamentary struggles of the 
present session seems likely to be on the Bill authorising 
the construction of a new bridge across the river Tees at Stock- 
ton. The old stone bridge connecting Durham and Yorkshire is 
alleged to be inadequate for the traffic, and as there is a proba- 
bility of a growth of that traffic, a Bill for the construction of a 
new bridge is promoted by the towns of Stockton and South 
Stockton. Public opinion in the former town seems so divided 
as to the advisability of the support of the scheme that a poll of 
the ratepayers has been taken. It is not alone against the cost, 
but against the character of the approach to the bridge on the 
northern side that there is opposition internally ; but there is 
beyond this an opposition so peculiarly illustrating the fact that 
the ratepayer is the common paymaster, that it is worth record- 
ing it. The two counties concerned have the liability of 
repairing the present bridge ; and it is proposed by the promoters 
of the new scheme that they should each pay a contribution of 
about one-fifth of the total cost of the new bridge and be relieved 
from that liability. The counties object to the amount, and 
there is to be witnessed the internal war between the towns and 
the counties of which they form a part, and for the cost of which 
the much-suffering taxpayer will be responsible, whosoever loses. 
One of the chief reasons for the construction of the pro new 
bridge is that the present one materially affects the tidal flow of 
the river Tees, its stone piers being heavy buttressed erections, 
and as the proposed bridge would be so built as to increase the 
scour of the river, it is proposed that the Tees Conservancy Com- 
missioners should contribute about a sixth part of the cost, and 
to this they agree. But the conflict of the authorities is so great 
that the progress of the Bill in committee will be watched with 
as much interest on this as on engineering grounds. Except on 
the one point of the approaches, no objection has been taken to 
the proposed new bridge, and the need for it is generally admitted, 
on the ground of the growing traffic between the two towns, and 
with the expectation that it will facilitate tramway traffic on 
Tees-side. The marvellous development of that district has been 
accompanied by no commensurate growth of facilities for crossing 
the stream, for though there have been many proposals to bridge 
the Tees during the last few years, all have been defeated. It is 
a matter of regret, therefore, that a needed work should be 
proposed under circumstances such as those glanced at, which 
must militate against the probabilities of its being carried out in 
its present form. 
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Elementary Theory and Calculations of Iron Bridges and Roofs. 
By Avevust Ritter, Dr. Phil., Professor at the Polytechnic 
School at Aix-la-Chapelle. Translated from the German— 
Third edition—by H. R. Sanxey, Lieutenant, Royal Engineers. 
E. and F. N. Spon. 1880. 

TueERE is probably no branch of engineering science on 

which so much has been written in this country, during 

the last thirty years, as on the methods of calculating the 
stresses produced by given loads on iron roofs and bridges. 

The subject has been treated from almost every point of 

view—in most cases by men eminently qualified for the 

work which they undertook. The result is a number of 
books which will bear favourable comparison with those 
of any other country. If there is any part of his profes- 
sional knowledge which a young engineer may hope to 
master without having recourse to ks written in a 
foreign language, surely it is the one which forms the 
subject of this treatise. Should we conclude from this 
that there is no room for a translation of Professor Ritter’s 
book? Notso. On the contrary, we have no hesitation 
in saying that Mr. Sankey has done very good service to 

English readers in placing this work before them. 

So far as the subjects treated are concerned there is 
little deserving particular notice, except a few problems 
showing how to determine the form a structure should 
have in order to fulfil given conditions as regards the 
stresses. For instance, to find the form which a girder 
must have in order that the maximum stresses in the 
diagonal braces may be equal, or one in which the stresses 
in the bow may be the same throughout. As the title 
states, the book is of an elementary character, and some 
of the more difficult problems connected with bridges, such 
as continuous girders of more than three spans, and rigid 
arches, are omitted. Indeed, the subject of rigid arches is 
dismissed in a rather summary fashion with some remarks 
to the effect that the stresses in an arch without hinges 
depends on the horizontal thrust at the springing, and 
that that thrust is indeterminate. This is, doubtless, an 
easy, off-hand way of dealing with a difficult subject. The 
translator has 


ded a note on this point, contradicting | inf 


the author, but without throwing any real light on the 
matter. Indeed, the reasoning on one side is about as 
satisfactory as that on the other. 

In finding the stresses in roofs the practice is followed, 
which too long prevailed in this country, of taking the 
wind pressure acting vertically. Now it is quite true that 
there is much uncertainty r ing both the maximum 
force of the wind which should be estimated, and the 
manner in which that force acts on a surface which it 
strikes obliquely. But surely that is no reason for assuming 
the force to act in that direction which is the most unlikely 
of all. It is, happily, a somewhat unusual occurrence for 
the wind to blow right down our chimneys. If the wind 
had blown vertically on the Tay Bridge, that structure 
would most probably have been still in its old place. To 
treat the action of the wind as always equivalent to an 
increase of the force of gravity is not only to relinquish all 
claim to scientific accuracy, but to disregard the plainest 
teaching of common experience. 

The merit of this work consists in the method employed 
in the treatment of the subjects. It contains the develop- 
ment and extended application of a principle which, though 
well known in this country, and employed by Rankine and 
others in a few special cases, has not received as much 
attention as its importance and usefulness deserve. The 
principle may be briefly stated thus :—If any structure be 
conceived to be divided into two parts by an ideal surface, 
the sum of the stresses along the pieces cut by that surface 
must balance the external forces which act on each of the 
two parts. If the structure be framed—such as a roof or 
a girder—and if the number of bars cut by the ideal 
surface do not exceed three, it is evident the stresses 
in these bars may be found from the external forces ; 
for the vertical and horizontal components of all 
the forces which act on either part of the frame, 
including the unknown stresses, and the moments of the 
same forces about any point must be each equal to zero. 
Hence three independent equations can be formed contain- 
ing the three unknown quantities which are to be deter- 
mined. This manner of proceeding is rather tedious in 
practice. If the lines of stress in two of the bars cut by 
the ideal surface intersect, then by taking the moments of 
all the forces about their point of intersection the stress in 
the third bar can be found from a single equation. In 
this way, too, the stress in a bar may be found, although 
the ideal surface cut more than two other bars, provided 
the lines of stress in all these others meet in a point. This 
is the method used by Professor Ritter throughout the 
book, and is called by him the “ Method of Moments.” 
Another advantage of this method is, that the equation of 
moments for finding the stress on any bar, when written 
out in full, shows whether any one of the external forces 
produces tension or compression ; hence it can be readily 
seen which distribution of the load produces the maximum 
or minimum stress in the piece. The lever-arms of the 
moments may be found by calculation, or, more easily, by 
measurements from a drawing. 

While recommending the “Method of Moments” as 
well worthy of attention, we are far from saying that it is 
the best in all cases. For instance, those who have been 
accustomed to determine the stresses in roofs by the 
graphic method, especially by the use of Clerk Maxwell’s 
oo Seat figures, are not likely to change it for any 
other. 

The book is written with a fair degree of clearness and 
accuracy, which is more than we expected to find after 
meeting two blunders on the first page. Curiously enough 
one of these occurs in the first sentence, where the author 
is made to say the opposite of what he obviously means. 

The book is beautifully printed on good paper, and 
profusely illustrated. Indeed, one of its chief features is 
the number and excellence of the diagrams. On the whole, 
in spite of some blemishes, this book is worthy of a place 
beside the works of our best English authors, 


TENDER. 


STAPLETON, NEAR BRISTOL, SEWERAGE. 
For the construction of 7300 yards of brick sewers and 13,300 
of stoneware pipe sewers, with ole, flushing valves, 
a &c. Quantities supplied by the engineer, Mr. James 


A. J. Bevan, Redminster 


E. Monks, Fishponds.. 
Case and Day, Fishponds 
F. Dawson, Bury... .. 
Thomas and Son, Newpo: 


McKensie, London .. .. .. 20, 

Geo. Stevenson, Chesterfield... .. 19,456 
Durnford and Son, Totterdown .. 18 500 
E. C. Howell, Bristol 21,500 


Wm. Mereaweather, Bristol .. 
J. Neave, London .. .. 


J. Meredith, Gloucester .. 14,470 
Keneday, Westbury.. .. .. 14,835 
Kirby and Hickery, Bristol .. 168 


SaniTARY INSTITUTE OF GREAT BRITAIN.—At a meeting of the 
Sani Institute of Great Britain, held on March 9th, Dr. B. W. 
Ric son, F.R.S., in the chair, the discussion was continyed 
upon the paper read at the previous meeting by Mr. W. H. Michael, 
Q.C., F.C.S., upon “‘ The Law in Relation to Sanitary Progress.” 
The points to which attention was specially directed were—(1) The 
rearrangement of districts ; (2) the reconstruction of authorities ; 
(3) the extension of ig x | wers. The discussion was carried 
on by Mr. J. Bateman, F. RY Dr. Willoughby ; Mr. H. Law, 
C.E.; Mr. Rogers Field, C.E.; Mr. Fooks, jun.; Mr. Burdett ; Dr. 
Saunders ; Dr. Bartlett; and Mr. Rigg. With regard to the re- 
arrangement of districts, there was very little doubt that, for all 
sanitary legislation, it was very desirable that the division should 
be in conformity with some natural or physical feature, such as 
river basins. It was considered that the removal of urban and 
rural distinctions would be a great benefit, and that a Ministry of 
Public Health should be formed to guide, encourage, and control 
local self-government, and place it on a good basis. Most of the 
speakers agreed with Mr. Michael, that sanitary legislation, to be 
effective, must be com 


ulsory, especially as regards the isolation of 
the prevention of overcrowded dwellings, 
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Currall and Lewis, Birmingham .. .. .. .. .. 16,326 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade is tending to more than the quietude customary 
within three weeks of a spring series of ironmasters’ quarterly 
meetings. Though much of the business doing is at little or no 
profit, orders are now difficult to secure, and the prolongation of 
the period of unprofitableness is developing troubles in a few cases 
whieh is to-day exercising an unsatisfactory influence. 

Very little business could be done either to-day—Thursday—in 
Birmingham, or yesterday in Wolverhampton. The nee | 
meetings will begin in Wolverhampton upon April 13th, and all 
orders for which urgency cannot be pleaded are being withheld till 
that time; for higher prices are wholly unlikely then to prevail, 
while the probabilities are in favour of the occurrence of slightly 
easier terms in respect of a few sorts which buyers contend are 
amenable to the influences now at work. 

The course which at the quarterly meetings the marked bar firms 
may take no one but the firms concerned can state. Neither in 
Birmiagham nor Wolverhampton would such firms concede the 
probability of the crucial quotation being brought down to £7, 
though it was known that the belief has obtained currency in the 
London metal market that the odd 10s. now quoted will be then 
taken off. The rates at which alone marked bars, rolled by the chief 
makers of that class of iron, could be bought yesterday or to-day 
offered no encouragement to the expectation—from £7 10s. to 
£8 2s. 6d. was demanded. Good medium bars were, however, pro- 
curable at 30s. under those figures, and bars of a minimum quality 
were to be had, as last week, to as low as £5 15s. At all and any 
of the rates the supply was abundant. 

Not many inquiries were upon the market for baling strip for the 
United States. Makers to-day quoted for unvarnished stri; 
£6 12s. 6d. to £615s., but now and then orders might have been p) 
at from 1s. 3d. to 2s. 6d. per ton less money. Most of the iron of 
this class is now going from the mills 7 canal to Ellesmere Port, 
where the chief buying firm in Liverpool are japanning and other- 
wise finishing the commodity for export in the style in which they 
are used. 

A little business was done to-day in braziery sheets at, in some 
cases, as low as £7 15s. to £8 per ton for doubles. For these the 
galvanisers were the chief customers, but for roofing sheets the 
same class of buyers were less disposed to give out orders, and it 
was not with ease that some of the specifications in fulfilment of 
orders some time ago distributed could be obtained by makers. 
The quotations for ungalvanised sheets for corrugating yesterday 
were £9 10s. to £10 for latens, £8 5s. to £8 10s. for doubles, and 
£7 5s. to £7 10s. for singles. The new orders of the week for sheets, 
both black and galvanised, have come mostly from India, from 
which the indents are proportionately more satisfactory than from 
Australia, though the greater quantity of capital now in circulation 
compared with a year ago is encouraging inquiries from quarters 
which have not heretofore yielded orders for Staffordshire mills 
and forges; and the success of the chief bar firms here at the 
exhibitions of Sydney and Melbourne is leading to the adoption of 
such iron for carriage axles and such-like uses by manufacturers at 
the antipodes. 

The sheet firms that have been doing a good business on account 
of Australia learn this week, with other than satisfaction, that the 
Esbank Ironworks Company, of Lithgow, New South Wales, are 
making arrangements for the production of corrugated iron and 
wire. The Esbank Works were established in 1875, in the Lithgow 
district, which consists of about 3000 acres of good mining land. 
Upon the surface of this land is found clay of an excellent quality, 
suitable for brickmaking ; then a foot of iron ore; then a bed of 
freestone, so hard that the company cut their own grindstones 
from it. Beneath this freestone is found a 10ft. seam of coal. 
The iron ore, lime, and coal, are said to possess peculiarities 
requiring special treatment; but an experienced manager has 
overcome most of the difficulties. The works at present consist of 
furnace, foundry, forge, and rolling mill. The two branches are 
connected by a horse tramway. Most of the plant, including a 
24-ton fiy-wheel, was made upon the ground. The blast furnace 
is capable of producing 100 tons of gray, or 115 tons of white, iron 
per week. Both pig and malleable iron are made. A large quan- 
tity of rails for the Sydney Tramway have been rolled, and the 
company the necessary plant for making boiler plates. 

The boiler plate mills are much in want of new orders, yet it 
would be possible to buy good brands at from £8 to £9. These 
were the prices quoted yesterday in Wolverhampton. Plates for 
tank making were to be had at from £7 5s. to £8. 

“Pig iron was difficult to sell at the rates which makers would 
alone accept either yesterday or to-day. All-mine hot blast iron 
averaged from £3 5s. down to close upon £3, but cold blast was 
quite £1 per ton moremoney. Derbyshire iron was quoted at from 

7s. 6d. to 45s. easy; Willingsworth iron was quoted 45s., but 
might have been got at less. Cinder pigs were rarely quoted at 
40s., makers asking 37s. 6d. Tin-plates were in fair sale for 
export ; good qualities are going in larger quantities to the United 
States, to Germany, and to Australia. 

Coal was less easy to buy for household use, but furnace and 
forge sorts were plentiful and easy, for the tendency is towards a 
lessened demand at the blast furnaces. 

The members of the South Staffordshire Ironmasters’ Association 
have just received a circular from the secretary, who has to lay 
evidence before the Select Committee on Railway Freightage Charges, 
asking for any illustrations of unfair or —— rates of charges 
in this district of which they may have knowledge. Similar appli- 
cations are being made of the other manufacturers by the Chambers 
of Commerce. Perhaps the grossest anomaly in the freightage 
charges made by the railway companies for the carriage of hard- 
wares from this district to various parts of the kingdom may be 
found in the charges levied by the companies for carrying wire to 
and from Birmingham. At present the companies are actually 
bringing Westphalian wire all the way from Rotterdam, rid 
London, for 16s. 8d. per ton; whereas for precisely the same 
description of wire of Birmingham manufacture, sent from Bir- 
mingham to London only, they are charging 22s. 6d. per ton, or 
about 35 per cent. for considerably less than half the distance. 

In addition to the firms mentioned last week, the following Bir- 
mingham manufacturers have received first-class awards at the 
Melbourne Exhibition :—R. Tummins and Sons, for hammers, 
pincers, shoe tools, &c.; W. A. Lyndon, Minerva Works, for 
spades and shovels; Sidney, Flavell, and Co., for kitcheners ; 
W. and C. Wynn and Co., for steel toys and tools of every 
description; and Hoskins and Sewell, Bordesley, for metallic 
bedsteads. 

From infornation just issued by the United States Consul in 
Birmingham, it appears that the improved character of the export 
business from this district to America, which began in 1879, was 
well sustained up to the close of last year in nearly everything but 
iron, and that the last quarter of 1880 shows the substantial 
advance of £15,000, or 8 per cent., upon the corresponding quarter 
of 1879. During the twelve months ending September 30th last 
the total exports from Birmingham and district ameunted to a 
million sterling, which was rather more than double the total 
value of the exports for the year previous, The principal items 
were iron and steel, hardware and cutlery, guns and materials, 
jewellery and fancy goods, pens and tips, chains, hoes and scythes, 
anvils and vices. 

Constructive engineers continue to receive new orders of con- 
siderable value for bridge work. Some good contracts have 
recently fallen to Wolverhampton firms. The Tank and Boiler 
Company there have begun upon the order for a bridge of fair 
dimensions, to be used for highway traffic over the railway at 
Tunbridge Wells. Mr. Geo. Fletcher, of the Brunswick Works, 
Wolverhampton, has secured the contract for a bridge at Islip, cn 
the Oxford and Bletchley branch of the London and North-Weste n 


Railway. About 250 tons of wrought iron will be employed in the 
erection. The bridge will have a of about 190ft., and the 
main girders will weigh 20 tons each. For the Northampton and 
Market Harborough branch of the same line the firm is about com- 
pleting the third and last bridge. This bridge will be 75ft. long, 
with a span of 25ft., and will contain two side and one middle 
oe Amongst the roo: contracts in hand at the Brunswick 
Vorks is one for 120 tons of roofing and 40 tons of girders, to be 
used in the erection of the new carriage and wagon shop of the 
London, Chatham, and Dover Railway at Battersea. 0 fine 
tanks are also on hand at the Brunswick Works for the American 
Oil Cornpany, Thames-Avon, London. They are of 40,000 gallons 
capacity, 90ft. length, 18ft. width, and 4ft. depth. In the manu- 
facture of these and other tanks, this firm employs a punching 
machine capable of punching no fewer than 48 holes at once. 

The new outfall sewage works erected at Hanley have just been 
formally opened. These works are the complement of the system 
of drainage that has been executed in Hanley at a cost of £62,000. 
They are situated on the Trenthay Farm, upon an area of 23 acres 
very near to the river Trent, into which the effluent will find its 
way. A spacious engine house and several large tanks have been 
constructed, and very powerful machinery has been supplied for 
them by Messrs. Tangye Bros., Birmingham. 

A new goods station is in course of erection at Ettingshall, on 
the London and North-Western Railway, to relieve the present 
one in Wolverhampton, which is overcrowded. The work of laying 
down a double line of rails on the north side of the passenger 
station in Wolverhampton to the new goods station is now almost 
completed. When it is quite finished the goods traffic will be 
carried on outside the station walls, and the rail area inside the 
station will be contracted to allow more platform accommodation. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—An almost complete absence of either demand or 
inquiry is still the most characteristic feature of the iron trade of 
this district. So far as any new business doing is concerned, trade 
is in quite as bad a conditiun as at any time during the extreme 
depression of last summer, and judging from the present prospects 
of themarket, the return of prices toa similarly low level would seem 
to be only a question of time. It is evident that at present there 
are no pressing requirements for iron amongst consumers in this 
district, and buyers, in the face of a continually weakening market, 
naturally hold aloof from speculative purchases. The business 
doing during the past week has been altogether of a retail 
character, and scarcely an important inquiry has been reported in 
the market. 

Lancashire makers of pig iron are still kept fairly going with 
deliveries on account of contracts, and small sales continue to be 
made on the basis of about 46s. 6d. for No. 3 foundry, and 45s. 6d. 
for No. 4 forge less 24 = cent., delivered equal to Manchester, 
but for good orders local makers are open to offers at under these 


Outside brands of ps iron offering in this district are very 
wa. aryl in price, and all sorts of figures are mentioned in the 
market as the prices which sellers would be willing to accept. 
There are also indications of ‘‘ bearing” operations, which have 
been anticipated for several weeks back, in north-country iron. 
There are, however, so few actual transactions that it is scarcely 
possible to say what prices actually are, and the nearest figures at 
which iron could be bought that I have been able to arrive at are 
about 45s. 4d. to 45s. 10d. per ton net cash for g.m.b. Middles- 
brough, and from 45s. up to 46s. 6d. per ton, less 24, for Lincoln- 
shire and Derbyshire irons delivered equal to Manchester. 

Some of the local finished ironmakers are still kept fairly busy 
on old contracts, but there are very few orders coming in for any 
description of manufactured iron. Prices generally are weak, and 
for delivery into the Manchester district may be quoted at about 
£5 17s. 6d. to £6 for bars, £6 10s. to £7 for hoops, £7 10s. for 
common plates, and £7 12s. 6d. to £7 15s. for sheets. 

Founders are very short of work, and I hear that the tenders 
recently sent in for one or two pipe contracts have been at 
extremely low figures. 

The position of engineers and machinists throughout this dis- 
trict continues very unsatisfactory. A few firms are tolerably 
busy on shipping orders or specialties, but the bulk of the trade is 
dull, and there is so little new work in prospect that any orders 
coming into the market are so keenly competed for that prices are 
cut down in many cases below the margin of profit. With regard 
to the engineering and iron trades throughout the country, I may 
state that recent returns from all the important centres give very 
unsatisfactory reports as to the prospects for the future. 

In the coal trade business is quiet. The supplies of all descrip- 
tions of fuel are in excess of requirements, and prices, so far at 
least as round coals are concerned, are gradually receding to the 
old level upon which advances were made during the recent strike. 
Common classes of round coal for iron making and steam purposes 
are becoming rather a drug in the market, and any scarcity of 
engine fuel has been removed for the present by the increased pro- 
duction of slack. The average quotations at the pit mouth are 
about as under :—Best coal, 10s. per ton; seconds, 7s. 6d. to 8s.; 
common coal, 6s. to 6s. 6d.; steam and forge coals, 5s. 6d. to 6s.; 
burgy, 5s. to 5s. 6d.; and slack, 3s. 6d. to 4s. 6d. per ton according 
to ev. These quotations, however, can scarcely be considered 
as fixed prices, buyers in many cases being prepared with conces- 
sions to secure orders. 

The shipping trade is very dull, and low prices are being quoted 
at Live 1 and Garston. 

For coke the demand is very limited at the prices now being asked. 

The first annual meeting of the bers of the Manchester Coa 
Exchange, to the formation of which I have referred in previous 
reports, was held on Tuesday, and the committee were able to 
— a report showing that the success of the undertaking had 

n placed beyond question. The number of members who had 
subscribed for the present year was 336, as compared with 227 in 
1880 ; and after paying all liabilities incidental to the formation of 
the association, and the expenditure of the year, there remained a 
balance to the funds of the Exchange of £40. Mr. James H. 
Johnson, of the Abram Coal Company, was elected president, and 
Mr. J. Hodgson—J. Scowcroft and Co.—was re-elected secretary 
for the ensuing year. 

Barrow.—From what I can learn from careful inquiry into the 
state of the hematite market, there is a much hetlie Genamed all 
round. I hear for a fact that orders have been opened much more 
freely both from consumers at home and abroad. So far as 
American demands are concerned, I am in a position to state that 
orders are being booked from that quarter to something like the 
extent which, at the beginning of the year, was expected would be 
the case as the spring season advanced. 

e furnaces are still in full work, producing a heavy tonnage of 
metal, and this output will shortly be considerably increased by 
the blowing in of the four furnaces at Askam, which are at present 
— down till the new company get them into thorough working 
order again. 

Prices as last quoted are still the ruling figure; but the fact of 
prices not rising must be attributed, I think, to the large output of 
metal and the slow demand of a few weeks ago. As the demand 
increases stocks will diminish, and we are likely to see a rise in the 
value of hematite pig iron shortly. Makers do not seem anxious 
to do much business at present; being well sold forward they 

refer to wait for the brisk demand which is confidently expected 
ter on. Of course both increase of prices and demand greatly 
depend upon what America may require. 

e steel mills are well supplied with work. A good demand is 
experienced, and a few fair contracts are on the books. 

hipbuilders have quite as much work as they can 


and this industrious outlook will continue for some time to come. 
Tronfounders, engineers, &c., are fairly well engaged. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NEVER since the revival of trade in the autumn of 1879 has the 
tone of the iron market been flatter than was the case at Middles- 
brough on Tuesday. This may, perhaps, be partly accounted for 
by the weather, which was cold, raw, and cheerless. Snow had 
fallen more or less during two days, and though it did not remain 
long on the ground, it still left an unpleasant appearance and 
effect upon foot passengers. It seems scarcely reasonable to sup- 
pose that a little bad weather in the middle of March should 
taken into account as having much influence on trade. But so 
fresh on the memory of all is the retardation produced by the 
recent long-continued frost, that many seem unable to forget it, 
and are full of fear lest it be still further prolonged. Other 
causes, however, are contributing to anxiety. Glasgow market 
keeps creeping downwards, and Scotch pig iron may now be had 
for less than 48s, Then, again, stocks continue to accumulate at 
both centres, and there seems little or no probability of a suf- 
ficiently rapid increase of consumption to absorb the current 
make. Fears are expressed lest the warrant-holders should take 
fright and begin to sell in competition with smelters. If this 
happened a still further fall would undoubtedly take place. Two 
more manufactured ironworks have been announced as being about 
to suspend operations altogether, and thereby diminish consump- 
tion o pis iron. One of these is the Northfield Ironworks, near 
Sheffield. In share capital and debentures not far short of 
£100,000 has been subscribed; the shareholders have never re- 
ceived a dividend, and now the works are to be laid in. The other 
is the Imperial Iron Company, formerly Jackson, Gill, and Co., 
of Middlesbrough, and recently carried on by the liquidator—Mr. 
Peat—anid a committee of shareholders. Bars, angles, and 
puddle bars have chiefly been produced. Being satisfied that 
manufacture cannot be continued under present conditions, 
without a loss of about 10s. per ton, ah all attempts to 
sell the works having proved fruitless, those in authority have 
wisely decided to stop the works forthwith. Accordingly a 
fortnight’s notice was given on the 12th to all hands. These and 
other similar causes combined affected the market on Tuesday 
adversely. The price of No. 3 g.m.b. was 37s. 9d., free in trucks 
or f.o.b. cash, less 24 per cent. Forge iron was 1s. per ton less, 
warrants ls. 3d. more. The increase in Connal’s store during the 
week was 1610 tons, making a total accumulation of 156,976 tons 
At Glasgow the stock now amounts to 533,693 tons. 

In manufactured iron a further fall has taken place. Plates 
— now be considered to be worth £6 7s. 6d. per ton free in trucks, 
cash less 24 per cent.; or possibly for large and good specifications 
a little less might be accepted. Bars and angles are quoted at £5 5s., 
and puddled bars at £3 12s. 6d. Old rails have fallen considerably 
in the absence of competition from the United States, and a pur- 
chase of 2000 tons has just been made for £3 7s. 6d. c.i.f. Tees. 
The sellers were the Dutch Government. For some time 
searcely any old rails have been used up by the Cleveland 
manufacturers, because they were not obtainable under about 5s. 
per ton more than puddled bars could be bought or made at. Now 
the case appears to be altered, and with a 5s. margin on the other 
side, large quantities may again be expected to find their way to 
the iron metropolis. The coal trade is flat in sympathy with iron, 
and also because of the near approach of spring and summer. It 
is a that few of the coalowners can now be working at a 
profit. 

Three of the men burned by the accidental overturn of a con- 
verter at Eston have since died. The remainder, with one or two 
doubtful exceptions, are in a fair way for recove At the inquest, 
held under the presidency of Mr. J. T. Belk, coroner, much 
interesting evidence was given. The immediate cause appears to 
have been the breaking of a joint in the pipe connected with the 
hydraulic manipulating gear. This pipe, whatever called, must 
clearly have been acting as an “‘exhaust ” or “exit” pipe, and not 
as a ‘pressure ” pipe, at the time of the accident. The force which 
upset the converter must have been the weight of the molten metal 
accumulated near the throat. The resistance which should have 
controlled this force could only have been the water locked up in 
the exit pipe. When the latter gave way control was lost. ‘lhis 
point was never made clear at the inquest, whilst the expression, 
“* failure of a pressure pipe,” was continually made use of without 
challenge. The newer converters are fitted with worm-wheel 
gearing, which, if made of sufficient strength, is clearly the best 
and safest, though, perhaps, not the quickest mode of dealing with 
such heavy and dangerous masses of molten metal. 

The shipbuilding industry at the northern ports continues very 
active. ‘The men are working well, having received substantial 
advances in almost every department. The principal cloud on the 
horizon is the chance that they may again begin to agitate for 
further i The shipbuilders are daily booking fresh 
orders, and with the benefit of lower prices for material, they 
would seem likely to have a very profitable year before them. The 
new French Merchant Shipping law is already beginning to have 
some effect. Consigrments of shipbuilding iron are leaving 
Middlesbrough for French ports, and larger orders are expected. 
Messrs. Bolckow, Vaughan, and Co., have discharged a large 
number of workmen hitherto engaged in constructing their new 
works at Eston, as they had no longer need for them. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been flat since the date of last report, 
and prices both of warrants and makers’ iron are again lower. A 
large quantity of warrants have changed hands with the usual 
result when trade is dull of depressing quotations. The 
export demand for pig iron is still unequal to expectations, and 
the recurrence of wintry weather has intensified the dulness of the 
market. Reports from the United States are the reverse of 
cheering. Stocks of Scotch pigs there do not appear to have 
diminished, and prices in private despatches are ae 2s. per ton 
less. A few small orders are being executed for Canada. The 
continental inquiry is as yet backward. At home the consump- 
tion is fairly steady, but prices are low. There are 120 furnaces in 
blast, as compared with 114 at the same date last year, and of this 
number seven are making hematite. Stocks continue to increase, 
and the additions to Messrs. Connal and Co.'s stores in the course 
of the past week have been 2316 tons, the total now amounting to 
534,051 tons. 

Business was done in warrants on Friday forenoon at 47s. 10d. 
to 48s. 1d. cash, and 47s. 11d. to 48s. 3d. one month, the afternoon 
quotations being 488. to 48s. 24d. cash, and 488. 14d. to 488. 44d. 
one month. On Monday morning business was done at from 48s. 24d. 
to 47s. 11d. cash, and 48s. 44d. to 48s. one month; and in the 
afternoon from 47s. 11d. to 47s. 94d. cash, and from 48s. to 47s, 11d. 
one month and 47s. 94d. fourteen days were the quotations. The 
market was steady on Tuesday, with business at 47s. 74d. cash and 
47s. 9d. one month to 47s. 9d. cash. The market was rather firm 
on Wednesday, with business up to 48s. one month, 47s. 114d. cash. 
To-day—Thursday—the strong feeling continues, with business 
from 47s. 10}d. to 48s. 114¢, 

The demand for maker: iron has been quiet, and prices are 
reduced from 6d. to 1s. per ton. Merchants now quote Gartsherrie, 
No. 1, f.o.b. at Glasgow ed ton, 58s.; No. 3, 50s. 6d.; Coltness, 
58s. 6d. and 50s. 6d.; Langloan, 58s. 6d. and 50s.; Summerlee and 
Calder, each 58s. and 50s.; Carnbroe, 55s. 6d. and 50s.; Clyde, 
Monkland, Quarter, and Govan, 49s. 6d. and 47s. 6d. each ; Shotts 
at Leith, 59s. and 51s. 6d.; Carron, at Grangemouth, 52s. 6d.; 
specially selected, 56s. and 51s. 6d.; Kinneil, at Bo'ness, 50s. and 
dhs. 6d. Gle ock, at Ardrossan, 55s. 6d and 50s. 6d.; Eglin- 
on and A we sore each 49s. 6d. and 47s. 6d. 

The malleable trade is quiet, with apparently no extra move- 
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ment except in shipbuilding irons, which continue 
in request. The iron manufactures shipped from 
the Clyde in the course of the last two weeks 
embraced £20,000 worth of machinery, ae 
six locomotives, valued at £8880, for Bomba: 
three locomotives, £5000, for Santos ; £2730 or 
Calcutta, and £950 for France ; £27,000 worth of 
cast iron . es, of which £16,200 went to Rio de 
Janeiro, £4700 to Yarmouth, £3070 to Queens- 
land, £1100 to Brisbane, and £1000 to Barcelona ; 
£32,000 other goods, including £4500 to New 
Zealand, £5500 to Adelaide, £4400 to Ran oon, 
£3200 to Bombay, £2300 to Calcutta, to 
Mediterranean ports, £2200 to New York, £1800 
to Oporto, and 1200 to Newfoundland ; £14, 000 
worth of sewing machines, of which £3450 went 
to France, £2807 to Barcelona, £2377 to Bilboa, 
£2153 to Oporto and Cadiz, and £2544 to 

A good trade continues to be done in coals, 
especially in the West of Scotland. The snow- 
storm has had the effect of increasing the domestic 
consumption, and there have been large ship- 
ments in the course of the past week at most of 
the ports, the departures from Ayrshire being 
particularly good. Prices for all sorts are nomi- 
nally unchanged. It was —- pected that by this 
time the eastern ports would be busy, but the 
renewal of bad weather has somewhat impeded 
business. As most of the northern continental 
ports are now, however, opening, it is expected 
that a good export trade will be done in coming 
weeks. 

The committee of shareholders appointed to 
confer with the directors of the Monkland Iron 

and Coal Company as to the means to be adopted 
to improve the financial position of the company 
have had several conferences on the subject, and 
it is believed that arrangements will be made to 
place the concern on a sounder basis. 

The Court of Session has ape ete a pro- 
visional liquidator to deal with the affairs of the 
Glendaffhill Coal Company, Limited, and fixed 
the 12th May next as the date of appointment 
of an official liquidator. 

I stated at the time that a number of iron- 
workers had left the Clyde on 3rd February to 
work for the Detroit Dry Dock Company, Wyan- 
dotte, Michigan, and some of the men who have 
just returned state that they and others had left 

use the wages at which they were en; 
— considerably below those paid at Wyan- 
dotte. 

The sixth meeting of the present season of the 
Institution of Engineers and Shipbuilders in Scot- 
land was held in Glasgow on Tuesday night, 
when a paper was read by Mr. Andrew Jamieson, 
C.E., principal of the Glasgow Mechanics’ Insti- 
tution, on ‘The Technical Education of our 
Young Engineers, Shipbuilders and Artisans,” 
and Mr. John Turnbull, jun., exhibited and ex- 
plained a new form of lubricator for steam 
engines. The following were admitted as mem- 
bers :—Geo. H. Baxter, Leith ; Thos. Burt, engi- 
neer and founder, Glasgow ; Wm. Crocka’ 1, 
mechanical engineer, Glasgow ; Wm. A. Mackie, 
ship draughtsman, Glasgow; and Wm. Menzies, 
superintendent engineer, Newcastle - on - Tyne. 
As graduates: D. Davidson and Robt. Watson, 
Glasgow. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the steel rail trade Messrs. Wilson, Cammell 
and Co., of Dronfield Steel Works, have booked 
an order for 5000 tons for the Great Northern and 
Great Eastern (joint committee). The same firm 
are now delivering 15,000 tons of steel rails to the 
order of Mr. Vanderbilt, of New York. 

In commercial circles I hear a good deal of 
complaint at present about ‘‘ cutting” of prices. 
I was informed this week that one company had 
accepted an order for railway material 20 per cent. 
below the average rates of the district, which are 
said to be so ‘‘lean” or to yield little more than 
1s. 6d. to 2s. 6d. a ton. 

Messrs. Ward and Payne, West-street, have 
received information of their having secured a first- 
class medal at Melbourne for their exhibit of edge 
tools, sheap shears, files, &c. Similar honours 
have been conferred on Messrs. W. Marbles and 
Sons, Hibernian Works—joiners’ tools, &c.— 
Messrs. oe Sons, and Turner, Little London 
Works, Abbeydale—saws, scythes, &c. 


WALES & ADJOINING COUNTIES. 
(From our own Corr .) 

IN a very little time the whole of the old iron 
department of Dowlais Works will be restarted in 
some form or other. The one stagnant spot, that 
opposite the office, is the last that remains unlit, 
and a is felt that this is soon 
to change tin-plate business at these works is 
improving, and has almost doubled itself since the 

nning. 

Coal is e to be struck shortly in the 
Bedlinog colliery, and prospects are good that the 
te difficulty met with has been surmounted. 

lais is also adding a large area of all the 
seams of coal by sinking in the spot once selected 
for the purpose by Mr. Fothergill. This will 
yield ample supplies for many years to come, and 
gives Dowlais a command over the minerals for 
nearly six miles in extent. In fact, had Mr. Craw- 
shay anticipated the taking of Nixon and Cory at 
Merthyr Vale by addin, 7° to his Castle pit, the 
Cyfarthfa estate would not be better off than 
Dowlais will now be. Itis evident from this that 
the directing mind at these extensive works and 
collieries is now assured that the Thomas and 
Gilchrist patent for dephosphorisation of iron does 
not mean the extinction of the Welsh industries. 
The total iron exports from Wales last weck were 
about the same as the ae namely, 


10,000 tons, and it is satisfactory to note that 
good orders remain on the books. remain at 
5s., rails from £5 10s. to £5 15s, 


I am inclined to think it possible that we shall 
have a revival again, and ‘ibly the price of 
coal will be restored ; 10s, 6d. is still asked and 
obtained, f.o.b. at Cardiff, for best screened steam. 

The men continue working with considerable 
regularity at all places, except the Coedcae. In 
the lower measures of this pit, where the steam 
coals are worked, the men are on strike. They 
plead for certain allowances to be given, as 
allowed in neighbouring pits, ignoring altogether 


the fact that the conditions in the Coedcae are 
altogether different. ‘The owners oppose this 
plea, and, in my opinion, oan A ; but it is to be 
regretted "that the men will not give way ew: 
and develope the fine measures in this 

A downward movement has set in wth regard 
to iron ore—a natural result, as previously 
noticed, of the large quantities poured into our 

— At Cardiff last week, 13,000 tons came to 

hand, 

A new colliery eo | has been started at or 
near Carmarthen, the Caerbryn—capital 
£20,000, in £10 shares, 

I have no ee to report in connection 
with the tin-plate trade. The forgemen remain 
out, and though the make is considerably reduced, 
there is no improvement in price. 

A fire took place last week near the pit shaft of 
the Marine Rhondda Colliery, Pontypridd, and 
some amount of damage ele 

The output at Lan Colliery, Pentyrch, attained 
a higher point in the week preceding the last than 
has been known—another tribute to the energy 
and ability of the manager. 


THE PATENT JOURNAL. 
Condensed from the the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index and giving the numbers there found, which only 
refer to es, in place of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
“name and address of the communicating party are 
printed in italics. 

15th March, 1881. 

1108. Spinpies, G. W. von Nawrocki. —(R. Sehrke and 
Messrs. Bildge and Hildebrandt, Berlin.) 

1109. Curtine Apparatus, J. F. Flannery, London. 

1110. Fasreninas, R. Jenkins.—(C. Morse, Rhinebeck.) 

1111. Routers, J. and P. Hawthorn, and J. P. Liddell, 
Newtown. 

1112. AspHate, &c., 8. C. Joyce, London. 

1113. Omnispuses, &c., H. Gardner.—(F. F. de Moraes, 
Rio de Janeiro.) 

1114. Lire-nvoys, E. T. Jones, Southampton. 

1115, Carrs, P. Leone, Genoa. 

1116. Measvrina, &c., Apparatus, A. Légé, London. 

1117. Sappves, H. 8. Wilton and B. 8. Weston, London. 

1118, &c., Macuinery, C. H. Binney, 
Ilford, and 8. W. Blyth, Ongar. 

1119. TELEGRAPHY, 8. Pitt.—(0. Luyo, New York, U.S.) 

1120. Lamps, 8. Pitt. —(W. Robins, Cincinnati, vu. 8.) 

1121. Cast Iron Pots, J. V. Hope, Wednesbury. 

1122. Scarr,'&c., Fasteners, C. Edwards, Birkenhead. 

DRIVING RoLuers, P. V. Gelder, Liverpool. 

1124. Stream, &c., Enoines, F. J. Burrell and T. T. 
Burall, hetford. 

1125, Borres, H. Codd, London. 

1126. SHARPENING Penci.s, J. Darling, Glasgow. 

1127. Insecrinc, &c., Air, W. Fairweather.—(/. 
Glasier, Paris.) 

16th March, 1881. 

1128. Locomotive ENGINES, &., F. W. Webb, Crewe. 

1129. Furnaces, W. Thompson.—(0. Orvis, Chicago.) 

1130. Enornes, H, Jenkin and A. Jameson, Edinburgh. 

1131, Skates, 8. V. Wheatley, Sheffield. 

1182, Markinc Apparatus, E. Coote, New Wimbledon. 

1133. Mitk Cans, T. W. V. Harte, Reddish. 

1134, Lamps, J. Fyfe, Glasgow. 

1185. UMBRELLAS, W. Gedge.—(Revel, Péreet 

1136. Compino Woot, W. Lake..-(F. G. Lange, France. 

1187. of Tix, &c., F. H. F. Engel.—(New 
York Hamburger Gummiwaaren Compagnie, Hamburg.) 

1138. Framep Buinp CLotn, W. P. V. Wyk, London, 
and B. Armitage, Manchester. 

1139. Clark.—(C. Kuhne, Pennsylvania. 

1140. Hanpies, A. Clark.—( W’. Johnson, Industry, U.S. 

1141. Aromatic Sart, T. Morgan.—{D. Viard, J. 
Espinasse, and L. de Raismes, Paris.) 

1142. Venetian R. Marshall, Wandsworth. 

1143. Door Locks, W. R. Comin ng London 

1144, Rerricerators, H. J. Haddan.—(J. Forshay, 
New York, U.S.) 

1145. Bit for Horsgs, G. W. von Nawrocki.—(G. W. 
Waldemar von Nostitz and Taenckendory, Rosswein.) 

1146. Water Heaters, A. Sweet, London. 

1147. TRANSPARENT Ice, H. J. West, London. 

1148. Coat Gas, F. J. Bolton and z Wanklyn, London, 

1149. Warer Pres, L. 8. Powell, London, and C. V, 
ane Wing Oakham. 

50. Nats, J. Noad, Ham, 

Dresses, . Wraa, London. 

1152. Openino Bortrties, H. Codd, London. 

1153. Stampinc Letrers, BH. Codd, London. 

1154. Pacxrna, J. Packham and J. Pelton, Croydon. 

1155. Frre-sricks, 8. J. Payne, Charlton. 

1156. PostaL Wrappers, J. A, and C. Elstob, London. 

1157. Cop Spinpugs, G, W. Stafford, Lawrence, U.S. 


17th March, 1881. 

1158. MeasurinG Apparatus, F. Macdermot, Dublin. 

1159. BeveracE, W. Thompson.—(C. Desnos, ” Paris. ) 

1160. Encrnes, H. Jenkin and A. Jameson, Edinburgh. 

1161. ALKALINE Souutions, E. Carey, H. Gask ell, jun., 
and F. Hurter, Widnes. 

1162. FURNACES, J. Swain, Oldham. 

1163. Desiccatinc Ecos, E. P. Alexander. HL. J. 
Cadwell, Chicago, U.S.) 

1164. SEWING Macuines, B, Hunt.—(J/. Bond, jun., and 
C. M. Swain, Philadelphia, U.S.) 

1165. Wueat, T. A. Marshall, Renfrew, N.B. 

1166. Stoprinc Enoryes, E. F. Schine, Grossréhrsdorf. 

1167. Marine Governors, J. B. Scarlett, Oxford. 

1168. Inpicatrnc Apparatus, W. R. Lake.-(P. J. 
Pointe and C. C. Porcher, Paris.) 

1169. Bicycre Sappies, &c., W. R. Lake.—(C. H. 
Veeder, Plattsburg, New York, U.S.) 

1170. Looms, T. Singleton, Darwen. 

1171. Cocks, &c., J. H. Johnson. —(J. Zeleny, Prayue.) 

1172. &e. .» J. Bryceson, London. 

1173. PULVERISED MaTERIALS, A. W. L, Reddie.—( W. 
Kracht, Russia.) 

1174. MovLprnes, &c., F. A. C. Koenemann, London. 

1175. Iron, W. Lake. (Tf. A. Blake, New Haven, U.S.) 

1176. WELDED Inon TUBES, J. C. Johnson 

1177. F. E. Martineau, Birming 

1178. Tas Connectors, T. Walker, Birmingham. 


18th March, 1881. 
1179. Sprinos, L. Sterne, London. 
1180. NeEpves, T. F. Dundee. 
1181. Taps, 8. Hands and Weaver, Wolverhampton. 
1182. CLeaninG Apparatus, X. Courtil, France. 
1183. Hannpues, M. Bauer.—(G. Bourgade, France. 
1184. Joints, J. A. Berly.—(Z. Langlois, 
1185. Macuine Guns, F. Lobel, Brighton. 
1186. CHAIN GEARING, = K. Husberg, Stockholm. 
1187. Tricycizs, J. I. Warman, Coventry, 
1188, ALKALI, J. MacTear, Glasgow. 


1 92. 

1193. Lacms, W. 8. Smith, H 

1:94. CHEeckING APPARATUS, Llewellin, Bristol. 
1195. Batioons, E. Brewer.—(A. Debayeux, Paris.) 
1196. Coverino Steam Boriers, D. H. Dade, London, 


1197. Empossinc Paper, P. Jensen.—(Hohenstein and 
Lanye, Berlin.) 
1198. Preservine Ecos, F. Wolff. Denmark. 2 
1199. Carriaces, L. Higginbott d T. 
West Gorton. 
1200, WuHEELs,A. Brydges.—(U. Goetzenbruegger, Vienna.) 
1201, EmMpryixa Cesspoo is, E. A. Brydges.—(U. Gotzen- 
Vienna. 
02. CaLoric Enoines, M. P. W. Boulton, Oxford. 
1208. Printino Ink, H. Brackebusch, Berlin, 
1204. Beverages, R. Bull, London. 


19th March, 1881. 
1205, Pianos, H. Haddan.—(J/. Goetgeluck, Belgium.) 
1206, ELecrricaL APPARATUS, R. Harper, London. 
1207. Bricks, &c., P. Wood, West Bromwich, 
1208. Presses, E. "Hunt, G ow. 
1209. UmBreLia Frames, G. Neu, London. 
Barus, J. Bernard, London. 
1211. Sewinc MAcHINEs, Mills.—(D. Mills, 
Philadelphia, U.S.) 
1212, CoLourine Marrers, J. A. Dixon, Glasgow.—(0. 
Fischer, Munich.) 
1213, Copyie Presses, G. W. von Nawrocki.—(0. 
Michaelis, Berlin.) 
1214. Hotpinc Apparatus, R. Sherwin and G. 
Evans, Worcester. 
1215. TREATING Marine VEGETABLES, J. Imray.—(Le 
Marquis Alexandre de Saint-Yves, Paris.) 
1216. Lamps,J. & Graff, Berlin.) 
1217. MEASURING Apparatus, W. L. Hunt, London. 
1218. PERFORATING PAPER, G. W. von Nawrocki.—(M. 
Heyman, Berlin.) 
1219. Lamps, T. Tongue and T. Bladon, Birmingham. 
1220. Incors, J. Johnson.—(Z. Wheeler, 
1221. Vatves, A. Harvey and W. Borland, Glasgow. 
1222, Sma.t-aRMs, W. H. Monks, Chester. 


21st March, 1881. 
1223, Pumps, A. Rigg, London 
1224. Grass, J. Couper, jun., and J. Eleock, Glasgow. 
1225. J. A. Dixon. “XC. Rumpf, Elberfeld.) 
1226. PRINTING Macuines, W. Evans, M. Smith, and 
D. Braithwaite, Manchester. 
1227. CLeanine Wueat, &c., E. Davies, Liverpool. 
1228. ConDENSING STEAM, T. Elcoate, Liverpool. 
1229, Snors, W. H. Halliwell, Brighton. 
1230. A. Henderson. J. W. Platonoff, Moscow.) 
1231. Kins, R. Ballard, London. 
1282. Evecrric Lamps, HL Upton, Newcastle-on-Tyne. 
1233. Winp Moror, L. ae Purper, P: 
1234. Bicycies, J. London, Ww. Smith and 
R. Liddell, Ipswich. 
1235. ELEcTRIC Licut, G. A. Tabourin Marseilles. 
1236, ELecrric Lamps, J. A. Berly, London. 
1237. DRAUGHTING CoaTs, W. T. Raynor, Manchester. 
1238. IncLinep Tramways, H. P. Holt, Leeds. 
1239. Fryers, D. Frazer, Newry. 
1240. ARMATURES, E. Brewer.—({T. Edison, Menlo Park.) 
1241. BREECH-LOADING SmALL-arMs, J. Deeley, Bir- 
——— and J. 8. Edge, Yardley. 
1242, Frre-arms, H. A. A. Thorn, London. 
1243. Cusnions, 8. Newington, Ridgeway. 
1244, Coatinc Meta R. and J. Lewis, Llanelly. 
1245. Axies, W. M. Riddell, London. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1093. Governors, A. M. Clark, Chancery-lane, London. 
—A communication from W. E. Gwyer, New York, 

U.S.—14th March, 1881. 

1144, Rerricerators, H. J. Haddan, Strand, London. 
—A communication from J. H. Forshay, New York, 
U.8.—16th March, 1881. 

1169. BicycLe Sappies, W. R. Lake, Southampton- 
buildings, London.—A communication from C. H. 
Veeder, Plattsburg, U.S.—17th March, 1881. 

1175. Breakinc Pic Iron, W. R. Lake, Southampton- 
buildings, London.—A communication from T. A. 
Blake, New Haven, U.S.—17th March, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

1018. Surps’ Prore.iers, R. H. Armit, Craven-street, 
London.— 14th March, 1878. 

1039. Looms for Weavine, J. Almond, Blackburn.— 
15th March, 1878. 

1080. SEwINe Macurygs, T. Chadwick and T. Sugden, 
Oldham.—19th March, 1878. 

1084. SuLPHURIC ACID, J. Blinkhorn, St. Helen's, 

cashire.—19th March, 1878. 

1148. SuLpHocyanrpEs, W. E. Newton, Chancery-lane, 
London.—22nd March, 1878. 

1847. PorTLAND CEMENT, J. B. White, jun., and A. 
Glover, Swanscombe.—4th April, 1878. 

1077. Gas, G. Waller and F. Colyer, Holland-street, 
Southwark, London.—19th March, 1878. 

1262. Securinc Sarety of TRa¥FFIc on E. 
Tyer, Old-street, London. —30th March, 1878. 

1624. Loar Suaar, C. D. Abel, 8 
London.—23rd 4 pri, 1878. 

1064. Looms, C, and T. H. ine Bradford.— 18th 
March, 1878. 

1076. REGISTERING, &c., APPARATUS, E, de Jong, Man- 
chester.—19th March, 1878. 

1095. REFRIGERATORS, R. Lake, Southampton- 
buildings, London. —19th March, 1878. 

1097, PNEuMaTIC ARRANGEMENTS, J. W. T. Cadett, 
Camberwell-grove, London.—19th March, 1878. 

1083. Wasuine Macuines, J. Smith, King-street, and J. 
Smith, Corporation-street, Smith, March, 1878. 

1112. REmMovinG Smith, Fleet-street, 
London.—20th March, 1 

1121. VessExs for Tenwick, Spittlegate.— 
2lst March, 1878. 

1122. REGULATING, &c., Apparatus, J. Siddeley and F. 
N. Mackay, Lavespodl -—21st March, 1878. 

1248. INSULATORS, M 
March, 1878. 

1285, LeaTuHeER, B. Beer, Berlin.—lst April, 


1878 
1336. Baur J. H.W. Bi Brown’s-buildings, Liver- 
pool.—4th April, wee 


Patents on which thé the Stamp Duty of 
£100 has been paid. 

974. Steam Enornes, P. W. Willans, Granville Park, 
Blackheath.—19th ’March, 1874. 

1013. Train E. Tyer, Old Jewry-cham- 
bers, London.—23rd March, 1874. 

1105. Suips’ Bertus, J. Dewar, Liverpool.—30th 
March, 1874. 

975. CHarns, A. M. Clark, wk, Chancery: lane, London.— 
9th March, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day jr fate opposition, 8th April, 1881. 

4656. LusricaTinc Apparatus, W. P. Thompson, High 

orp | London.—Com. from J. V. and J. J. Ren- 
12th November, 1 

4675. FOLDING Coucn, A. and E. Lloyd; Charlotte- 
street, London.—13th November, 1880. 

4688. Curprer, F. H. F. Engel, Hamburg.—A 
from J. W. "Woblers.—13¢h Novem- 
er, 

4689. Winp.asses, J. Waters, Port Isaac.—13th No- 
vember, 1880. 

4692. Stanps, &c., P. Jensen, Chancery-lane, ante: 
—Com. from E. A. Nilson.—13th November, 1880. 

4694. ane &c., E. Braubach, East India 
Avenue, London. —18¢th November, 1880. 

4697. Rippine Apparatus, W. H. Beck, Cannon-street, 
London.—15th November, 1880. 

4702. Buttons, F. Engel, Hamburg.—A communication 
from E. Loewenthal. —15th November, 1880. 

4703. Twistinc Macuines, J. E. Heppenstall, Milns- 

, near Huddesfield. —15th November, 1880. 

4713. Braces, G. W. von Nawrocki, Lei; r-strasse, 

— .—Com, from C. M. R —16th N 


t 29th 


4715. Paper W. Conquest, Tudor-street, 
London.—A communication from L. C. Crowell.— 
16th November, 1880, 


4722. Bricks, F. Wirth, Frankfort-on-the-Main.—A 
communication from C. Griinzweig and P.. Hart- 
mann.—l6th November, 1880. 

4736. WEIGHING Devices, B. J. B. Mills, Southampton- 
buildings, London. —Com. from F. W. Minck and M 

—lith N 


1880. 

4749. SHAPING | reg J. O'Keeffe and W. Robertson, 
Liverpool.—18th November, 1880 

4754, Steerinc Gear, R. Wotherspoon, Liverpool.— 
18th November, 1880. 

4755. Evecrric Lamps, J. A Berly, Relf-road, Peckham 
Rye, and D. Hulett, High Holborn, London.—18th 
November, 1880. 

4763. TricyciEs, &c., C, G. Hawkins, Leighton-road, 
Forest Gate.—18th November, 1880. 

4770. Sarety Va.ves, P. M. Justice, Southampton- 
buildings, London, communication from J. 
Barbe.—19th November, 1880. 

4843. Curtains, &c., G. ‘Moore, Oxford-square, Hyde 
Park, London.—2: 2nd November, 1880, 

4857. BRACE Buck.es, T. Walker, Birmingham. —223rd 
November, 1880. 

4895. Motive Power, W. P. Kelly, Mount Brandon, 
near Graigue.—25th November, 1880. 

5153. Propussion, C. O. Rogers, Old  Broad-street, 
London.—A gegen from W. 8. Welton.— 
9th December. 

5154. Hitchcock, Albemarle-terrace, 
Taunton.—9th December, 1880. 

5163. Looms, J. Williamson "y and G. Swindells, 
Lancaster.—1l0th 

Fenby, Leeds.—10th 


5178. Horsr-sHor H 
December, 1820. 

5456. Rorary Pumps, G. Waller, Holland-street, South- 
wark.—28th December, 1880. 

—28th December, 1 

5498. Cast Iron, J. J. J. Shedlock, Uxbridge, London.— 
80th December, 1880. 

5504. SULPHATE of Ammonia, W. L. Wise, Whitehall- 
place, London.—A Se from Dr. H. 
Grouven.—31st 

85. Paper, &c., Fitch, Coleman- street, and H. 
Barton, London.—7th January, 1881. 

592. Comss, &c., T. R. Harding, Globe-road, Leeds.— 
10th February, 1881. 

608. Giug, A. J. Boult, High Holborn, London.—Com. 
from Dr. Hagen and F. Seltsam. —12th February, 1881. 

663. TELEPHONIC APPARATUS, P. M. Justice, Southamp- 
ton-buildings, London.—Com. from H. R. Miller.— 
16th February, 1881. 

= Drains, 8S. H. Adams, Leeds.—19th 

1881. 

758. Fasrics, C. Heap, Rochdale. — 23rd 
1881. 

. FasTENING Broocues, &c., T. T. Powell, Harro 
—25th February, 1861. 

827. Type Writinc Macuines, P. M. Justice, South- 
ampton-buildings, London.—A communication from 
T. Hall.—26th February, 1881. 

837. KnitrEep Fasrics, F, Caldwell, Loughborough.— 
28th February, 1881. 

843. Carns, &c., H. J. Haddan, Strand, London.— 
Com. —_ J. Lewis and F. A. Brown.—28th Febru- 
ary, 1881 

866. Steam BorteErs, T. Moy, Farringdon-street, Lon- 
don.—1st March, 1881. 

875. CONCRETE, &e. » H. Jaija, Great Queen-street, 
London.—1st March, 1881. 

896. CampHoR, W. H. Atkinson, Camberwell-road, 
London.—2nd March, 1881. 


Last day for filing opposition, 13th April, 1881. 

4708. Sounpixc Apparatus, R. and J. Jones, Rhyl.— 
16th November, 1880. 

4711. TasLets, C. D. Abel, South ton-bulldi 
London.—A communication from E. Thieben.—16th 
November, 1880. 

4716. Printine, E. Edwards, Southamp 
ton-buildings, London.—A ‘communication from O. 
Steuer.— 16th November, 1880. 

4726. Pucoine R. R. Gubbins, Park-road, New 
Cross.—16th November, 1880. 

4730. Sarety VALVEs, om Stuart, Fenny Stratford.— 
17th November, 1880. 

4731, Steam Vatves, C. Stuart, Fenny Stratford.— 
17th November, 1880. 

4735. Sypuons, &c., D. Brown, Huddersfield.—17th No 
vember, 1880. 

4752. & &c., Stone, J. Holgate, Burnley.—18th 
November, 1880. 

4756. SPRING J. B. Rowcliffe, Glossop.— 
—18th November, 1880. 

4757. TRAMCAR ENcINgs, J. Hall, Manchester.—18th 
November, 1880. 

4759. Borers, J. Proctor, Burnley.—18th No- 
vember, 1 

4761. GRATES, “&e., H. Thompson, Marquis-road, Isling- 
ton, London. —18th November, 1880. 


“4766. "Locks, &c., T. E. Julian, Park-road, 


London.—18th "November, 1880. 

4778. Dryinc FELts, E. Dordet, St. Junien, France.— 
—19th November, 1880. 

4779. ELECTRO-MAGNETIC APPARATUS, F. Harmant, Rue 
du Faubourg Saint Antoine, Paris.—19th November, 
1 


4781. Watcu Cases, W. R. Lake, Southampton-build- 
ings, London.—A communication from Sir A. von 
Loehr.—19th November, 1880. 

4782. CounTING APPARATUS, H. Ferguson, Boyson-road, 

berwell, and H. R. Kempe, Barnet.—19th No- 
vember, 1880. 

4784, ALIMENTARY MaTERIAL, J. McWilliam, Mansion 
House-chambers, London.—Com. from A. W. Arm- 
strong.—19th November, 1880. 

4798. Butrons, &c., T. Fairley, Birmingham.—l9th 
November, 1880. 

4794. Boxes, W. R. Lake, South ildi 
London.—A communication from = 
19th November, 1880. 

4800. ProreLiers, E.G. Brewer, Chancery-lane, Lon- 
don.—Com. from R. Smith.—20th November, 1880. 

4805. Corps, J. and W. Schofield and J. E. Bentley, 
Littleborough. —20th November, 1880. 

4811. Grinpine, R. R. Gubbins, Park-road, New 
Cross.—20th November, 1880. 

4818. SHARPENING Pencits, W. R. Lake, or 
ton-building, London. —Com. from F. F. Kullrich. 
20th November, 1880. 

4819. Gas Enoines, H. L. Miiller and W. Adkins, 
Birmingham.—20th November, 1880. 

4833. Apparatus, E. H. T. Liveing, Queen 
Anne-street, London.—22nd November, 1880. 

R FURNITURE, J. Brownrigg, Windermere. 
—22nd November, 1880. 

4849. CUoKING Apparatus, L. W. Leeds, Woburn-place, 
London.—23rd November, 1880. 

4858. BREAKING Fiax, W. R. Lake, Southampton- 
buildings, London.—A communication from G. 
Milliken.—23rd November, 1880. 

4887. SPEAKING TUBEs, G. ae and E. G. Brewer, 

at .—24th November, 1880. 
ASHING MACHINES, A. G. Collings and F. Bryant, 
Wimbledon. — 24th N ovember, 1880. 

4902. Looms for hua J. Lyall, New York, U.S.— 
25th November, 1 

4909. Surps’ Bowes, J. Edson, Boston, U.S. — 25th 
November, 1880. 

4927. CLosING STONEWARE Jars, H. Doulton, High- 
street, Lambeth.—26th November, 1880. 

4985. Sopa, &c., T. Mo: , Cockspur-street, ae. 
—Com. from N. Glouchoff.—30th Novenber, 

4997. Doorways, &c., W. Morgan-Brown, 
ton-buildings, London.—Com., from G. B. Thomp- 
son-—lst December, 1880. 

5009. Rous, F. Wirth, Frankfort-on- the- 
Main.—Com. from C. Haubold.—1st 

5017. Rartroap Wacons, W. Morgan-Brown, *Bouth- 


ampton-buildings, London. from J. Mont- 
mery.—2nd Decenbder, 1880, 
5082. Enarnes, J, J. Miller and G. J. Tupp, Hammer 
smith, London.—4th December, 1880. 
5065. METALLIC Puates, B. Bloomer, Love-lane, Stour 
bridge.—4th December, 1880. 
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5289. Brakes, G. M. F. Molesworth, Bideford.—l7th 
December, 1880. 

5307. Rorary, &c., Morton, J. Frearson, Birmingham. 
—18th December, 1880. 

5382. Preservine Meat, J. Eckart, Miinchen.—20th 
December, 1880. 

5349. CasTRatTiNnc Horsss, J. Scott, Craigends, Dennis- 
ton.— Partly a com. from G. L, Matthew.—2lst 
December, 1880. 

5477. Sapp_e Bars, Sir T. Dancer and E. Chappell, 
Burton-hill, Mal bury.—29th Di ber, 1880. 

$55. Treatine Rags, &c., C. W. Smith, Aston, near 
Birmingham.—26th January, 1881. 

449. Vatves, R. Schran, Northumberland - street, 
Strand, London.—Com. from enson.—2nd 
February, 1881. 

539. ELecrric Lamps, E. G. Brewer, Chancery-lane, 
London.—Com, from T. A. Edison.—Sth February, 
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562. Carson Lamps, P. Jensen, Chancery-lane, Lon- 
don.—Com. from T. A. Edison.—9th February, 1881. 
652. Fricrion Apparatvs, J. Walter, Leadenhall-street, 
London.—Com. from M. Hime and Co,—15th Febru- 

ary, 1881. 

748. Dryinc Apparatus, B. J. B. Mills, Southampton- 
buildings, London.—Com. from L. A. Fernow.— 
22nd February, 1881. 

790. Heatinc Apparatus, G. E. Va 
lane, - London.—Com. from 
February, 1881. 

797. Lire Buoys, R. Whitby, Greenwich.—24th Febru- 


ary, 

876. CLEantne Borries, W. R. Lake, Southampton- 
buildings, London.—Com. from J. M. Hoyt.—lst 
March, 1881. 

887. JourNaLs, J. Imray, Southampton-buildings, Lon- 
don.—Com. from R. Jones.—2nd March, 1881. 

888. Drymnc Fasrics, J. Smith, Thornliebank.—2nd 
March, 1881. 

894. ELecrric Lamps, J. J. Sachs, Sunbury.—2nd 
March, 1881. 

899. VaLves, &c., W. Wright, Plymouth.—2nd March, 
1881 


912. Stiprinc Wixpow Sasues, R. Adams, Great Dover- 
street, Southwark.—3rd March, 1881. 

924. Cast Iron Pittars, H. J. Harrison, Liverpool.— 
4th March, 1881. 

929. VevocirepEs, J. Hopwood, Heaton Norris.—4th 
March, 1881. 

938. CoLouriNG Matters, C. D. Abel, Southampton- 

iidings, London.— Com. from Messrs. Binds- 
chedler and Busch.—4th March, 1881. 

939. CoLovrING Matrers, C. D. Abel, Southampton- 
buildings, London.— Com. from Messrs, Bind- 
chedler and Busch.—4th March, 1881. 

1093. Governors, A. M. Clark, Chancery-lane, Lon- 
don.—Com. from W. E. Gwyer.—1l4th March, 1881. 
1144. Rerricerators, H. J. Haddan, Strand, London. 
m. from J. H. Forshay.—l6th March, 1881. 


Patents Sealed 
List of Letters Patent which passed the Great Seal on 
the 18th March, 1881.) 
3381. Om~sispuses, G. M. F. Molesworth, Northdown 
Hall, Bideford.—20th August, 1880. 
$413. Dicrrorrums, W. and T. H. Lowe, Barnsbury, 
London.—23rd August, 1880. 
3806. Burros, H. J. Haddan, Strand, London.—20th 
September, 1880. 
3813. Exrractine GoLp, J. P. Dunker, Glasgow.—20th 
September, 1880. 
3814. Gas Ovens, T. Fletcher, Warrington.—20th Sep- 
tember, 1880. 
3818. Contixvovs Brakes, A. C. Boothby, Kirkcaldy. 
—2lst September, 1880. 
3819. CLors, J. Cook and J. Turner, Manchester.— 
21st September, 1880. 
3831. Fotpinc Cuatrrs, G. A. Dallas, Bethnal Green- 
, London.—22nd September, 1880. 
3832. DyNaMo-ELEcTRIC Macurngs, W. Elmore, Black- 
friars-road, London.—22nd September, 1880. 
3836. Lever EscaPEeMeEnts, J. Rattray, Dundee.—22nd 
September, 1880. 
3838. Banps, 8S. Hirst, C. Earnshaw, and A. Holroyd, 
Marsden.—22nd September, 1880. 
8851. Piovcns, P. M. Justice, Southampton-buildings, 
London.—23rd September, 1880. 
3855. Cotron CLorus, J. Winter and T. Ivers, Farn- 
worth.—23rd September, 1880. 
8860. STEERING, &c., J. Whittingham, The Cross, Nant- 
wich.—23rd September, 1880. 
3869. Gas Enornes, J. R. Purssell, Kingston-road, 
Merton.—24th September, 1880. 
3944. Looms for Weavine, A. F. Firth and J. Booth- 
man, Bailiffe Bridge.—29th September, 1880. 
3946. Rartway Carrs, W. C. Wood, Barnard Castle. 
—29th September, 1880. 
3953. Huskine, &c., Grats, H. J. Haddan, Strand, 
London.—29th September, 1880. 
4021. Cy.inpers, H. Eaton, Portsea.—4th 
October, 1880. 
4049. Dynamo, &c., Macuines, A. W. L. Reddie, Chan- 
cery-lane, London.—5th October, 1880. 
4076. RecuLaTING Apparatus, W. H. Thomas, Parlia- 
ment-street. London.—7th October, 1880. 
4344. Licutinc, &c., Lamps, G. P. Ganster, Reading. 
—25th October, 1880. 
4430. Sewryc Macurves, 8. Keats, Leeds, and A. 
Keats, Worship-street, London.—29th October, 1880. 
5272. Sawinc Macurnes, E. Rayner, Liverpool.—l6th 
December, 1880. 

5302. Ree.s, W. H. Harfield, Mansion House-buildings, 
London.—17th December, 1880. 

5892. Microscopes, J. M. Moss, Patricroft.—22nd 
December, 1880. 

5405. CuTrER-HOLDERS, F. M. Newton, Eton College, 
Eton.—23rd December, 1880. 

5446. Orpnance, Sir W. G. Armstrong, Newcastle- 
upon-Tyne.—28th December, 1880. 

97. Macuinery, I. Stubley, Leicester.—8th 
vanuary, 1881. 

123, FasTenrinc Hanpues, F. Ryland, West Bromwich. 
—llth January, 1881. 

229. Restorrnc Waste VULCANISED INDIA-RUBBER, H. 
H. Lake.—18th January, 1881. 

274. Watcues, W. R. Lake, Southampton-building 
London.—2lst January, 1881. 


(List of Letters Patent which passed the Great Seal on the 
22nd Bfarch, 1881.) 

3863. Damprnc TaBLes, J. Harper, Clerkenwell, Lon- 
don.—23rd September, 1880. 

8865. InLUMINaTING Apparatus, F. Weston, Chryssell- 
road, Brixton.—24th September, 1880. 

Lusricants, E. Parr, Bradford.—25th September, 

880. 


8890. Szwinc Books, W. Morgan-Brown, Southampton- 
buildings, London.—25th September, 1880. 

$891. TrEaTING Sucar, A. and J. D. Scott and T. R. 
Ogilvie, Greenock,—25th September, 1880. 

8903. ConpeNsinc Apparatus, T. W. Duffy and T. L. 
Makin.—27th September, 1880. 

3908. Soar, P. M. Justice, Southampton-buildings, 
London.—27th September, 1880. 

3910. Knire CLeanine, H. Woodward, Regent's Park, 
London.—27th September, 1880. 

3912. Rovisc Frames, T. E. Smith, Royd Works, 
Keighley.—27th September, 1880. 

CURING DrpxtHeria, van Sandau, King-street, 


Chancery- 
G. M. Thomson.—24th 


nm Sent: 


—27th Sep , 1880. 
3933. Ratts, E. Rider, New York, U.S.—28th Septem- 
ber, 1880. 
3939. THERMOMETERS, E. H. T. Liveing, Queen Anne- 
street, London.—29th September, 180. 
ae L. J. Crossley, Halifax.—29th Septem- 
7, 1880. 
8951. Coc WHEELS, &., A. B, Childs, Fenchurch-street, 
London.—29th September, 1880. 
8958. Measurinc, &c., J. Milner, Alderney-street, 
Pimlico, London.—30th September, 1880. 
8059. PAPER-MAKING Macuines, C. Herbert and J. 
Loch, Edinburgh.—30th September, 1880. 
A. Steenberg, Copenhagen.—30th Septem- 


3980. Motors, P. Jensen, Chancery-lane, London—Ist 
October, 1880. 

4018. Exercisinc Apraratvs, J. M. Smith, Southamp- 
ton-buildings, London.—4th October, 1880. 

4108. Pickers, F. Mitchell, Openshaw, and J. 
Mitchell, Southport.—9th Octoder, 1880. 

4709. Cast Inon SLac Boxes, M. and J. Cornthwaite, 
Parton.—16th Novem er, 1880. 

5000. Rac Enarne, R. K. Miller, Edinburgh.—lst 
December, 1880. 

5159. Paper Putp, A. Paisley, Lanark, N.B. 
—10th December, 1880. 

5180. Satts, J. A. Dixon, West George-street, 
G w.—Illth December, 1880. 

5327. CoLourinc Matrers, J. A. Dixon, West George- 
street, wW.—20th December, 1880. 

9. Rng ‘EnICLES, H. H. Lake, Southampton- 


dings, London.—lst January, 1881 


List of Specifications published during the 
week ending March 19th, 1881. 

7*, 4d.; 2384, 4d.; 2635, 6d.; 2669, 6d.; 2748, 6d.; 
2765, 6d.; 2776, 4d.; 2778, 6d.; 2847, 6d.; 2874, 6d.; 
6d.; 2985, 6d.; 3024, 6d.; 3035, 6d.; S048, 2 
3129, 6d.; 3149, 6d.; $152, 6d.; 3172, 
8177, 6d.; 3179, 6d.; 3187, 6d.; 3189, 6d.; 3198, 
$209, 6d.; 3210, 6d.; $211, 4d.; 3212, 6d.; 3215, 
$232, Sd.; 3237, 6d.; 3243, 1s.; 3248, 4d.; 3249, 


j 


2d. 
$393, 2d.; 3304, 4d.; 4666, 6d.; 4866, 6d.; 5092, 4d.; 
5133, 6d.; 5243, 6d. 


*.* Specifications will be forwarded by pert from 

the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 

Post-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. er Lack, her Majesty’s 

Patent-office, Southampton-buildings, Chancery-lane, 
ion. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


29334.' Masks, W. G. Forster and J. Leighton.—Dated 
9th June, 1880. 4d. 

In order to produce masks for the face which will 
allow of the mobility of the features, a mould is made 
in plaster or other suitable material, and is then im- 
mersed or painted over with a solution of india-rubber 
until a film of sufficient thickness is obtained. This 
film is dried, and afterwards vulcanised, and can then 
be withdrawn from the mould. 

. Presses ror Copyina, &c., G. Lowry.—Dated 
28th June, 1880. 64d. 

This consists of a method of applying the power to 
presses by means of springs and levers, or levers 
only. The drawing shows an end view of the press 
closed, without the letter book being shown. A is the 


upper plate, and B the lower plate; C isa catch; D is 
the handle, hinged at E; and Fisa a, the force 
of which is applied equally to both ends of the plates. 
G is a recess for water ; is a recess for liquid gum, 
ink, or other article req 
2669. Propucinc VaRIABLE RECIPROCATING AND 
Motion, G. Jones.—Dated 29th June, 
1880. 
This consists in the application of an adjustable 
circular drum or drums to any rotative wheel or plate, 
so that the circular drums may be set out of centre 
with the rotative motion to produce any required 
length of reciprocating travel by means of rollers 
working in guides upon their circumference. A is a 
fly-wheel or other rotating wheel or plate, — the 
face of which are fixed two circular perpendicularly 
jecting rims or drums B, B!. These drums or rims 
ons lugs C C! attached to their ci ference, which 


slide in the slotted arms of the fiy-wheel, wheel, or 

late. These lugs fit upon suitable spindles D D! which 
ene a thread cut upon them fitting in one of the 
aforesaid lugs C1 as a nut, and allowing the lug of the 
other drum to slide over the spindle. e spindles D, 
upon which the thread is cut, are brought through the 

of the wheel, where they terminate in the sha 

of a square head E, sunk in a recess in the rim of the 
wheel. By the application of a box spanner or key 
wrench to this square head, the screws D D! may be 
revolved, and the circular drums B B! may be moved 
excentrically out of centre with the wheel A. The 
motion of these excentric drums B B! is made use of 
by means of the rollers F F on each side of the rim 
attached to suitable bars or rods G G. 


2'742. Maxrno Casks on BARRELS, D. Terry.—Dated 
5th July, 1880. 6d. 
is relates to a machine to be adapted to make 
casks of different diameters and lengths. Instead of 
turning the pressure roller solid, it is made of a rod 
with loose collars secured by set screws, whose 
ints are received in seats or in a V-groove cut — 
the roller, so as to prevent the collars shifting 
laterally. By loosening the set screws, the collars 
may be readily adjusted along the roller to suit any 
desired number and tion of the hoo; To enable 
the saws to be sh: along their spindle to any point 
between the spindle and the belt pu! ah to 
correspond to the length of the cask, the spindle is 
screw threaded, and the saws are fixed upon it between 


am nuts and collars. If the machine be driven by 
nd power, stationary cutters would be used instead 
of circular saws. Fig. 1 showsa portion of the adjust- 


Fic.2 


able pressure roller, and Fig. 2 re ts the cutters 
used in lieu of circular 
27765. Avromaric Cut-orr VALVES, Fletcher.—Dated 
6th July, 1880.—(Partly a communication from J. H. 
bd. 
is 


of an aut tic cut-off valve for steam 
air, and gas engines actuated by the difference of 
steam or other pressures on either side of such valve, 
and independent of any difference between the 
agen oe on either side of the steam or other port. 

e cut-off valves on the back of the slide are con- 


structed of two disc valves C.. These valves work in 
cylindrical cases D, and are in contact with levers E, 
which are actuated by an ordinary governor moving 
the spindle F, so that the said disc valves act as 
throttle valves, one for each end of the cylinder. 
2776. Avromatic Vacuum Macuiye, 7. WV. 
Tth July, 1880.—(Not proceeded with.) 


A supplementary vacuum chamber is used in con- 
nection with the air pump and cylinder by means of 
two pipes. In the centre of the chamber is a plunger 
working in guides, and to one end of which an india- 
rubber bellows-shaped cap is fastened, being also 
attached to the outside of the chamber. At the other 
end of the plunger is fastened a spring, also attached 
to the inside end of the chamber. 

27778. Errectinc Propusion Water, &c., F. H. 
Holmes.—Dated 7th July, 1880. 6d. 

This consists in the use of hollow watertight paddle- 
wheels of such capacity and buoyancy as to be capable 
by their floatative power of supporting and carryin 
above the surface of the water a vessel or frame with 
its charge, and arranged so that on the said wheels 
being caused to revolve the vessel or frame is propelled. 


In the drawing the wheels are shown submerged to 
the depth they would be when full loaded. Around 
the 7 may age 4 of each wheel is arranged a series of 
paddles 8, which are firmly attached to the arms C of 
the wheel, or they may be arranged to “ feather” in a 
similar manner to ordinary feathering paddles. 
2847. Locomotive Steam Borers, S. 
Perkins.—Dated 10th July, 1880. 6d. 
This consists in forming the sling stays of locomotive 


847 


and other steam boilers of two or more portions, so as 

to allow of their sliding one upon the other. The 

drawing shows one arrangement. 

2874. Apparatus ror SATURATING ATMOSPHERIC AIR 
OR GASES USED FOR HEATING OR ILLUMINATING 
Purposes Liquip S. Trotman. 
—Dated 12th July, 1880. 6d. 

A suitable vessel is employed for intercepting the 
gas from the meter or other source of supply. In the 
vessel the gas or atmospheric air is admitted at the 
bottom, and passes into a vertical tube covered by 
another tube of er di i working tel 
cally over it; attached to the bottom of this second 
tube, into which the gas passes freely, is a disc of the 
internal diameter of the case or nearly so. This disc 
is so supported by floats aso be always resting on the 
surface of the liquid hydrocarbon with which the 
vessel is filled, whatever its level may be. Thus the 


gas, on entering the vertical tube, passes into the 
outer tube, and thence laterally underneath the disc 
and through the liquid hydrocarbon to escape at its 
extreme edge. On this edge of the disc is soldered a 
flange of suitable depth to prevent the escape of the 
gas otherwise than through a series of small holes 
round its extreme cir f , thus att ting the 
— or streams of gas and perfecting the satura- 
ion. 


2965. Srraiver Boxes, R. Norton.—Dated 19th July, 
1880. 6d. 


This consists in the application of a covering piece 
actuated by a screw or other convenient mechanism, 
so as both to scrape outside the perforations of an 
ordinary strainer box for the removal of impediments 
to the passage of the fluids strained, and also for regu- 
lating the amount of opening in the strainer box in 
such way as to enable a pump—applied to it—to suck 


to a lower level - without drawing air—than it could 
do with the ordinary strainer box. Cis the passage of 
the a suction pipe D. E are perforations in the 
same pipe of such size as to allow of the Passage of 
water, thin mud, or small particles of matter; F is a 


sleeve pipe with a gland and stuffing box, whic 

sleeve pipe is capable of being moved up and down on 

the bilge suction pipe, by means of a screw G and the 

hand wheel H. 

2985. PLovanine anp PLovau Movutps, R. Sellar,— 
Dated 20th July, 1880, 6d. 

The drawing is a plan view of a one Bout 
having an improved mould board or breast adapted to 
cut and turn over the furrow slice. The face of the 
furrow slice is cut off during the time it is being 
turned over, and the cut off, and then the soil, is 


allowed to fall into the furrow, whence it is pushed 
and lifted into position so as entirely to fill the space 
under the furrow slice. The mould boards or breast 
are provided with a series of cutting blades set at 
different angles on the exterior or acting side. 
3024. Manuracrure oF Tyres TyYPoGRAPHIC 
Apparatus, J. Greene.— Dated 22nd July, 1880. 6d. 
The First part consists in means for producing a 
clear and permanently visible surface upon the legible 
or sunken letters or characters at the foot of the types 
when cast from the markers. A Second part relates 
to the manufacture and use of trays into which types 


are distributed ; the trays are constructed with divi- 
sions of wood, vulcanite, or ebonite, dovetailed or 
cemented into a skeleton frame, the bottom of such 
frame or tray being made of ebonite, vulcanite, or 
other material, upon whose surface the types will 
slip or slide freely. The drawing shows a transverse 
section of one of the trays. 

3035. Preparation, Packinc, aND STORAGE oF 
Fruits anp Fruit Juice, F. Wright.—Dated 23rd 
July, 1880. 6d. 

This relates to the application of an antiseptic fluid 
for the better preservation of delicate or easily- 
damaged fruits, and of an antiseptic atmosphere to 
jul processes of mixing, filtering, and bottling fruit 
uice. 

3048. Foi or Tix, Zinc, Lean, &c., F. H. F. Engel. 
—Dated 24th July, 1880.—(A communication from T. 
Schnitzlein.) 6d. 

The foil is produced by bringing the metal in a 
molten state on to a pair of iron or steel rollers, which 
are made to revolve, and are adjustable, so as to regu- 
late the thickness of the foil. 

3129. Makino Jornts Leap Pires, S. Bennett,— 
Dated 29th July, 1880. 6d. 

This consists in the use of a hollow core or Ong 
pipe having a tinned surface for the purpose o' 


shows a longitudinal section of joint made with the 
hollow core or lining pipe conjoined. 


3149. Date Catenpars, D. Ross.—Dated 31st July, 
6d. 


1880, 

A dial bearing the names of the months has a 
pointer moving over it, such inter carrying a 
wheel on its axis, gearing with a pinion, on the 
axis of which is a disc bearing the days of tho 
week, which can be brought over a set of fixed 
figures representing the number of days in the month. 
The pointer wheel also actuates a set of four rollers so 
as to indicate the year. 

3152. Screens ror SepaRaTinc Grarx, Seep, &c., 
H. Shield and W. M. Crockett.—Dated 8lat July, 
6d. 


1880. 

This relates to means whereby the gauge of tho 
mesh may be readily altered to suit different seeds or 
materials, and whereby the screen may be readily 
cleaned without the aid of a brush. Fig. 1 is an 
elevation of circular or rotary screen of straight wires, 
and Fig. 2is a detail view showing interior of screen 


making a joint in or to lead pipes. The drawing 


\\ Fic, 


for actuating wires. A are the screen wires, every 
alternate one being fixed, and the remainder loose ; 
B corrugations which alter the mesh, same being 
arran in a screw-shape round the screen ; C double 
internal coil for moving corrugations; D double 
external coil; E boss on hollow shaft of the screen, on 
which are cast lugs for the attachment of the wires 
El which move the coil C, 
83172. Puriryinc, Distnrectino, Dryinc, AND 
Heatine, W. Lyon.—Dated 8rd August, 1880. 6d. 
The object of the invention is to ect wearing 
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apparel, bedding, and other articles without the use of 
any destructive chemi agent. _ Tho apparatus 
employed consists of a metal chamber with a door 
arranged to close steam-ti ‘ht, by which the articles 
are introduced and withdrawn. To this chamber 
steam is conducted from the steam space of a high- 
ressure boiler. The walls of the chamber are made 
Souble, and into the space between them steam is also 
admitted. 
3177. Extinavuisnine Fire, N, Jarvie and W, Miller, 
—Dated 3rd August, 1880, 6d. 

This relates to improvements on patent No. 3648, 
A.D. 1879, and consists in rendering the apparatus less 
liable to derangement when being conveyed from 
place to place. For this purpose the acid bottle 12 is 

laced in a frame attached to the top of the vessel 1f 
containing the carbonate solution, and its mouth is 
closed by means of paraffine, wax, or other substance 


not easily acted on by the acid, by which means the 
acid cannot be made to get out by shaking. Over the 
mouth of the bottle is arranged a punch 16, by means 
of which the wax can be perforated, when the bottle 
is turned over, allowing the acid to mix with the 
carbonate solution ; or the bottle J be inverted and 
the punch arranged beneath it, in which case the acid 
escapes at once without requiring the bottle to be 
turned over. 
31'79. Umpre.ias anv Parasois, F. H. F. Bagel.— 
Dated 3rd August, 1880.—(A communication 
M., Steib.) 6d, 

The spring caps for covering the runner notch and 
ends of stretchers of the closed umbrella are formed 
with a curved slot, ending in an enlarged circular 
opening. and sliding on a pin, such slot ———s the 
turning and arresting of the ferrule automatically by 
drawing the latter upward towards the stick handle, 
The ribs and stretchers are attached to the top and 
runner notch rings by means of tongues formed on 
their ends, and taking into a bell-shaped ring secured 
to the rings and provided with slots to allow the pas- 
sage of the ribs or stretchers, a cap being screwed over 
the rings to prevent the ribs dropping out. The top 
notch is fastened to the stick so as to be readily 
detachable. 


318'7. Macurves ror MouLpiNG AND Pressino Bricks 
anv TILEs, J. and T, Brittain.—Dated 4th August, 
880. 6d. 


1880. 
This consists of an improved mill fitted with 
knives for forcing the clay (plastic) and delivering it 
in a straight line with the pus mill shaft, the t 
end terminating several inches before it reaches the 
end of delive: x of end; nst this there is a 
disc wheel fitted with four die boxes for bricks, 


quarries, or tiles; in these dies there are pistons 


fitted, which dies can be ¢ 
thickness 


hanged to suit form and 
required, whether front bricks, dust bricks, 
A is the pug mill ; B is the disc or mould 
to receive the largest sizes of dies the machine is 
; C is part of the delivery apparatus 
from a cam on shaft E; D is a table 
on to which the bricks or tiles are delivered; F F are 
piston stalks in the moulds against which the press 
levers act when pressing. 
3189. Screw ProreLters ror NAVIGABLE VESSELS, 
J. Robertson.—Dated 4th August, 1880. 6d. 
This consists mainly and essentially in allowing or 
causing air or gas to flow in from the atmosphere to 


the partial vacuum formed in the forward side and 
following edges of the blade or blades of the peller 
when in motion, and in the ways, ducts, channels 
and “P tus for forcing, leading, conveying, and 
regula‘ the air onwards to the forward side or sides 
and following edges of the propeller blades to reduce 
or destroy the vacuum at the parts or positions on the 

action or of the propelling power used. 
The admission of air to these parts, by reason of its 


low specific gravity as compared with water and 
quick-flowing qualities of air, and by the modifications 
of the and apparatus for conveying, and 
regulating forward the same, readily effect this end, 
and greatly increases the efficiency of propell e 
drawing is an end elevation of a four-bladed propeller. 
3198. Emptoyine Stream Steam Enornes, W. H. 

Beck,—Dated 4th August, 1880.—(A communication 

vom J. C. and B, Crozet and A, Demenge.) 6d. 

is consists in taking steam at high pressure, 
expanding it down to the ordinary pressure, and in 
ee a the work of this expansion to draw away a _ 
of the exhaust steam, and in utilising the mixture 
thus obtained for working any kind of steam engine. 
The apparatus consists of an ordinary cylinder A, a 
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of steam generator B, a receiver C for 
exhaust steam, a mean pressure receiver D for the 
mixture of fluids at high and low pressure, an 
injector E, as shown in the second figure, to mix the 
fluids; pipes place this injector in communication 
with the generator and the two receivers. An equili- 
brium valve R is placed on the exhaust receiver C, and 
a regulator V maintains a tant p in the 


mean pressure receiver D, 


8209. Srrinc Motors, FE. A. Brydges.—Dated 5th 
August, 1880.—(A communication from J. Schreiber 
and F. H, Moldenhaver.) 6d. 

This relates to improvements in spring motors, 
the power of the wound-up 
spring is applied for partially rewinding the spring in 
order to attain an equable distribution of the power 
— A is the spring drum, to which one end of 
the spring is attached; B is a toothed wheel attached 


to the drum, On the other end of the shaft of the 
drum is another wheel gearing with F; wheels E and 
E! are keyed on the opposite end of the shaft of 
wheel F, the wheel E gears into the wheel B, and the 
wheel E! into the wheel E* on the shaft Gl. A 
pinion is keyed or otherwise attached to the shaft G}, 
and is moved through the rack E’ by means of the 
lever G3, 
$210. FirE-poxrs For LocomoTivz, MARINE, OR 
Stationary Enoines, D. Reid.—Dated 5th 
August, 1880. 6d. 

In order to protect fire-boxes from the effects of 
the intense furnace heat, and also to absorb and 
economise the waste heat, a series of vertical tubes A 
are arranged round the fire-box B, extending from a 
small tank C under the fire grate up through the fire- 
box B and crown-plate E. The tank C is fed by pipes 
F from any convenient part of the boiler. The tank 
C rests on springs to admit of its yielding with the 
tubes A as they expand and contract. In front of the 
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tube-plate there is a double row of tubes, so as to more 
effectually intercept and absorb the heat of the gases 
before passing into the boiler tubes G. The top ends 
of the tubes A are tapered and screw-threaded as 
shown at K in the second figure, and their bottom 
ends are screwed where they pass through the top and 
bottom plates of tank C, lock nuts being fitted over 
their lower ends. The part of the tube within the 
tank is J worn to allow of the free circulation of 
water ugh them, 


3211. Surrts, Z. Davis.—Dated 5th August, 1880. 4d. 
The shirt is cut out so as to abolish the shoulder 
yoke, and the body is strapped like a travelling over- 
coat, by which means the neck-band cannot slip under 
a false collar, and the strappings being more in the 
shape of the ng and double, without seams in the 
wi laces, the wear and tear is greatly reduced. 
The cuffs are made double, so that when the outer one 
is dirty it can be folded back and show the under one. 
8212. Sream GeneRATORS AND Furnaces, &c., 4, M. 
Clark.— Dated 5th August, 1880.—(A communication 
gent 
re] , First, to steam generators wherein the 
heated us products of combustion can be com- 
mingled with the steam for use as motive power or for 
hea‘ , or the steam and hea‘ products 
separately ased ; Secondly, to engines for use with 


steam or other gases or fluids as the motive — 
tor an 


Fig. 1 is a central vertical section of the g 
furnace, and Fig. 2 is a sectional side el of the 
motor or rotary engine; A is the side of the boiler 
shell; B the bottom; and C the top. Within the 
boiler ure the upper and lower smoke chambers D E. 
These are made in the form of hollow discs of circular 
form, and of a diameter somewhat less than that of 
the boiler, and are connected by vertical flue tubes F, 


fea Fig.l. 
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which are placed closel: ther, sufficient space 
hry 4 left between them for the circulation of water. 
At the front part of the boiler the chambers D E are 
connected by partitions G that form the fire-box H. 
1 is a pipe for ing off the steam and products of 
combustion, In Fig. 2, A is a wheel carried by a shaft 
supported in gs. rim of the wheel is 


formed with a broad, flat, outer surface, and upon this 
outer surface at opposite sides of the wheel are fixed 
abutments OO. B is the fixed steam way. At the 
upper end of the steam way is a pipe P for supplying 
the steam, gas, air, or other motive force : and in this 
pipe is a tubular valve or gate G, which hasan opening 
at its lower end to the steam way B. 
3215. Bieacninc, Scourtnc, anp CLEANING, WW. 
Goode.—Dated 6th August, 1880. 

The fallers employed are made with their lower 
side concaved, and in it a number of cavities are 
formed vertically, each of less length than the depth 


of the faller. The fallers thus formed may be mounted 

in a dolly tub or bleacher’s vat, and cams and levers 

used to operate them. They effect a greater agitation 

of the suds or other liquid employed. 

3232. Brake Apparatus FoR Raitways, B. Hunt.— 
Dated 7th August, 1880.—(A communication from W. 
D. Ewart.) 8d. 

The _ of this invention consists in the 
utilisation of the frictional contact of the brake shoes 
and wheel treads in inducing the rotation of the 
wheels to act upon the brake shoes when presented in 
slight contact therewith, so as to draw or bring the 
parts into more forcible contact for the purpose of 
causing the brake shoes to act in turn on _ the 
wheels and stop their rotation. To the lower side of 
an under cross i for a 


the brake carrying secured 
the lower end of a vibratory lever H by which it may 


be rocked in either direction. To one side of the cross 
beam D is secured the lower end of a strong bar-spring 
J, the upper end of which engages with a lug on the 
arm H. Each brake frame is provided with lugs in 
which are set screws with jamb nuts, and operating as 
adjustable stops, so as to come in contact with the 
side frames of the car and control the extent of vibra- 
tion of the brake frames on the rock shaft. 
end of the brake frames is a sliding shaft, 
carrying at its projecting end a bearer with two 
parallel arbors, upon one or other of which the brake 
shoes I take a pivotal bearing according to the direc- 
tion in which it works. The inner end of each sliding 
shaft is surrounded by a spring, and it is provided with 
two nuts, one serving as a stop, and the latter to bear 
upon the spring; each brake shoe I is 
centrally at its back side in the direction of its length 
for the accommodation of the bearing head piece of the 
sliding shaft, and has also two semi-cylindrical 
cavities me | crosswise for the accommodation of 
the two parallel arbors, and on one or other of which 
the brake shoe turns and when operating to 
brake the wheels. The bar spring keeps the brakes 
out of action. To apply them the upper end of lever 
H is vibrated, turning the brake frames G on the shaft 
F just sufficient to w the brake shoes into fric- 
tional contact with the peripheries of the wheels, 
when by reason of such contact between the parts the 
moving peripheries of the wheels operate upon the 
brake shoes to draw them still further round, thus 
oecmnceen: ew friction on the wheel and effecting the 
proper re’ tion thereof to cause the stoppage of the 
car. 
$323'7. Avromatic Rattway Foc SiaNat APPARATUS, 
H. Whitehead, R. Hodgson, and T. Dodd.—Dated 7th 
August, 1880. 6d. 
This consists of a system of levers at the foot of a 
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Tver 
CONTAINING 
FOG SIGNALS 


fog signals. The fog signals are exploded by means of 
‘tuated y the flange of the of the 
engine. 


3243. Srixninc anv Dovsiine Corton, &c., BE. Hird. 
—Dated 9th August, 1880. 1s. 

The drawing is a side elevation of one of the im- 
proved combinations of spindle and elongated tube or 
collar with a bearing for supporting the top end of 
the spindle close to the flyer and the hollow loose tube. 
A is the bottom stationary rail provided with the 
footstep C for the spindle D to run in; B isa second 


stationary rail for su the el ted tube or 
collar E, which extends from the totenany rail B 


through the long hollow loose tube and the bobbin 
L which is over it and the travelling rail M which 
supports and gives the up-and-down motion to the 
bo Ries to the underside of flyer K on the spindle D. 


3248. CarpurettiIna Coat Gases, A. Specht.— 
—Dated 9th August, 1880.—(A communication from 
P. Bischoff.)—( Not proceeded with.) 4d. 

The coal-gas enters a floating chamber, and flows 
through small pipes inclined downwards upon the 
volatile hydrocarbon. A thorough mixture of the 
vapours is thus effected, and the saturated gas passes 
into the main, and is conducted to the burners. 


$2409. Recutators ror Raitway SIGNAL anp Point 
Rops, &c., J. Bates.—Dated 9th August, 1880. 6d. 

This relates to the construction and arrangement of 

tors for adjusting or a the length of 

way and point rods and other like connectors, 

AAl are the two ends of a divided connector or rod 
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which are made to overlap. The end A is screw: 


threaded and pletely igh the reg 4 

nut B, which is mounted so as to turn 
freely between the lugs C formed on the other end Al 
of the connector; D are lock nuts to secure the 
screwed end when adjusted. The nut B is formed 
with a hexagonal part E by which it can be turned by 
means of a spanner, 


3252. Sprxninc on Macurnery, J Clough. 
—Dated 9th August, 1880. 6d. 

This consists in the method of driving the bobbins 
on the spindles of fly or throstle spinning or dra 
machines at such relative and varying speeds as 
cause the yarn or t to be taken up and wound 
thereon by the spindles as it is deliv: by the front 


rollers, independently of the motion of the spindles, 
by a shaft provided with a cylinder or drums, or b: 
other equivalent means, running at the required v: 
able speed and driven by the intervention of any suit- 
able means from the main s from whi 
spindles are directly driven. 
3253. HavreR ATTACHMENT FOR THE PREVENTICN OF 
Cris Bitine, W. Clark.—Dated 9th August, 1880.— 
(A communication from A. Madden and C. Levey.) 


Rigid metal bars D are formed in one piece with a 
ring A that connects the side or cheek and nose and 
throat straps of the halter. The under jaw strap E is 
connected with the side straps, and from it is suspended 


a plate F which is connected to the lower end of the 

bars D. The plate F has in front a number of spikes 

covered by a plate, so that the spikes will 
not enter the unless considerable pressure is 
applied. 

3254. Music Sroots, W. Clark.—Dated 9th August, 
1880.(A communication from H. Jullien.}—(Not 
proceeded with.) 4d. 

The seat is always supported at three points mf 
means of three elevating screws arranged in an equi- 
lateral triangle, and passing through nuts with teeth 
formed on their peripheries, over which passes an 
endless chain driven by a pinion attached to the 
central spindle of the stool. : 
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evers are alse connected to slide bars for carrying the 
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$3258. Tupes anp FoR Steam BorLer 
Fives, &c., J. A. and J. Hopkinson.—Dated 9th 
the plate rings 
This consists chiefly in forming the or 
tubes with corruga‘ and surfaces combined, 
that is to say, with a portion or portions thereof corru- 


3258] 


gated, and one or more portions plain or smooth, the 
plain or smooth portion or portions being designed to 
receive conical or other forms of ceottine water 
tubes extending across or partly across the flues. 
3259. Contixvous Avromatic Brakes, W. L. Wise.— 
Dated 9th August, 1880.—(4 eommunication jrom F. 
C. Glaser.) 8d. 
This consists in the combination and ar t 


line. The enters through the pipe D, and passes 
ths which th of 
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of the several parts of the brake apparatus, including 
an automatic block regulator, all in one cylinder to 
which the main pipe is directly connected. To apply 
the brake the pressure in the main pipe must be 
reduced either pui ly or by the accidental separa- 
tion of the train when the pressure under the valve, 
not being able to escape so rapidly, forces the valve 
upwards, and puts the two parts A Al of the cylinder 
in communication. The main piston X moves rapidly 
forward and applies the brake in the usual manner. 
To release the brake the pressure in the main pipe is 
restored, which forces the valve down and sets the 
part A in connection with the atmosphere. The 
automatic brake-block regulator consists of the pull 
or push rod K, into which enters the piston rod M. 


Z 


The rod K has a series of notches in which rest the 
regulating plates H and I. If through wear the rod K 
should travel further than the normal stroke of the 
piston, then the ~_ H will be stopped at the end of 
the cylinder, and rising over a tee or projection will 
fall into the next notch. On the return of the piston 
the plate H is again stopped, holding the push rod out, 
but the piston, acted upon by the spiral spring, 
returns fully to the end of its stroke, moving the plate 
lover anotchalso. Thus the rod K will be one notch 
further, and the blocks will be set up a corresponding 
distance. 


3278. Trave.iinc Trunks, L. A. Groth.—Dated 11th 
August, 18380. — (4 communication from E. 
Stiebel.) 6d. 

The trunk is constructed so as to contain in a small 
bulk the most necessary furniture for a tent, as well 
as affording room for wearing apparel and domestic 
luggage and necessaries, having capabilities of being 
ae into bedstead, stool, table, and wash- 
stand. 


3284. Carpinc Macurves, H. H. Lake.—Dated 11th 
August, 1880.—(A communication from J. Wood.) 


The workers B, strippers C, and the doffer D are 
supported on the arch A. Instead of running the belt 
E for driving the workers around a pulley on the 
doffer shaft, as is commonly done, a spur pinion F is 
placed on the doffer shaft, and this gears into a counter- 
wheel G, which is supported on a stud on the arch of 


the machine. Upon one side of this counter-wheel is 
placed a bevel gear wheel H, which e with a 
bevel pinion or gear wheel on the shaft K, which 
extends back to the uther side of the arch, and has a 
corresponding set of bevel gear and spur wheels, the 
last one of which L is upon the axis of a worker as at 
M, and thereby motion is given to the said worker 
directly from the doffer, and thence motion is given to 
the other workers by a belt E, which may have a 
tightener O to maintain that speed between all the rest 
from the driver. 

3287. Biow-orr Apparatus For Steam Borers, 

Watkins. - Dated 12th August, 1880. 6d. 

The drawing is a transverse section through a double- 
fiued Cornish boiler showing a hood-pipe arrangement. 
A stand pipe is fixed to the stool B; and C is the 
hood-pipe ; D is a hollow mounting fixed on the top of 
the boiler to receive the upper end of the hood-pipe. 
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The hood-pipe is shown to be raised and lowered by 
means of a quick-threaded screwed rod rotated by a 
wheel and handle. FF are scum troughs extending 
across the boiler and resting on the flues, and extend- 
ing also lengthway of the boiler at each side for any 
desi extent. 

ENRICHING OR Puriryinc Gas, J. Ireland.— 

Dated 12th August, 1880. 6d. 

The gas is freed from impurities, the brilliancy of 
the flame increased, its flow r ted to a certain 
extent, and the cost diminished. For this yp ang 
the coal gas is passed through a combination of - 
coal and gasoline, penn, or other product of the 
distillation of petroleum or shale. ie apparatus 
employed consists of a vessel A, formed with parti- 
tions B perforated alternately at opposite ends, and 
containing charcoal or other vehicle to hold the gase- 


the gas becoming charged with gasoline in its passage, 

and finally passes out at G. 

3290. Smurrer anp SEPARATOR MACHINES FOR 
Treatinc WueEat, &c., W. B. Dell.—Dated 12th 
August, 1880.—(A communication from J. S. Leas 
and S. Hanson.) 6d. 

This consists in constructing the revolving beaters 
of smutter and separator machines of a series of 
vertical bars or rods alternating with brush surfaces. 
To the shaft C within the cylinder I are secured two 
heads K K, between which, at proper intervals, are 
secured metal strips H! H}, dividing the outer circum- 
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ference into alternate large and small spaces. In each 
of the small spaces is placed a brush L, and in each of 
the larger spaces is placed a series of vertical rods 1 11. 
Each series of these rods is placed upon the are of a 
circle excentric to a circle having the shaft C as a 
centre ; or in other words, these rods in each series 
form an inclined rod beater, by which the wheat is 
carried up an incline to the face of the adjacent 


3300. Temperine Cast Sree, &c., C. Kesseler.—Dated 


13th August, 1880.—(A communisation from D. W. 
Rennert.) 6d. 
The object of the invention is to im a hardness 


part 
to the tube of cannon, &c., after they are completely 
finished, which only extends to the interior layers of 
the material, without causing the very soft and tough 
cast si to lose its toughness. The tubes are first 
heated in a special flame furnace with fiat sole or 
bottom to a red heat, and then placed in the apparatus 


and covering of the wire one continuous operation, 

instead of two as heretofore. The are wound on 

bobbins, which rotate with the disc on which they are 

fixed, and then led over pulleys, thence through a 

perforated plate which forms the entrance to a tube 

passing through a chamber containing the coveri: 
material, the tube is ye to allow the mate: 
when hot to pass freely into the interior. The exit 
of the tube is formed of two plates, or plate and tube 
to lay the strand. The first plate is perforated in the 
same way as the entrance plate to the perforated tube, 
viz.: so that the wires pass each through its own hole ; 
but the second plate has but one hole, and the wires 
being now covered with the material they are rendered 
quite solid. They are then, after being slightly 
twisted by hand, passed into a tube leading to the 

nozzle of the covering machine, am Se a 

screw communicating with the gutta-percha chamber 

this screw rotates by the motion of the tube of which 
itisa This tube is connected at its other end 
with the tube before prescribed through which the 
wires pass. By reason of this rotation the strand 
finds no stationary point until it is received at the end 
of the water trough. To facilitate the rotation and 
add to the lay the inventor makes use of a frame with 
friction pulleys described in a former specification. 
Thus the strand is not laid until the wire, with its 
covering in a sufficiently solidified state, has passed the 
point of pull. Several other arrangements are 
also described. For the material the inventor finds 
that the following is the best composition, the propor- 
tions varying according to time of year, &c.: ozokerit, 

10 parts ; pitch, resin, or gutta-percha, 5 parts, Venice 

turpentine, 5 to 10 parts. 

3314. Beartrno, Scourine, AND PuRiFyinc Carpets, 
Rvas, &c., J. Lea.—Dated August, 1880.—(Not 
proceeded with.) 2d. 

A series of levers or beaters are pivotted on a shaft, 
and actuated by excentrics so as to cause them to 
strike the carpet which travels underneath them. 
Brushes are also provided, and revolve in contact with 
the upper and lower surfaces of the carpet, to which a 
suitable cleansing or scouring liquid is — from 
suitable tanks. carpet then a 
wringing rollers, and is finally ed in a chamber 
heated by hot air, steam, or gas. 
$315. Sprixc Marrresses, &c., W. R. Lake.—Dated 

14th August, 1880.—(A communication from the 
Erste Oesterreichische Thueren, Fenster und Fuss- 
boeden Fabriksgesellschaft.) 6d. 

A frame is formed of the longitudinal pieces A and 
the cross pieces B and B!; in frame elastic strips 


of wood C are ted or and rest on 

transverse strips D, each of which is supported by two, 

three, or more spiral springs E. 

3320. Mayvuractrure or Lace, J. H. Johnson, - Dated 
16th August, 1880.—(A communication from B. 
Dubout.)—( Not ceded with.) 4d. 

This relates to the manufacture of Chantilly lace, 
which consists, First, of a net com of loops or 
meshes of a round shape, being formed by interlacing 
the ground threads; and Secondly, of designs 
composed of plain or heavy portions of various 
shades and other combinations with borders. Accord- 
ing to this invention the round map Sequelae by 
two threads, an independent bar t! , and a fine 
bar thread, which are wound a certain number of 
times, and in the same direction around a bobbin 

d; then at a given moment the independent bar 
thread rises to take the thread of the next bobbin, 
and returns at the same time as another independent 
bar thread, working upon this latter bobbin, 

to take the first bobbin thread. The heavy portions are 

obtained by the aid of the ground th 8 alone. 


3326. Prixrers’ Qvorns, W. Clark.—Dated 16th 
August, 1880. -(A communication from G. Scott, 
H. C. Beach, and F. 8, Powers.—{Not proceeded 
with.) 2d. 

The quoin is composed of two pieces, viz.,a box 
made in a slightly tapering form upon its sides, and a 
rack bar. In the top and bottom of the box recesses 
are formed to admit the end of a pinion key and allow 
it to revolve, in proper working contact with teeth 
formed on the inner side of the rack bar. 

3329. MaNuFAcTURE OR ORNAMENTATION OF LENO, 
&., A. Morton.—Dated lith August, 
1880. 6d. 

The object of this invention is to so adapt the 

hanism employed in the manufacture of leno, &c., 


shown in the drawing. This apparat ists of a 
toothed pinion R driven by a spur wheel, and having 


that cards made from lace designs may be employed 


a hollow boss connected with the vessel ig 
the tempering liquid. To this pinion the cannon is 
connected so as to revolve with it, and the tempering 
liquid passes through its bore. Beneath the cannon 
are fire bars E, upon which a charcoal fire is kept 
burning during the operation. 

3304. WasHinc Macuixes, F. Mann.—Dated 14th 
August, 1880.—(Not proceeded with.) 2d. 

So as to cause a constant automatic circulation of 
water through the clothes being boiled, a dome of 
— is placed in the vessel containing the clothes, 
and from its centre a pipe rises to within an inch or so 
of the top of the vessel, end near the top end several 
openings or spouts are formed, through which the 
water constantly flows. 

3306. PortaBLe APPARATUS FOR CUTTING PIPEs oR 
Bars, J. Ingleby.—Dated 14th August, 1880.—(A 
communication from the Kalker Werkzeugmas- 
chinenfabrik, L. W. Breuer, Schumacher, and Co.)— 
(Not proceeded with.) 2d. 

The pipe or bar is enclosed between a sleeve made 
in halves, which are then bolted together and set con- 
centric with the pipe orbar. In a groove on the sleeve 
is a ring capable of revolving, and fitted with bevel 
teeth, with which gears a pinion on an axis mounted 
perpendicularly on one side of the sleeve. This axis is 
driven by a handle and causes the ring to revolve, the 
—_ being fitted with a slide rest carrying the cutting 


3307. Apparatus For INDICATING THE LEVEL oF 
Warer, &c., H.R. A. Mallock.—Dated 14th August, 
1880.—{Not proceeded with.) 2d. 

The apparatus is intended to enable the level of 
containing it "For this purpose tell is submerged 
containing it. For this purpose a be subm 
in the liquid, and from the upper part a small air-tight 
ee to a pressure gauge in any convenient 

ion. 


3308. DistrisuTinc anp Composine TyPE, J. Dittrich 

and P. Ganty.—Dated 14th August, 1880.—(Not 

Te th plates gaugii 

'o the inc gauging guides are so 
fitted and arranged as to arrest the of mis- 
placed t; too large to enter the ves of channels 
connec with the recesses into which such type have 
been placed. Springs are applied to the bent arms or 
levers attached to the bar over the distributing table, 
and serve to arrest the descent of all but the lowermost 
type, until the latter has descended below the corre- 
sponding grooves of the distributing apparatus. Guide 
pieces are placed between the grooves or channels, so 
as to prevent the type turning. Two plates are com- 
bined with the cam which — the type along the 
case, and serve to prevent entry of more than one 
type at a time. 

3310. Improvements InsuLaTiING TELEGRAPH 
ConDuUcTORS, AND IN THE MODE OF AND MACHINERY 
FOR MANUACTURING Same, &c., EB. T. Truman:— 
Dated 14th August, 1880. 4d. 

The object of the invention is to make the stranding 


in the facture of such goods for the production 
of patterns thereon corresponding to the said lace 
patterns. In order to enable lace cards to be used to 
operate upon the Jacquard apparatus of the looms in 
which these goods are manufactured, two adjacent 
cords of the harness are connected to each wire of the 
Jacquard apparatus, so that each wire lifts two cords, 
and consequently two warp threads of the leno or 
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muslin ground, and thus, after the roving or Bg owe 
threads are thrown through, they are confined by at 
least two threads of the und, and the pattern is 
kept in due proportion of length and width. To pre- 
vent long lengths of unwoven weft and w " 
a set of cards are placed beneath the lace cards, and 
are so arranged that the second set prevents the 
raising of the harness at parts, and so 
causes the warp and weft threads to be woven together 
at these particular parts. 
3330. Crvnamic Acip, &c., J. H. Johnson.—Dated 
om, 1880.—(A communication from H. Caro.) 


This consists in the preparation of cinnamic acid in 

dispensing with the use of both benzoic aldehyde and 

acetic anhydride by employing mixtures containing 
dichloride of benzylene and a metallic acetate, prefer- 
ably dry acetate of sodium. 

3332. Sates, S. Jones.—Dated 17th August, 1880.— 
(A from R. A. Coffin.)\—{Not proceeded 
with. 

In order to grind or reduce the thickness of slates, 
they are passed between a series of rollers covered with 
emery and revolving at a high speed, a lateral move- 
ment being also imparted to them so as to prevent 
scratching. 


weighted lever. The shaft C, which is fitted to revolve 
in suitable bearings, extends from end to end of the 
frame and drives a number of bobbins. The inter. 


mediate roller is provided with gu 
grooves in brackets E. The yarn 
to a traversing guide bar G. 


8333. Ancnors, 7. Norton.—Dated 17th August, 
1880. 6d. 


Each fluke C is jointed to the crown B of the shank 
A independently of the other, and the ends are cut off 
nearly square so as to leave two projecting corners, 
one preferably longer than the other. The crown is 
recessed so that these corners may each come against 
a projecting portion and so take off a considerable 


s which enter 
des F are attached 


quantity of the strain from the pin. A hole E is made 

in the crown at right angles to the axis of the flukes 

when open, through which to place a so. The 
connecting pins of the flukes are preferably screwed. 

When folded for stowing the flukes lie very close 

against the shank. 

83834. OverHEeap Sewina, A. Storer.—Dated 17th 
August, 1880.—(A communication from L. and J. 
Bolimann).—{Not proceeded with.) 2d. 

This relates to improvements on patent, dated 
llth August, 1879, and consists in 
for the reel and slip clutch for taking up the slac 
thread, a hooked lever worked by a cam, and arran, 
so that when the shuttle moves through a certain part 
of its course the hook seizes the thread and draws it 
out as a loop, which it afterwards releases. So as to 
secure the stitching more firmly at each end of the 
seam, means are provided whereby the stroke of the 
feed can be shortened for several stitches. 


83336. Setr-actinc Feepinc APPARATUS FOR THRESH- 
tsa Macuines, J. W. Lee.—Dated lith August, 
1880.—{ Not proceeded with.) 2d. 

On a wood frame are fixed four springs, one end 
being fastened to the top barand the other to 4 cross- 
bar, which is operated by a crank shaft, and is driven 
by a belt and made to slide on a metal piece sec’ to 
the frame backwards and forwards in a small circle. 
To the cross-bar are fixed four tines and also a second 
cross-bar about 3in. from its face, the latter having 
knives to cut the bands of the sheaves. The tines, 
and also the knives, are made with slots, and can be 
raised up and down to allow more or less corn to pass 
when feeding the drum. 

8333'7. Ficrite Mareriats, G. A. Buckholz.—Dated 
17th August, 1880. 4d. 

This relates to improvements on patent No, 250, a.p. 
1879, and consists in the use of grain or seeds, s 
pieces of sieved cork or fine twigs of soft wood reduced 
to small pieces by a chaff cutter, and rounded in a 
pearl ~t mill, after which they are saturated with 
water and mixed with plastic clay, when they are 
moulded under slight pressure and first dried at the 
ordinary temperature of the atmosphere and then ina 
heated chamber. When the moisture is driven off the 
moulded material is submitted to a moderate furnace 
heat, so as to burn out the carbonaceous material and 
leave the clay ina porous state. This material may be 
used for grinding or filtering purposes. 

83338. Carriaces, J. Wetter.—Dated lith 
August, 1880.—(A communication from R. A. Cowell.) 
(Complete.) 6d. 

In the drawing, B is end of the bed frame of a car, 
and which abuts against the next adjoining car; C is 
a supplemental or yielding platform. This is folded 
around the upper front and under surface of the 

rtion B. The supplemental or yielding platform C 
Be held in its outward extending position by the force 


i 


of one, two, or more 8 


ngs D. These are 
placed between trats or lugs formed upon the inside 
vertical portion of the supplemental hed yielding plat- 


form C and a rocking bar E. e Eis conn 

or attached toa cam bar F in any suitable manner to 

rmit of a vibratory or oscillating motion to the bar 

E H is a lever intended to act as a lock to the 

coupling. 

8341. Covrtincs ror Rartway Carriaces, &. C. 
Bowen.— Dated 17th August, 1880.—(A communica- 
tion from R. D. Morkill, jun.) 6d. 

This relates to means for automatically effecting the 


EEE) 


cou of two carriages by moving them 


towards 
other. The lower inner surface of the draw-bar 


A is inclined, and its upper interior surface is recessed 
and contains a pendant block B, which serves to 
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83331. Macuinery ror WinbDING YARN, W. Knowles.— 
| Dated 17th August, 1880, 6d. ‘ ZIMA. 
This relates the method of winding yarn 
upon tubes or bobbins so as to enable the yarn so 
wound to cohere and retain its shape without the [wm 
support of the end flanches of the ordinary bobbin | eac: 
upon which it is usually wound. A is the bobbin, Po 
B an intermediate roller, C the driving shaft, and D a 
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rt a cou H. When the link on the 
A, it forces the block B backwards, and the pin H is 


3340. DisTILLaTIon oF ANTHRACENE FROM CoAL TAR, 
&c., G. Wischin.—Dated 17th August, 1880.—(Not 
proceeded with.) 2d. 

This relates to increasing the yield of anthracene 
and heavy oils from coal tar without coking the pitch, 

. and consists in adding to the molten pitch creosote 
oil, anthracene or other hydrocarbon, which is 
injected into and intimately mixed with the heated 
pitch in the form of a fine spray. 

3342. AND Deoporistnc Powper, 7. B. 
Gibbs.—Dated 17th August, 1880, 2d. 

The powder is intended to absorb urine and the 
moisture in excrement, and deodoris the urine and 
excrement and fixing the ammonia therein, and for 
deodorising and absorbing the moisture in other 
putrescent or putrescible and moist matters. It con- 
sists of 300 parts by weight sulphate of lime, 99 parts 
soot or pulverised charcoal, and one part carbolic acid, 

DiIsTRIBUTING AND ARRANGING TYPES FOR 
F. Wicks. —Dated 18th August, 1880. 6d. 

This relates to means whereby as the types are dis- 
tributed they are arranged in proper order according 
to their kind, in proper position, for use in composin 
machines, The apparatus consists at its up) bp ° 
a receiver A, and at its lower part of an inclined guide 
formed mainly of a continuously-moving “kicker” B 
vibrating on a centre and actuated by acam D. Each 
receptacle is inclined at an angle from side to side, 


and also from the front downwards and inwards, to 
facilitate the manipulation of the letters, and there 
may be a brake E hung on a pin in the funnel to bear 


gently upon the t as they pass beneath, so as to 
prevent them entering the receptacles irregularly. A 
number of these receptacles corresponding to the 
different kind of type may be arranged in rows to 
correspond with the keyboard of the composing 
machine. 

3346. Marrices ror Propucine STEREOTYPE PLates, 

FP. Wicks.—Dated 18th August, 1880. 4d. 

For the matrix a paper is used formed of extremely 
fine and long fibres, so that these fibres become not 
only closely compacted together, but by extending 
across a large area cause the paper to approximate 
the condition of a textile fabric in the quality of 
continuity. 

3349. Umpretias anp Parasois, W. Pickering.— 
Dated 11th August, 1880.—(Not proceeded with.) 2d. 

A rotary notch is employed, and as well as the 
runner is mounted loose on the stick, so that they can 
yield orrevolve together should the umbrella encounter 
any obstruction tending to turn or twist the frame. 
In umbrellas with loose covers arranged to be readily 
removed and replaced, the apex of the cover is held 
pe in its pl upon the notch by a removable 
collar. 


3352. on Purtryinc ALconon, &c., W. R. 
Lake.— Dated 18th August, 1880.—(A communication 
8. Roessler.) 4d. 

This relates to means for removing the matters which 
impart the objectionable colour and our often 
possessed by alcoholic liquids, animal fats, or mineral 
oils and vegetable wax, and it consists in causing the 
alcoholic liquids and the fat or other substance to act 
upon each other, 


3357. Recu.atine THe Speep or STEAM AND OTHER 
Enoines, W. R. Lake.—Dated 18th August, 1880.— 
(A communication from J. B. Sheppard.)—{Not pro- 
ceeded with.) 2d. 

A flexible diaphragm is placed in an elliptical case 
which it divides into two compartments. To its centre 
is attached a rod, the outer end of which is attached to 
the throttle valve lever. The diaphragm case has two 
ports communicating with a valve designed to control 
the supply of steam to either side of the diaphragm as 
required. 

3858. DiaLtina anv Surveyinec, W. Garforth. 
—Dated 19th August, 1880.—{Not proceeded with.) 


This consists principally of an improved adjustable 

plumb-bob,” for marking the exact position of the 
centre of the dial on the roof of the underground 
passage when dialling for mining and tunnelling 
purposes, 

3359. Apptyine Severat CoLours To any SURFACE 
Smwu.taneous.y, D. T. Powell.—Dated 19th Aug ust, 
1880.—(Not proceeded with.) 2d. 

An ink-table divided into two, three, or more 
channels is attached to the bed of the printing 
machine. Movable strips are —— in these 
channels so as to correspond with the lines of type to 
be inked, and these strips are supplied with the 
different colours by means of rollers. The inking 
rollers then travel over the strips and take up the 
colours which they supply to the type. 

3362. Arratep Beveraces, Welton.—Dated 19th 
August, 1880.—(Not proceeded with.) 2d. 

An infusion of malt prepared in the ord way 
is charged or impregnated with nitrogen gas and used 
as a beverage. 

3365. Forminc Moups ror Castinas, H. J. Haddan. 
—Dated 19th August, 1880.—(A communication from 
H. J. Hand.) 6d. 

relates to the method of forming moulds, which 
consists in ramming the sand contiguous to the 


patterns and venting the exterior unrammed sand® 
ie drawing shows a vertical section of a machine and 
flask, with the pattern and sand contained therein. A 
is the pattern, B the metallic flask which surrounds 
it having its side equidistant at all points from the 
pattern A, and having grooves or channels formed 
with open sides tow: the pales E is the sand 
mixed with an agglutinating fluid; F, tapering venting 


blades or needles, the smaller ends of which are 

upward. G is a horizontal plate, upon which the 

bottom of the flask B rests. The pattern A and 
needles F are fastened at their lower ends to a frame 

K working. smoothly and accurately in a vertical 

direction in guides Land M by a lever N and link O; or 

it may be by a rack and pinion, a toothed 
sector or segment, or a cam. 

88366. STaRcHY AND GLUTINOUS MaTrERs 
FROM INDIAN CorRN OR Maize, W. R. Lake.—Dated 
19th August, 1880.—(A communication from T. A. 
Jebb and L. J. Bennett.) 4d. 

The glutinous matter is separated from the starchy 
matter of corn or maize in a dry state by subjecting 
the corn to whipping or beating, whereby the outer 
glutinous portions of the kernel and the hull are 
broken into coarse pieces, and the inner starchy 

tion of the kernels is reduced to flour, when the 

wo can be easily separated by sieves or bolts. 

3369. Drivinc Propetters Mave or Two Screws 
on Concentric SHAFTING, C. S. de Bay.—Dated 19th 
August, 1880.—(Not proceeded with.) 2d. 

In driving two screws on concentric shafting a 
hollow shaft surrounds the solid one and is driven in 
the opposite direction, the solid one being driven by 
the main engine shaft, and the hollow one by first 
transmitting the movement of the engine shaft to a 
shaft placed parallel to and above it, and gearing this 
auxiliary shaft with the hollow shaft by spur gearing. 

. Writtnc Instrument, J. Nadal.—Dated 19th 

August, 1880.—(Not proceeded with.) 2d. 

e penholder is tubular, and forms an ink reser- 
voir, through which passes a wire, the lower end 
passing out through a emall hole in the bottom and 
ending close to the point of the pen. The upper end 

ses out of the reservoir, and is fitted with a washer 
tting over a hole in the top of the holder. When in 
writing the lower end of the wire rests on the paper, 
the washer at top is lifted, and allows air to enter the 
reservoir, thereby causing ink to flow to the pen. 
33°71. Vent Pec, C. J. Gladman.—Dated 19th August, 
1880.—(Not proceeded with.) 2d. 

The tap or vent peg is made with a metal body open 
at the bottom and closed at top, with a small hole cut 
near the top of side to admit air. A shoulder is 
formed round the outside to receive a cap, which 
terminates in a handle and has a groove cut in the 
inside, in which works a stop formed on the body just 
above the shoulder. A hole is cut in the cap to corre- 
spond with the one in the body, to admit air to the 
barrel. 


33°72. Orcan Harmoniums, P. Jensen.—Dated 19th 
August, 1880.—(A communication from B. Seches.) 
4d 


In this instrument free reeds and o pipes are 
combined, the former being arranged in connection 
with a sounding board with movable sonorous cases. 
The pedals operated in the ordinary way act on the 
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bellows A, the air from which issues into the reservoir 


B of the pipe organ. The reservoir C of the reed 

harmonium communicates with B by a throat D which 

allows the air to enter C by means of a guide E fixed 

to the upper part of C. 

83°73. Hexiostats, 7. Anderson.—Dated 19th August, 
1880.—( Not proceeded with.) 2d. 

A mirror is attached to a telescope, and can be set 
at any required angle, so as to reflect the sun’s rays in 
a direction parallel to the axis of the telescope, and 
such mirror is mounted on a spring-rocking frame, so 
that by the pressure of the finger it can be made to 
oscillate from this position. A small screen is also 
attached to the telescope, on which, through a con- 
densing lens, a portion of the light reflected from the 
mirror is brought to a focus. 

33'75. Suoes ror Horses, &c., J. FE. Stoker.—Dated 
19th August, 1880.—(Not proceeded with.) 2d. 

The shoes are cast in moulds and are formed with 
screwed holes to receive studs or spikes with screwed 
— when desired to give a firm hold on slippery 
roads, 


33'76. Aspestos Sueets, &c., S. Pitt.—-Dated 19th 
August, 1880.—(A communication from H. W. Johns.) 
4d. 


Fibrous or flaked asbestos is deposited to any 
desired thickness on an apron or sheet, and is coated 
on each side with a glutinous liquid, so as to make the 
fibres adhere to one another and form outside surfaces 
firmly united together, and containing between them 
a porous or loose centre, The sheet thus formed is 
attached to a sheet of hair felt, canvas, or paper, 
and forms an asbestos-lined sheet or felt fireproof. 
33'79. Stream Encines, D. Joy.—Dated 20th August, 

1880. 6d. 


This relates to improvements on patent No. 929, 
dated Sth March, 1879, and consists partly in various 
modifications of the valve motion. The motion for the 
valve is taken from acontinuation D of the connecting 
rod cowards the cylinder end outside the centres. The 


valve spindle E is connected to a point E! on the lever 
A inside its fulcrum; and in case of want of room 
below the centre of ee in lieu of produ 
the lever C from Cl to C2as shown, and connecting i 
with the fixed nut C%, the connection may be made 
from Cl to a point inside the crank centre Ct. 
83388. SarecvARDs For SLEEPING BERTHS, J. Wetter. 
—Dated 20th August, 1880.—(A communication from 
BE. A. McMann.) 6d. 
This relates to means for preventing persons being 
thrown or rolling out of the upper berths of cars or 
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A 


steamboats, and to prevent the berths from closing u 
and shutting the occupant in in case of accident. A 


the front board of the berth, and in itis a narrow 


opening through which the guard slides when not in 

use. e guard C is hinged to sliding blocks D 

moving on vertical rods, and its upper rail has 4 

latching device to hold it in position. The berth has 

a double bottom, the guard sliding in the space 

between them. 

3384. SprLes anD VALVEs For Casks, &c., W. Morgan, 
R. Crocker, and R. Brett.—Dated 20th August, 1880. 
—(Not proceeded with.) 2d. 

The object of this invention is to allow the escape 
of gas from the barrel and to admit air’ thereto above 
the liquid it contains. The spile is of T form, and is 
hollow, the lower end being connected to the barrel, 
while at one end of the cross-piece is inserted a porous 
plug, to allow the escape of gas, and the other end is 

tted with a valve opening inwards, which, as the 
liquid is withdrawn, ws air to enter. 

3388. INcREASING THE CIRCULATION OF WATER IN 
SreaM Borers, J. G. Walton.—Dated 20th August, 
1880.—{ Not proceeded with.) 2d. 

The feed pipe is caused to pass into the boiler and 
traverse the portion where the circulation is considered 
to be most detective at which — the feed-water is 
made to act somewhat like an lector, and cause a 
better circulation of the water in the boiler. 


3390. Currine anp AssortinG TEA, D. Whyte.—Dated 
20th August, 1880.—(Not proceeded with.) 2d. 

A large vertical cylindrical vessel is fitted with a 
wire cloth bottom like a sieve, into which the tea to 
be cut is placed, and subjected toa apne ¢ action by 
means of arms covered with wire cloth and revolving 
close to the surface of the sieve. 


3398. -RerractoRY MATERIALS FOR CONVERTER OR 
Furnace Linincs, CRUCIBLES, &c., H. Wedekind.— 
Dated 2th August, 1880.—(A communication from 
H. Bollinger.)—(Not proceeded with.) L 

These linings or crucibles are made of asbestos or 
serpentine, to one or both of which soluble glass is 
added to secure the requisite plasticity. 

3304. IvoxipisaBLE ALLOY, P. de Villiers.—Dated 20th 

toon allay end f lying 

is relates to an alloy an a process for app! 

the same to steel or er metal, which may be after- 
wards coated with silver or other metal if desired. 
The alloy consists of $0 parts tin, 18 parts lead, and 2 
parts silver. The steel is placed in a very weak bath 
of sulphuric acid and distilled water and left for 
twelve hours, when the surfaces will be perforated with 
minute holes. The steel is then plunged into a 
metallic bath of the alloy, and becomes impregnated 
with it. When withdrawn from the bath the steel, 
while still hot, is plunged into iced water, so as to 
regain all the properties of temper it may have lost in 
the process. 

4666. ManvuractureE or CANDLEs, W. H. Beck.—Dated 
12th November, 1880.—(A communication from A. A. 
Royau.)—(Complete.) 6d. 

The essential characteristic of this invention is the 
faculty of passing into the mould carriersand around the 
moulds currents of cold or hot water, whereby the cast 
matter in the moulds is rapidly cooled, and the manu- 
factured candles detached from the moulds immedi- 


ately afterwards. The drawing shows the arrangement 
of the moulds. Each consists of a case or mould 
carrier M of copper, in the middle of which is fixed, by 
screwing or otherwise, a tin or pewter mould. Into 
the space surrounding the mould cold or hot water 
may be admitted at will by pipes arranged at top and 
bottom of each mould case. 

4866. Iuprovements 1s Etectric LicHTInc Appa- 
ratus, W. R. Lake.—Dated 23rd November, 1880. 
—(A communication from H. 8. Maxim.) 6d. 

This is an arc lamp the details of which are shown 


by the drawings. The action of the carbons is 
regulated by an electro-magnet, which with a varying 


current attracts its core more or less and acts on both 


carbons. Thel f arc is ited b; 
bs n length of are is regulated by the tension 


ugust, 1880.—(Not proceeded with. 
The writing fluid is contained in a metal tube 
tapered at one end so as to form a writing point, and 
the other fitted with a movable cap, by which the 
entrance of air can be regulated. A wick of asbestos 
extends down to the hole in the tapered end, and 
regulates the passage of the writing fluid. 
5092. Improvements IN MAGNETO-ELECTRIC SPEAKING 
TeLepnony, H, J. Haddan,—Dated 7th er, 
1880.—{A communication from S. and M. Barlow.) 


4d. 
The invention consists simply of the arrangement of 


telephones and induction coils in circuit as shown in 
the figure. 


5138. Grapriinc anp Hoistinc APPARATUS FOR 
REMOVING Reruse, Drepore, W. R. 
Lake.—Dated 8th December, 1880.—{A communica- 
tion from F. G. Johnson.)—{Complete.) 6d. 

This relates to an automatic grappling bucket con- 
structed and operated so that it will automaticall; 
penetrate, grasp, and hoist different materials. D 
the bucket, which, when closed, is in the form of a 
hollow half globe, and it consists of a number of sec- 
tions attached to carrying arms, each of which at the 
upper end is bent at such an angle and extended in 


such a direction and to such an extent, as shown at Z, 
as to be terminated and hinged at the centre of the 
circle, so that as the several sections enter the material 
to be hoisted, the force employed in working the bucket 
will be expended in forcing the blades of the bucket 
into the material. The sections when opened have 
their upper endsalternately — over and undereach 
other, the opening and closing being effected by 
means of two ropes, one serving both to close an 
hoist the bucket. 
52483. Priytinc Macuines, 7. B. Dooley.—Dated 14th 
December, 1880.—{Complete.) 6d. 

consists partly in the employment of two 
cylinders for giving the impressions, one, the larger 
cylinder, — to bear several different printing 
surfaces, and 


" ing a space on its peripheric surface 
in addition to that pied by or dapted to said 


prin’ surfaces; the other, the smaller cylinder, 
adapted to bear the sheet to be printed, the said two 
cylinders so working or geared together that while the 
said two cylinders are in continued revolution, and 
the said r cylinder makes one revolution, the said 
smaller cylinder makes as many revolutions as there 
are said printing surfaces, so that one and the same 
sheet may receive impressions from all the said 
printing surfaces, and the said smaller cylinder also 
makes another revolution for discharging said sheet 
and receiving another sheet. 


SELECTED AMERIOAN PATENTS. 
From the United. States’ Patent Office Oficial Gazette. 


23'7,808. TeLecrapnic Key, Jesse H. Bunnel, New 
York, N. ¥.—Filed October 15th, 1880. 
Claim.—A_tel phic key lever constructed, sub- 
stantially as hereinbefore set forth, from a single piece 
of wrought metal in the form of a cross, of a breadth 


257.808 


greater than its depth or vertical thickness, and 
provided with trunnions formed upon the extremities 
of the transverse arms of the cross. 


237,814. ConstrucTION or CaBLE RarLRoaps, Henry 
Cagebott San Franoisco, Cal.—Filed December 11th, 


Brief.—The ties supporting the slot rails do so 
through the medium of adjustable brackets. Uses, 
the commercial flat rail for the slot rails. Claim.—(1) 
In a cable wireway, the adjustable brackets A, na 
to sustain the slot rails attached to and in combina- 
tion with the ties B, for the purpose set forth. (2) In 
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combination with a tunnel adapted to contain a cable 
for an endless wireway, the slot rails H, having a 
heavy rib O, and a depending web P, substantially as 
described, for the purpose set forth. (3) The bracket 


A, poet with lugs K, in combination with the 

angle iron stringer X, substantially as and for the 

purpose described. 

237,856. Transmrrrer FoR SPEAKING TELEPHONES, 
Webster Gillet, Brooklyn, N. ¥.—Filed November 4th, 


1880. 

Claim.—(1) The combination, substantially as here- 
inbefore set forth, of two or more induction coils 
having their primary wires included in independent 
local circuits,a variable resistance in each of said 
local circuits, and a single dia) or vibrating 

te which acts to vary the said resistances in each 
ocal circuit simultaneously and proportionately. (2) 
The combination, sub tially as hereinbefore set 
forth, of two or more induction coils having cheir 
primary wires included in independent local circuits 
and their secondary wires respectively included in a 
main circuit common to both, a variable resistance in 
each of said local circuits, and a single diaphragm or 


vibrating plate which acts to vary the said resistances 
in each local circuit simultaneously and proportion- 
ately. (3) The combination, substantially as herein- 
before set forth, of two or more induction coils having 
their secondary wires included in parallel branches of 
a@ main circuit and their primary wires included in 
independent local circuits, and a single diaphragm or 
vibrating plate which acts to vary the said resistances 
in each local circuit simultaneously and propor- 
tionately. 
9575. Brivce, Albert Fink, New York, N.Y.—Filed 
May 20th 1880. Original No. 63,714, dated April 
9th, 1867 ; re-issue No. 4093, dated August 9th, 1870. 
Brief.—A triangular truss with wooden top and iron 
bottom cords and brace connections, by which the 
said braces may sustain both tension and compression 
strains. Castings appended to top chord transmit 
strains from brace to brace directly. Claim.—({1) The 
combination of a wrought iron bottom chord and 
wooden top board, in a triangular truss with a system 
of braces connected with both upperand lower chord 
and with each other in the manner described, so that 
the braces, placed in a position in the bridge truss 
where, under a moving load, they may be required to 
- act at one time as struts and at another time as ties, 
are capable of resisting strains, as well of compression 
as of tension, substantially as set forth. (2) In a 
triangular the combination, with a wooden top 


chord and wrought iron bottom chord, of braces 
having with each other, at the top, a direct connection 
through which strains are conveyed from 
brace without passing through an intervening portion 
of the top chord, substantially as described. (3) The 
combination, in a triangular truss, with a wooden top 
cord and iron bottom chord, of a compression brace 
and a second brace adapted to resist tension as well as 
compression, a casting placed on the top of said com- 
pression brace and on the underside of said top chord 
and connected with the tension bars or straps of said 
second brace, so as to form a part of the diagonal 
bracing of the truss, substantially as described. (4) 
The combination, in a tri lar truss, with a wooden 
compression brace and the other brace of the truss, 
constructed to resist compression and tension, of a 
casting connected bya pin with the tension bars or 
straps of the last-named brace and upheld by the 
sume, and forming a support for the lower end of said 
wooden compression brace, substantially as described. 
237,051. Horst-rake, Cornelius Bollinger, Harris- 
burg, Pa.— Filed September 23rd, 1880. 

Claim.—The head bar, with its pivotted clearers D 

attached, when operating with a reciprocating 
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motion, and combined with the circular slotted guide 
plates 8, constructed with journals of the carriage 
wheels, as herein described and set forth, 


237,971. TELEPHONE AND AUTOMATIC 
Swircn, Ezra T. Gilliland, Indianapolis, Ind., 
assignor to the American Bell Telephone Company, 
Boston, Mass.—Filed September 6th, 1880. 

Brief.—Two telephone posts are separated s an 
insulating material or , and on the inside of 
each post is a V-sha) notch, forming a square 
recess, in which a ball of conducting material is 

When the telephone is in a vertical position 

e ball rolls down st both posts and connects 

the circuit. When the instrument is into a 

horizontal position for use the ball falls into the notch 

in one post or the other, and the circuit goes through 

the telephone. Claim.—{1) In combination with a 


telephone, two posts or formed with cavities in 
their adjacent faces, and a ball which is inserted in 
said cavities, said cavities having a formation, sub- 
stantially as described, by which said ball is caused to 
establish an electrical connection between said 
when the telephone is in one position, and to break 
said connection when it is in other positions, substan- 
tially as and for the purposes set forth. (2) The com- 
bination of the telephone, the parts B B, divided by 
space or insulating material, as described, and the 
ball D, resting in a chamber or cavities formed in said 
parts, substantially as and for the purposes set forth. 
23'7,978. Traction Ezra Hoxsie, Blissfeld, 
Mich.—Filed December 29th, 1880. 

Claim.—{1) In a traction engine, the combination. 
with the axle A, having traction wheels BB, and 
mechanism for conveying power from the engine to 
said axle, of the yoke C, connected at its ends to said 
axle, and provided with a collar E, wf a socket, 
pintle F, having collar G, surrounding sai axle, and 
the boiler H, having a downward projecting stud ter- 
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minating in a ball, the several parts arranged 
relatively to each other, substantially as and for the 
ee my specified. (2) The combination of the axle A, 
ving traction wheels B B and mitre wheel Q, yoke C, 
having collars D D E, the latter provided with a socket, 
intle F, having collar G, boiler H, having ball and 
ger M, shaft L, and the gear N O P, all arranged and 
oe substantially as and for the purpose herein 
shown and specified. 
23'7,9084. Srraw Stacker, William H. Latta, Wash- 
ington, Ohio.—Filed October 11th, 1880. 

Claim.—{1) The combination of a thrashing machine 
ha a curved guide and support 8 secured to one 
end, a straw stacker Q, a sliding block R, a pivotted 
block and an operating shaft, substantially as set 
forth. (2) The combination of the shoe or shaker of a 
thrashing machine with the pivotted apron A! and a 


straw stacker, the parts being combined and arranged 
to o} te substantial] ified. (3) In a straw- 


ing attachment 


an age ee the shaft with the 
carrier QP ed upon the shaft, the sliding block R, 
and curved guide 8, substantially as shown. 
237,992. Cutter, John Miller, Cambridgeport, 
Mass.—Filed January 14th, 1881. 
Claim.—The herein-described improved 
consisting of a forked handle GAB, for 
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pe cutter, 
vise D, 


having detachable nut C, screw E, and jaw F, cutter 
B', combined with the forked ratchet H, with its 
— K and springs L, as and for the purpose set 
° 
237,904. Sream-acruaTep Vatve, Peter Murray, 
jun., Newark, N.J.—Filed May 15th, 1880. 

Claim.—{1) The combination, substantially as de- 
scribed, of a cylinder having ports G G! and H, the inner 
valve or rod A, and ports B B!, communicating with the 
cylinder, the outer valve D, and its ports C Cl, and 
channels, a slide valve C2, the cylinder ports E and E!, 
and exhaust ports F and F'!, all arranged in relation to 


cach other as shown and specified. (2) The steam 
chest and cylinder, the steam ports B B! and E E', to 
connect them, the outer valve Band its annular steam 
channels and ports, and the inner valve or rod A with 
its channels K K!, and having collars T T}, to regulate 
the throw of the same, in combination with the main 
valve C, substantially as and for the purpose described. 


238,014. Traction WHEEL, Richard H. Yale, New 
Orleans, La.—Filed July 20th, 1880. 

Claim.—{1) In combination with a main wheel, a 

spur wheel having pivotted blades, substantially as 


described. (2) In combination with the main wheel, 
peng a having the wheel c and pivotted blades, 
as descri 


238,024. Fountain Pen, Francis C. 
Brown and Alexander M. Sutherland, New York, 

Claim.—{1) In a style ic foun’ pen the valve 

c cl, voided within’ its top end with spring D, 

adapted to be adjusted therein and removed there- 

from, substantially as and for the —— described. 

(2) The combination and arrangement, in a fountain 


pen, of air tube terminating near the valve, valve 
with spring, and adjustable needle, substantially as 
and for the purposes described. (3) The combination, 
in a fountain pen, of the valve, the spring secu 
within the top of the valve, and adjustable needle, 
substantially as and for the purposes described. 
238,032. Device, Pearly N. Dizon, Cahoka, 
Mo,.—Filed August 12th, 1880. 

Claim.—1) A drill stock constructed substantially 
as herein shown and described, consisting of the 
handle, having a socket and bearing, the shank C, 
that carries the drill, the coiled spring F, the spool G, 
the ribbon H, the guide K, and the case I, as set forth. 


(2) In a drill stock, the combination, with the handle, 
having socket and bearing, and with the shank C, 
that carries the drill, of the coiled spring F, the spool 
G, the ribbon H, the guide K, and the case I, substan- 
tially as herein shown and described, whereby the drill 
will rota by alternately drawing upon and 
slackening the ribbon, as set forth. 
238,004. DurLex TeLecrarnu, Georges D'Infreville, 
New York, N. ¥.—Filed December 6th, 1880. 
Brief.—The capacities of the main and artificial lines 
are made equal at the instant of transmitting a signal 
by automatically diminishing the resist in the 
latter for an instant only, and then restoring it to its 
normal condition. Claim.—{1) The method, substan- 
tially as hereinbefore set forth, of counterbalancing 
the effects of the current of charge in a duplex tele- 
graph system, which consists in momentarily diminish- 
ing the normal resistance in the artificial line simul- 
taneously with the act of charging the main line. (2) 
The method, substantially as hereinbefore set forth, 
of counterbalancing the effects of the current of 
charge in a duplex telegraph system, which consists 
in withdrawing an adjustable rheostat from the arti- 
ficial line by the same movement of the transmitter 
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which admits the current of charge to the main line. 

(3) The combination, substantially as hereinbefore set 

forth, of a main line, an artificial line, and a key or 

transmitter provided with two sets of circuit closers 
arranged to act simultaneously, one to connect the 
battery with the main and artificial lines, and the 
other to shunt a rtion of the resistance in the 
artificial line. (4) The bination, substantially as 
hereinbefore set forth, of a rheostat normally con- 
stituting a portion of the artificial line, a shunt 
circuit passing around said rheostat, and a circuit 
closer for completing said shunt circuit, which is 
attached to or op d simult ly with the lever 
of thetransmitter. (5) The combination, substantiall 
as hereinbefore set forth, of the transmitter arm, the 
reciprocating weighted shuttle, moving with slight 
friction between adjustable stops, and by its inertia 
having a greater range of vibration than the trans- 
mitter arm, and the contact points upon the said 
shuttle facing the transmitter arm. 

238,098. Macyeto SicnaL APPARATUS, Thomas A. 
Edison and Edward H. Johnson, Menlo Park, N.J.— 
Filed November 11th, 1880. 

Brief.—Turning the handle of the magneto-generator 
in one direction breaks continously a short circuit 
around the machine, while turning in the opposite 
direction breaks said short circuit only at definite 
intervals. Claim.—{1) The combination, with a 
magneto machine and its main circuit, of a shunt or 
short circuit, and means for automatically breaking 


such short circuit entirely upon movement in one 
direction and intermittently breaking it upon move- 
ment in the other direction, substantially as set forth. 
(2) The combination of a driving shaft of a magneto- 
electric machine, a sleeve mounted thereon in such 
manner as to have a determinate longitudinal move- 
ment thereon, and a circuit breaker automatically 
operated by such sleeve, to break a circuit entirely 
during t in one direction and intermittently 


during movement in the other direction, substantially 
as set forth. (3) The binati with a 
machine, of means, substantially as described, for 
roducing a definite audible signal upon rotation of 
he driving shaft in one direction, and a definite dif- 
ferent audible s' upon rotation of the driving shaft 
in another direction, substantially as set forth. 
238,105. Mitt ror Hoor Iron, John 
Gearing, Pittsburg, assignor to himselfand William 
EB. Brandon, Allegheny City, Pa.—Filed July 14th, 


1880. 

Claim.—{1) The combination, with a pair of hori- 
zontal rolls, of the guide box B, having its ends cut 
away, as at Bl, and the adjustable slotted guides D, 
having the vertical friction rolls E, substantially as 


and for the purpose specified. (2) The combination 
with a pair of horizontal rolls, of the guide box B, the 
[258.105] 


adjustable slotted guides D, having the vertical fric- 

tion rolls E, and the removable slotted liners C, sub- 

stantially as and for the purpose specified. (3) The 
combination, with a pair of horizontal work rolls, of 

a pair of friction-driven guide and edging rolls ca, 

of a lateral adjustment along the horizontal rolls, to 

change the place of the pass, substantially as and for 

e purposes described. 

238,191. Macuine ror Currino Screws, Blihu 
Wilder and Luther M, Nutting, Manchester, N.H.— 
Filed June 2nd, 1877. 

Claim.—{1) The combination of a cam, levers B, 
sleeve Al, and spring H, whereby the levers are 
opened. (2) The combination of the stem DI, spring 
H, sleeve A!, screw D?, and levers B, holding the dies 
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BI, substantially as and for the purpose described. AY 
In a screw-cutti hine, the binati 
stock A, levers B, ying dies B!, cam, sleeve Al, 
stem D!, monitor and shaft, with the stop X, substan- 
tially as and for the purpose described. 
238,195. Wire ror TeLernones, David Brooks, Phila- 
delphia, Pa.—Filed March 4th, 1878, 
Claim.—The combination of a telephone wire with 


j 


an additional metallic wire running parallel with the 
said telephone wire, and in close proximity thereto, 
but insulated therefrom, the wires being connected 
at each end to complete the tallic circuit, subst 
tially as set forth, 
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Magnetic Surveying and Angular Surveying, with records of the 
Peculiarities of Needle Disturbances. By WILLIAM LINTERN. 
Crosby Lockwood and Co. 1881. 

Every practical man who troubles himself to think at all, 
must necessarily gain valuable experience in the course of 
years ; but, as a rule, it is exceedingly difficult to get such 
men to speak, much more to get them to write, about their 
conclusions. Mr. Lintern, however, writes in this little 
book of his own experience, and hence demands attention. 
In the first place he takes a rapid survey of the whole 
question of mining surveying, referring at times for par- 
ticulars to a previous work, the “ Mineral Surveyor’s and 
Valuer’s Guide.” He reviews the subjects—surface survey- 
ing and underground surveying—separately and in com- 
bination. The connection of surface lines with lines at 
the bottom of a shaft is thus treated :—“ Different ways 
of connecting a surface line with lines at the bottom of 
the shaft have been proposed, such as extending one of the 
surface lines across the top of the shaft, and then drop- 
ping two plummets laid accurately in its direction, from 
the surface to the bottom of the shaft, and as far apart as 
the diameter of the shaft admits of, from which plummets 
at the bottom of the shaft the same surface line may be 
reproduced in direction, and from it a series of lines and 
angles extended into the workings of the mine in the 
operation of the survey. Another plan that has been 
advocated is to fix the instrument over the shaft in such a 
position that the direction of a surface line can be observed, 
and with the instrument so fixed in that alignment turn 
the telescope down so that two lights may be observed and 
adjusted in the same direction as the shaft bottom. 
Another plan has been suggested, that of fixing the 
instrument in the bottom of the shaft, and turning 
it into alignment with two objects fixed at the 
surface of the shaft, and seen in the vertical hair of 
the telescope, and so arrange a parallelism between a 
surface and a subterranean line.” The author's descrip- 
tion is rather hard to understand, but his conclu- 
sion is emphatic, “Only the first of these deserves a 
moment’s notice.” Continuing, he speaks of the angular 
and magnetic systems, and pointedly calls attention to the 
inaccuracy of the most costly instruments supplied by even 
the best makers. The results, he says, obtained with these 
instruments instead of agreeing ofttimes differ consider- 
ably. Mr. Lintern’s experience leads him to the sources 
of error well known to scientific men, liable to be made in 
using the magnetic needle. He describes his amazement 
at noticing the “marked variation between the parallelism 
of the needle and the zero of the instrument,” coming then 
to the conclusion “that an error in manipulating the in- 
strument must have been committed.” The lines were 
re-observed, and a constant oscillatory motion of the needle 
noticed. We cannot pay much regard to the casual 
remarks made on the changes undergone by steel when it 
is magnetised, and it would not be difficult to point out 
numerous accidental causes influencing a magnet in sub- 
terranean workings, besides the greater or less con- 
ductivity of strata, though there is no doubt this does 
play its part in the phenomenal results, 

We must confess to a little surprise that no mention is 
made of a simple system of obtaining angular measures 
with great exactitude by means of reflected light, whilst 
the ordinary system is carefully described, and what is 
more important, illustrated by tables giving examples of 
how the readings, &c., should be entered by the surveyor. 

Many of the remarks referring to “ magnetic surveys’ 
ought to be carefully noted, such for example as the fol- 
lowing caution : “In taking an angular survey it will not 
be sufficient, in order to be able to fix the magnetic 
meridian to the plotted lines, to take the magnetic bearing 
of the first or any intermediate line, and assume that the 
meridian is thus determined for the whole if the several 
angles are ‘reduced’ into this magnetic angle as a base.” 

The portion of this little work relating directly to sur- 
veying concludes on page 44; but two short chapters, 
entitled respectively “‘ Notes on Colliery Property” and 
“Notes on Rating,” are added. We think the question of 
subterranean surveying is of sufficient importance to be 
dealt with exhaustively with diagrams, and whilst 
there can be no objection to the information given in these 
two chapters, they can hardly be said to come within the 
subject indicated by the title of this work. 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before Vick-CHANCELLOR SIR JAMES Bacon.) 
March 23rd—30th. 

OTTO v, LINFORD, 

THIS action was commenced on the 26th July, 1880, by Mr. 
Nicolaus August Otto to restrain alleged infringements by the 
defendants, Messrs. Charles Linford and Company, of Leicester, of 
letters patent dated the 17th May, 1876, No. 2081, and granted to Mr. 
C. D. Abel, the agent of the plaintiff. The defendants, besides 
denying that they had nhiog , gave notice by their particulars of 
objections, that they disputed the validity of the plaintiff’s patent 
on the following, amongst other. grounds, namely, that the first 
and second claims in the plaintiff’s specifications were claims for a 
principle, and that the mechanical appliances for carrying the prin- 
ciple into effect were not seca | described in the specification ; 
that the invention had been anticipated by the followin 


% ; E. P. Al der, 15th D ber, 1875, No. 3 C.D. 
Abel, 12th coy 1866, No. 434; Barsantiand Martteiuci, 12th 
June, 1857, No. 1655; R. Gottheil, 2nd January, 1874, No. 25; 
W. Barnett, 1838, No, 7615 ; M. P. W. Boulton, 10th March, 1866, 
No. 7381, and 8th July, 1867, No. 2000, and 19th June, 1868, No. 
1988. The plaintiff’s case shortly was, first, that they were the 
first to introduce a cushion of non bustibl between the 

iston and the explosive; secondly, that they were the first to 

aw in behind a piston first air, and then air and gas mixed; 
thirdly, that they were the first to utilise the heat generated by 
the explosion in expanding the cushion of air before named ; and 
fourthly, that they were the first to compress a charge the 
working piston in the working cylinder, and so render possible the 


of paratively dilute mixtures of gas and air. 
The plaintiff interrogatories to the defendant Lind- 


ford, who stated by his answer that it was not correct to say that 
in the gas motor made by him a charge of combustible and incom- 
bustible fluid was compressed by one instroke of the piston or 
otherwise, or that any such charge of combustible and incom- 
bustible fluid had been drawn into the cylinder by the previous 
outstroke of the piston or otherwise. It was the fact that in his 
engines the compressed charge when ignited propelled the piston 
during the next outstroke, and that the products of combustion 
were partly —— from the cylinder by the next instroke. He 
admitted that his motor performed all the operations and effected 
all the purposes mentioned in the second claim of the plaintiff’s 
agar except as regarded the action of the slide, which in 
the plaintiff’s patent admitted air alone during the first portion of 
the piston’s stroke, and air and gas during the remaining portion, 
whereas in Lindford’s engine the slide valve only odatiied 6 com- 
bustible charge of air ais during the whole of such stroke. In 
such motors the piston was propelled by the explosion of the charge, 
and the products of combustion were expelled from the ae 
partly by the next instoke of the piston. A scavenger charge of 
air was afterwards drawn in to expel the remaining products of 
combustion. He referred to the specification of his patent of 24th 
January, 1880, No. 330, for a description of the manner in which 
his engine was constructed and worked. 

Mr. Aston, Q.C., Mr. Hemming, Q.C., and Mr. Lawson were 
counsel for the plaintiff ; and Mr. Kay, Q.C., Mr. Brett, and Mr. 

H, Cunningham were for the defendant. 

Mr. Aston, Q.C., in opening the plaintifi’s case, stated 
that although the gas motor engine was not a new thing at 
the date of the plaintiff's patent, yet the invention of the 
plaintiff enabled a very new engine to be employed much 
more generally and successfully than such machines ever were 
before. Mr. Aston then qonended to explain at some length the 
principle of the first gas engine, in which a mixture of gas and air 
was exploded behind a piston in a cylinder. It was necessary to 
have a mixture of ordinary atmospheric air, so as to cause the gas, 
the carburetted hydrogen, to explode by giving the particles of 
oxygen and hydrogen sufficient oxygen for them to form an ex- 
plosive mixture. The proportions might be three to one of 
carburetted hydrogen, to six or seven or eight or ten of atmospheric 
air. If, into the charge chamber of an ordinary cylinder 
working an ordinary piston, there were introduced a combustible 
mixture consisting of eight parts atmospheric air and one 
of carburetted hydrogen, and if this charge were ignited by a 
small flame outside, an explosion would ensue, which would drive the 
piston violently back from one end of the cylinder. If we had a 
similar chamber at the other end of the cylinder, we might repeat 
the process there, and drive the piston back again, and that would 
be } om best form of an ordinary gas engine. Again, instead of 
using a second charge to blow the piston back, we might trust to 
the gradual cooling down of the remains of the exploded charge, 
when a partial vacuum would be made, and the piston released, 
and this had also been done; and these were the only two systems in 
use at the time when the Otto engine was invented. The defects 
of the existing gas engines were that the explosion produced a 
violent shock, almost sufficient to dislocate the strongest engine, 
and so much heat was generated and wasted in order to keep the 
cylinder cool as practically to nullify the advantages to be derived 
from the use of gas. Mr. Aston next pr ded to ider the 
advantages of gas engines, such as that they could be put down any- 
where, and wasted no fuel when they were not at oak, &c. Several 
attempts were made to get rid of the defects of the gas 
engine by Lenoir, Hugon, Boulton, and others, but unsuc- 
cessfully until 1876. He then went on to speak of Mr. 
Otto’s earlier efforts to produce a good gas engine, and of his 
good fortune in meeting with Messrs. Crossley, of Manchester. He 
then proceeded to say that in 1876, or some time previous to that 
period, it occurred to Mr. Otto that if instead of causing a charge 
of the combustible fluid only, to explode in the gas chamber of a 
cylinder, he could introduce between the explosive mixture and the 
surface of the piston something that would act as a cushion and 
take off the shock, something that would also utilise the heat gene- 
rated instead of wasting it, he could very easily, and by a very 
simple remedy, obviate the previously existing defects, and what 
Mr. Otto did was to provide for the introduction into the charge 
chamber first of all of a certain charge of atmospheric air A (Fig. 1).* 


Secondly, he put behind that a charge of the combustible mixture 
of gas and air B (Fig. 1), and then by communicating as before the 
light of a gas jet to the combustible mixture he would allow the 
mixture to be fired, causing the heat generated to be absorbed in a 
very large degree by the cushion of atmospheric air, among which 
the particles of th bustible mixture would insinuate and dissemi- 
nate themselves, and the operation instead of being sudden so as to 
cause violent shocks would be gradual, and economy would be effected 
by the cushion of air absorbing the heat, and expanding and doing 
work, This, in its simple form, may be said to be a description of the 
important steps in advance made by Mr. Otto, and communicated to 
Mr. Abel in 1876. Mr. Aston then went on to describe what took 
place in the engine after the explosion of the charge and the 
making of a stroke. The por would then be full of the 
products of combustion—Fig. 2. There would be carbonic anhy- 


dride and the residue of unconsumed atmospheric air. By the 
action of the fly-wheel the piston would be brought back again, 
and as it came back it would expel a certain portion of the products 
of combustion. When, by the continued revolution of the fily-wheel, 
the piston wasagain moved away from the closed endof thecylinder, 
the residue was carried back as room was left for it, and communica- 
tion was opened to a supply, as provided by the patentee, of, first, 
atmospheric air, and then, behind, that combustible mixture ; but 
the patentee provided for their being introduced in such pro- 
portions, and there was so much time given during the opera- 
tion of the stroke of the piston, that instead of the three 
layers remaining divided and separate—as in Fig. 3—where A is air, 
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B combustible mixture, and C residual products of combustion— 
they b mixed together. The air and the residue of the charge 
commingled, the combustible mixture which was introduced last did 
the same, and the particles of the combustible mixture were 
dispersed through the entire charge ; but they lay relatively more 
isolated, more dispersed, and more disseminated at the end next 
to the piston, less isolated, less dispersed, and less disseminated at 
the end next the point of ignition. By the action of the fly-wheel 
the piston now returned and compressed the charge, and in that 
compressed state it was fired, and in that compressed state the 
same relative conditions of mixture remained unaltered, and as the 
combustible mixture had its particles nearest together close to the 
point of ignition, there was gradual combustion and development 


* The learned counsel illustrated this for the Co by first putting 
into the cylinder of a model, white, and afterwards on Ly ™ 
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of heat and of force. Such, Mr. Aston explained, was the general 
principle of the action of the plaintifi’s engine, but before going 
further he thought it would be well to say that the method of 
dealing with and introducing a éharge, and of allowing that charge 
to be compressed, was one that had been proposed to be 
used in some specification prior to 1876; but, as far as was 
known, no gas engine was ever made and used which worked upon 
that principle. Mr. Aston then read the specification of the 
plaintiff, commenting on it ashe went. The first portion of the 
specification, apart from the drawings, we print, because on it 
turned a large part of the case. The drawings round which most 
interest concentrated, we give in full size from the specification 
further on. 

“In gas motor engines as at present constructed an explosive 
mixture of combustible gas and air is introduced into the engine 
cylinder where it is ignited, resulting in a sudden expansion of the 
gases and development of heat, a great portion of which is lost by 
absorption unless special provisions are made for allowing the gases 
to expand very rapidly. According to the present invention com- 
bustible mixture of gas or vapour and air is introduced into the 
cylinder together with air or other gas that may or may not 
support combustion in such a manner that the particles of the 
combustible mixture are more or less dispersed in an isolated con- 
dition in the air or other gas, so that on ignition, instead of an 
explosion ensuing, the flame will be communicated gradually from 
one combustible particle to another, thereby effecting a gradual 
development of heat and a corresponding pms be expansion of the 
gases, which will enable the motive power so produced to be 
utilised in the most effective manner. The mode of using the 
gases and the arrangement of the engine may be variously modified 
in carrying out this invention. Thus, according to one arrangement 
the gases are introduced into the — cylinder at atmospheric 
pressure. The cylinder is for this purpose provided with 
a slide having suitable ports for the admission of air and of an 
intimate mixture of combustible gas or vapour and air, and th 
movement of the slide is so regulated by means of a cam or excen- 
tric on the engine shaft that during the first part of the stroke of 
the piston air alone enters the cylinder, while during a succee 
portion of the stroke the mixture of gas or petroleum vapour an 
air is introduced behind the air. This mixture in entering thc 
cylinder will become more or less dispersed in the air previously 
introduced, the particles of the mixture —e situated nearest 
together at the point where they enter the cylinder, and becoming 
gradually more dispersed as they mix with the air in front. A 
communication being now established by the slide between a 
small external gas flame and the contents of the cylinder at the 
point where the combustible mixture is most dense, this ignites, 
and the combustion of the whole charge takes place gradually, the 
mixture burning with gradually decreasing rapidity as the flame 
extends to those particles that are more dispersed among the air. 
The gradual expansion of the gases thus produced causes the piston 
to complete its stroke, and on the return stroke, which may be 
effected either by the momentum of the fly-wheel or by the intro- 
duction of a similar charge at the other end of the cylinder, the 
products of combustion are expelled through a valve, after which 
the above-described operation is repeated for the next stroke. 
According to another arrangement, the combustible gas and air or 
other gas are employed in a compressed state in the engine. For 
this purpose the engine may operate either as above described, the 

and air being simply compressed to the requisite degree before 
ing introduced into the cylinder, or, by preference, the 
compression is effected in the cylinder itself in the following 
manner :—The cylinder is constructed of greater length than 
the stroke of the piston, so that there is a space beyond 
the latter when it is at end stroke. Assuming this space 
to be filled with a portion of the gaseous products of combustion 
resulting from the last stroke at atmospheric pressure, the piston 
in performing one of its stroke draws in atmospheric 
air, after which it will draw in the combustible mixture during the 
remainder of its stroke. The cylinder will then be filled with 
three strata of different gases, more or less intermingled at their 
junction, namely, a stratum of products of combustion next the 
iston, then a stratum of air, and lastly the combustible mixture. 
The piston then performs its return stroke, whereby the gaseous 
charge is compressed into the before-mentioned space at the end of 
the cylinder. The gases will in this condition still retain their 
stratified position, the particles of combustible mixture being 
diffused to a certain extent through the other strata. The charge 
is now ignited and burns gradually and with the same effect as 
described with reference to the first arrangement. On the return 
stroke the products of combustion are expelled with the exception 
of the quantity contained in the space at the end of the cylinder. 
The regulation of the power of the engines operating according to 
the above-described invention is effected simply by admitting more 
or less of the combustible gas for each charge, this being done by 
regulating the time of ss and closing of an admission valve on 
the gas supply pipe. e motion of this valve is regulated by a 
rotating cam capable of being adjusted longitudinally on its shaft 
by any suitable known arrangement of governor.” ; 

Mr. Aston went on to state that engines had been made in the 
way described in the first part of the specification and worked 
weil, but not so well as those described in the second part, 
beginning with the words, “‘ according to ther arrang t.” 
The patentee, according to one method, introduced air, and then 
behind it the combustible mixture without compressing at all, and 
he fired them in that state. But he said, “‘If you like you may 
use them in a compressed form.” Mr. Aston then proceeded to ex- 
plain at much length how, by the use of a cylinder longer than the 
piston stroke, compression would be effected in the same cylinder 
in which combustion took place, as in Fig. 4, where A is the 


FIG. 


ABEL (OTTO), 1876. 


cylinder, B the piston, D the slide, E an exhaust port closed by a 
valve, not shown. When the piston is at the inner end of its 
stroke its face is at a; the slide D is in such a position that as the 
piston begins to move out, air entering by the aperture D! and 
port C until the piston reaches the point 6, when the slide reached 
such a point that gas is drawn in mixed with air until the piston 
reached the end of its outstroke ; when the instroke was complete, 
and the compression effected, the slide moves so as to admit the 
gas flame H, igniting the charge. Mr. Aston laid much stress on 
the plaintiff's statement that the contents of the cylinder would be 
stratified. The work of compression was a very important function 
of the engine, for the proportions that constituted an explosive 
mixture were, say, 1 of gas to 8 of air at atmospheric pressure; 
but if we had a mixture in a compressed form, we might have 
a@ mixture in as high a proportion as 15 or 16 of air to 1 of gas. 
Mr. Aston then, by means of a model, explained in detail 
to the Court the whole action of the Otto gas engine; and 
asjthis is no doubt fully understood by our readers who have 
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followed us so far, it is unnecessary to say more on this point 
Resuming, he called the attention of the Court to the Sante. 
ment in the specification, which runs—‘“‘ It will be evident that if 
the space a', or a separate chamber, such as an air vessel,” &c., 
what the patent then said was, “you need not always draw in 
when you make your first out-stroke, a charge consisting partly of 
air and partly of combustible mixture, provided that you have 
your chamber—which may be called the residuum chamber—suff- 
ciently large to contain a charge of incombustible fluid, such as is 
left after the last charge has been fired, to act as a cushion 
in the way described.” Mr. Aston then defined the inven- 
tion in the following words, as ‘“‘consisting in introducing 
or admitting into the working cylinder a charge of a combustible 
mixture and an incombustible fluid in such a manner that the 
combustible mixture was dispersed ina gradually disseminated con- 
dition among the incombustible fluid, more dispersed at parts 
distant from, and less dispersed at parts near to, the place of igni- 
tion ; thereby effectingwhen the charge was fired gradualcombustion, 
gradual development of heat, and gradual expansion of the gases, 
and so utilising most effectively the motive power, and avoiding 
shocks and waste of heat.” The claiming clauses, he submitted, 
entirely coincided with the definition which he had given as con- 
stituting a fair summary of the invention. The first claim was 
virtually “‘ having in your cylinder a charge properly admitted, 
and firing it so as to produce these new results,” namely, the 
avoiding of shocks and loss of heat. The second claim was *‘ com- 
pressing by one in-stroke of the piston a charge of combustible and 
imcombustible fluid drawn into the cylinder during its previous 
out-stroke, so that the compressed charge when ignited pe the 
piston during the next out-stroke, and the products of combustion 
were expelled by the next in-stroke.” These covered the whole 
cycle of operations. The third claim was for “‘regulating the 
admission of the combustible gas or vapour to the cylinder by 
means of a separate slide controlled by a governor ;” and the 
fourth claim was for “‘the construction of a gas engine 
substantially as herein described in reference to drawings 


. 2 to 13.” Mr. Crossley had found that Messrs. Lin- | 
ford and Co. were making gas engines practically the same | 


as those patented by Mr. Otto, differing in form, as might be 
imagined, but constructed on practically the same principles ; that 
upon this the action was brought. Mr. Aston then proceeded to 
state various particulars of breaches, and to give the names of 
persons who had purchased engines from the defendant, and dealt 
with the defence. ‘The defence is a denial that Abel was the 
true or first importer or inventor—denial that the invention was 
entirely new, that the invention is entirely useful, and denial that 
the letters patent are .valid.” This was practically a denial 
that Mr. Charles Denton Abel was the true and first inventor ; 
that the invention was new, and that it was useful, and that 
the specification was sufficient. Furthermore, the defendants 
relied in same measure on certain prior specifications—Johnson, 
1860 and 1861; Barbacci, 1868; Abel, 1866; Barrett, 1838; 
Boulton, 1866, 1867, and 1868. Mr. Aston then went on to say 
that none of these affected his client’s position. It was possible 
that some persons had proposed to introduce small quantities of 
atmospheric air into the cylinder of gas engines to nullify the 
evil effects of carbonic acid produced in the cylinder, but he should 
like to see the engine in which this wasdone. He did not believe it 
could bedone. There was, of course, variety of form and appliances, 
but these the Court would remember constituted no part of the 
inventionclaimed. The patentee said, “‘you may vary the appliances 
and the form, but I will tell you the way you may do it best,” and 
he gave three modifications. The defendant varied the number 
of his out-strokes and in-strokes, and the engine he made was 
different in shape, but in the long run he produced the same 
results as the plaintiff in the same manner. e defendant had 
two pistons working in one cylinder. These pistons, instead of 
sealing from and approaching the residuum chamber which is at 
the end of the cylinder, approached one contained between them 
and in the middle of the cylinder, and that was the only difference ; 
all the rest as to change of form followed naturally as a conse- 
quence. He then described the action of the defendant’s engine at 
length, claiming that this action was in all essential respects 
identical with that of the plaintiff’s engines. 


LINFORD, 1879. 


In order to make this portion of the trial intelligible to our 
readers we give in Fig. 5 a diagram of one of the forms of engines 
patented in 1879 by Mr. Linford. Thisis a part sectional elevation. 
In this construction there are two pistons, F and N. Ejisa 
portion which is made movable so as to slide to and fro under the 
action of a lever not shown, operated by a cam. F has ports 
through it to form asingle chamber between the two pistons F and 
N, when the pistons approach each other to compress the charge, 
also while the charge is ignited and when the residues are being 
expelled by the exhaust, the partition only being closed while the 
charges of air into one portion of the cylinder, and air and gas into 
the other portion of the cylinder, are being drawn into it. The 
two pistons have the same amount of travel by the arrangement of 
the beams M H, and links, and cranks A A on the fly-wheel shaft K. 
According to Mr. Linford’s specification the object of the invention 
is a special construction of gas engines by which a charge can be 
admitted into, compressed and ignited, within the cylinder during 
one revolution of the crank. The object of the second part of the 
invention is the construction of gas engines to admit separate 
charges of air and air and gas, compress the same and ignite it, said 


engine having beams nee separate pistons specially arranged, 
and made to balance each other to produce perfect equilibrium. 

Mr. Aston traced the action of this engine through all its stages, 
claiming that that action was in all respects identical with that of 
Otto’s engine. 

The first witness he-called was Mr. F. J. Bramwell. The learned 
counsel examined him at great length as to the defects of the older 
forms of engine, and as to the similarity of the plaintiff's and 
defendants’ engines. The now comparatively well-known difficulty 
met with in reading the wretched drawings published by the 
Patent-office authorities arose as a matter of course. Magnifying 
glasses had to be used to make out letters of reference, and the 
time of all concerned was wasted, and finally reference had to be 
made to enlarged drawings specially prepared. Mr. Bramwell’s 
| evidence really threw little light on the subject, and added not at all 

to the opening statement of Mr. Aston. Generally he held that 
| the two inventions were practically identical. He illustrated his 
| observations by the aid of the models in Court, and commented 
| on and explained the meaning which it appeared to him should 
| be attached to the plaintiff's specification. A great deal 
|of his evidence was concerning the dissemination of the 
| combustible charge through the other fiuid contents of 
| the cylinder. An example given verbatim will fully illustrate 
the line of evidence. Thus, asked by Mr. Aston to explain what 
| a passage in the plaintiff’s specification meant, he said :—‘‘I have 
| already said that the cycle of operation involves four single or two 
double strokes of the engine—the first out-stroke propelled by the 
| ignition, the first in-stroke driving out the products of combustion ; 
| the second out-stroke drawing in the air and then the mixture, the 
| second in-stroke compressing. Then one gets to the third out-stroke, 
| which is again the ignition. That being so, it follows that if the 
| slide were worked off the crank shaft, it would repeat its functions 
at every revolution, but by working it off a shaft which goes at 
| half the velocity, it repeats its functions at only every second 
| revolution. That is the object of that gearing.—The Vice-Chan- 
| celler : Two to one ?—Yes, my lord.” Asked as to anticipation, he 
said that he had read the claiming clauses in the plaintiff's specifica- 
tion, and that he had also read the specifications referred to by the 
defendant in his particulars of objections, and that in none of these 
did he find described what is claimed in Otto’s specification. As to 
the defendant’s engine, he said that the two pistons working in one 
| cylinderacted likea similararrangement of steam engine known 
| years ago ; and that the effect produced was precisely as thoug 
there were two cylinders put end to end, each having its own 
piston, only that if there were only two pistons put end to end 
there could be a partition between the spaces occupied by the pistons, 
but here there was no partition at all ; and he went on in reply to 
Mr. Aston to trace the course of a cycle, holding that it was 
identical with that of the plaintiff's engine. It may here serve to 
elucidate matters if we give a diagram taken from Linford’s second 
specification, 1880, of the cycle in his engine, the “* scavenging” 
eu being regarded as an important feature by Mr. Linford. 
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It will be seen that there are here three double operati sin a 
cycle. Mr. Bramwell was asked by Mr. Aston, ‘* Now in order to 
produce that cycle of the double operations, is there any difference 
as regards the arrangement of the defendant’s apparatus?” To 
which Mr. Bramwell replied, *‘ Yes, the defendant has to work 
his slide by gearing, which is geared 3 to 1 to the revolution of the 
engine, while the plaintiff works his slide by gearing as 1 have 
explained to his Lordship, that is geared 2 tol.” ‘‘ In order to 
produce the triple instead of the double operation?” ‘Yes.” ‘‘In 
your opinion does that make any substantial difference with regard 
to the improvements described and claimed by the plaintiff?” ‘‘ It 
does not.” ‘‘I think that it makes a worse engine, in the sense that 
you do not get as much work out of the same sized cylinder, b 


Mr. John Imray was next called. Being asked to explain 
the state of knowledge on gas engines at the time of the 
plaintiff's patent, 1876, he said that many attempts to use 
the combustion of gas had been made prior to 1861 and 1865, 
but it was not until that time that practically useful engines 
had been made, and even then the engines worked by the explo- 
sion of gaseous mixtures had serious defects, and the expendi- 
ture of gas was very great. In 1866 Langen and Otto contrived an 
engine in which, instead of using the explosion of the gas, they 
used the partial vacuum produced by the contraction of the pro- 
ducts of combustion, and thus, by using atmospheric pressure, 
relieved the engine of the shock otherwise due to explosion. He 
then explained the Langen and Otto vertical engine, in which a 
heavy piston was blown up by the force of the gas explosion, the 
piston-rod in its upward ascent not affecting the other parts of the 
engine, but by means of a clutch causing the engine shaft to rotate 
by the downward descent of the piston under the action of its own 
weight and atmospheric pressure. He then explained that by reason 
of the shocks due to the explosion of the explosive mixture, and 
that effective pressures of only about 7 lb. could be obtained on the 
piston, high powers could not be obtained with this form of 
engine. He then said that the next step of any practical value 
was the 1876 patent, the subject of this action, and he concurred 
in Mr. Bramwell’s description of Otto’s engine and of the mode»? 
its operation. Asked to explain the main defects that had to be 
got rid of in 1876 in order to get a perfect gas motor engine, he 
said that in all engines worked by pressure produced by combus- 
tion there was an enormous loss of heat. Gas and air mixed in 
the proper proportions and ignited produced a very intense heat, 
and if not allowed to expand that heat was all lost, or a large portion 
of it, in heating the containing vessel—the cylinder, for instance. 
If the products of combustion were allowed to expand and 
perform work, the heat was utilised in the shape of mechanical 
work. In the Otto and Langen engine the piston was 
free, and expansion could take place rapidly; but when 
the piston was connected to the crank it was controlled by the 
revolution of the fly-wheel, expansion took place without sufficient 
rapidity and heat was lost through the walls of the cylinder. Mr. 
Imray was next asked if instead of merely an iron cylinder next to 
the exploded gas there was a mass of gas, whether the heat would 
go into the gas; and said that the heat would readily go into the 
gas and increase its pressure and be thus utilised, and that this was 
the principle on which the old defect of loss of heat was overcome. 
The suddenness of shock of the old engines was, he said, avoided, the 
combustion instead of being sudden like an explosion, being gradual 
from the ignition end through the mass, or from the cylinder 
bottom towards the piston. Ignition across the cylinder would 
not have the same effect, he said, because the combustion should 
follew up the piston. Mr. Imray next explained the points in Otto's 
specification 1876, which he considered to be the essence of the 
invention, and which were not found in any of the previous 
specifications. They were, he said, effecting the combustion 
of the combustible mixture in the presence of a considerable 
body of elastic fluid, amongst which the combustible particles were dis- 
persed in a regulated graduation—that is to say, the combustible mix- 
ture strongest next the point of ignition and gradually weaker towards 
the piston, this graduatioa being produced either by providing so 
much space behind the piston in the cylinder that the elastic fluid 
existed as the residue of a previous combustion, the fresh combus- 
tible mixture being introduced at the end of that ; or to introduce 
a quantity of air before the combustible mixture was introduced. He 
considered the plaintiff's specification gave sufficient information to 
enable a workman to make an engine that would work. He, how- 
ever, admitted the clerical error in Fig. 1 (see Fig. 8) of the draw- 
ings, a serpentine passage in the slide D being made with its mouth 
rather too narrow, and marked Dinsteadof D1. If aslide were made 
in accordance with the drawing as it stood, a workman would 
readily find the error that the mouth was too narrow, and would 
rectify it by taking a chisel and cutting itopen. After stating that 
he had seen engines made according to the plaintiff's specification, 
and according to the modification in which the gas and air are 
te under greater than ordinary pressure, the witness gave 
evidence as to his inspecting one of defendant’s engines, in com- 

ny with Mr. Bramwell, at a shop in Queen Victoria-street, 

ndon, on the 15th February, 1881 ; he saw the engine at work, 
saw as much as could be seen from the outside, saw duplicates of 
the slide valves, and took rubbings of the slides. He considered 
the principle upon which the defendant’s engine and the 
plaintiff's engine acted to be the same; that the same result 
was obtained by substantially the same means; that this result 
and these means were the utilisation of ‘‘a large portion of the 
heat of combustion to give pressure and expansion to an elastic 
fluid in the cylinder in the seme way as the plaintiff did ; he 
thereby got greater efficiency, and the means that he adopted was 
to admit the combustible fluid after the incombustible fluid in a 
similar manner to the plaintiff, to compress it in a similar manner 
and to ignite it ina similar manner.” He explained that by incom- 
bustible fluid here he meant incombustible in the sense that it did 
not burn in the cylinder. 

Cross-examined by Mr. Cunningham, he said that the defendant 
obtained the same result as the plaintiff by admitting the admix- 
ture of gas after the air and the residual products of combustion. 
Mr. Cunningham: ‘‘ Then I suppose that same result would be 
obtained if the air was drawn in before the combustible mixture for 
the purpose of neutralising the carbonic acid gas, the previous 
residuum.” Mr. Cunningham was using the words of Johnson’s 


it only operates once in six times instead of once in four.” This 
terminated Mr. Bramwell’s evidence in chief. He was then 
cross-examined by Mr. Kay. 

The cross-examination was first directed to ascertain how much 
Mr. Bramwell knew about gas engines, and on this point the 
witness was not very definite. He had seen gas engines, but he 
did not recollect clearly when or where. He had, he believed, 
seen Lenoir’s and Hugon’s engines. He took a diagram from one ; 
but virtually he admitted that he had paid little or no attention 
to the subject until he was consulted in this case. Asked if a 
mixture of gas and air separate from a charge of air had ever been 
admitted to a cylinder until Mr. Otto had done it, he replied that 
he could not say that he did not know that it ever was done. ‘‘If 
you put the question ‘proposed,’” I have very great doubts if it 
ever was done.” But my question is, can yousay it never was done 
till the date of this patent? ‘‘I cannot.” On this point he was 
cross-examined very closely without much result. Next ensued a 
long discussion on whether there was or was not a draughtsman’s 
error in a drawing put in, Mr. Bramwell maintaining that there 
was an error, which would be so obvious to a workman that it 
would not prevent him from making an engine which would work. 
At last the Vice-Chancellor had to call for a larger drawing, the 
patent specification drawing being practically useless. The exami- 
nation was then -directed to show that the plaintiff’s specifica- 
tion was imperfect in that it did not state precisely what the 
proper proportion of gas to air was, and that the error in the 
drawing was such as to show a slide which would not admit the 
proper mixture. A great deal of discussion followed as to the 
flow of gas through ordina: s burners. Much confusion was 
caused by the imperfection of the drawings. That most discussed 
we reproduce in fac-simile in Fig. 8; in one case Mr. Kay 
had a drawing in his hand in which a certain orifice for the dis- 
charge of gas was shown, while Mr. Bramwell stoutly denied there 
was any such orifice. A larger drawing had to be produced to 
clear up the point. Then the Vice-Chancellor found in his draw- 
ing two G’s, while Mr. Kay could only find one. This portion of 
the examination, as we have said, turned altogether on the suffi- 
ciency of the plaintiff's specification, and, of course, on the way in 
which the drawings were to be read, and it would be impossible to 
give even an intelligible synopsis of it in the absence of the whole of 
the actual drawings, on the accu of which so much depended. 
Mr. Bramwell to the end maintained that an intelligent man could 
work from them, and that they were therefore sufficient. 


FE of Lenoir’s engine of 1860, which describes drawi 
in a portion of air for the purpose of neutralising the carbonic aci 
gas, which was the residuum of the previous charge, which might 
otherwise prevent the ignition of the inflammable gases, and he 
went on to ask whether Mr. Imray had not said that it made no 
difference for what purpose the air was admitted at first into the 
cylinder, that on the combustion of the explosive, or a combustible 
mixture, the air would be heated and expand, and tend to utilise 
that heat which Mr. Imray had said was formerly lost in the walls 
of the cylinder. Mr. Imray said that was so if the air was ad- 
mitted and combustion effected in the manner of the plaintiff, but 
that if it was attempted to admit it in the way described in Lenoir’s 
specification it could not be done, the charge would not ignite un- 
less the contents of the cylinder were arranged as the plaintiff 
described. Mr. Imray considered that the arrangement of gases in 
Lenoir’s cylinder, according to the description of the engine and 
its slides, would be next the piston a film of air, then a body of 
combustible mixture, then next the bottom of the cylinder a 
uantity of air again. This he said was not the condition of 
things in the plaintiff’s cylinder; that leaving out the question of 
— the arrangement was not the same, because there was not 
the same sort of dispersion looking to the way the gas and air entered 
the cylinder. In Lenoir’s arrangement he said the only thing that 
governed the supply of gas and of air was the movement of a slide 
valve, while in the plaintiff's a slide valve governed the admission 
of air while a separate valve governed the admission of gas. 
Mr. Cunningham remarked that Mr. Imray had not accounted 
for the absence of stratification. Mr. Imray explained that 
considerable thickness or volume of air was necessary for the 
dispersion ; that the thin film next the piston did not afford room 
for dispersion; and that the axial or centre opening in the plaintiff's 
cylinder admitted a jet of gas into the elastic fluid already in the 
cylinder, and that dispersion was thus much better effected than 
by the side entrance of the gas, as in Lenoir’s engine. He con- 
sidered that the time coougled in a stroke in the plaintiff's cylinder 
would be by no means sufficient for complete diffusion. The 
rapidity with which diffusion would take place and the extent to 
which stratification would take place, and the length of time it 
would continue to exist formed the subject of many more 
questions than answers; Mr. Imray not admitting that a high 
speed of piston would tend to more complete mixing of the gases 
because there would be less time for diffusion. He considered that 
ignition would not take place in Lenoirs’ cylinder as described 
because the gas was not sufficiently diffused in the air, 
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In answer to the question, ‘In your opinion does not the proposal 
of Lenoir to stratify anticipate the specification ?”—plaintiff’s 1876— 
Mr. Imray said Lenoir proposed the crude idea of what he would 
like to do, but he did not show efficient means of doing it. That 
he was evidently wrong in his whole idea, and he never made an 
engine that worked according to that, and never could; and that 
he found the difficulty, and in the following year took out another 
patent, in which he corrected that and introduced gas and air at 
the same time through separate channels and obtained explosion. 
Mr. Imray considered that any engine in which explosion was the 
result of the way in which the gas and air were admitted to the 
cylinder would not be an infringement of the plaintiff’s patent, the 
object of which was to prevent explosion and to use the combustion 
in a more gradual way. Indicator diagrams were handed in in 
evidence, and Mr. Imray admitted that from these one could 
judge whether gradual expansion or explosive expansion took 
lace. The specification of M. P. W. Boulton was then handed in 
or ‘‘ Improvements in Generating Heat and Applying it for the Pro- 
duction of Motive-power in Steam, also in Apparatus employed 
Therein.” In this it was stated that the inflammable mixtures 
might be introduced into the cylinder in which they were used, 
at atmospheric pressure, or at a pressure exceeding that; and 
again it said the fluid might be introduced into the charging 
cylinder at a high pressure. A piston working in a larger cylinder 
might drive it in compressing it. The bearing of this specification 
upon the plaintiff’s was the subject of many questions and answers. 
One paragraph of Boulton‘s specification is—‘* The charge of inflam- 
mable mixture may act in the cylinder into which it is introduced ; 
it may be introduced through various passages; it may be in 
immediate contact with the air or fluid in front of which it is 
desired to drive into the receiver, or it may be separated from this 
by a piston which is propelled by the expansive force of the ignited 
mixture, and drives the air or fluid into the receiver.” Mr. Cunning- 
han said; “* The proposition is, instead of driving a piston, to drive 
air—in fact, an air piston. In other words, Boulton takes the 
power from the explosive mixture, and receives it upon a quantity 
of air confined, from which he takes and drives the piston.” In 
answer to this, Mr. Imray said that Boulton drove the air into a 
vessel, and said that, having got compressed air, it might be used 
for any desired purpose ; and this, witness considered, was totall 
different from plaintiff's invention, because the plaintiff used his 
combustion to propel the piston of his engine ; Boulton used the 
combustion to propel a quantity of air into the receiver. 

Mr. Cunningham : It is the same purpose? 

Witness: You may use it for any purpose you like; you may 
use it afterwards to propel the piston just as you use steam in any 
other cylinder. 

Mr. os : That is what the plaintiff does ? 

Witness : No. 

Mr. Cunningham : The expanded air is surely compressed ? 

Witness : Not in that sense; at all events it is not blown into 
the receiver. 

Questions were put to ascertain whether the witness would 
distinguish between the force taken from the compressed air 
according to Boulton’s specification and the force taken from the 
compressed air according to the plaintiff's specification, Mr. Imray 
answering that they were extremely different, as Boulton proposed to 
use the explosion to propel a loose piston, which piston comp’ 
air in a receiver, that air to be used if desired to work another 
piston in another cylinder, while the plaintiff used the busti 


together in a cylinder a combustible mixture of gas and air to — 
rate it from a charge of incombustible fluid. fie explained that 
there were two modifications of his gas motor engine, the one to 
work without compression, the other to work with compres- 
sion. There was only one mode of getting the compres- 
sion, but since the patent he had made an engine which 
drew in compressed air ; but this machine, he said, did not work as 
well as the others. He had made an engine according to the first 
description in his patent, but had never sold one. Mr. Kay was 
cross-examining Mr. Otto, when the intepreter said he must 
resign, because he could not translate the technical expressions. 
It was proposed that Mr. Abel should interpret, but to this Mr. 
Kay objected. After some persuasion the interpreter resumed. The 
witness was asked whether, in the patent taken out through 
Crossley, the stratified condition of the combustible charge was not 
dispensed with, and a uniformly diluted charge used instead of first 
introducing air and then a mixture of gas and air. The answers, 
however, were not satisfactory, and the Vice-Chancellor said that 
more “ would be obtained from the specification. 

M. F. W. Crossley was next called and examined by Mr. Aston. 
The first part of his examination related to the 1876 patent, the 
plaintiff's business relations with Otto, and the subsequent patents 
taken out by Crossley and Otto and by Mr. Crossley alone. Mr. Cross- 
ley stated that over 2000 engines had been made, and that the pith 
and marrow of the invention wasas described by the witness{called on 
plaintiff's behalf, namely, the admission of a charge of combustible 
mixture in the presence of incombustible fiuid, both being admitted 
into the cylinder, then compressed and then fired, and upon this 
principle the 2000 engines had been made. Mr. Crossley had from 
time to time made improvements, but not of a material character. 
One improvement rendered ignition more easy and certain, and con- 
sisted in drilling a hole in the slide through which gas passes to the 
lighting frame, so that the gas passed to the lighting frame a 
moment earlier than the flame came in contact with the charge 
within the cylinder. This caused the flame to burn a little more 
strongly, and made ignition more certain. 

In cross-examination, Mr. Kay asked if the 2000 engines 
or any of them had been made according to witness’ own 

tents, and Mr. Crossley answered that none of them 

ad been made without one of the improvements described in his 
own patent specifications. Questions then followed asking which 
were Mr. Otto’s and which Mr. Crossley’s parts of the joint patents, 
and what the licence under which plaintiff used Otto’s invention. 
Witness said the licence was an agreement which came into opera- 
tion at the date of the 1876 patent. A previous agreement had 
been made in 1868. Mr. Kay then read from the 1876 patent, No. 
2081, that part which described the mode of admission and cha- 
racter of the charge and nature of the combustion, and asked if that 
was a correct description of the essence of the invention; the witness 
said it was. Mr. Kay then referred tothe 1877 patent, and read : ‘It 
has been found that this stratified condition of the combustible 
charge is prejudicially affected if the peculiar tapering form of the 
cylinder described in the said specification be departed from, as 
also if the speed of the engine be varied,” and asked: Is that a 
true statement? Answer: Yes. Mr. Kay then further read: 
“*Now according to our present invention, we dispense with the 
said stratified condition of the combustible charge, and introduce 
into the cylinder a uniformly diluted charge, that is, combustible 
gas mixed uniformly with a greater ag sp of air than is 


of the fluid to propel the working piston of the engine. The 
witness was then re-examined with reference to Bolton's specifica- 
tion by Mr. Aston, and particularly with respect to a specification 
of Boulton ir. 1868, which Mr. Imray described as relating to an 
engine entirely different from the plaintiff's, but more like the 
Langen and Otto engine, and having a piston propelled by the 
explosion, but instead of utilising the vacuum so produced as in 
Langen and Otto's engine, Boulton proposed to utilise the compres- 
sion of the air in front of the piston. 

Mr. Charles Denton Abel was next sworn and examined by 
Mr. Lawson as to the importation of the invention and securing 
the patent for Mr. Otto. 

Mr. Bramwell was then recalled and further cross-examined by 
Mr. Kay. His examination turned on the correctness of the 
drawing as respects the ication of the gas flame and 
certain inaccuracies in the letters referring to the parts relating 
thereto. Mr. Bramwell re-explained the large drawings of these 

s. In the plaintiff's qealieaiion the slide was said to be regu- 
ated by means of a cam or excentric on the engine shaft. Mr. Kay 
asked whether it would be possible so to fix an excentricas to make 
the slide whilst the piston is rising first go downwards and then 
go back. Mr. Bramwell said the excentric would have to be fixed 
in such a way as to make the slide perform this motion, pe 
while the piston was going downwards and to come back while the 
piston was rising. Mr. Bramwell said that this was a common 
mode of fixing excentrics in steam engines, and that the workmen 
could do it without experiment. Further examination referred to 
the modes of actuating the slide valve. 8S ding questi 
related to the explosion of aninflammable mixture under a piston 
connected to a crank shaft, and the loss of effect due to the 
loss of heat through the walls of the cylinder, this evidence 
repeating that of Mr. Imray. The cross-examination pro- 
ceeded upon Johnson’s specification of Lenoir’s, 1860, invention. 

Mr. Kay said, with respect to this Lenoir’s specification : There 
is a description of an engine in which air is first introduced, then 
air and gas not entirely mixed, which things pe aero exist 
in distinct strata, and, it is said, the effect of heating the com- 
bustible mixture is to heat the air? 

Mr. Bramwell: Yes. 

Mr. Kay : Does not that do ecqened that which _ say—does 
it not describe precisely that which you say is the pith and marrow 
of the invention? 

Mr. Bramwell : Yes, those words are applicable to the pith and 
marrow of the plaintiff's invention, taking the words by them- 
selves, irrespective of what is to be found elsewhere in the 
specification. 

Proceeding with the above question as to heating the air, Mr. 
Kay said: And the pressure produced, that is the pressure pro- 
duced by the explosion and expansion, operates on the piston so as 
to force it to the opposite end of the cylinder. Now is not that 
precisely the operation which you say is the pith and marrow of 
the invention in this case of the plaintiff's patent? 

Mr. Bramwell : Those words are quite applicable to that which 
is the pith and marrow of the plaintiff’s invention, but they are no 
disclosures of it. 

The cross-examination continued on modifications shown in the 
drawings and shown in the specification, relating to the methods of 
introducing—First, air, and then air and gas, without pressure ; 
Secondly, doing the same with pressure outside the cylinder ; and, 
Thirdly, doing it by pressure inside the cylinder ; the witness 
coupling with these alternatives the use of the residuum in con- 
junction with the air. No claim was made for the second 
modification, but witness considered it was covered by the first. 
Mr. Bramwell did not consider that compressing in the cylinder 
was old in fact at the date of plaintiff's specification, though it 
might be in description. : 

Mr. Bramwell was next re-examined by Mr. Aston, who asked 
whether witness knew of any prior specifications wherein there was 
compression inside the cylinder of the gas engine. Witness said 
that of Barnett in 1838 proposed to obtain compression inside the 
cylinder of an engine, but he had so constructed his engine that by 
no possibility could the charge ever have got into the cylinder at 
all for the purpose of being compressed. Witness could not 
therefore, he said, answer yes or no whether there was compression 
inside the cylinder. He then referred to Boulton’s specification, 
1868, saying that he did not think it was a gas engine in the 
i sense of the term at all. 

r. Nicolaus August Otto was next sworn and examined through 
Sigismund Hayman, sworn interpreter, by Mr. Hemming. He 
explained that the essence of his invention, 1876, was to bring 


y for its perfect combustion, so that the entire charge is of 
a slow burning nature,” and asked if that was an improvement upon 
thestratifiedcharge. Mr. Crossley said it wasanimprevement so faras 
the combustion of the charge was concerned for small engines, but 
not for large engines. Mr. Kay then read from the specification 
that which related to the ignition and burning of the charge, and 
asked if the rapid combustion then referred to was better than the 
gradual combustion produced by the stratified charge; and Mr. 
Crossley said that it was not, but that it was a more certain means 
of obtaining that degree of combustion which was the most 
desirable degree; that it was the same in principle, but it carried 
out the principle in a more perfected and practical way. Mr. Kay 
asked if after the 1877 patent was taken out the engines were made 
according to the patent of 1876. The witness answered that he 
had made large engines in which the air was first introduced, and 
then the combustible charges. Mr. Kay asked if the mixture was 
compressed in all the engines witness had made, and he said in all 
but one, which was made recently to show the scientific witnesses. 

The witness was next asked in what respect defendants’ engine 
was an infringement of his, and he answered that the cycle of 
operations was practically the same, the arrangement of the charge 
was practically the same, the gradual dispersion of the gas—the 

bustible mixture gst the i bustible mixture was the 
same, and that the use of a space for the mode of compression was 
the same. 

There-examination by Mr. Aston proceeded on the points dwelt upon 
by Mr. Kay respecting the stratified and uniform charges, witness 
saying that combustion would be slower with the uniform charge 
than with the stratified, and the words ‘“‘rapid combustion,” referred 
to by Mr. Kay, applied to the arrangements adopted to obtain a 
sufficiently rapid combustion of the charge when the slow burning 
charge was used, and that the charge described in the 1877 patent 
specification was practically the same as that of the 1876 patent ; 
the 1877 specification described the charge as having a richer and 
stronger mixture next the point of _— and that dispersion 
remained practically like that of 1876, but was more perfect. Mr. 
Aston then notified to the Vice-Chancellor that that would be his 
case, but that he thought he need not occupy time by summing up 
then ; he would have a general reply. 

Mr. Kay thought that would be the better way, and proceeded to 
open the case for the defence. He said the case had opened with a 
great deal of irrelevant evidence, and that they had had eminent 
engineers put into the witness-box for the purpose of doing that 
which was not their province, namely, to construe specifications, and 
to read specifications at length, in order to enable them to give their 
opinion on them, which was after all a matter which has to be 
determined by the Court. The meaning of every specification was 
a thing which the Court had to decide foritself upon the construc- 
tion of the words unless there were some terms in art which 
required explanation in evidence by a skilled witness. They 
had there a patent which described three modes of making 
gas engines. The first mode wasa mode which had never been 
practically used at all, but it was a mode which was claimed. Mr. 

ay next referred to the answers to interrogatories describing a 
gasometer engine made but not sold, in which the particles of com- 
bustible mixture were more or less dispersed, and the combustion of 
the whole charge took place gradually as described in the specifi- 
cation, such an engine having been made in 1875 at Deutz, and 
that this was the plaintiff’s case. The first modification which was 
the subject of the first claim had never been sold, and it was 
perfectly useless. The first claim he said was for a particular mode 
of introducing first air, then combustible mixture into the cylinder, 
that there was to be no compression, and that was the only difference 
between it and the otherclaims. In the second claim there was to 
be compression outside the cylinder, for which no claim was made ; 
and in the third claim there was to be compression of the same kind 
of mixture in the cylinder itself. Those were the three things, 
but of those three only two were claimed. Referring to the first 
claim, he had put it to the witnesses for the plaintiff whether 
there was anything special in the mechanism shown in drawing 
No. 1, and he had said there was not. Mr. Kay then went fully 
into the evidence of Mr. Bramwell respecting this mechanism and 
the admission of the charge, the combustion and expansion of the 
charge, and the question of converting the heat lost in previous 
engines into work, instead of its being absorbed by the walls of the 
cylinder, saying that Mr. Bramwell and the other scientific wit- 
nesses had dropped the notion of there being any ual combus- 
tion, but that the merit of the invention was the use of heat 
that would otherwise be lost. He considered that everything 
turned upon this, and he put it to his lordship that this was the 
whole of the plaintiff’s claim, for the machinery which related to 


this claim, Mr. Bramwell had said, had no novelty in it at all. 
That claim, he continued, was for the use of that machinery for 
introducing first air and then combustible mixture ; and the merit 
and advantage was the utilisation of the heat which would be 
otherwise lost by expanding that air which was first introduced into 
thecylinder. Now, Mr. Kay said, ‘‘the question is whether it is pos- 
sible. Of course, if this first claim in the patent be bad the patent 
goes altogether.” He then referred to Mr. Bramwell’s evidence as 
to the pith and marrow of the invention, and to Mr. Bramwell’s 
examination with reference to Johnson’s—Lenoir’s—specifica- 
tion, especially as respects the admission of air, the com- 
bustion after the piston had performed about half its stroke 
and the subsequent expansion of the air, the description of which, 
Mr. Bramwell had admitted, was applicable to what he called the 
pith and marrow of the plaintiff's invention, but that it was not a 
disclosure thereof. Mr. Kay thought the latter the oddest state- 
ment he had ever read in his life. Unless the admission that the 
description of the operations in Lenoir’s engine was applicable to 
the pith and marrow of the plaintiff’s invention was a disclosure, 


he did not know what disclosure means. ‘‘ We certainly,” he said, . 


‘learn, and, of course, expect to learn, most wonderful things 
from scientific wit , but disclosure is an English word which 
we are all capable of understanding.” Mr. Kay continued upon 
this question, and upon the evidence as bearing upon Johnson’s— 
Lenoir’s—specification, with the purpose of showing the anticipa- 
tion by Lenoir, although it had been stated that Lenoir only intro- 
duced the air at first to neutralise the carbonic acid left from 
the preceding stroke, concluding on this day by saying that 
what had been described as the merit of the plaintiff’s inven- 
tion, ‘‘ that very process, that very effect, was the prime thi 
described in the patent of 1860.” Here the Court adjourned, an 
on cesuming his speech the learned counsel recapitulated a portion 
of what he had said the day before, pointing out that he had called the 
attention of the Court toa legitimate pointin Mr. Bramwell’s evidence, 
namely, a comparison of the patent with the patent of Johnson or 
Lenoir. Mr. Bramwell stated that the description in the patent of 
Johnson was an exact description of that which he called the very 
pith and marrow of the plaintiff’s invention, but it was not a dis- 
closure of it, and the explanation of this was that Johnson’s patent 
went on to state as pe we purpose what he, Mr. Kay, should say 
was a wgrey | purpose, because it was not stated in the first place, 
namely, that the air would take up the carbonic acid left in the 
cylinder, and prevent it from combining with the explosive mixture 
subsequently introduced into the cylinder. Mr. Bramwell said, 
“‘T admit that the process is also described in Johnson’s specifica- 
tion,” but because another purpose of introducing the air was after- 
wards mentioned, Mr. Bramwell’s notion was that that prevented 
the first from being a disclosure, because the second would lead 
you to another as well. This seemed to Mr. Kay to be 
idle. The learned counsel then asked the Court to look 
again at the first claim of the plaintiff. The claim was 
virtually for admitting to the cylinder a mixture of combustible 
gas or vapour with, in a separate form, a charge of air or incom- 
bustible gas. The effect of this process was a separate thing; but 
theprocess was describedintheclaim. Theplaintiff’s claim wasnotfor 
a machine, there was no description of a machine or reference to one ; 
itwas aclaim todo a certain thing, no matter howit was done. On this 
point Mr. Kay dwelt at considerable length, enforcing his argu- 
ments by quotations from Mr. Aston’s speech, and from the 
plaintiff's specification. The claim was a claim to have a patent right 
for introducing air into a cylinder, and combustible gas mixed with 
air separate from the first introduced air for the purpose described. 
If that claim were valid it would be infringed by any gas engine in 
the world in which that wasdone. The Court than. # have to con- 
sider whether it was possible to have a patent for a thing of that 
kind. If there were any meaning in words, it was a claim fora 
principle and not for a machine, and it was not possible, meg 
to patent law, to have a patent for a mere principle, disconn 
from a particular mode of applying it. On the face of it, all 
questions of novelty apart, this was a bad patent, because 
it was for a principle. The claim was too wide. The plain- 
tiffs said to the defendant, ‘‘Although your machine is 
widely different from ours and any other gas engine ever 
made, you are introducing first air and then gas, and there- 
fore, for that reason amongst others, you infringe our patent.” 
Mr. Bramwell admitted that the plaintiffs’ own drawings showed 
an ordinary cylinder and slides, with nothing special about them 
at all; yet they claimed by this patent, which, as explained by 
their own scientific witness, was only a patent for a process, that 
the defendant infringed—a contention which could not be main- 
tained. Mr. Kay next quoted at length from 4th D. Gex, Fisher 
and Jones, page 293, to the effect that the construction of a speci- 
fication belongs to the Court. This portion of the learned counsel’s 
speech was strictly on a point of law, and was intended to prove, 
by a decision of Lord Westbury, that a specification is of necessity 
a publication, because the very object of a specification is to make 
the invention described public. It is the condition upon which a 
man gets his patent that he shall make his invention public, so 
that an ordinary workman, seeing the specification, would be able 
to make the very thing, or to understand the process, and carry it 
out. Whenaman has done that, it is entirely impossible for him to 
say, ‘‘I have not published my invention.” ‘I apprehend,” said the 
Judge, “‘that the ant dent stat t must be such that a person 
of ordinary knowledge of the subject would at once perceive, under- 
stand, and be able practically to apply the discovery without the 
necessity to make further experiments, and in further 
information before the invention can be made useful.” Mr. 
Bramwell stated that Fig. 1 in the plaintiff’s specification was 
inaccurate, but that such was the state of knowledge that any 
ordinary workman could correct the error without difficulty. 
The error was a very peculiar one, such that gas and air 
could not be drawn in together through that slide. The 
answers given by Mr. Bramwell were precisely what he, Mr. 
Kay, wanted. Mr. Bramwell thought that he was beating him, 
but he, Mr. Kay, could not have thanked him more heartily than 
he did in his mind for those replies at the time. In the drawing 
was shown no cam or excentric to work the slides, nor a word of de- 
scription of them, but Mr. Bramwell said such things were not wanted 
in a specification ; that they were matters of ordinary knowledge. 
“*Once you explain that you want to get ia first air, and then gas 
and air, into the cylinder of a gas engine, any ordinary 
workman will do it for you.” Therefore, Mr. Kay held, 
Johnson had described in his patent that his object was to introduce 
air, and then gas and air, and that the effect would be that when 
explosion took place the air would be expanded by the heat. All 
this went to prove that the peace patented not an engine but a 
process, and this process had already been patented by Johnson 
in anticipation of Otto; and Johnson’s patent was better than 
Otto’s in that it showed how the principle was to be applied, 
while Otto’s did not, leaving the matter to the intelligence of the 
workman. But Mr. Bramwell said that Johnson’s specification 
was mechanically incorrect. He, Mr. Kay, cared nothing for that; 
so was Otto’s. On Mr. Bramwell’s own showing any ordinary 
workman could do by Johnson’s patent what he could do by the 
plaintiff’s—correct the errors and make a machine which would 
work. His, Mr. Kay’s, — were two; Firstly, the plaintiff 
claimed not a machine, but a process; and, secondly, that the 
process was not novel, having been first patented by Johnson. 

e learned counsel then reverted to Mr. Bramwell’s contention 
that the object of introducing air into the cylinder, as stated by 
Johnson, was to neutralise the carbonic acid gas which might 
otherwise prevent explosion, and that this was a different purpose 
from that of the inventor in introducing air, contending that this 
was only a secondary purpose of Johnson’s, and could not possibly 
affect his great purpose in any way. If Johnson had claimed only 
the introduction of air for the purpose of dealing with carbonic 
acid gas, another man could not get a patent for the introduction 
of air for another purpose. ‘‘ You have been stirring tea with a tea- 
spoon all your life to mix the sugar; another man says, ‘I will 

[For continuation see page 238.] 
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BRUSH AND BROOMHEAD BORING MACHINE 


NeaRLY all brush and broomheads have, until recently, been holder M ; all holders M are also connected by bar N. It will 
drilled by means of a small headstock carrying a short, rapidly | 
revolving spindle and a boring bit, varying in size according to the | 
size of the brushes or brooms to be bored. The headstock is | 


covered in and the operative leans over the headstock, his chest 
pressing against the cover at the back end of the spindle. He 
holds the broom or brush head in his two hands and pulls it 
towards him against the boring bit, and thus bores the holes at 
the rate of from 40 to 100 per minute. The work is rapidly 
done by experienced men, but in boring broomheads and large 
@ great saving of time is effected by means of the 
machine we illustrate herewith. The machine is made by Mr. 
H. J. C. Keymer, Great Yarmouth, who is also the patentee. 
The cost of boring brushheads by hand varies from 4d. to 1s. 
per thousand, but it is only a small part of this when the boring 
is done by the machine, and the very heavy work of boring 
large brushes, causing continued pressure upon the chest in a 
stooping position, is avoided. The machines have now been at 
work several months, and one or two are at work at the brush 
manufactory of Messrs. Ludbrook and Co., Government brush 
contractors, Harford-street, Mile End. 
In our illustrations Fig. 1 represents a side elevation of the 
machine ; Fig. 2 is the complete front elevation ; and Figs. 3 
and 4 represent longitudinal and end views of work or brush- 
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head holders M. In these illustrations A represents the frames 
of the machine ; B is a head with vertical reciprocating motion 
carrying eight drill spindles, which are driven by straps from the 
driving shaft and pulleys C. The head B receives its motion 
from and through the shaft D, pulley D, and excentrics E. E is 
@ pair of frames, the upper of which carries within its two hori- 
vontal main members a number of work holders M—see Figs. 3 
and 4. The transverse connecting bars of the lower frames E 
have formed in them, at mid length, balls which rest and work 
within sockets in the main levers F. These levers are pivotted 
on joint pins, so that they may take angular positions in the 
plane of the front elevation. G is a shaft capable of vertical 
parallel movement in bearings J, and to this axle the main levers 
F are also jointed. Upon sliding bearings J work guide levers H, 
which are jointed in the centre, and receive motion similar and 
simultaneously with F or G. In the top ends of the slotted 
levers H runners are affixed, which rest upon pieces I which are 
fixed to the frame. The levers H also carry runners K, upon 
which rest and work the frames E. The frames E being held 
parallel by universal jointed rods L, the work holders M are 
‘caused to tilt to or from the centre lines of the drill spindles. 
‘This motion is necessary in order to drill the holes in the brush 
head normally to the head at the centre and gradually 
divergent towards the edges of the head, so that the bristles 
spread out and make the brush or broom much wider 
than the head. On the centre of the shaft G are fixed two 
discs or plates P, between which works an adjustable 
radius rod attached to the tail end of the centre work or pattern 


thus be seen that when one of the work holders is tilted the 
frame E moves longitudinally, and the whole of the work 
holders are thus tilted and brought directly under each drill 
spindle, and the angle of all the holes will be the same. The 
holder M in the centre of the frame E holds the required pattern 
of work to be done, or a dummy brushhead covered with a 


| plate of iron, while the holders on each side of the centre hold 


blanks to be operated upon. For the purpose of bringing each 
hole of the template, and through it the proper position of the 
successive holes in the eight heads, a very simple but ingenious 
devise is employed. A pointer rod Q, pivotted in a ball 
in a cylindrical socket, is directed by the attendant to the hole 
next to be drilled. The hollow cone R then descends upon the 


upper part of the pointer rod, its motion being communicated by 
the cam S, causing the rod to assume a position parallel to and 
in a line with the drill spindles. All head holders M are thus 
tilted and the holes drilled by the further descent of the drill 
frame, which receives its motion from the excentrics, on the 
shaft D thrown in or out of gear by the clutch V and connec- 
tions T. 

Figs. 3 and 4 show the frames of the holders M ; 6b are jaw 
bars pivotted at their lower edges, and provided with points or 
pins f to grip the blanks ; cc are levers fixed tob b, and pivotted 
nuts are attached to the right and left-handed screws and 
hand wheel e. The periphery of the hand wheel e works in a 
groove in a, and thus causes both jaws to be operated upon by 
screws ¢. Fig. 4 is a plan of one of the holders M. 


THE NEW 43-TON 


BREECH-LOADING GUN. 
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IN the above engraving we give the principal dimensions of the 
new 43-ton breech-loading gun tried at Shoeburyness on the 16th 
ult. We gave a brief account of the firing of this gun in the Royal 
Arsenal in THE Encrnerr for January 14th. The Shoebury- 
ness trial related to accuracy at comparatively short ranges over 
water, the long ranges over the sands not being available just 
now, owing to a legal question which has been raised with regard 
to a certain portion of them. Accuracy can, however, be tested 
at targets firing over water. This is specially desirable on 
account of the form of rifling under trial. The form of groove 
is peculiar, being much eased away from the driving edge to 
obtain contact as far as possible in that part where it is not 
secured by the pressure due to driving. We mentioned the fact 
that with a projectile weighing 703 lb., and a charge of 300 Ib., 
a velocity of 1930ft. had been obtained. The charge of 285 lb., 
with a projectile 714 lb. weight supplied to Shoeburyness, of 
course entails a rather lower velocity. 

The breech-loading fittings are not shown in section ; they are 
of the same form as those of the smaller breech-loaders recently 
made in the gun factories—see THE EnGIneER of October 29th 
and June 25th, 1880—except that mechanical power is employed 
for moving the breech-piece. A winch is applied to a quick- 
pitched screw to draw back the breech-piece, a slow screw being 
provided for use if necessary to start the movement after firing. 
The locking lever is moved through the necessary angle by the 
application of the same winch handle to a train of three pinions 
working on a toothed arc fixed on the breech end of the gun, on 
the same principle as that shown in the end view of the Spanish 
breech-loading gun in Fig. 7—see Tue Enarnerr of July 30th 
last. This gear has worked excellently hitherto. 

The gun is now mounted on a carriage with a peculiar form of 
er suggested by the Engineer Department with a view to 

olding the slide down, taking the place of a pivot. There 
is an alternative method, we believe, designed to meet the same 
end. This matter, indeed, is as yet in a very imperfect state of 
development. As regards power, as we have before remarked, 
this gun is very successful The stored-up work with the shot and 
velocity above mentioned, is about 18170 foot-tons, the penetra- 
tion being equivalent toaplate of somewhere about 28in. thick. It 
was at one time hoped that a carriage with a new brake, designed 
by Mr. Vavasseur, might. have been tried with the 6in. new type 
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Armstrong gun, but it is not yet quite ready. We propose to 
give a description of it shortly. 

When the 43-ton B.L. gun was fired at Shoeburyness on 
March 16th, a velocity of 1850ft. was obtained, accompanied bya 
pressure of only 17°3 tons. The actual charge was 286 lb., the 
chamber being found to hold one more pound than was reckoned 
~ The yoke employed to replace the front pivot acted very 
we 


CIvIL AND MECHANICAL ENGINEERS’ SoctETY.—The ordi- 
nary fortnightly meeting was held on the 25th inst., at the 
Yorkshire College, Leeds, the chair being occupied by Mr. G. F. 
Charnock, vice-president. An interesting paper on ‘‘ Pumping 
Engines” was read by Mr. F. W. Armitage, in which the author 
pointed out the improvements that had been made from the time 
of the earliest pumping engines. There was a large attendance, 
and a long and animated discussion followed the reading of the 
paper. On the motion of Mr. C. M. Dorman, seconded by Mr. A. 
Beard, a cordial vote of thanks was given to the author of the paper. 


Tue Crty or Lonpon Directory ror 1881.—We have received 
a copy of the eleventh annual issue of the “City of London 
Directory.” This directory and guide is now widely known, but a 
few of the chief features may be mentioned. It contains a street 
list, clearly arranged ; every house, occupier, and the business 
carried on is given, and the floor occupied, the latter being 
indicated by 1 fl., 2 fl., &c., and an alphabetical list, gives the 
name, address, and business of everybody in the City. There 
is a banking, insurance, and public companies’ list, and in 
this section is given particulars of all the banks, life and fire 
insurance companies, monetary and finance companies. The 
trades list is unusually complete, and the classification concise. 
The conveyance directory is a ready reference guide to the 
despatch of parcels and goods to all parts of the suburbs, and to 
all towns of importance in the United Kingdom, but we still miss 
the list of all cities, towns, and villages in the kingdom, with their 
railway ions and dist from London. A considerable 
section is occupied by the livery companies of London, and a list 
of liverymen who have votes for the City. There is also a list of 
railway officials. A coloured map gives the ish and ward 
boundaries, with alterations to date of issue. ere is also a list 
of bankru and of traders’who have compounded with their 
creditors during the past year. The directory is published by W. 
H. and L. a Tae at the City Press office, 154, Aldersgate- 
street, London, E.C. 
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LEGAL INTELLIGENCE. 
[Continued from page 235.] 

take out a patent for stirring the tea with a tea-spoon, because it 
mixes the milk too.” ‘* Well, but it mixed the milk when I started 
it.” “* True, but you did not know that, and therefore I will take 
out a patent.” This could not be done. They had a case, Bush 
v. Fox, in the House of Lords which bore precisely on this point. 
Aman patented a caisson for hydraulic operations, in which he con- 
structed compartments, and into these compartments he forced air ; 
the pressure of the air kept the water out of the compartments. 
This was a new and a very valuable idea, but it turned out that 
another ‘man, Lord Dundonald, had before made a caisson for use 
on land in which air was forced into compartments. The idea of 
using this caisson for working under water never entered the first 
tentee’s head. Nevertheless, the House of Lords said, 
‘He has made a caisson with chambers, and into these 
chambers he has described the forcing of air; you do all that 
and you do not do anything more, and there is invention, no 
doubt, in your case, because your apparatus is different ; but you can- 
not get a patent for the same thing to be used for pes pur- 
pose.” Supposing that Johnson’s—Lenoir’s—patent were less 
explicit than it was, and there was omitted all mention of utilising 
the waste heat by expanding the air, which, Mr. Bramwell said, was 
the whole merit of the invention, and that the only purpose he 
described was the taking up of carbonic acid by the admission of 
air; still, if he did admit air, and then exploded the gas, or if he 
described the effect, although he might not know it, that the air 
would be expanded by the explosion of the gas, he could get the 
advantage just asin the teaspoon matter mentioned justnow. Ifhedid 
the thing intentionally ornot, noone elsecould geta patent forit. Mr. 
Kay then proceeded to support his argument by citing various legal 
decisions in favour of his view, such as Tetly v. Easton, and Ralston 
v. Smith. He then took up the statement that Johnson’s engine 
could not work, and nr to show by the aid of a model that 
it could, and that the drawing was misleading, as it showed 
@ port in narrow section whioh, looked at from another point 
of view, was very long. Mr. Bramwell had not understood 
the specification, and that the particular port or e in question 
was really and intentionally a meter, used to hold the mixture 
of gas and air to be subsequently exploded. All this portion of the 
learned counsel’s argument was illustrated by sectional models, 
without the aid of which it would be impossible to make the point 
raised readily intelligible. The learned counsel then commented 
on the defects which Mr. Bramwell stated existed in Johnson— 
Lenoir’s—specification, and proceeded to say that just the same 
defects were to be found in the plaintiff's specification, and he pro- 
ceeded to illustrate this with the aid of the model. His argument 
was to the effect that in the drawing a passage is shown in the slide 
valve, through which is admitted air and gas. This passage is not 
sufficiently wide, and an engine made with this slide would draw in 
last, not the explosive mixture of air and gas, but air alone, the 
gas being cut off, so to speak, by the lap of the slide, 
fore the dir. It would be remembered, urged Mr. Kay, that 
the plaintiffs claim that the charges are stratified behind the 
eg ene Figs. 1, 2, and 3. If this be so, and if air be drawn in 
, then air will be in the last stratum next the igniter, and no 
explosion could be produced, air interposing between the igniter and 
the explosive mixture, which would be further on in the cylinder. 
The defect was so serious that only two machines were ever made, 
and none ever sold according to that construction. The learned 
counsel then proceeded to argue that the case was entirely outside 
that of Murray v. Clayton, in which it was held that a un- 
workable machine, not a process, being patented, that patent 
was not ap anticipation ; indeed, the plaintiff's own witnesses had 
not attempted to argue that Johnson’s—Lenoir—engine could not 
be made, for Mr. Bramwell admitted that he had seen two of them 
at work. He then went on to deal with the remaining clauses of 
the plaintiff's patent, considering that the second, which was for 
compressing the mixture of gas and air, was far too wide to be a 
= subject for a patent, being, in short, a claim for a process. 
he plaintiff virtually said, “‘I claim every mode you can con- 
ceive of compressing gas in a cylinder by the stroke of the piston ;” 
@ man might well claim every mode one can think of of filling a 
balloon with gas. It was much too wide for a valid claim. As 
regarded this matter of compression, he could show that it had 
been done long before. The plaintiff’s patent was anticipated by 
Barnett in 1838, The learned counsel proceeded to quote from 
Barnett’s specification, when he was stopped by Mr. Aston, 
and after some discussion, it was stated that Mr. Bramwell 
had said that there was nothing in the specification in question 
which bore on the case. This, Mr. Kay said, he would proceed to 
show was wrong, and after some legal fencing, he carried his point 
and was allowed to proceed. Barnett’s engine, we may explain, is 
an engine in which motive power is produced by the expansion of 
a mixture of carburetted hydrogen and air in the vertical cylinder 
of a species of table engine. The engine is fitted with compressing 
pumps, which compress the mixture of gas and air and deliver it 
to the working or motor cylinder. It would be contended that 
there was a substantial difference here between Barnett’s and 
Otto’s engine, because compression is effected in the latter in the 
working cylinder. But Mr. Kay proceeded to read from Barnett’s 
specification a passage running thus:—‘‘ The operation of the 
engine is as follows : If the cylinder be considered as charged when 
the piston is in the position shown in the drawings, and that the 
piston is ascending, by the time the piston has completed its 
ascent, the contact of the platina with the explosive mixture, 
aided by the compression of the latter produced by the 
ascent of the piston, causes the mixture to ignite and 
explode, and the sudden and powerful expansion of the gases 
thus produced impels the piston to the bottom of thestroke.” The 
engine being double-acting, the same thing was done at each end 
of the cylinder; and it would be seen that the action was so 
timed that after the pumps had ceased to deliver air to the 
cylinder, the piston completed the compression by the aid of the 
momentum of the fly-wheel. If that was not a compression of the 
combustible and incombustible gases in the cylinder, he—Mr. Kay 
—would like to know what it was. As for the possible contention 
that Barnett’s engine would not work, he cared nothing. The 
plaintiff claimed a process, not a machine, and in this same process 
the compression and firing of a charge was described by Barnett, 
and that description was an anticipation of the plaintiff’s patent. 
But there was another patent bearing on the same point, namely, 
Boulton’s, dated 1868, in which occurs the following passage :— 
“In order to utilise more effectively the action of the heat, the 
charge of inflammable mixture may be compressed previous to 
ignition.” In order to make this portion of the case clear, we give 
in Fig. 7 a sectional view of Boulton’s gas engine. Mr. Kay went 
on to quote from the specification: “‘ While the piston is moving 
and leaving a space behind it, the inflammable mixture enters at 
or near atmospheric pressure, and charges the space under the piston. 
The piston is then drawn back by the movement of the catch rod, com- 
pressing the charge toa pressure of several atmospheres, or tosuch pres- 
sure as may be desired. The catch is then released and the charge is 
simultaneously ignited.” Here they had compression of the charge 
in the cylinder by the action of the piston. He agreed it was a 
different mode of doing it to that described by the plaintiff, but 
the plaintiff claimed every mode of doinigit. Asto Mr. Bramwell’s 
contention that compression of air did not cover compression of a 
specific charge, that would be taking the teaspoon illustration with 
a vengeance. It was tantamount to saying, “‘It is an old thing to 
compress a charge, let us say, of an inflammable mixture only, by 
the action of a piston in a cylinder, but I will apply the principle 
to a charge of first air and then inflammable gas and air, and I 
will get a patent for that,” which would be quite idle ; and he was 
surprised that a man of Mr. Bramwell’s experience should put 
forward such a proposition. Mr. Kay brought his long and 
eloquent speech to a conclusion by saying that he would not trouble 
the Court by saying much on the question of infringement. All 


he would say was that the Linford gas engine was widely more dif- 
ferent from the Crossley engine than the latter was from Johnson’s, 
Lenoir’s, or Barnett’s, or Boulton’s; and the plaintiffs were in the 
dilemma that either their patent was hopelessly bad, by reason of 
anticipation by Johnson, Lenoir, Barnett, and Boulton, or if there 
was such a difference between the plaintiff’s patent and their 
patents, that the plaintiff’s patent was good, there being more 
difference still between the plaintiff’s and defendants’ patents, then 
the latter was not an infringement. Either the plaintiff’s patent 
was bad, or the defendants did not infringe it. We illustrate 
Boulton’s engine in Fig. 7. The piston B being at the bottom of 
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the cylinder A, which contains air, the i er I is caused to 
rise by the cam H?, and with it the piston B; the double valves in 
L rise, and atmospheric air mingled with gas fill the space under 
the piston, the inflammable gas is then ignited by the aid of a cam 
on shaft H. The explosion propels the piston upwards, and the 
air and water above it are driven through C into the vessel D; the 
plunger I being drawn down so as to open a passage from the 
cylinder A to the channel J. The piston then descends to the 
bottom of the cylinder, expelling the product of combustion 
through the coil K, which heats the water and generates steam, 
which rises to the upper part of the boiler. As the piston descends 
the valve opens and admits air above the piston. The feed-water 
supplied to the cup F also enters the cylinder and lubricates it. 
The mixture of steam and air at high pressure passes from D to 
the engine, which it works like steam in the ordinary way; when 
it is desired to compress the mixture before ignition, the plunger I 
is fitted with catches or detents, and on the descent of the piston 
it is moved up and enters a hole in the piston, and the detents 
catch on projections in the piston ; when a sufficient charge has been 
taken, the plunger is drawn down, and with it the piston com- 
pressing the charge. The detents are then withdrawn, and the 
charge being ignited at the same time, the piston flies to the top as 
before described. 

The first witness called for the defence was Mr. Henry Gardiner, 
who was examined by Mr. Brett. Hepointed outdistinctions between 
the plaintiff’s and defendants’ engines, and he proved the existence 
several years ago of a Lenoir gas engine at a hair dresser’s shop at 
the foot of Chancery-lane. Asked as to what a workman would 
have to supply if he tried to make an engine from the plaintiff’s 
patent specification, he said he would have to furnish an excentric 
or cam, to work the slide, and a means of opening the exhaust valve 
at the proper time, and also some means of cutting off the entry of 
air after the valve had completed its stroke, also air would come in 
last, and ignition would not take place, because it would intervene 
between the inflammable mixture and the igniter. This, the 
witness explained very clearly and lucidly by the aid of 
a model. Cross - examined by Mr. Aston, the witness 
was asked if he had given his best services to the defen- 
dant, and having replied in the affirmative, he was next asked if it 
was not a fact that he had been unable to find any publication that 
described Lenoir’s invention as the use of a separate charge of air 
introduced before the combustible mixture and operating as a 
cushion. Mr. Gardiner replied that there was one in Johnson’s 


examined as to the use of the governor, which he explained was 
intended to regulate the speed of the engine, and its slide was not 
intended to distribute the gas, or play the part of a slide valve 
proper. He also said that an ordinary workman could not make 
an engine by the specification, and that a clever and skilful man 
would have to make experiments as he went on before he could get 
at what he wanted, 


ABEL (OTTO), 1876. 


Mr. Robert Charles May, examined by Mr. Kay, said he wasa 
member of the Institutions of Civil and Mechanical Engineers, 
marine assessor to the Board of Trade, &c., and twenty-eight 
years in practice. He had seen the engines of the defendants in 
Queen Victoria-street, and made himself acquainted with them, 
and with the various specifications. Asked as to the 1876 specifi- 
cation of the plaintiff, he agreed with Mr. Bramwell that the slide 
in Fig. 1—Fig. 8—was not properly drawn. The connection 
required was shown accurately by an ink line on the slide 
in the model. The orifice D wanted opening out. Accord- 
ing to the picture, the first defect would be to take in air, 
then it would take in gas without air for the moment ; 
it would not take in gas and air together. The model was 
an accurate representation of the drawing to a larger scale. 
The witness then described the action of the model. Practically 
the air would get in by itself, and the gas would get in by itself. 
The slide must then return until the orifice for the flame came 
opposite the channel C. It would first in returning shut the gas 

rt entirely, leaving d?, the air port, a little open ; then after it 
had shut the gas port, air would go into the cylinder, and air would 
be the last thing to enter the cylinder before the explosion. If 
the correction proposed by Mr. Bramwell, namely, the widening 
out of the channel, was effected, still air would enter last, accord- 
ing to Fig. 1 (Fig. 8). When the gas flame was opposite C there 
would be a very strong charge of gas and air in C*, but that effect 
could not be brought about by the slide shown. The effect of the 
slide shown onl be that in the passage C would either be air 
only, ora very dilute mixture of gas and air. The model marked 
D? was an accurate reproduction of Fig. 1. In order to make the 
engine work another slide must be fitted on the back of the main 
slide. Something must be done which was not in the patent at 
all. A good workman, however clever, must make a new 
drawing, and set the engine out before he could make it 
to work. In the plaintiff's drawings there was no descrip- 
tion of a provision for anything like a gasometer to hold 
gas and air. It would occur to an ordinary workman to 
apply a gasometer. The witness was then examined at great 
length on the action of the slide in Johnson’s patent, his re- 
marks being illustrated by the model. Assuming that the great 
merit of the plaintiff’s invention was in the introduction of air before 
gas and air the purpose of utilising in expanding air, heat that 
would otherwise be wasted, he found a description of that in 
Johnson’s patent. A passage in the patent would, in the witness's 
opinion, make it clear to any ordinary workman how he would 
arrange his slide, namely, so as to let in air first. Supposing the 
great merit of the plaintiff's invention is to expand the air and air 
and gas separately introduced, precisely the same thing was found 
in Johnson’s specification. Witness did not agree with Mr. 
Bramwell that Johnson’s specification was not a disclosure. 
He did not think that mentioning the introduction of air 
to neutralise carbonic acid would lead away a workman's 
mind from the expansion of air. If he read of a murder 
at the beginning of a novel, and a marriage at the end, he did not 
mix up the murder and the marriage, but thought of the two 
things separately, Johnson’s patent read for the plaintiff's, alter- 
ing the figures and altering the letters. Witness then described 
the engine shown in Barnett’s specification. When the pumps had 
done compressing, the piston gave the last squeeze. Asked if 
there were any difference between the compression claim of the 
plaintiff and the operation described by Barnett, the witness said 
there was none. In one case the compression was done by the 
piston alone, and in the other by the pumps and the piston. Asked 
as to the patent of 1868 of Boulton, he said the operation was pre- 
cisely the same. It was a compression by the piston in the cylin- 
der. The mechanical construction of the defendant’s engine was 
very different from that of the plaintiff. So far as he knew, the 
use of two pistons working in one cylinder was a novelty in gas 
engines. The arrangement would have the effect of lessening the 
shock. As two machines, the engines of the plaintiff and 
defendant were very dissimilar. They were totally different in 
mechanical arrangement, but they accomplished the same object. 

Cross-examined by Mr. Aston, the witness defined that object to 
be the rotating of a shaft which gave out power. In the 
lJefendant’s engine, with a very snail travel of the piston the 


Practical Mechanics’ Journal of August 1st, 1866. The } ge is 
nearly a reprint of Johnson’s—Lenoir’s—specification, and runs 
thus :—‘‘ The valve was so worked and adjusted as to open the air 
inlet a little before the gas inlet, and co’ uently a supply of air 
was drawn into the cylinder by the piston before the gas entered 
therein, the air and gas, as stated by the inventor, being made to 
form distinct strata under the piston in lieu of being mixed 
together. Previous combustion is stated to be the object of 
admitting the air first.” The date of Johnson’s patent is 1860. 
The witness was then examined as to the identity of the 
model to which we have referred, with the patent drawings, and 
his attention was called to a subsidiary slide worked by the 
governor, and which regulated the gas supply; but, according to 
the witness, would not cut it off entirely. Asked as to 
whether a workman could make an engine from the draw- 
ings, the witness replied that ‘‘he would have a lot to do.” 
As much turned on the particular drawing, Fig. 1, in the plaintiff’s 
specification, we reproduce it in Fig. 8. The dotted shading at 
the end is supposed to show the condition of a charge just at the 
moment of fring. The witness was asked by Mr. Aston, “‘Is it 
not true that by taking the channel D a little more to the right 
and by making the connection with G, and by importing the regu- 
lating apparatus in connection with the governors, that that could 
be done by a competent workman. Any person desirous of making 
the apparatus and seeing the details in Fig. 3—Fig. 4 above—might 
very readily avail himself of the information given him, and apply 
it to Fig. 1?” and replied, ‘‘He would have a lot todo.” In 
reply to the question if he really meant to say as regarded Fig. 3 
that a machine was described which would not work, the witness 
said that he would not go so far as that, but that the patentee had 
discarded that very arrang t by a sub t patent. The 
witness was re-examined by Mr. Kay on the drawings in the speci- 
fication, the condition of the charge in the cylinder at the time of 
firing, and on the description of Lenoir’s engine in the Practical 
Mechanic's Journal, But nothing new was elicited. Mr. Kay 
stated that Mr, Aston had put in the book in question by calling 
on the witness for it. To this Mr. Aston objected ; but the Vice- 
Chancellor acceded to Mr, Kay’s request, The witness was 


utmost pressure was obtained. Inthe plaintiff’s engine, a less rapid 
combustion of the charge was obtained. In Boulton’s engine the 
whole charge was an inflammable mixture. He did not describe 
any mode of introducing separately a charge of combustible 
mixture, consisting of combustible gas and air, and another charge 
consisting of incombustible fluid ; Boulton’s was a compressing patent. 
Neither in Barnett’s nor in Boulton’s did the engine compress by one 
in-stroke of the piston a charge of incombustible mixture and 
incombustible fluid drawn into the cylinder by the previousout-stroke 
ofthe piston. Witnesshadnever seen a Boulton’sengine made accord- 
ingto the specification. Had never heard of one of Barnett’s engines 
being made, denied that the machines in question were not 
capable of being made. Did not see why Barnett could not get 
his mixture into the cylinder. Did not agree with Mr. Bramwell 
that Barnett’s engine could not be made to work. Had never 
tried; neither had Mr. Bramwell. Had no more tried to make it 

racticable than Mr. Bramwell had tried to make it impracticable. 
Put that in, although he had not been asked the question, for the 
benefit of his client. With the valves as shown in Barnett’s engine, 
the engine would not work well; it would be necessary to alter a 
valve. His idea of a gas engine, until he heard of the plaintiff’s, 
was that there was a compound mixture always flowing in. The 
wording of the specification intimated that no charge of air 
was to drawn in behind the combustible charge. This 
was contrary to what was shown in Fig. 1. A competent work- 
man might make the corrections necessary in both Johnson’s 
and the plaintiff's specification, and this applied to the governing 
arrangement. By using a powerful m Tying glass to examine 
the plaintiff's specification drawings he was able to say that 
the model precisely represented the drawings. The witness was 
here examined at great length on the action of Johnson’s engine, 
and the period at which air was admitted during the stroke of the 
piston. is examination occupied a great deal of time, the same 
ground being gone over and over again. It would be quite im- 
possible to render this part of the trial intelligible without models ; 
with them it was scarcely intelligible, witness and counsel spend- 
ing much time in explaining to each other what each meant to 
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say with the aid of models and drawings. The point endeavoured 
to be made by counsel was that the action of Johnson’s—Lenoir— 
engine was not the same as plaintiff’s, in the period of the stroke 
at which the air was adinitted, the gas was admitted, the precise 
arrangement of the mixture in the cylinder, and the period of 
ignition, Great doubt existed in the witness’s mind on these points, 
the doubt arising from the incompleteness of the drawings; all 
depending on whether Johnson “ figured his slide in the passage or 
the piston at the end of the stroke.” The witness thought he had 
figured his slide with the piston at the end of the cylinder. 


After some further evidence and speeches of counsel, 

The Vick-CHANCELLOR said : I have listened to this case so long 
that I think it will be unnecessary that I should add anything to 
the knowledge that I already possess. It seems to me that although 
a great deal has been said and a great deal of time — the 
question is one merely of law. As far as I can gather from the 

acts before me, the first thing I have to consider is whether the 
specification upon which the plaintiff’s claim does explain that 
invention which Mr. Aston has described in his own words— 
whether it does sufficiently inform the public of the nature of the 
invention on which the plaintiff relies. In proceeding to inquire 
into that, I must ascertain what was the state of public knowledge 
at the time when the plaintiff took out his patent, because the 
cases which have been referred to in the House of Lords and 
before other tribunals, all recognised the same principle. It is 
eon. commonplace to say that a man who proposes to secure to 
himself the advantages of a monopoly in the shape of a patent must 
make a full disclosure of the invention which he claimsand the means 
by which he professes to carry it into practical effect. He must prove 
that it is new, in the words of the statute, that it is a “‘new 
manufacture ”—elastic words, no doubt, which have a very exten- 
sive application, but at all events he must prove that it is new. 
Well it is new. It is not a new discovery that a gas motor engine 
may be made in which the combustion of air will perform an office 
similar to that which the expansion of steam does by working a 
piston, giving ata d to work other machinery. Barnett’s specifi- 
cation, which has been referred to, contains a plain and distinct 
enunciation of that principle and that invention. He says in that, 
‘*My invention consists in certain methods of producing and 
employing as a prime mover of machinery the explosive or expan- 
sive force of certain inflammable gases, as hydrogen or carburetted 
hydrogen gas, mixed with oxygen or atmospheric air, in such pro- 
portions as to form an explosive mixture, the various proportions 
and explosive force of which are well known to chemists generally. 
Well, then, I must assume that the whole world knew—I believe, 
in point of fact, they knew it long before, but I must assume that 
from the date of Barnett’s patent the whole world possessed that 
knowledge—that by a mixture of carburetted hydrogen with 
atmospheric air there could be obtained a vapour in its nature 
explosive, and that by its explosion motion could be given to 
machinery. That we haveto start with. Barnett’s specification shows 
the thing which is to be done ; it shows the means of doing it ; and 
after that had become public property, I do not think any patent 
could be sustained for making a piston ina cylinder move by means 
of the explosion of atmospheric air and carburetted hydrogen. But 
that is not all, The patent of Johnson seems to me to cover the 
whole subject of the Santas before me. Johnson in his specifi- 
cation says :—The invention consists in the application and use of 
an yee mixed with a proper proportion of atmospheric 
air, and ignited inside the cylinder by the aid of electricity, 
the expansion thereby produced acting upon the piston, 
and imparting motion thereto, Suitable means are em- 
ployed for admitting atmospheric air into the cylinder; 
along with the air there is also admitted, by means fa pi 
employed for that purpose, a supply of ordinary lighting or other 
inflammable gas or vapour. The feats judge then referred to 
Johnson’s specification in detail, and proceeded: ‘‘ Now, what has 
been insisted upon in the course of the argument before me—and 
the most liberal interpretation is given to the plaintiff’s specifica- 
tion—is that the great invention upon which he relies is, that he 
introduces a quantity of air, which, by ascending in the cylinder, 
impinges upon what is called the cushion. The residuum of com- 
bustion which has before taken place, and after that comes in the 
mixed atmospheric air and gas upon which the combustion takes 
place. Here the very wordsare: ‘ A supply of air will have already 
entered the cylinder.’ It goes on—‘ The slide opening one of the 
orifices, the gas and air both enter the cylinder; but without 
becoming entirely mixed together, and will exist in the space 
behind the piston in distinct strata. Then after describing 
the slide B, and the electric spark being produced, it says, 
‘The gas or and heats the air, and its combustions 
which expand considerably, and the pressure produced operates 
upon the piston so as to force it to the opposite end of the 
oe. And then that there can be no doubt about 
the supply of air, upon the same page, at line 13, it says, ‘The 
object of introducing the supply of air into the cylinder before the 
gas is allowed to enter, is to neutralise the effect of the carbonic 
acid gas formed by the combustion of the first portion of the 
inflammable gas, as the carbonic acid gas without being thus 
neutralised might — the ignition of the remainder of the 
inflammable gas.’ No words can describe what the plaintiff calls 
his invention more perfectly than those words do. In the exami- 
nation of witnesses it is admitted that Johnson’s invention, as he 
specifies it, is in substance the same as that of the plaintiff, but 
the witnesses say that Johnson’s machine is not workable, and, 
thereupon, I have an argument addressed to me that, as the 
defendant has not proved that Johnson’s machine was workable, 
therefore not only Johnson’s patent, but what is much more 
to the defendant’s purpose, the knowledge conveyed to the public 
in the words I have read is not available by the public for public 
use, It is not necessary for the defendant to prove what 
Johnson did or did not do with his engine. It was like the case of 
Mr. Strutt’s wheel. No doubt the decision in that case would be 
applicable if this was a plaything—a mere attempt to make a 
machine which had utterly failed and had been thrown aside. But 
another man, who never saw it or heard of it, makes a wheel of his 
own. The man says my right is not to be evaded because this play- 
thing was made use of sometimes in the road, and sometimes to 
take things to the farm, and then thrown aside and never used by 
anyone. It is not in the slightest degree like that ; but here it is to 
all whom it may concern—all who want to make gas motor engines. 
Know all men from this moment that by the means which 
Johnson describes—the end which Johnson says is attainable will 
be perfectly. attained, and in the course of it a separate 
supply of air is one of the ingredients, and the main 
feature in the invention which Johnson insists upon. Can I say 
that any man who avails himself of that knowledge which John- 
son’s specification conveyed to him is not entitled to use it? What 
is there in the plaintiff's specification which would induce me to 
believe—as, if —— what Mr. Aston said to me, I must be 
bound to believe—what the plaintiff said :—‘ Now, people before 
this have made atmospheric gas motor engines; they have all 
blundered about it ; I have invented quite new thing; it has 
occurred to me, and I have tried and proved, and I now demon- 
strate that by letting in some cold air or pure atmospheric air just 
then, you can perform the combustion which the others knew of 
and invented, and which I have a right to use’? There is no such 
thing said in the plaintiff’s specification; the plaintiff nowhere 
claims to be an inventor of anything. He says :—‘ In makinga gas 
motor engine, this is the process which I adopt,’ and 
then he describes a process perfectly identical with John- 
son’s—not a particle of difference between them. The pith 
and marrow of Johnson’s specification is adopted by him, and 
because he lets in a quantity of cold air or atmospheric pure air 
independently of the supply of mixed atmospheric air and com- 
bustible gas, therefore he says he is entitled to hold this as a perfect 
invention and in the terms of the first claim, which is the thing 
upon which the arg t has principally turned, he says, ‘I claim 
tting to the cylinder a mixture of combustible gas or vapour 


with air separate from charge of air—which was exactly what 
Johnson done—or incombustible gas, so that the development 
of heat and the expansion or increase of pressure produced by the 
combustion are rendered gradual substantially as and for the 
leg ogee herein set forth.’ If the defendant is entitled, as I think 
1¢ is entitled, to have all the knowledge and apply all the means 
which Johnson had indicated, can it be said that he is not at liberty 
to do that which he has done because the plaintiff has claimed in 
these terms, with Johnson’s patent before his face, and with the 
admission on all sides that Johnson’s invention—whether it 
was capable of supporting a patent or not is a matter 
of indifference—had shown the very thing which the plaintiff 
does or tries to do, and which the defendant is 1 of having 
imitated. That he has imitated is a fact not in dispute—he has 
done that thing which Johnson described in his patent, and he has 
made his machine in a somewhat different form, making a double 
es instead of a single piston. Now what is there in the case 

ut that? The stat t of d puts in issue the validity of 
Johnson’s invention as far as it would sustain the allegation in the 
defence that the plaintiff’s invention was not new at the time he 
took out his patent. Unless the words of Johnson’s patent can be 
erased or obliterated, or unless it can be decided that Johnson’s 
machine never was an acting--and I do not think that would 
be enough—an acting and useful machine, there is no 
ground whatever for saying the plaintiff is an inventor. There is 
no invention in letting in the atmospheric air separately from the 
combined air and gas. The mode of ignition is the same, the in- 
vention is the same, and in my opinion there is no ground what- 
ever upon which the plaintiff can insist that the defendant has 
evaded his invention, nor is there any ground upon which the 
plaintiff’s patent can be sustained against the defendant. There 
is another part of the case which I need not refer to very parti- 
cularly, but upon which if it was necessary to decide conclusively, 
I should require some further information. It is admitted that 
there was an error in the drawing by which the plaintiff shows the 
means of performing his invention. It is treated very lightly by 
the plaintiff’s witnesses, it is called a clerical error. The defen- 
dant’s witness, Mr. May, entertains a different opinion ; he says : 
‘It is not what you would expect an ordinary workman to find 
out and correct.’ The plaintiff’s witnesses say if you read the 
specification and the drawing together an ordinary workman 
might find out the mistake and might readily supply the connec- 
tion. I must have much more distinct and positive evidence 
upon that subject before I admit that as an excuse. It is 

mitted —and no reason is ascribed for not making it 
—the drawing is err , it is misleading. On the other 
side, I cannot help observing that Mr. Bramwell seemed to 
think that Johnson’s patent misled the reader from the true merit 
of the invention. I cannot say so. I have read Johnson’s specifi- 
cation, which is an extremely plain and distinct document—much 
more explicit and plain than the plaintiff's specification—and I 
cannot say that there is anything in it which engenders in my mind 
the slightest doubt but that Johnson did invent a mode of moving 
a piston in a cylinder by means of the bustion of atmospheric 
air and gas, and having first admitted a supply of atmospheric air 
into the same cylinder that the invention is fairly and fully 
described. It might be doubtful whether the principle, if it is a 
principle which the plaintiff relies upon, is one which would sustain 
a patent. I do not find it necessary to go into that. But upon the 
short ground I have mentioned that the invention the plaintiff 
claims is not only in substance, but — and entirely described 
in Johnson’s patent, I am of opinion that the plaintiff fails in his 
demand before me.” 

Solicitors for the plaintiff, Messrs. Faithfull and Owen ; solicitor 
for the defendant, Mr. C. J. Eyre. 


GOODS ENGINE, LANCASHIRE AND YORKSHIRE 
RAILWAY. 


WE publish this week a working drawing of a goods engine. In 
our next impression we shall give the specification to which the 
engines have been built, and additional drawings. 


THE ELECTRIC LIGHT IN THE CITY. 


Last night witnessed the commencement of a real experiment 
to determine the value of the electric light for street purposes. 
The lighting of the Thames Embankment can hardly be said to 
have been a test of the electric light for ordinary out-door illumi- 
nation. The installation, however, of the light in narrow, 
crowded thoroughfares will soon enable us to judge whether it 1s 
superior to gas. We shall have to consider, not so much the 
mere fact of its being supplied at a certain cost, as to whether the 
increased and purer illumination facilitates the better carrying on 
of business. It has been said that the electric light will pay for 
itself in the increased work obtained out of labour in conse- 
quence of its use. If this is correct we may be certain 
that the fact will soon commend itself to the practical 
mind in the City. At the present moment the complete 
experiment is not being carried out, the company owning the 
Jablochkoff light having failed almost at the last moment to 
fulfil the agreement. The district allotted for this system was 
reallotted to the Lontin light, and it will be another month before 
the work is complete. Two other districts are given over to the 
application of the Siemens and the Brush systems ae . 
Messrs. Siemens have their centre of operations at No. 3, Old 
Swan-lane, where two of Marshall and Sons’ 10-horse power 
engines drive the dynamo machines which supply the current. A 
third engine is kept in reserve in case of accident. There are in 
this district twenty-eight lights of about 300 candle power each, 
divided into four cireuits of seven lamps each. There are also six 
large lights placed on lattice-work standards at a great height of 
about 5000 candle power each. The small lights are fixed on 
posts similar to the ordinary lamp posts. 

The Anglo-American Company has fixed 32 lamps in the district 
allotted to the Brush system, upon standards also similar to the 
ordi lamp-post, but increased in height about 3ft. The centre 
from which the current is sent is at the works near Waterloo 
station. The engine of 35-horse power is by Brotherhood, and 
already drives the machines used to supply the current for the 
lamps at Charing Cross and Waterloo stations. The electric 
current was turned on at half-past eight, and the large crowd 
that had gathered around the great lights near the Mansion House 
witnessed a curious scene, But a moment before the streets were 
comparatively dark, and each with difficulty recognised his neigh- 
bour ; but in the course of a minute, as with the bursting of the 
moon from behind a cloud, the scene was changed, the space was 
illumined, and the sharply-defined shadows of the moving mass 
showed the increase in the intensity of the light. Passing 
onwards through the streets, one was forced to confess that the 
new light was better than the old. 


THE GEORGE STEPHENSON CENTENARY.—It has been decided to 
hold a demonstration in Newcastle-on-Tyne on the 9th June in 
commemoration of the centenary of George Stephenson. It is pro- 

sed to observe the day as a public holiday, and to request the 
inhabitants to decorate the houses. In the evening there will be a 
public banquet, at which a subscription will be initiated for the 
erection of a building for the college of physical science, to be called 
the Stephenson College, of the University of Durham. 


ZARSKOJE-SELO RAILWAY.—This line, which is constructed on 
the broad-gauge system, is to be re-constructed next May, so as to 
conform with other Russian railways. 

SPAIN IN THE LEVANT.—A Spanish company is now establishing 
a line of steamers between Gibraltar and Odessa. It will have a 
station at Corfu, so as to form a communication with Trieste. 


A Feat IN NICKEL-PLATING.—The Plating Company of the 
Bishopton-lane Works, Stockton-on-Tees, have successfully plated 
with nickel three large cylinder covers for marine engines, on 
account of Messrs. Maudslay, Son, and Field, the eminent engi- 
neers. The largest of these covers weighs nearly 1} tons, and is 
6ft, Gin, in diameter. Tt was plated in the lange nickel bath, and 
polished all over with perfect ease by one of Fenwick’s patent 
portable polishing machines. The same company have also nickel- 
plated the whole of the bright fittings for Sir James Ramsden’s 
yacht engines. 

THE ROYAL AGRICULTURAL SHOW.—It may not be amiss to 
remind intending exhibitors at the forthcoming show of the Royal 
Agricultural Society, to be held at Derby next ved that entries 
of everything, except live stock, butter, cheese, and bees, definitely 
close on April 1st. We understand that every year a large number 
of applications for space at the Royal Show are refused solely on 


the ground of being too late, and as the Council of the Society are © 


exceedingly strict in enforcing their rules, firms intending to be 
represented in the Derby showyard would do well to place their 
applications—on the forms provided for the purpose—in the hands 
of the secretary in London without delay. 


Tue CANAL.—The ‘Bulletin de la Navigation parle Canal de 
Suez ” forthe fourth quarter of 1880, witha general report forthe year, 
has, according to ‘‘ Continental Correspond »” been publishec 
by the Statistical Bureau of Egypt under the direction of Amici- 
Bey. In the course of 1880, 2017 ships passed through the Canal 
with a tonnage, according to official reckoning, of 2,860,448 but 
really amounting to 4,378,964. The number of hands em 17% 
in the navigation was 128,453, the number of passengers 53,517. 
Of the 2,860,448 tons official reckoning, 2,247,306 were British, 
177,771 French, 75,820 Austrian, 124,083 Dutch, 71,039 Italian, 
56,245 Spanish, 38,162 German, 29,607 Russian, 7203 Turkish, and 
8032 Egyptian ; 25,180 belonged to other States. 

A Revter’s telegram, published in the Evening Standard of 
Wednesday night, says :—‘‘ A New York afternoon paper rej 
that the Earl of Caithness died at an hotel in that city on Monday.” 
Many years ago he took a prominent part in perfecting locomotives 
for working on common roads; he also invented some railway 

ints of a new description. His inventive genius was likewise 
played in a new machine for washing railway carriages by 
mechanical means, a whole train being cleansed in a few minutes 
by drawing it between two large vertical revolving brushes, well 
supplied with water, and driven by steam. He was skilled in 
photography ; one of his landscape pictures carried off a prize at 
one of the exhibitions held in the earlier days of the photographic 
art-science. At Stagenhoe he had two rooms fitted up with photo- 
graphic and engineering appliances, for experimental ——— 
The Earl of Caithness was Lord-in- Waiting to the Queen in 1856-58 
and 1859-66. He has been Lord-Lieutenant of Caithness since 1856, 
and he sat in Parliament as Baron Barrogill. 


ENGLISH PLEASANTRY.—The American Manufacturer is vexed, 
and writes of us thus :—‘‘ The American weather they have been 
enjoying in England this winter seems to have had its effect even 
— our ultra-English exchange THE ENGINEER. It has got to be 
almost as playful as a kitten. Hear it: ‘This continent,’ says 
the American Manufacturer, ‘seems destined to be the highway 
of the nations of the world, between the Atlantie and Pacific 
oceans. The Union and Central Pacific is completed; the 
Atchison, Topeka, and Santa Fe will in a few weeks connect with 
the Southern Pacific, of California; the completion of the North 
Pacific, the Texas Pacific, and the Mexican National roads is 
secured ; the Canada Pacific is pushed with such backing that its 
completion may be looked upon as assured within ten years; while 
two schemes for ship canals and one for a ship rai are in such 
shape that the completion of two of the three may be counted 
among the great engineering works to be completed in this 
generation.’ If a continent like America will get in the way what 
can it expect? People must cross it somehow, especially English 
people, who, when they take a fancy to go anywhere, generally go 
in spite of obstacles.” Nevertheless, Englishmen always went 
“around the Horn” until the Yankees removed the obstacles to 
their crossing the best continent ‘‘the world ever saw”—and if 
there is anything an Englishman dislikes it is going around ‘“‘a 
horn.” Our contemporary forgets that all Americans are English- 
men. None of them can go back more than four or five genera- 
tions without arriving at an English ancestor. It is to their 
inherited British pluck and perseverance that they are indebted 
for their present position. If they had not British blood running 
in their veins, Americans would not be what they are. 


THE INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings 
of this Institution—session 1881—will be held as follows :—In the 
hall of the Society of Arts, John-street, Adelphi—by permission of 
the Council. On Wednesday, April 6th, morning at twelve 
o'clock ; on Thursday, April 7th, morning at twelve, and evening 
at seven o'clock; on Friday, April 8th, morning at twelve and 
evening at seven o’clock. The Right Honourable the Earl of 
Ravensworth will occupy the chair. The Council of the Institution 
will mect in the library of the Society of Arts, John-street, 
Adelphi, on Wednesday, April 6th, and should there be business 
requiring it, on Friday, April 8th, on both days at 11.15a.m. The 
following is a programme of proceedings :—Wednesday, April 6th, 
morning meeting at twelve o’clock—(1) Annual report of the 
Council ; (2) election of officers and of the Council ; (3) address by 
the president. The following papers will then be read and dis- 
cussed :—‘‘ The Almirante Brown, Argentine cased Corvette, and 
the Effect of Steel Hulls and Steel-faced Armour on Future War 
Ships,” by J. D’A. Samuda, Esq., M.I.N.A., and vice-president ; 
“On Peculiarities of Behaviour of Steel used in Boilers, for the 
Russian Yacht Livadia,” by W. Parker, Esq., Chief Engineering 
Surveyor of Lloyd’s Register, member of Council; ‘‘On the 
Increasing use of Steel for Shipbuilding and Marine Engineering,” 
by J. Rk. Ravenhill, Esq., member of Council. Thursday, April 
7th, morning meeting at twelve o’clock—‘‘On the Stability of 
Certain Merchant Ships,” by W. H. White, Esq., Assistant Con- 
structor at the Admiralty, instructor in naval architecture, Royal 
Naval College, member of Council; ‘‘ Waves raised by Paddle 
Steamers, and their Positions Relatively to the Wheels,” by James 
Hamilton, Esq., member; ‘‘On the use of Mild Steel for Ship- 
building in the French Dockyards,” by M. Marc. Berrier Fontaine, 
member. Evening meeting at seven o’clock—‘‘On Local Education 
in Naval Architecture,” by W. Denny, Esq., member of Council ; 
“On Crank Shafts,” by J. T. Milton, .» member ; “On the 
Influence of the Cut-off and Length of Stroke, on the Working of 
Steam Engines,” by C. Stromeyer, Esq. Friday, April 8th, morn- 
ing meeting at twelve o’clock—‘‘ On the Rolling of Sailing Ships,” 
by W. H. White, Esq., Assistant Constructor at the Admiralty, 
&c,, member of Council; ‘‘On the Leading Phenomena of the 
Wave-making Resistance of Ships,” by R. E. Froude, Esq., Asso- 
ciate ; ‘‘Freeboard and Displacement in Relation to Strains in 
Ships among Waves,” by W. W. Rundell, Esq., Secretary to the 
Underwriters’ Registry of Iron Shipping, Associate. Evening 
meeting at seven o’clock—‘‘On the Imperial Russian Yacht 
Livadia,” by Capt. E. Goulaeff, I.R.N., member; ‘‘On the 
Injuries Sustained by the Livadia in the Bay of Biscay,” by Sir 
E. J. Reed, K.C.B., M.P., vice-president; “On Some Results 
Deduced from Curves of Resistance,” by J. Biles, Esq., member ; 
**Notes on Screw Propulsion,” by Charles Hall, Esq., A.M.I.C.E.; 
‘*Shipbuilding a Thousand Years Ago,” by Colin Archer, Esq., 
member. The annual dinner of the Institution will be held on 
Wednesday, April 6th, at the Criterion Restaurant, Piccadilly, at 
half-past seven precisely, Tickets for the dinner six shillings each, 
Evening dress, 
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WINDING ENGINE—KAI-PING COLLIERY, 


MESSRS, HATHORN, DAVEY AND CO, LEEDS, ENGINEERS. 


For description see page 242.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveav, Rue de la Banque, 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. Twiermever, Book: 
NEW YORK.—Tae Wittmer and News Company, 
81, Beekman-Street, 


PUBLISHER’S NOTIOE. 


*,* With this week’s number is issued as a Su , No, CXXIITI, 
of THE ENGINEER Portfolio of Working wings, representing 
a Goods Engine for Lancashire and Yorkshire Railway. 
Every copy as issued by the Publisher tains this Suppl t, 
and subscribers are requested to notify the fact should they not 
receive it. 


TO OORRESPONDENTS. 


«* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himactf, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

a” We cannot undertake to return drawings or manuscripts ; we 
must therefore request to copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

i tions, must be accompanied by the name and 

address of writer, not necessarily for publication, but as a 

proof of good faith. No notice will be taken of 
anonymous communications, 


CAUTION.—We are given to understand that ‘‘ the Long Firm” 
has located itself just now in Parliament-street, from which place 
orders are being freely issued. Our advertisers are advised in all 
cases to assure themselves of the responsibility of correspondents 
of whose commercial position they have no positive knowledge. 


T.—Use well-made clear starch free from lumps. 

G. G.— We cannot advise you to send your son into the navy as an engineer. 

C. 8.—No description of Dudgeon's rotary engine has appeared in our pages. 

8. W. H.— You cannot expect good diagrams with the valve gear shown in 
your sketch. We presume that the stroke is not equal on both sides of the 

ical line to compensate for the obliquity of the connecting-rod, owing to 

which, you will understand, that the piston is not in the middle of its stroke 
when the crank is truly horizontal, 


STEAM ROCK DRILLS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly tell me whether steam rock drills 
are made ; if so, where can I find the address of the makers? I have 
circulars by me of rock drills worked by compressed air, but this is not 
the article I am asked to purchase. P. R. H. 

Cardiff, March 25th. 


THE COST OF MELTING STEEL. 
(To the Editor of The Rugineer.) 

~ §rm,—Can some of your readers give me the following information, viz., 
the cost per ton of melting mild steel and the cost of furnaces for same? 
First, in the ordinary crucible furnace ; Secondly, in the Siemens regene- 
rative crucible furnace; Thirdly, in the Siemens open-hearth furnace ; 
and, Fourthly, by any system that would be less expensive than above 

. Also say whether small casti of jin. thickness or so can be 
made from mild steel containing only } to } per cent. of carbon. 
March 30th. MILD STEEL. 


PROBLEM IN WINDING GEAR. 
(To the Bditor of The Engineer.) 

Sir,—If “ R. R. N.” will again read the above he will find the condi 
tions are: that the circumferences of the wheels must be as 5 to 3, the 
difference in the a of ropes to be 280 yards plus the difference in 
the circumference of wheels, the number of wraps on larger wheel to 
exceed those on smaller by 12, and that to unwind the ropes in same 
time the revolutions must be as $to 1. With all the above conditions my 
solution agrees. The conditions given by “R. > ee I cannot find in 


the problem. Forrest Brunton. 
Grantham, March 26th. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the varwus railway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. +» £0 14s, 6d, 
Yearly (including two double numbers) .. + £1 9s, Od, 


credit occur, an extra charge o two shillings and sixpence annum will 
be made. THE ENGINEER is registered for transmission wh nay 

Cloth Cases for binding Tue EncineEr Volume, Price 2s. 6d. each, 

Many Volumes of Tuk ENGINEER can be had price 18s, each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 

-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, Italy, apan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 


Remittance by Bill in London, —Austria, Buenos Ayres, lon, France, 
Spa Chil, Bornes, J sign 
, Sw . . Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and si. s odd lines are 
charged one shilling. The line averages seven ane 1 When an adver- 

measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be tanereed with all practical 


regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur ENGINEER, 163, Strand, 


MEETINGS NEXT WEEE. 
Tae InstiTuTION oF CiviL ENGINEERS.—Tuesday, at 8 p.m.: 
Paper to be read and discussed, ‘‘ The Actual Lateral ure of Forth. 
work,” by Mr. B. Baker, M. Inst. C.E. 


Socixty or EncINEERS.—Monday, 4th: “ Mlumination by Means 
of Compressed Gas,” by Mr. Perry F. Nursey, the | features of 
which are as follows :—The necessity for improvement in the illumina- 
tion of oe oa Reference to railway carriage lighting by 
means of 07 ry gas. Sugg and Clarke's system of compressed 
enriched coal gas as applied to railway carriage lighting. wer's 
— of compressed enriched coal gas as applied to the same pu: > 

tsch’s system of compressed oil gas as applied to lighting mallwes 

, 8teamships, and buoys. Conclusions. 

Socrery or Arts.—Monday, April 4th, at 8 p.m.: Cantor Lectures, 
“The Art of Lace-making,” by Mr. Alan8. Cole. Lecture I.—Introduc- 
tion—Early forms of twisted, plaited, and looped threads—Ornamental 
borders of Ass Greek, Roman, and other it Sumptuary 
laws—Effect o! production of machine-made lace upon production of 


hand-made lace, dc. ber yO April 5th, at 8 . m.: Foreign and Colonial 
Section, ‘Canada; the Old Colony and the New Dominion,” by Mr. E. 
Mr. John Rae, 


Bs { le Hall, M.D., F.R.8., will preside. Wednesday, 
April 6th, at 8 p.m.: Ordinary meeting, ‘“‘ The Di tion and ic 

‘se of Precious Stones,” Professor A, H. Church, F.C.8. Sir Philip 
Cunkiffe-Owen, K.C.M.G., C.B., C.I.E., will preside. 
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ARTILLERY FEATURES IN THE NAVY ESTIMATES. 


In our review of Mr. Trevelyan’s speech on the Navy 
Estimates last week we particularly called attention to two 
features in the proposed programme—namely, the new 
swift seagoing “ protected” ships and the introduction of 
breech-loading guns. We now propose to consider these 
points, together with other features in construction, in 
rather more detail. The first point to notice is one in 
the construction of our most powerful vessels now approach- 
ing completion—namely, that they are all “ citadel” 
ships, with turrets placed diagonally. This applies to the 
Inflexible, the Ajax, and the Agamemnon, which are all 
shortly to be finished ; and to the Majestic and Colossus, 
which are to be partly built this year. We say all our 
most powerful ships, use the Conqueror can hardly 
compare with them, although it a little surprises us to 
hear Mr. Trevelyan term her merely “a ship of the 
Hotspur class.” In the fact of having single turrets, the 
Conqueror and the Hotspur in her altered state certainly 
resemble one another, but the former vessel is a seagoing 
ship, and the latter only suited to coast defence. The 
former is to have 40-ton breech-loading guns, while the 
latter has comparatively short feeble 25-ton muzzle-loaders, 
The Conqueror is, according to Mr. King, 270ft. by 58ft. 
against the 235ft. by 50ft. of the Hotspur, and 6200 tons 
against 4010 tons. Nevertheless the Conqueror, with 
the disadvantage of possessing only a single turret, cannot 
take rank with those powerful vessels we have mentioned. 
Committed then, as we are, to the Inflexible type, we 
desire to have its merits brought out as distinctly and as 
soon as possible. The Inflexible is reported to have 
behaved admirably on her trial at Portsmouth ; but there 
is one matter specially bearing on the diagonal arrange- 
ment of turrets which could not be fully tried at Ports- 
mouth, namely, the power of firing ahead and astern with 
the whole of the four heavy guns. In announcing the 
design and scope of this ship at the Institution of Naval 
Architects, Mr. Barnaby dwelt on this power of firing “at 
an enemy ahead, astern, and on either beam all four guns 
together.” The diagonal position, like any other, inter- 
feres with fire approximating the line drawn through the 
two turret centres ; this being diagonal instead of fore and 
aft, both turrets are able to fire directly ahead and astern. 
We have, however, to consider another feature in the ships, 
which we may call a less fundamental one, but when 
embodied in a vessel affects it as completely as any feature 
inherent to the system, namely, the structure containing 
the officers’ quarters, &c.,on the deck. When the guns 
are all pointed ahead, owing to the width between the 
turrets, there remains—as many of our readers are aware 
—a strip running longitudinally along the deck between 
the lines of fire of the turrets, in which a narrow structure 
containing admirable quarters can be erected without 
interfering with the fire of the turrets right ahead, and 
the same thing applies to the fire astern. It follows, how- 
ever, that the guns cannot fire diagonally across this part 
of the deck, or they would fire right through this 
structure. We have laid stress on this for the following 
reason. It was reported in the Portsmouth trials 
that the guns fired within a very few degrees of 
the line of the keel, that is to say, the guns of each 
turret have hitherto not fired directly ahead, but in a direc- 
tion inclining slightly outwards. Now, it will be seen that 
this means that they have not yet been-brought to bear on 
the same ‘point or in the way that is absolutely neces- 
sary to enable them to bear on the same enemy. We 
cannot expect to have two enemies conveniently situated a 
few degrees to the right and left, consequently the main 
object of the fire right ahead has not yet been achieved. 
We do not say it might not be achieved. Probably the 
fire would tear up the deck and injure the structure, for 
we believe that the Duilio, which has diagonal turrets but 
no deck structure, can only fire three of her four guns 
straight ahead, the inner gun of the stern turret being 
omitted. In action it may be that the Inflexible would do 
what she has not done on trial, and would fire right ahead 
at the expense of some tearing and damage. e think, 
however, that it is important to learn the extent of such 
damage, and we hope that on some occasion the Inflexible 
will fire directly along her keel with all four guns. Inci- 
dentally we may observe she had only three guns mounted 
at the Portsmouth trials. These trials showed that a boat 
or top lumber of = kind falling unintentionally within 
the zone of action of the gas was carried away. It is just 
possible that the deck structure to which we have referred 
might be rent and displaced in such a way as to interfere 
with the future fire of the turrets. It seems to us running 
a risk to make five enormous first-rate armour-clad shi 
without trying this, especially as we suppose it would 
easy to make a change in respect of the deck structure if 
necessary, though no doubt to the detriment of the comfort 
of the crew. 

With regard to the swift cruisers spoken of, two are 
soon to be built of about 7000 tons F raven with 
8000-horse power, and a speed of sixteen knots. In bulk 
these ships lie between the Bellerophon and Swiftsure, 
but in engine power they equal the Inflexible, and their 
speed is to exceed that of any ships in our own or any 
other navy except that estimated for the Lepanto and 
Italia. ey will be armour belted, and carry four 
18-ton new type guns—breech-loaders we presume—and 
also smaller guns, This will, we think, be deemed a 
desirable step. Our navy has at present a large propor- 
tion of turret ships each carrying a few very heavy guns. 
A turret vessel is probably best adapted to bear a very 
heavy fire and to hit very hard, but broadside ships ought 
to produce a greater effect against an ordinary enemy, 
owing to their having many more guns, after making all 
allowance for the all-round fire of the turret. In propor- 
tion to our strength then, the number of our guns is few, 


as may be seen by comparing our sea-going armour- 


clad ships with those of France. This naturally Mg 
us to a third question, namely, that of breech-loaders. Mr. 
Trevelyan says :—“ At the present moment there is not a 
single heavy breech-loading gun mounted through the 
fleet, but by the end of the year a substantial commencement 
ill have been made in arming the fleet with these guns. 
High velocity is now vay Nee for the projectile, and this 
can only be attained by length of gun, and a gun beyond 
the usual length cannot be loaded at the muzzle under 
ordinary conditions.” We are very glad to hear this 
important fact so clearly stated. We have just noticed 
that the English ships carry but few guns. It is specially 
desirable then that they should be powerful. We trust 
that means may soon be found to substitute long breech- 
loaders for many of our muzzle-loaders. Most of our 
readers may not be aware that the new Qin. gun of 18 tons, 
spoken of actually greater power of penetration than 
the 12in. gun of 35 tons, and although doubtless by cham- 
bering, the latter gun might be made to deliver a heavier 
blow—that is, one containing a little more stored-up work, 
and therefore one that might produce more effect on 
steel or chilled armour—yet it is much more likely 
that an antagonist would be protected by wrought 
iron plates for some time to come. The work we now 
indicate then we regard as of special importance, namely, 
the substituting for our short muzzle-loading guns long 
breech-loaders in our first line of defence. The intro- 
duction of breech-loading broadside guns of great 
length and short recoil is, we trust, a comparatively easy 
matter. The heavy turret guns may be more difficult to 
deal with, but we think their case may also be faced now 
that the general bearings of the question are clearly under- 
stood. hen we dois of special importance, we do not 
mean that it need be pressed on in such haste as to prevent 
our trying fairly any system of construction which is well 
represented. We are glad to know that one or two guns con- 
structed on our present built-up system have produced 
results which are as great, or perhaps greater, than have 
been attained by steel guns. This may be due to good 
roportions. The question, however, is which gun will 
a greater pressure. Latterly we have had to record 
notable cases of explosion with most disastrous conse- 
quences, However these are accounted for, it remains to 
be seen whether confidence is not shaken by such 
accidents. On all accounts it is most desirable to demon- 
strate in fair competition how our service built-up guns 
will stand as compared with other systems. If anyone 
uestions this, we would point to the enormously increased 
emand for Krupp guns, It is a comparatively new thing 
to have guns and ammunition sent over from Germany for 
vessels fitting out in the Thames. 


CONDENSATION IN STEAM CYLINDERS. 


CrerRTAIN communications which we have received, 
elicited by the discussion which has recently taken place 
in our pages concerning the efficiency of a tandem com- 
pound engine, lead us to believe that the phenomena of 
condensation in steam engine cylinders, and the influence 
which that condensation exerts on the economical per- 
formance of the machine, are not quite so well understood 
as is desirable. All that is known, or, perhaps, need be 
known, on the subject admits, however, of being stated 
briefly and simply. It is understood by most persons who 
have devoted any attention to the theory of the steam 
engine that indicator diagrams do not give any informa- 
tion concerning the quantity of steam actually used per 
horse per hour. They show what is the smallest quantity 
that could be used by any particular engine in producing a 
givep power, but the weight of steam sent into the 
cylinder is always in excess of that accounted for by the 
di The difference is lost by leakage and conden- 
sation. But the leakage in good engines is very small, 
and consequently cylinder condensation must be regarded 
as the great element of waste in practice. 

When a perfect gas is expanded the pressures will vary 
in the inverse ratio of the pressures, and a line drawn 
through the pressures plotted for the stroke of a piston in 
a cylinder will be a hyperbola. It is convenient to regard 
steam as a perfect gas for some purposes, and the well- 


known formula, average pressure, is 


based on the assumption that steam is perfect gas, and that 
the expansion curve is a hyperbola. In order to determine 
the quantity of steam accounted for by the indicator in any 
case, it is only n to ascertain the volume of the 
space which must be filled at each stroke before the steam 
port is closed. The space is to be assumed to be filled bya 
perfect gas the weight of which is identical with that of 
steam ; and the weight so calculated is the least that the 
engine could possibly have received, for if it were less the 
space swept by the piston could not be filled with steam 
of the pressure shown by the indicator. The power 
can be calculated from the diagram, and the space to be filled 
from the drawings and dimensions of the engines; and the 
space and weight per cubic foot of the steam being known, 
a very simple calculation gives at once the weight of steam 
said to be accounted for by the indicator. Such a calcula- 
tion is very convenient and very useful when we have to 
compare the efficiencies of two or more engines ; but it, 
as we have said, tells us nothing whatever concerning the 
actual weight of steam admitted to the cylinder, and which 
is not unfrequently two or even three times as great as 
that accounted for by the indicator. We shall for the pre- 
sent assume that no leakage exists in steam engines, and 
proceed to consider when and how the condensation in 
question takes place. It is often maintained that condensa- 
tion proceeds within a cylinder from the moment the steam 
valve opens tothe end of the stroke ; but this is very far from 
being a universal truth, A little reflection will show that if 
it were true, and if condensation proceeded without inter- 
mission, the pressures must fall during expansion more 
rapidly than the space filled augmented in volume, and the 
result would be that the curve drawn by the pencil of an 
indicator would not be a portion of a true hyperbola, 
but some other curve; the pressures would no longer 
vary in the inverse ratios of the spaces. In practice 
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nothing of this kind takes place, provided the engines do 
not leak steam past the pistons and valves. With this 
condition operating, the curve of expansion will in all 
cases be very nearly a true hyperbola, and the departures 
from that curve which manifest themselves are due to 
other causes, to which we shall come in a moment, and 
not to condensation. We have lying before us a report on 
the testing of three engines all fitted with automatic trip 
valve gear, at the Cincinnati Millers’ Exhibition in June, 
1880. Attheend of this report are given copies of twenty- 
four diagrams taken from the engines tested. On all 
these diagrams the hyperbolic curve has been put in in 
dotted lines for the sake of comparison, and the indicator 
curve in every case approximates closely to it; in some 
instances it exactly coincides with it ; and in none of the 
diagrams does the space between the two curves represent 
more than about 1 lb. difference in pressure, and this, 
be it borne in mind, with nearly ten expansions. It 
is evident that this result would not have been brought 
about had condensation taken place to any considerable 
extent, after the steam valves had closed, during the 
period of expansion. The indicator curves when lower 
than the theoretical curve were probably so, to 
some extent, because of leakage. The fact that some 
of the indicator curves were identical with the 
indicator curve, proves that not only did no condensation 
take place, but that re-evaporation occurred ; for steam is not 


a perfect gas, and water is always present in a steam | tl 


cylinder, and when steam, in the presence of water, is 
expanded or compressed, the curves of expansion and 
compression are not true hyperbolas. We cannot stop 
here to explain why, and in what way, they depart from 
them. We must refer the reader who wishes to go further 
into this question to Clerk-Maxwell’s “Theory of Heat,” 
page 113 et seg. We can only repeat here that the curve 
will be naturally below that calculated; and in the 
American diagrams, to which we have referred as being 
lower than the theoretical curves, the lines are very nearly 
those proper to a mixture of steam and water expanding 
in a cylinder. When the indicator curves were higher, they 
show, as we have said, that re-evaporation took plz We 
cannot, we think, too strongly insist on this fact, that in 
well-made engines condensation does not occur after expan- 
sion begins, for many engineers find it very difficult to 
believe it. It may help to convince them if we add 
that, when steam is compressed, it is condensed 
—provided the heat generated by compression is per- 
mitted to escape, as through the walls of a cylinder. 
“Tf,” writes Maxwell, “we diminish volume and still 
maintain the same temperature, the pressure will no longer 
increase, but part of the steam will be converted into 
water; and as the volume continues to diminish, more and 
more of the steam will be condensed into the liquid form, 
while the pressure remains exactly the same.” Conversely, 
if steam be allowed to expand, water being present, and 
heat being supplied, say, from the walls of the cylinder, 
the pressure will remain constant instead of falling, and 
the water will evaporate. 

If what we have thus laid down be correct, and that it 
is true is proved by hundreds, if not thousands, of 
diagrams from well-made engines—diagrams from engines 
with imperfect valve gear teach nothing in this connection 
—it follows that all the steam condensed in a steam engine 
cylinder must be liquefied during the time the steam 
valve is open and before expansion begins. We cannot do 
better than use the Cincinnati engines of which we have 
already spoken, to illustrate what we have to say, as they 
were all three excellent, and economical in no ordinary 
degree. The three engines had each one 18in. cylinder, 
4ft. stroke, and a piston speed of a little over 600ft. 
per minute. They were fitted with condensers which 
could or could not be used at pleasure. With the 
condenser the Reynolds-Corliss engine used 20°61 Ib. 
the Harris-Corliss 19°36 Ib., and the Wheelock engine 
19°47 lb. of steam per horse per hour. But the indicator 
diagrams account in each case for 14°88 lb., 13°75 Ib., and 
13°91 lb. only. Thus in the Reynolds-Corliss engine 27 per 
cent., in the Harris-Corliss 29 per cent., and in the Whee- 
lock engine 29 per cent., in round numbers, of all the steam 
made in the boiler was condensed, or leaked away. That 
the leakage must have been very small is proved by the 
diagrams. We shall be quite close to the mark, then, if 
we say that in very good and economical engines one-fourth 
of all the steam supplied by the boilers is liquefied in the 
cylinders during the time the steam port remains open. 
This is a very important statement, and deserves careful 
consideration. Let us see what it implies. If we take the 
case of the Wheelock engine, the most economical of the 
three tested, we find that the area of the piston was 254°47in. 
that of the lid being the same, while the surface of the 
belt of cylinder included between the piston and the lid at 
the time the steam valve closed was about 368in. Adding 
123°46 square inches for port surface, we have a total of 
1000 square inches of condensing surface at each end of 
the cylinder. This could operate as a condenser for only 
about one-tenth of the time required to make a stroke. 
Summing up, we find that asurface of about 1000 square 
inches acting for about 12 minutes, or two surfaces of 
1000 square inches each acting for 6 minutes, sufficed to 
condense one-fourth of all the steam produced by two 
boilers, with 1300 square feet of heating surface; or 
to put itin another way, the surfaces in question condensed 
the fourth part of 3084 lb., or 771 lb. of steam, in the 
course of each hour, the actual time of condensation being 
as we have shown, but 12 minutes. 

We have made no allowance here for the condensation 
due to work done, while the steam valve was open. This 
would be relatively very small. Nor have we alluded to 
one or two other sources of small loss which will suggest 
themselves to our readers. Our object has been to call 
attention to the enormous cooling power by the 
comparatively small surfaces of the piston and the cylinder 
covers, and our readers will hardly fail to draw the deduc- 
tion that while the piston and cylinder covers are left un- 
jacketted, little or nothing is to be gained by jacketting 
the sides of a cylinder. It is to reducing the condensing 
powers of the piston and cylinder covers that those who 


seek to promote greater economy must give their attention. 
It will be readily understood that, as each of the surfaces 
to which we refer is heated and cooled alternately in the 
Wheelock engines 75 times in a minute, they may be 
regarded as multiplied in area toanequivalentdegree, and our 
1000 square inches at each end of the cylinder becomes, in 
a sense, 75,000in., or, for both ends, 150,000in., or 1041 
square feet. The best method of pepe condensation 
would consist in covering the face of the piston and cylinder 
lids with a non-conducting material, or one with small 
specific heat and bad powers of conduction. Lead com- 
plies with these conditions, and its use was suggested for 
the required purpose many years since in this journal. An 
American engineer acted on the suggestion, but, unfortu- 
nately, it was found at the time impossible to make the 
lead adhere to the iron, the relative expansions of the two 
metals being so different that the lead tore itself away 
from the iron. The specific heat of nickel is, unfortu- 
nately, almost the same as that of iron, namely, ‘10863, 
What its conducting power is precisely does not seem to be 
well ascertained, but it is probably about the same as that 
of iron. Were it not for these facts, nickel might be used 
to plate the faces of pistons and cylinder covers with 
advantage. There does not appear, however, to be any 
obstacle in the way of using porcelain or slate for the 
intended purpose, plates of the material about an inch thick 
could easily be let into and secured by cement in seats cast for 
1e purpose in the metal. The experiment would be well 
worth trying. Any expedient, in short, which holds out 
fair promise of neutralising the enormous condensing 
powers of the piston face and cover would be worth 
testing. To the prevention of this condensation we can 
alone look for further progress in the direction of 
economy. 


ENGINEERING TRADE PROSPECTS. 


TRUSTWORTHY returns, which during the past month have 
been collected throughout the engineering trades of the 
United Kingdom, are of anything but a satisfactory nature as 
regards the present position and prospects of this important 
branch of industry. The revival in trade which appeared to 
have taken place a few months back has not continued, and has 
been confirmed only in some exceptional or special departments. 
From nearly all of the kingdom the reports recently sent 
in speak of trade as dull or bad ; the inquiries which were being 
made during 1880 have not led to much actual work, and there 
appears to be generally an increasing feeling of depression. With 
but few exceptions there are no districts or branches of trade in 
which there is any declared activity, and the result of the returns 
is to show that the iron trades, taking them all through, are in 
the year 1881 really in no better position than in 1880. It is 
true that there are some exceptions to the otherwise general 
depression which is reported. The most marked exception has 
been in the iron shipbuilding and marine engineering trades, in 
which great activity has prevailed throughout the kingdom. In 
all the English ports, in Scotiand, and in Ireland the producing 
powers in these branches of trade have been kept in full 
employment, and in some cases shipbuilders are reported to be 
so fully engaged that for the present they are unable to take on 
any new orders. One or two other branches of trade, although 
far from being generally active, have in some districts been 
fairly supplied with work. Tool-making has in several districts 
been moderately active. Locomotive builders are also in many 
cases fairly well supplied ; whilst some branches of the textile 
machine trade are tolerably well engaged. In all these branches 
of trade, however, it is reported that work has been taken under 
severe competition, and consequently at prices which have given 
but poor results to employers. That this general depression has 
also been disastrous to the interests of the men is borne out by 
the official reports of the engineers’, ironfounders’, and boiler- 
makers’ trades unions. So far as the condition of trade is con- 
cerned these reports completely substantiate the returns which 
have been collected from the employers ; but they show in addi- 
tion that the funds of the unions have suffered considerably, a 
special levy having been necessary in the Amalgamated Society 
of Engineers to. keep up the cash balance to the amount required 
by the rules. Additional evidence is also furnished by Mr. J. M. 
Ludlow, the Registrar of Friendly Societies, of the serious effect 
which the depression of trade has had upon the workmen's 
unions. There has been a decrease both in the number of 
societies and in the number of members, the returns sent in to 
Government showing a decline of one-fifth in members, whilst 
the funds have declined considerably more than one-sixth, and 
in view of the present condition of some of the societies we 
understand that Mr. Stark, who some time back reported on 
the financial position of the Amalgamated Society of Engineers, 
has now in hand other inquiries in the same direction with the 
object of thoroughly investigating the funds of several trades 
union societies. 


CONTINUOUS BRAKES ON THE LONDON AND NORTH-WESTERN 
RAILWAY, 

Tue recent fatal accident at Dalston has, it seems, given point 
to the long-continued adverse criticism of the Board of Trade 
officers, of almost all railway engineers, and of the public, of the 
system of continuous, or partly continuous, brake which has been 
largely applied to the stock of the London and North-Western 
Railway. The chairman of the line has usually endeavoured at 
all the meetings of the company to persuade the shareholders 
and the public that an emergency brake could be a good brake, 
but at the last meeting his arguments showed their own weakness 
and the insufficiency of the brake. The emergency e is, 
however, it is said, to be discarded, and another to be adopted. 
Now the settlement of the brake question on a line like the 
London and North-Western is a matter of great importance, and 
it is to be sincerely hoped that the directors, or their chief officers, 
will not make a mistake in their selection. Broadly speaking 
there are but two kinds of continuous brakes that are likely to be 
considered, namely, the automatic vacuum and the automatic 
pressure. Of the former of these there are several forms, of the 
pressure brake there is but one, namely, the Westinghouse brake. 
Conjecture will, of course, be busy on the subject of choice 
between these, but the question remains, is it on public grounds 
politic that the matter should be determined by a few railway 
chiefs, who, however desirous of making the best possible 
selection, may have biassed opinions on a question which has 
been so long before all interested? All the evidence, experimental 
and working, that can be necessary to a decision on the brake 
question has been for many months available, and it may be 
again suggested that a small Commission should be appointed to 
consider, from already printed evidence, which brakes of those actu- 
ally in use on any English railway fulfil the requirements as at 
present laid down by Board of Trade or the amended 


requirements which the Commission should recommend for 
adoption by the Board of Trade. The Commissioners should 

practical engineers not directly connected with railways, 
and they might be nominated by the Board of Trade, the Insti- 
tution of Civil Engineers, and by the Institution of Mechanical 
Engineers. It would be a matter much to be regretted that a 
great railway should be isolated by the form of brake it might 
adopt ; but as the London and North-Western already runs in 
connection with other lines, and one on which the Westinghouse 
brake has been adopted, it may be the intention of the company 
to use that brake. Such a company cannot of course make the 
cost a primary consideration. There is, moreover, no time now 
for a new set of experiments on new ideas ; indeed the brake 
question is so far covered with patents that no combination can 
be conceived which would not infringe one or other patents, 
We may, therefore, hope that if the ey has decided to 
remove the chain brake, the question of general adoption of the 
best brake by all railways will receive the attention which so im. 
portant a matter deserves. 


NORTHERN IRON TRADE, 

Tux question whether there is an over production of pig iron 
in the Cleveland and Durham district seems likely to be settled, 
and that in the way that is most desirable. There is now a 
marked growth observable in the quantities of pig iron shipped 
out of the chief ports of the district ; and it is especially note- 
worthy that the growth is not alone in the quantities that are 
being sent to Scotland, but to the Continental ports as they are 
opened out, whilst there have also been a few shipments to the 
United States, but the quantities in the latter case are far below 
those in the corresponding month of last year, and they are in 
part, but not entirely, of hematite iron, and whilst there is 
this decided growth in the shipments, the malleable iron trade 
of the North is slowly recovering from the dulness which fell 
upon it from the stoppage of constructional operations at the 
shipyards during the protracted winter. Should the shipments 
return to what was their normal height last winter—and thereseems 
some probability of this, judging from the experience of the lastfew 
weeks—it is almost certain that that increase of the stocks in the 
hands of the makers and in the warrant stores will be stopped. 
It is this growth of stocks which is the source of weakness in 
the trade, and in the prices of iron. So soon as the natural 
equipoise is attained—so soon as the demand is as large rs the 
production—we shall find the prices will steady, and may 
rise ; and the earliest symptoms of this will be the sign for 
which users are waiting before they begin to cease working from 
wagon to furnace or foundry. The past few months have caused 
mill-owners and foundry-owners to keep their stockyards bare ; 
but with any determined upward movement in prices, there 
would be a change, and a decrease in the stocks in the hands of 
the makers would be the result with probably a more rapid rise 
in the prices. It cannot be said that there is at the present time 
any indication of a large demand for crude iron from the United 
States, but there is a slight and fitful demand. It remains to be 
seen how far this will continue, but it is evident that for the 
present there will be a dependence more upon the demand from 
Germany and Belgium and Scotland, as well as for that for the 
forges and foundries of Durham, than upon that which last year 
so markedly affected the iron trade of the North, in common 
with that of other British districts. Now that there are indica- 
tions of more settled weather, and that the constructional 
trades that benefit the metallurgical industries so much are 
beginning to be active, we have fair ground for hoping that we 
shall find a better trade in iron and steel forthe year than two 
months ago seemed probable. There are large orders for rails 
being given out in the United States, and it may be that a part 
of these will prove a full counterbalance for the loss that we 
shall probably find from the high figures of a year ago for 
America for crude iron, 
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SEWERAGE WORKS, CALNE, WILTSHIRE. 
Ran ama Messrs. Dudley and De Salis, 1, Westminster- 


rs, 

& ad, 
James Dyer, Camberwell .. .. .. 702710 9 
Saunders and Gibbs, NewSwindon .. .. .. .. 50514 6 
W. Rigby, Worksop .. .. 5843 7 6 
J. Simmons, Sidcup .. .. .. .. « 5206 610 
W. Harris, Camberwell < Ge os 
G. Rayner, Bootle 4864 1°58 
S. Cowburn, Hindley .. 47066 14 6 
J. Mackay, Herefo 4730 12 4 
Ambrose and Son, Bath oe 4369 13 10 


Strachan and Co., London—accepted 4311 2 


COAL MINING IN CHINA—CHINESE ENGI- 
NEERING AND MINING COMPANY. 


IN our impression of the 18th ult. we gave general drawings of 
the arrangements of the coal mining plant of the Chinese Engineer 
ing and Mining Company at Kai-Ping. We now give engravings 
showing the pumping and winding engines to a larger scale, 
together with details of the winding engine. The pumping 
engines are direct-acting engines with Davey's differential 
valve gear, the winding engines being fitted with Cornish double 
beat valves made of gun-metal. Both engines are constructed 
by Messrs. Hathorn, Davey and Co., Leeds. 

The general drawing of the surface plant given at page 204 of 
our last impression shows the four boilers and the winding and 
pumping engines in position. Space has been provided for four 
more boilers, and another winding engine as shown. 

Another pumping engine exactly similar to that already sent 
out, and to that shown at page 237, has been sent to China to 
work over the second pit. One engine raises the water from a 
depth of 600ft. to 300ft. from the surface, and the other raises 
the water from that level—300ft.—to the surface. Our illus- 
trations in almost all respects explain themselves, so that it is 
only necessary to give the leading dimensions. 

The pumping engines have cylinders 30in. and 50in. diameter 
x 6ft. 3in. stroke; and work 2lin. pumps, capable of pumping 
250 cubic feet of water per minute from a depth of 800ft. The 
air pump is worked from an arm on the quadrant shaft. 

The winding engine is capable of raising 800 tons a-day from 
a depth of 500ft. in twelve working hours. It has two cylinders 
each 28in. diameter x 4ft. 6in. stroke. The winding drum is 
18ft. diameter x 5ft. wide. The valves, as already stated, are 


double beat Cornish, worked as shown in the general drawing— 
page 240, and in detail, page 237. At present there are four 
multitubular boilers 10ft. long, 5ft. 6in. diameter, the working 
pressure being 601b. In addition to the above, a small semi- 
portable boiler of locomotive type, with winding engine having 
a pair of cylinders 8in. diameter x 16in. stroke, has been supplied 
‘or sinking ; also pit-head gear, cages, pulleys, wire ropes, &c. 
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RAILWAY MATTERS, 


Tue highest railway bridge in the world is said to be that on 
the Cincinnati Railway, across the Kentucky river. It is 283ft. 
above the level of the water. 

THE electric railway and the letter post were the subjects of a 
lecture delivered last week by Herr eee von Wattenwyl to 
the scientific club of Vienna. 

Ir 1s reported from Warsaw, according to Continental Cor- 
respondence, that the establishment there of a large factory for 
building railway engines is in contemplation. 

Tue railway receipts for 1880 in New South Wales were £212,664 
in excess of those of the previous year, and the Post-office receipts 
showed an increase for the year of. £26,964. 

WE learn from Milan that the St. Gothard Tunnel will be built 
up through its entire length. The previous intention was not to 
build up the central part of the tunnel, which passes through hard 
rocks, 

THE Victorian Minister of Railways has refused compensation 
or damage done to crops by fires arising from sparks from the 
engines. He expressed an opinion that many ricks were purposely 
placed near the railway. 

THE tramway lines to Greenheys, Openshaw, and Newton Heath 
were inspected on the 25th ult. by Colonel Hutchinson, repre- 
senting the Board of Trade, and it is expected that the three 
routes will be opened for traflic early next week. 

THE Austrian Minister of Commerce has granted to Baron 
Nicholas Mustatza, in Czernowitz, a concession for preliminary 
works of a branch line of the Lemberg-Czernowitz-Jassy Railway, 
running from a point near Zuczka to Novoselitza and the Austrian 
frontier. 

In view of the proposed construction by a French company of a 
railway in opposition to the Rubattino line, Hi li es has 
suggested to the Italian company to submit the question to arbitra- 
tion. Signor Rubattino has agreed to this proposal, and chosen 
Commander Martorelli to represent him in the arbitration. 


Tue Arlberg Tunnel, which will connect Switzerland with 
Austria, owing to the favourable nature of the rock on the eastern 
side, had in the middle of March been penetrated to a distance of 
600 metres. At the western end the work proceeds more slowly, 
the harder stone causing repeated interruptions of the boring. 

THE Bill relating to the construction of the Pest-Semlin Railway 
is expected to be laid before the Hungarian Diet within a few days. 
The Bill names the group of the Société de ’Union Générale at 
Paris as contractors, which has now fulfilled the main condition 
required, namely, the acquirement of the concession to construct 
the railway in Servia. 

IN a recent number of La France a short account is given of the 
results of working of the Francq fireless locomotive by the Paris 
General Omnibus Company on the tramway from the Louvre to 
Versailles. It speaks in high terms of the economy and rapidity 
of transport which the engines secure, and no inconvenience seems 
to be experienced in the streets with ordinary traffic and horses, 

AN American contemporary learns that the Northern Pacific 
railway will be lengthened 400 miles the present year. This will 
leave a gap of 450 miles between the western terminus of the 
eastern section and the eastern terminus of the Columbia river 
section, and a second gap of 150 miles between the Columbia river 
and Puget’s Sound, The entire length of the road when completed 
will be 2700 miles. 

THE Pennsylvania Railroad Company has recently made surveys 
of a new route, by means of which the famous Horseshoe Bend will 
in future cease to be used by passenger trains. ‘The contemplated 
new line will be more nearly straight, but with steeper grades. 
With steel rails and heavy engines, it is thought that these grades 
will be less objectionable than the sharp and frequent curves of 
the present track. 


It is now proposed, says the Ontario correspondent of India and 
the Colonies—and the Government have taken up the matter—to 
open up on communication between the Dominion and 
Eastern Asia by way of British Columbia. This is another indica- 
tion of the future channel to travel between England and Asia, the 
distance being shorter vid the Dominion than by the present routes. 
Already a line of steamers to connect with the Canadian Pacific is 
spoken of. 

Tue directors are rapidly organising, and will have everything in 
shape to commence work on the Pacific Railway at the opening of 
spring. ‘The impetus given to emigration to Manitoba by the 

nal settlement oF this question is, says a colonial contempo! " 
shown by the fact that alendy a party has gone up to the North- 
West from London fully a month earlier than usual. On all hands 
a very large emigration is looked for this summer, and very large 
orders for manufactured goods, especially agricultural implements, 
are coming down from the Winnipeg dealers to our manufacturers. 
Whole train-loads of ploughs, wagons, &c., are now awaiting ship- 
ment in London (Ontario).” 


A MEETING was held in Middlesbrough Exchange on Tuesday 
afternoon, to ider the question of railway rates, with especial 
reference to the Railway Commission of Inquiry. Various 
anomalies were considered, and the petty policy of railway com- 

nies in taking undue advantage of their customers where there 
ils no competition, and conveying even at a loss when there is, was 
also spoken of. A general feeling prevails that pig iron rates, 
after adjustment in a liberal spirit, should pow be made to 
apply to manufactured iron. Such traffic is loaded by the sender, 
unloaded by the receiver, and nothing whatever is done by the 
railway company beyond finding trucks and conveying it. Why, 
then, different gradations chem be made in the rates payable for 
iron, all of which is equally undamageable, and simply because 
there is a little difference in intrinsic value, cannot be understood 
by any except railway official intellects ! 


THE preliminary works of tracing a line of railway from Ragusa 
through the Narenta Valley to Mostar, and thence past Konjiza 
to Serajevo, will, according to Continental Correspondence, be 
undertaken next month as soon as the weather shall permit. It 
will be under the auspices of the Austrian Government, and sup- 
ported by the local commission of the annexed States. Several 
merchants of Ragusa have subscribed towards the preliminary cost 
of the undertaking, as Ragusa is chiefly interested in the establish- 
ment of the projected line. The expenses of constructing the 
railway in question are, however, considered enormous, in conse- 
quence of the technical difficulties that will have to be surmounted 
in so mountainous and rocky a country, and it is a matter of doubt 
whether the undertaking will be a financial success in the face of 
the two competing lines in contemplation, to be constructed from 
Spalato, the chief commercial town in Dalmatia, 

Tue following figures taken from the Railroad Gazette give 
the United States railway accidents from 1873 to 1880 inclusive, 
for each month, and are interesting as showing that though there 
is a general tendency to larger bers of accidents in the first 
and last five months of the year the late summer and winter 
months are by no means invariably accompanied by most accidents : 


1878, 1874. 1875. i876. 1877. 1878. 1879. 1880, 

February 133 67 64 
March 112 88 .. 122 .. 100 .. 58 49 61 65 
April 101 69... 60... 56.. 69 46 50 7 
June 90 Bai 64 56 
July 90 @.. 7%... 53... 54 81 78 
August 150 98... 75 7 112 
September 106 89 .. 116 .. 106 84... 76 re 124 
r 81... 88 .. 108 82... 61... 104 120 
November 76 82... 87 83 .. 68 86 145 
mber 74... 84 88 66... 63 69 135 


NOTES AND MEMORANDA. 


Ir is estimated that the annual deposit of silt in the Yarra 
mouth and Hobson’s Bay varies from 150,000 to 250,000 cubic 
yards, 


ASBESTOS powder, made into a thick paste with liquid silicate of 
soda, is used with great advantage for making joints, fitting taps 
and connecting pipes, filling cracks, &c. It hardens very quickly, 
stands any heat, and is steam tight. 

THE total number of telegraphic despatches sent in Italy in 1880 
amounted to 26,332,579. This includes 199,579 foreign telegrams, 
which were transmitted through Italian wires. The increase on 
1879 in the total number is 2,398,824. 


ALBUMEN, from which the blood corpuscles have been entirely 
removed, has been bleached by subjecting it to the action of the 
electric light, the rays of which are properly collected by means of 
lenses, &c. It is stated that the albumen may be bleached within 
twenty-four hours, The albumen may be in a dry or fluid state. 


A SEMI-OFFICIAL Hungarian paper gives the following summary 
of the late census in the ‘‘ countries subject to the Crown of St. 
Stephen”:—Hungary and Transylvania, 13,697,999; Fiume and 
its district, 21,363 ; Croatia and Sclavonia, 1,191,845; the Military 
Frontier, 697,516 ; total, 15,608,723. The total population in 1870 
was 15,417,327, the increase being 191,396, or at the rate of only 
1°24 per cent. for the whole period of ten years. 


TEN years ago the centre of the population of the United States 
was about forty-eight miles east o: Tincienbdl, Ohio. The super- 
intendent of the late census announces that the growth of the 
great West during the past decade carried the centre of popula- 
tion about fifty miles. west, while the large increase in the 
Southein States carried it a little southward. The result places 
the centre of population within the limits of Cincinnati. 

A COLUMN of air JOft. in height will balance one 10ft. 5in. in 
height, which is 20 deg. warmer. Thus with a column of air in a 
ventilating pipe 20 deg. warmer than the outer air, and 10ft. 5in. 
high, the cing colder column may be supposed to have a fall 
of 5in. This induces a velocity of movement of 310ft. per minute, 
and if the ventilating pipe or chi have a secti area 0 
1 square foot, the ond mall of vitiated air will be 310 cubic feet 
per minute. 

M. J. Jovsert finds that in electro-magnetic machines, for a 
given intensity of field, under whatever other conditions the 
machine may operate, at the moment when it gives the maximum 
work the intensity is constant and equal to the quotient by V 2of 
the absolute maximum intensity ; the electro-magnetic work is 
proportional to the velocity ; the velocity is in a constant ratio to 
the resistance. The machines, therefore, differ from ordinary 
batteries, inasmuch as the battery maximum requires no external 
resistance. 


THE best dynamite was formerly made with the “‘ Kieselguhr ” of 
Hanover, which, according to a recent paper by M. Gobi in the 
‘* Memoirs of the St. Petersburg Soc. of Nat.,” can absorb as much 
as 75 per cent. of nitro-glycerine, but is now made with the dia- 
tomaceous deposits from Randanne, in the department of Puy-de- 
Dome, which will absorb from 73 to 78 per cent. of nitro-glycerine. 
It is worthy of notice that both these formations have been 
described by Ehrenberg. It is obvious that the good quality of 
dynamite prepared from these two deposits depends upon the 
rorosity of the small débris of the frustules of the microscopical 

iatoms. Thus, M. Gobi recommends especially those deposits 
which contain mostly frustules from the species of Epithemia, 
Navicula, Symedra, and Melosira, their sada oe being of a greater 
size and more porous those of the Fragillaria, Cocconeis, 
Nitzschia, &c. 

Ir is not the first attempt that is usually successful in tinning 
iron in the cold. The chief point which requires attention is, 
according to a contemporary, that the tinning of iron in the cold 
cannot succeed at all unless the bath contains, in solution or sus- 
pension, an organic substance like starch or glucose, although no 
recise scientific explanation of this indispensable condition has 
hitherto been given. To 100 litres of water are added 3 kilos. of 

e meal ; this mixture is boiled for half-an-hour, and next filtered 
through cloth ; to the clear but thickish liquid are added 106 kilos. 
of pyro-phosphate of soda, 17 kilos. of protochloride of tin in 
crystals—so-called tin salt—67 kilos. of neutral protochloride of 
tin, 100 to 120 grammes of sulphuric acid ; this liquid is placed in 
well-made wooden troughs, and serves more especially for the 
tinning of iron and steel wire—previously polished—for the use of 
carding machines. When, instead of the two sorts of tin just 
named, cyanide of silver and cyanide of potassium are taken, the 
iron is perfectly silvered. 

A PATENT for the dephosphorisation of pig iron in employing the 
Bessemer process has been obtained, pon. to ‘* Continental 
Correspondence,” by the Hérde Mining and Furnace Union and 
throwing a quantity of magnesian lime, or a mixture of eight Ss 
of lime to a of =A oxide, into the converter just before the kw 
flows in. Its weight is almost equal to the double quantity of the 
silica and phosphorus coaiest in the iron. After blowing for 
from six to tenminutes, the converter is quickly turned, and a mix- 
ture of from two to three parts of lime to one part of iron oxide 
free from silicic acid is thrown in. The second quantity is about 
two-thirds of the first. The converter is then raised, and blowi 
continues until the carbon lines of the spectrum disappear, an 
a thick brown smoke, with a well-defined edge of white smoke 
encircling the flame, appears at the mouth of the converter. The 
time taken in blowing is in general from one-fourth to one-seventh 
of that previously required. 

Two methods of preventing endosmose in a too fluid cell are 
described by M. D’Arsonval in the Comptes Rendus. First for cells 
without a porous diaphragm. A layer of powdered copper sulphate 
is quanta a layer of animal charcoal, and the zinc and exciti 
liquid placed on the top of these layers, as in an ordinary Callaud 
element. The zinc will remain unaltered for any length of time 
as long as the circuit is not completed. The internal resistance of 
the cell is increased by the charcoal, but not more so than by the 
sand usually used. The second method is to use a depolarising 
liquid, which forms a precipitate with the exciting liquid. This 
precipitate soon forms an er ger a coating on the walls of the 
ages cell, which prevents the mixing of the liquids by diffusion. 

e precipitate must conduct electricity and be an electrolyte. An 
element formed of zinc in zinc chloride in the outer cell, and silver 
in silver nitrate in the porous cell, has an E.M.F. of 1°5 volt, and 
a very small resist, Ach element, composed of zinc in 
zinc sulphate, with lead in lead nitrate, has an E.M.F. of 
— ‘75 volt. 

THE two of Sakkarah have just been 
yea 4 described by M. Brugsch in the tian Institute at 
Cairo. ey are situated in the desert west of Sakkarah. The 
galleries and chambers are covered with hieroglyphics, in which 
the two words ‘‘Merina” and “Pepi” occur as royal names. 
M. Brugsch showed from the context that the two p ids were 
the monuments of the two kings, Pepi, and his son Horemsaf, of 
the sixth dynasty of Manetho. The granite sarcophagi, also 
covered with hieroglyphics, still stood in their old places; but of 
the mummies only one was found—that of Horemsaf, deprived of 
its ornaments and robes. The pyramids have evidently been 
plundered in ancient times. They are the earliest examples of 
royal graves in + which are adorned with hieroglyphic 
inscriptions of a religious nature. The star Sothis—Sirius—the 
constellation Orion, and the planet Venus are represented. It is 
most remarkable that in the Cairo Museum there is a tombstone 
erected to the memory of a certain Una, an official at the court of 
King Pepi. The inscription on the stone refers to the building of 


oe aoe opened pyramids of Sakkarah, which was superintended 
y Una, 


MISCELLANEA. 


WE notice that Mr. Arthur Rigg has removed his offices from 
1, Fenchurch-street, to 42, Old Broad-street. 

THE offices of Mr. James Cleminson have been removed from 
No. 5 to No. 7, Westminster-chambers, Victoria-strect, West- 
minster, 

Tuer firm of MacNaught, Robertson, and Co, has been re-con- 
structed, and the well-known stock of iron and steel and girders 
will be again available. 

Messrs. WILLIAM DENNY AND BRoTHERS have established a 
station of the Meteorological Society of Scotland in their ship- 
building yard at Dumbarton. 

Prince LEOPOLD has consented to lay the foundation stone of 
the City and Guilds of London Technical College, Finsbury. The 
ceremony will probably take place early in May. 

Der LEssEps says the Panama canal will certainly be finished by 
1888, on an estimated cost of 100,000,000dols. The work will not 
require more than 8000 to 10,000 workmen in the most busy 
period. 

For the construction of thenew Whitby Harbour thelocal Harbour 
and Port Commissioners have received ten tenders from as many well- 
known contractors. The highest tender is £39,000 and the lowest 


ELEcTRIC tel hy made very small progress in China, owing 
to difficulties pram. with the alphabet. The —— on the 
other hand, is hailed as a great acquisition, and is being largely 
adopted officially. 

WE understand that Messrs. Dorman, Long, and Co., of the 
Britannia and West Marsh Ironworks, Middlesbrough, have 
appointed Messrs. Gill, McBride and Co., of 53, Gracechurch-street, 
E.C., their London agents. 

THE Commissaire-Général of the Paris International Exhibition 
of Electricity informs those interested that the delay in the 
deposits of demands for admission, the period of the receipt of 
which was to have expired on the 31st, is prolonged up to the 15th 
of April. 

In a recent discussion before an architectural society in Paris, 
one of the engineers attributed the fall of the roof of St. Martin 
market to the unequal distribution of the snow, which had been 
swept by the wind and drifted in some places to a depth that had 
never been anticipated. 

Ru E of thumb modes of estimating the strength of ropes and 
chains have often killed people, and a man was killed, and another 
frightfully injured a few days ago at the Bankfoot Colliery shaft 
by the breaking of a rope, by which pipes were being raised and 
which fell upon and Sens among the staging. 

WE are informed that Messrs. R. Hornsby and Sons have been 
awarded ten separate highest awards at the Melbourne Exhibition 
for engines, thrashing machines, one-horse mowers, two-horse 
mowers, reapers, ploughs, winnowers, root pulpers, hedge cutters, 
and for their collection of general machinery. 

On the 4th ult., the U.S. excise order, which admitted plate and 
boiler iron in which holes are punched at 35 per cent. ad valorem 
was, according to the American Manufacturer, revoked by Secre- 

Sherman, and hereafter the rate of duty on all plate and 
boiler iron will be £5 per ton, as prescribed by law. 

A VERY interesting biographical notice of Henri- Victor Regnault, 
to whom all engineers and every physicist owe so much, was read 
on the 14th inst., before the Institute of France, by M. J. B. 
Dumas, the perpetual secretary of the Académie des Sciences, and 
has been since published in the Annales Industrielles. 

Ir is proposed to lay a cable between the island of Sakhaline and 
the mainland of Western Siberia, a distance of about 63} nautical 
miles. This island isa large Russian penitentiary, and, with the 
exception of four ths in the , is cub ofl trem the main- 
land, the only means of communication being by sledges. 

ANOTHER joint stock company, we learn from ‘‘ Continental 
Correspondence,” has been formed, this time at Stettin, to enter 
on the business of letting out steam ploughs on hire to farmers. 
The benefit of this system seems already to be appreciated, for 
there is evidently a tendency to form similar companies all over 
the Continent. 

Rove is investing heavily in the electric light. This city is to 
be illuminated, and tenders have been received from Messrs. 
Siemens and a local firm. The te fe ludes the establishment 
of a motor of 500-horse power, capable of supplying 1200 lamps, of 
50 Carcel burner power each. The light will be distributed amongst 
—— who will be enabled to turn their own lights off and on 
at will. 


In the manufactures of England, the operatives employed 
number 2,930,000, against 2,781,000 of Germany, and 1,936,000 of 
France, and 1,150,000 of Russia. The production per operative is 
given as—United Kingdom, £224; France, £220; Germany, £103. 
In the principal textile manufactures, cotton and wool, the United 
Kingdom produces a total of the value of £155,000,000; the United 
States, £84,000,000 ; France, £68,000,000 ; Germany, £48,000,000. 

AccoRDING to the Public Works report to June last, the total 
expenditure on public works in South Australia was £1,189,629, 
and the miles of railway open 631. The excess of receipts over 
expenditure during the twelve months pays £2 18s. 3d. per cent. 
on the capital expended. The largest profit was from the Port 
Pirie line, amounting to 11°14 per cent., due pyr to goods 
—— “a” workings of the North-West Bend line show a profit 
,000. 


On Friday last the directors in the firm of Bolckow, Vaughan, 
and Co., assembled at the Eston Steel Works to witness the 
inaugural ‘‘ blow” of their third fifteen-ton Bessemer converter. 
The general manager, Mr. E. W. Richards, directed the proceed- 
ings. The new converter is fitted with a worm-and-wheel 
apparatus, as suggested by Mr. E. W. Richards, for preventing the 

mitous liability of the converters to unexpectedly empty the r 
contents into the ‘‘ pit.” 


Messrs. G. Barter Toms AND Co., of 7a, Laurence Pountney-hill, 
have just published a new edition of their List of Sections. Many 
additional sizes of iron and various sections rolled in steel are 

iven, so that shipbuilders, engineers, architects, and others, will 
ve a ready means of finding out at a glance what rolls exist and 
what sizes they can most economically employ when ca 
work. The list contains over 1450 sections of angle, tee, bulb, 
joist, and channel iron and steel. The addition of steel sections is 
_ important item, and the list should be in every constructor’s 
office, 

THERE is a Bill now before Parliament to give London the 
benefit of the system of compressed air clocks, which has been suc- 
cessfully and extensively established in Paris. The compressed 
air clocks consist of a new and very simple construction of the 
works of the ordinary timepiece, by which all the clocks of any 
city or town, however much separated and distant from each other, 
can be governed and wound up and regulated by means of a 
pneumatic air current and connecting mechanism that secures 
their regular going and their constant synchronisation. The move- 
ment can be applied to all existing clocks or timepieces, wherever 
placed, and there may be either one central motor or several, 
according to the area of each municipality. If the system were 

opted in London and the environs, as proposed by the Bill 
already referred to, which has the consent and sanction of the 
City authorities and the Metropolitan Board of Works, the result 
would be that every clock embraced within the system, no matter 
where situated, would always indicate precisely the same time of 
the day or night. The number of stations Le ga for the 
i oe by the promoters of the Bill now before Parliament is 
ten. e maximum for public clocks is not to exceed 


12s, 6d. per annum, 
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THE FUTURE DEVELOPMENT OF ELECTRICAL 
APPLIANCES. 

Pror. J. Perry delivered a lecture on this subject at the 
Society of Arts last week, which contains in an epitomised form 
the salient points of the hopes and fears of the more sanguine 
spirits of the electrical world. Prof. Perry is one of the two 
Professors who have been dubbed the “Japanese Twins,” and 
whose insatiate love of work induced one of our most celebrated 
men of science to say that they caused the centre of experimental 
research to tend towards Tokio instead of London. Professors 
Ayrton and Perry have for some time been again resident in 
England, but it is evident that they did not leave any of their 
energy in Japan, for those who know them intimately, know that 
they are pursuing numerous original investigations, and that so 
soon as one is finished, another is commenced. It would have 
been difficult then to have found an abler exponent of the future 
of electricity. 

Prof. Perry, after referring to what might have been said of 
the great things physical science has done for humanity, plunged 
into his subject. The work to be done was vast, and the 
workers altogether out of proportion to the task. 

The methods of measurement of electricity is not generally 
understuod. Perhaps when electricity is supplied to every house 
in the city at a certain price per horse-power, and is used by 
private individuals for many different purposes, this ignorance 
will disappear. Electrical energy is obtained in various ways, 
but the generators get heated, and one great object of inventors 
is to obtain from machines as much as possible electrical energy 
of the energy in the first place supplied to such machine. The 
lecturer called particular attention to the difference between 
electricity and electrical energy, and attempted to drive home 
the fundamental conceptions of electrical science by the 
analogies derivable from hydraulics. A miller speaks not only 
of quantity of water, but also of head of water. The statement 
then of quantity of electricity is insufficient, except we know 
the electrical property analogous to head of water, and which is 
termed electrical potential. A small quantity of electricity of 
high potential is similar to a small quantity of water at high 
level. The analogies between water and electricity were 
collected in the form of a table shown on a wall sheet as follows: 


We Want to Use Water. Te Want to Use Electricity. 

1. Steam pumps burn coal, 1. Generator burns zinc, or 
and lifts water to a higher uses mechanical power, and 
level. lifts electricity to a higher level 
or potential. 

2. Energy available is amount 
of electricity x difference of 
potential. 

3. If we let all the electricity 
flow through a wire from one 
screw of our generator to the 
other without doing work, all 
the electrical energy is con- 
verted into heat because of 
resistance of wire. 

4. If we let our electricity 
work a machine as well as flow 
through wires, less flows than 
before, less power is wasted 
through the resistance of the 
wire. 

5. However long and thin 
the wires may be, electricity 
may be brought from any dis- 
tance, however great, to give 
out almost all its original energy 
toa machine. This requires a 
great difference of potentials 
and a small current. 


2. Energy available is amount 
of water lifted x difference of 
level. 

3. If we let all the water 
flow away through channel to 
lower level without doing work, 
its energy is all converted into 
heat because of frictional re- 
sistance of pipe or channel. 


4. If we let water work a 
hoist as well as fiow through 
channels, less water flows than 
before, less power is wasted in 
friction. 


5. However long and narrow 
may be the channels, water 
may be brought from any dis- 
tance, however great, to give 
out almost all its original 
energy to a hoist. This re- 
quires a great head and small 
quantity of water. 


The difference between potential and electro-motive force was 
explained thus—“ difference of potential” is analogous with 
“difference of pressure” or “head” of water, howsoever pro- 
duced ; whereas electro-motive force is analogous with the differ- 
ence of pressure before and behind a slowly moving piston of 
the pump employed by an unfortunate miller to produce his 
water supply. Electricians have very definite ideas upon the 
subject they are working at, and especial attention is paid to the 
measurements on which their work depends. Examples of these 
measurements were shown by the following tables on wall 
sheets :— 


ELECTRICAL MAGNITUDES (SOME RATHER APPROXIMATE.) 
Resistance of 

One yard of copper wire, one eighth of an 

inch diameter ... ... ... 0002 chms. 

One mile ordinary iron telegraph wire 10to 20 ,, 

Some of our selenium cells . 40t0 1,000,000 ,, 

A good telegraph insulator ... 4,000,000,000,000 ,, 
Electro-motive force ot 

A pair of copper-iron junctions ata dif- 


ference of temperature of 1 deg. Fah. =0°000,0 volt. 
Contact of zinc and copper ... ... = 075 ,, 
One Daniell’s cell ... ... ... = 
Mr. Latimer Clark’s standard cell = tS . 
One of Dr. De la Rue’s batteries ... = 1100. 


Lightning flashes probably many millions of volts. 
Current measured by us in some experiments :— 
Using electrometer . = almost infinitely small 
currents. 
Using delicate galvanometer = 0°00,000,000,040 weber. 
Current received from Atlantic cable, 
when 25 words per minute are 


being sent ... ... ... ... = 0°000,001 weber. 
Current in ordinary land telegraph 

0003~—C«, 
Current from dynamo machine to 100 


In any circuit, current in webers = electro-motive force in 
volts -+ resistance in ohms. 


Rate oF Propuction oF Heat, CALCULATED IN THE SHAPE OF 
HoRsE-POWER. 


In the whole of a circuit=current in webers x electro-motive force 

in volts + 746. 

In any part of circuit=current in webers x difference of potential 
at the two ends of the part of the circuit in question +746. 
Or,=square of current in webersx resistance of the part in 

ohms +746. 

If there are a number of generators of electricity in a circuit, 
whose electro-motive forces in volts are—E,, Eg, &c., and if there 
are also opposing electro-motive forces, F,, F2, &c., volts, and if 
C is the current in webers, R the whole resistance of the current 
in ohms, P the total horse-power taken at the generators, Q the 
total horse-power converted into some other form of energy, and 
given out at the places where there are opposing electro-motive 


forces, H the total horse-power wasted in heat, because of resist- 
ance, then— 


C= (Ey, + E, + &ec.) (Fi + F, + &e.) 
R 


P= 77g (Fi + Ee + Q= (F, + Fy + &c.) 


The lifting power of an electro-magnet of given volume is 
proportional to the heat generated against resistance in the wire 
of the magnet. 

The future of many electrical appliances depends on how 
general is the public comprehension of the lessons taught by 
these wall sheets. If a few capitalists in London would only 
spend a few days in learning thoroughly what these mean, 
electrical appliances of a very distant future would date from a 
few months hence. 

A number of experiments were shown, in some of which 
electrical energy was converted into heat, in others into sound, 
in others into work. At this part of the lecture reference was 
made to the work of Prof. Ayrton and his pupils at Cowper- 
street (City and Guilds of London Institute Classes). They 
measure (1) thegasconsumed by the engine, (2)the horse-power given 
tothedynamo machine, (3) the current in the circuit in webers, and 
(4) the resistance of the circuit. Thus exact calculations can 
now be made as to the horse-power expended in any part of the 
circuit, and the light given out in any given period by an elec- 
tric lamp. The dynamometers used in these measurements were 
described, but at present, in some cases, the description given is 
for various reasons incomplete, so that weshall take a future oppor- 
tunity of writing of these instruments. To measure the light a 
photometer, constructed by Profs. Ayrton and Perry, is used, 
which obviates the necessity of large rooms, and enables the 
operator to give the intensity in a very short period of time, 
A number of measurements of the illuminating power of an 
electric lamp were rapidly made during the lecture with this 
photometer. By means ofa small dynamo machine, driven by an 
electric current generated in the Adelphi arches, a ventilator, a 
sewing machine, a lathe, &c., were driven ; in the latter a piece of 
wood was turned. “What,” said the lecturer, “do these examples 
show you?” “They show that i have a steam- 
engine in my back yard I can transmit power to various 
machines in my house, but if you measured the power given to 
these machines you would find it to be less than half of what 
the engine driving the outside electrical machine gives out. 
Further, when we wanted to think of heating of buildings and 
the boiling of water, it was all very well to speak of the conver- 
sion of electrical energy into heat, but now we find that not 
only do the two electrical machines get heated and give out heat, 
but heat is given out by our connecting wires. We have then to 
consider our most important question. Electrical energy can be 
transmitted to a distance, and even to many thousands of miles, 
but can it be transformed at the distant place into mechanical 
or any other required form of energy, nearly equal in amount to 
what was supplied. Unfortunately, I must say that hitherto the 
practical answer made to us by existing machines is ‘No ;’ 
there is always a great waste due to the heat spoken of 
above. But, fortunately, we have faith in\the measurements, of 
which I have already spoken, in the facts given us by Joule’s 
experiments and formulated in ways we can understand. And 
these facts tell us that in electric machines of the future, and in 
their connecting wires, there will be little heating, and therefore 
little loss. We shall, I believe, at no distant date, have great 
central stations, possibly situated at the bottom of coal-pits 
where enormous steam engines will drive enormous electric 
machines. We shall have wires laid along every street, tapped 
into every house, as gas-pipes are at present ; we shall have the 
quantity of electricity used in each house registered, as gas is at 
present, and it will be passed through little electric machines to 
drive machinery, to produce ventilation, to replace stoves and 
fires, to work apple-parers, and mangles, and barbers’ brushes, 
ees other things, as well as to give everybody an electric 

ight.” 

It is possible, as Prof. Ayrton first showed in his Sheffield 
lecture, that electrical energy can be transmitted through long 
distances by means of small wires, and that the opinion that 
wires of enormous thickness would required is erroneous. 
The desideratum required was good insulation. He also showed 
that, instead of a limiting efficiency of 50 per cent., the only 
thing preventing our receiving the whole of our power was the 
mechanical friction which occurs in the machines. He showed, 
in fact, how to get rid of electrical friction. A machine at 
Niagara receives mechanical power, and generates electricity. 
Call this the generator. Let there be wires to another 
electric machine in New York, which will _ receive 
electricity, and give out mechanical work. Now this machine, 
which may,be called the motor, produces a back electro-motive 
force, and the mechanical power given out is proportional to the 
back electro-motive force, multiplied into the current. The 
current, which is, of course, the same at Niagara as at New York, 
is proportional to the difference of the two electro-motive forces, 
and the heat wasted is proportional to the square of the current. 
You see then, from the last table, that we have the simple propor- 
tion—power utilised is to power wasted, as the back electro- 
motive force of the motor is to the difference between electro- 
motive forces of generator and motor. This reason is very shortly 
and yet very exactly given as follows :— 

Let electric motive force of generator be E; of motor F. Let 
total resistance of circuit be R. Then if we call P the horse- 
power received by the generator at Niagara, Q the horse-power 
given out, by motor at New York, that is, utilised. H the horse- 
power wasted as heat in machines and circuit; C the current 
flowing through the circuit. 


The water analogy was again called into play in the shape of amodel 
for the betterdemonstration ofthe problem. Thedefects in existing 
electric machines and the means of increasing the E.M.F. were dis- 
cussed, the conclusions pointing to the future use of very large 
machines and very high velocities. The future of telephonic 
communication received a passing remark, and attention called 
to the future of electric railways. The small experiments of 


Siemens have determined the ultimate success of this kind of 
railway. Their introduction is merely a question of time and 
capital. The first cost of electric railways would be smaller than 
that of steam railways; the working expenses would also be 


reduced. The rails would be lighter, the rolling stock lighter, 
the bridges and viaducts less costly, and in the underground 
railways the atmosphere would not be vitiated. 

“ About two years ago, it struck Professor Ayrton and myself, 
when thinking how very faint musical sounds are heard dis- 
tinctly from the telephone, in spite of loud noises in the neigh- 
bourhood, that there was an application of this principle of 
recurrent effects of far more practical importance than any other, 
namely, in the use of musical notes for coast warnings in thick 
weather. You will say that fog bells and horns are an old 
story, and that they have not been particularly successful, 
since in some states of the weather they are audible, in 
others not. 

“Now, it seems to be forgotten by everybody that there is a 
medium of communicating with a distant ship, namely the 
water, which is not at all influenced by changes in the 
weather. At some twenty or thirty feet below the surface 
there is exceedingly little disturbance of the water, although 
there may be large waves at the surface. Suppose a large water- 
syren like this—experiment shown—is working at as great a 
depth as is available, off a dangerous coast, the sound it 
gives out is transmitted so as to be heard at exceedingly great 
distances by an ear pressed against a strip of wood or metal 
dipping into the water. If the strip is connected with a much 
larger wooden or metallic surface in the water the sound is heard 
much more distinctly. Now, the sides of a ship form a very 
large collecting surface, and at the distance of several miles 
from such a water syren as might be constructed, we feel 
quite sure that, above the noise of engines and flapping sails, 
above the far more troublesome noise of waves striking the 
ship’s side, the musical note of the distant syren would be heard, 
giving warning of a dangerous neighbourhood. In considering 
this problem, you must remember that Messrs. Colladon and 
Sturn heard distinctly the sound of a bell struck under water at 
the distance of nearly nine miles, the sound being communicated 
by the water of Lake Geneva.” 

The next portion of the lecture discussed the great value of a 
rapid recurrence of effects, the obtaining of sound by means of a 
rapid intermission of light rays on selenium joined up in an 
electric circuit being instanced as an example. Then recent 
experiments on the refractive power of ebonite were detailed— 
therough results tending to give greater weight to Clark-Maxwell’s 
electro-magnetic theory of light. The index of refraction of 
ebonite was found by Profs. Ayrton and Perry to be roughly 177. 
Clerk-Maxwell’s theory requires that the square of this number 
should be equal to the electric specific inductive capacity of the 
substance. For ebonite this electric constant varies from 22 to 
3°5 for different specimens, the mean of which is almost exactly 
equal to the square of 1°7. 

The lecture concluded with a description of Profs. Ayrton and 
Perry's plan for seeing at one place a moving object ata distant 
place. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Not much business was done upon he > either in Birmingham 
to-day—Thursday—or yesterday in Wolverhampton; yet such 
sales of raw iron as one lot of 2000 tons and a few of 200 tons 
each were reported. In the terms by which these sales had to be 
regulated, buyers’ terms had to be accepted in a somewhat larger 
degree than sellers were prepared to recognise a week ago. Prices 
in these, and most other transactions which are now taking place, 
are not amenable to conspicuous mention. Nevertheless, there are 
firms in the crude and also the finished iron branches who refuse to 
give way upon the prices which they had been demanding for the 
past three weeks. 

Derbyshire iron, of the Staveley brand, could not be got at less 
than £2 7s. 6d., though the make is in excess of the demand ; and 
offers at only a little below £3 ~ 6d. a —_ ar hematite 
qualities of forge pigs were promptly rejected. Northampton pigs 
were quoted by sellers at fs 5s. down to £2 2s. 6d. All aan 
prices were too high to secure sales. More was done in cinder iron 
at £2 down to £1 17s. 6d., and in rare instances down to 
£1 16s. 3d., and even £1 15s. per ton. All-mine iron was again 

uoted £3 5s., but the money could not be got ; and between that 
on and £3 was occasionally accepted. There continues a 
tendency by some mill and forge proprietors to delay the receiving 
of pigs whose delivery is, nevertheless, somewhat overdue. 

ew mills can be kept at full work, yet there are cases this week 
in which less difficulty than existed a week ago is found in getting 
specifications from customers, and where, consequently, more wor! 
is being done than at the date of my last. Other firms of the 
same class, to secure orders have this week to accept for sheets a 
drop of 2s. 6d. per ton upon the — which they were before 
demanding. In working-up sheets of the less valuable sort a steady 
business is being transacted, and the demand for sheets for galvan- 
ising does not show a reduction on the week. Orders received on 
Tuesday afternoon from the Cape, and yesterday from Australia, 
have improved the galvanisers’ position, and to-day more business 
than yesterday was done in sheets for corrugating, but at no 
improvement in rates. These were mostly determined by the 
necessities of the ir ters. No quotation ruled which the firms 
deemed themselves called upon to recognise. 

Boiler plates of good brands were not in much request either in 
Birmingham or Wolverhampton ; but the manufacturers expressed 
confidence in a better trade at an early date. The facts set forth 
in the paper by Mr. D. Phillips, M. Inst. C.E., read on the 22nd 
March before the Institute of Civil Engineers, on ‘‘ The Compara- 
tive Endurance of Iron and Mild Steel when Exposed to Corrosive 
Influence,” have done much to excite this hope. Ironmasters here 
were prepared to learn that the anti-corrosive properties of iron 
were superior to those of steel even to the extent of percentage 
ranging from 11°8 to 32°7; but they scarcely expected to 
hear news so good to them as that in the metals testing in sea- 

oing ships the ordinary “best best” Staffordshire iron proved 
56 per cent. better than the best Yorkshire, as regarded loss of 
weight. Indeed, so good is the news, that before they accept it 
without any sort of questioning, certain of them who are experi- 
enced in the chemistry of metals, are awaiting the discussion upon 
the paper. Still such testimony coming from a man of Mr. 
Phillips’s professional standing, after experiments of an important 
character, is deemed likely to prove incapable of serious refutation. 

Some business was done to-day in cheap for railway nut 
and bolt, and also hurdle-making, and for 100 tons a price was 
stated to have been accepted which I decline to publish. Never- 
theless, such bars were to be had at from £5 17s. 6d. down to 
£5 15s. and £5 12s. 6d. per ton without much difficulty. 
Prices were not el by the growing expectation by 
merchants that at the quarterly meetings there will be a reduction 
declared in the leading brands of iron. No more encouragement 
to this view than a week ago was, however, offered by ironmasters. 

Coal was tendered yesterday at slightly less money. The 
advance of 1s. per ton we | put on has been taken off by Earl 
Dudley, who has also taken 6d. off slack. ; 

A meeting of the South Staffordshire Mill and Forge Wages 
Board was held in ae am on Tuesday. The most important 
business was a complaint by the representatives of the operatives 
that they were receiving 6d. per ton in extras less than the men in 
the North of England, and they applied to be placed on an equality 
with the men in the North. e employer: denied that the men 
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in this district were receiving less than the men in the North; and 
the president intimated that he would ider his decision, and, 
if necessary, visit the North of England to inquire into the 
customs prevailing there before making his award. 

The new president of the South Staffordshire Mill and Forge 
Managers’ Association—Mr, Joseph Morris—while returning thanks 
for his election at the recent annual meeting, gave the Association 
some wholesome advice. Speaking of the general longing for 
better trade, he said that manufacturers should remember that 
when the good trade did come, it would bring with it a host of the 
keenest competitors. If America would forego her shallow policy 
or if China could be opened up, there would be good trade for many 
years to come ; but they must always recollect that other countries 
were progressing equally as fast as the old country. Therefore asso- 
ciations like theirs should aim at the greatest excellence in their 
products. He spoke also in favour of a revised and liberal rate of 
tariff being conceded by the carrying railway companies to South 
Staffordshire. 

The ee and constructive ironwork manufacturers in the 
locality around Birmingham continue mostly actively engaged, but 
a great deal of the business undertaken, more especially by the 
heavy ironfounders, scarcely yields a profit, so keen is competition. 

Wrought iron tubes keep in good request. Some large orders are 
under execution for Bombay in particular, and on behalf of 
Australia individual inquiries are being made in this district for 
between 200,000ft. and ‘$00, 000ft. of gas and water tubes. But 
for some such contracts a price is stipulated which would leave 
manufacturers almost £1 per ton tothe bad. The offers are there- 
fore rejected by firms of acknowledged position. 

Messrs. Jno. Hunt and Co., manufacturers of chandeliers and 

-fittings, Birmingham, have received a first-class award at the 
Exhibition. 

A meeting of the Birmingham Chamber of Commerce was held 
on Tuesday—Mr. E. Booth presiding—at which the subject of 
bi-metallism was discussed, after a paper recommending its adoption 
had been read by Mr. J. P. Turner. In the discussion Professor 
Leone Levi argued against the principle as economically erroneous. 
It was resolved to memorialise the Government to send unpledged 
delegates to the proposed International Conference on the subject. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The continued depression in the iron trade of this 
district is tending to create a despondent feeling as to the course of 
events in the immediate future. The anticipations which were enter- 
tained in January and December of an active trade during the 
spring and summer are not being realised, and unless there is some 
marked change during the next two or three weeks the prevailing 
belief is that a very dull trade all through the summer is more 
than probable. There has again been an extremely sluggish 
market during the past week; transactions are confined to small 
purchases for hand-to-mouth requirements, and, although sellers 
are willing to accept very low prices to secure orders, Sesene do 
not care to speculate in the face of the continued downward 
tendency of the market. 

Lancashire makers of pig iron are securing no new orders of 
importance at present, 10-ton parcels representing the average 
character of the business at present being done, and considerable 
stocks are accumulating at the works. For delivery into the Man- 
chester district 45s. for No. 4 forge and 46s. for No. 3 foundry less 
24 are the nominal quotations, but local makers are open to offers, 
and there is little doubt iron could be bought at 1s. per ton under 
these figures. 

Outside brands are being offered here at very low figures, and 
Lincolnshire and Derbyshire irons delivered equal to Manchester 
could be bought at from 44s. 6d. to 45s. 6d. per ton less 24 for 

.m.b, Middlesbrough iron, 46s. 4d. to 46s. 7d. per ton net cash 
ing quoted, 

There is no very material change to report in the position of 
finished ironmakers. But few new orders are coming in and prices 
are weak, Ordinary bars delivered into the Manchester district are 
quoted at from £5 15s, to £5 17s. 6d.; hoops, £6 10s.; common 
plates, £7 ; and common sheets £7 10s. per ton. 

A dull tone prevails throughout the coal trade of this district. 
The output of the Lancashire collieries has already considerably 
overtaken the requirements of consumers, and large quantities of 
coal are held in wagons on the railway sidings, whilst many of 
the pits are being stopped one day a week. With the present 
output it is evident that before long short time will have to be 
adopted generally at the collieries, or large quantities of stock will 
have to be put down on the pit banks. The superabundance of 
— is naturally causing a downward tendency in prices, good 
slack, of which there is a | ne me of scarcity during the 
summer, being the only class of fuel in which any real stand is being 
made. Best coal at the pit mouth is quoted at from 9s. 6d. to 10s.; 
seconds, 7s. 6d, to 8s.; steam and forge coals, 5s, 6d. to 6s.; burgy, 
5s.; and slack, 3s. 6d. to 4s, 6d. 

Coke is in fair demand, and prices at the ovens remain at about 
10s. to 11s. for small, and 12s, to 15s. per ton for large coke. 

A small apparatus, invented by Mr. T. W. Embleton, of Methley, 
for testing safety lamps with gas, was exhibited by Mr. J. Dickin- 
son, H.M. chief inspector of mines, at the meeting of the Man- 
chester Geological Society on Tuesday. The appacatus consists 
of a ring 6in. in diameter with an entrance pipe on one side, through 
which the gas is allowed to pass. The ring is constructed of 4in. 
copper tubing perforated on the inside where the lamp is placed 
with twenty-four small jet holes. Mr, Dickinson said he had seen 
the apparatus in use, and also the box or case test, and of the two 
he preferred the ring. 

Messrs. W. and 5 . Galloway and Sons, of the Knott Mill Iron- 
works, Manchester, have been commissioned to construct the 
engines, gearing, boilers, &c., for driving the machinery in the 
Woollen Exhibition, which is to be opened in June at the Crystal 
Palace, it is expected by the Prince of Wales. The engines will be 
of 120-horse power, compound horizontal, of the well-known 
Galloway type, and similar to those which gained a grand prize 
at the Paris Exhibition. The same firm have also in hand a pair 
of vertical direct-acting blowing engines of large dimensions for the 
Carnforth Iron Company’s blast furnaces. 

As an indication that mining enterprise is being developed in 
China, I may mention that Messrs. W. H. Bailey and Co., of the 
Albion Works, Salford, have just completed a very large delivery to 
a Chinese company of miners’ safety lamps, consisting of the improved 
Glanny and Stevenson types, pumping machinery, and _ boiler 
fittings of various classes, A new engine lubricator, which I am 
informed is taking very well, is also being brought out by the above 
firm. This is termed the ‘oleojector,” or injector lubricator, and 
briefly described, consists of a small vessel to contain the oil, which 
is placed over a small steam injector, into which the oil is dropped 
by a regulated supply, and at the end of every stroke of the 
engine the injector forces the oil in a spray into the cylinder. 

he contract for the new Manchester Post-office has just been 
secured by Messrs. R. Neill and Sons of this city. The building, 
the erection of which will occupy about three years, will inclade a 
arge amount of fire-proof work 

The Manchester and Suburban system of tramways is being 
gradually completed, and further secti ting Manchest 
with Oldham, Ashton, and Withington, were inspected by Major- 
General Hutchinson on F: —_. The systems on which the lines are 
being laid down I have already described in previous letters. 

It is proposed = the Manchester Corporation to erect additional 
baths for one of the most populous parts of the city, and I under- 
stand they have decided to introduce all the modern improvements 
that are available. 

The Cheshire Lines Committee are practically returning to their 
original scheme with regard to their railway route between Man- 
chester and Liverpool, and have commenced the construction of a 
short length of two and a-half miles between Padgate and Sankey 


on their Liverpool Extension line, which will considerably shorten 

the distance between Liverpool and Manchester. The line is being 

constructed over a perfectly flat country, and apart from a few 
irder bridges, there are no engineering features connected with it 
eserving special notice. 

At a special meeting of the Manchester Scientific and Mechanical 
Society, held on Friday last, the recommendation of the council 
that the society should be dissolved was unanimously adopted. 
There was, however, only a very small attendance, and this 
decision will have to be submitted for confirmation or otherwise to 
a general ting of the bers to be held on the 29th inst. 

The report of the Belgian Commission on fire-damp in mines, 
which has just been issued, shows that during a period of fifty-nine 
years, up to 1879 last, over which the report extends, there were 
in the Belgian mines 412 fatal explosions of fire-damp, and of these 
no less than 120 are set down as having been caused by gunpowder. 

Barrow-in-Furness.—In my last week’s report I noticed that a 
much better tone was apparent in the hematite pig iron market. 
I have still to note that the improvement continues, although 
perhaps not to the extent which was expected. The furnaces are 
turning out a heavy tonnageof metal; but most of the business which 
is bein; Samtnabed through second-hand parcels. Makers being 
well sold forward do not show any great inclination to do business 
ona large scale at rates now ruling. This is considered the best 
part of the year for orders, and makers having plenty of orders to 
execute, feel sure ere long better prices will be obtained. From 
ne and trustworthy information, however, I should say that 
the tone this week has a very healthy appearance, and buyers seem 
disposed to place their orders in hand. 

merica is giving proof that her demands will be large, inquiries 
from that quarter are on the increase. The home and continental 
demand is better. Allround things appear to be brightening up. 
As the shipping season sets fairly in, there will be heavy consign- 
ments made. 

Metal is changing hands at from 60s. to 64s, at makers’ works for 
Bessemer qualities. Producers of pig iron are — a heavy 
tonnage. A few furnaces in the district are out of blast, but this 
is on account of necessary repairs. 

The steel trade is very well employed, good orders are held and 
others could be secured, but makers are asking higher rates. 

Shipbuilders still keep up their activity, and with the orders in 
hand, activity will prevail for some time. Contracts, in some in- 
stances, have not, I hear, brought a profit, but a loss, 

Engineers, boiler-makers, and others, fairly supplied with work. 
Iron ore meets with a ready scale at from 13s. to 16s, 6d. per ton. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE tone of the iron market, held at Middlesbrough on Tuesday, 
was decidedly better than it was a week since, although prices 
could scarcely be said to be higher. The improvement is traceable 
to two causes, viz., a slight rise in the value of iron at Glasgow, 
and a very considerable increase recently in shipments from the 
river Tees. During January the total shipments of pig iron were 
47,702 tons; during February, 57,164 tons. During the first week 
in March, 16,633; during the second, 15,059; during the third, 
15,928; and during the fourth, 26,154 tons were shipped. It is 
clear, therefore, that a great impetus has been given to shipments 
during the last week. The results of the first three weeks are very 
oor, and only about equal to the average of January—certainly 
far below February; but last week will help to bring up the total 
of the month to a fair amount for the time of year; and, indeed, it 
is not unlikely that 90,000 tons will be very nearly, if not quite, 
attained. What business was done in pig iron on ’Change was 
almost entirely for prompt delivery, neither buyers nor sellers 
caring to commit themselves far ahead. The price of No. 3 
rece iron was 38s. to 38s. 3d. for immediate delivery, or 
38s. 6d. over the next two months. Forge iron was 9d. per 
ton less, and warrants 1s. per ton more. It is noticeable 
that the premium paid for warrants has gradually diminished 
from 1s. 6d. to 1s. per ton, indicating weakness among warrant 
holders. Stocks are not likely to be so large as was expected a 
short time since, but still they will probably be found to have 
increased something like 15,000 tons for the month. The official 
statistics will be announced in about a week. Connal’s stores con- 
tain 2690 tons more than when last reported, the total at Middles- 
brough being 159,666 tons. In manufactured iron competition has 
told considerably in reducing prices still further. The value of ship 
plates in quantity may be considered to be £6 5s. per ton, or 
£6 7s. 6d. for small lots. These prices are f.o.t. at makers’ works, 
and less 24 per cent. for cash. Angles and bars are the usual 20s. 

r tonless. Old rails may be had at £3 7s. 6d. c.i.f. for “‘ flat 

ttoms,” and 5s. per ton more for ‘‘ double-heads.” Purple ore is 
offered, for delivery over the second half of the year, at 18s. per ton 
f.o.t. Middlesbrough, cash less i r cent. Heavy scrap for piling 
fetches £3 7s. 6d. to £3 10s., an Eight scrap and turnings, for use 
in the puddling furnace, £2 10s. per ton. The foundry trade con- 
tinues dull ; heavy covered sand castings are obtainable at £4 per 
ton, and other descriptions in proportion. 

The coal trade is decidedly flat, and prices are tending down- 
wards, though scarcely perhaps toa quotable extent. Coal ship- 
ments from most of the Durham ports have diminished as com- 
pared with the corresponding month of last year. The Baltic and 
North Sea Swedish ports are still closed, but this cannot continue 
long, and, therefore, an early improvement may be looked for in 
exports. 

A nice little message has been sent to the manager of the Jarrow 
Shipbuilding and Iron Company—Palmer’s—by the secretary of 
the Ironworkers’ Association, comprising platers, rivetters, &c., 
employed in shipyards, The message gives formal notice that the 
association cannot in future think of allowing overtime to be 
worked on new work under any circumstances! How persistently 
the British workman delights to quarrel with his bread and butter 
whenever he has any to quarrel with! Not eighteen months have 
passed since the Tyne shipyards were mostly idle, and crowds of 
these same ironworkers were loitering about the gates, lean and 
famished, and eager for employment, which was not then to be 
had. Now there is work for a time, and if their one object was to 
drive it away, they could scarcely have adopted a better policy for 
achieving it than the above. Inanother twelve or eighteen months 
the new French, and perhaps other foreign yards, will be in opera- 
tion, manned with foreigners and restricted to the use of foreign 
iron, Members of the British Ironworkers’ Association may then 
again be loitering about the shipyard gates, eager for the work they 
have driven away, never, perhaps to return in their time. 

Efforts are being made to put into operation the North Yorkshire 
Ironworks at South Stockton. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I HAVE been over most of the large steel and iron concerns 
during the week, and have come to the conclusion that trade 
affairs are not quite so ‘‘rosy” as they have been represented to 
be. No fresh orders of any consequence have been received in 
railway material for some time, and other heavy branches are also 
more languid. The complaints as to ‘‘ cutting” of prices increase 
on every side. Competition keeps excessively keen, and there can 
be little doubt that a great deal of work is being done at prices 
which are not profitable. I hear of firms sending out travellers 
with instructions to sell steel between certain prices. They are to 
do business—anything between a maximum and a minimum price 
which is named. This is not a healthy state of affairs. 

One remunerative speciality—the manufacture of armour-plates 
—is in a prosperous state. Our Government spent a long time in 
deciding about the adoption of the armour-plate of the future, and 


there has been wisdom in the delay—for the plates that are being 
made to-day are far superior to those made twelve months ~~ 
Now that they have made up their minds, heavy orders for 
immediate delivery are dropping in, and the armour-plate mills are 
busier than they have been for a longtime. There is not much 
doing on foreign account, though I hear that Messrs. Charles 
Cammell and Co., limited, have an order for composite armour 
plates in hand for the French Government. 

I mentioned last week that by the Northfield Iron Com 
application for a petition to wind up its affairs in voluntary liqui- 
dation had been made. Private meetings of creditors, debenture- 
holders, and shareholders, have been held this week. The liabilities 
of the company are £88,000, and the assets £78,000, showing a 
deficiency of £10,000. The liabilities are made up of £48,000 
ordinary debts, &c., and the share capital, which amounts to 
£40,000. The shareholders have passed resolutions in favour of 
liquidation. 

Messrs. Brown, Bayley, and Dixon, Limited, whose affairs are 
in liquidation, have also held a private meeting this week. The 
object of the meeting was to decide on a composition to be made 
to the creditors. The liquidators state that under their manage- 
ment they have made a profit of £1161 in six weeks, and the 
opinion was expressed that seeing such a profit could be made, it 
was well worth making an effort to preserve the business. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more strength in the Glasgow pig iron 
market this week, but no particular reason can be given for this 
change, except that the shipments of the past week are consider- 
ably larger than was anticipated. They amounted to 12,262 tons, 
which compare with 7893 in the preceding week, and 23,597 in the 
corresponding week of’last year. It is natural to expect, now that 
the weather has somewhat improved and that the ice-bound ports 
of the Continent are gradually opening, that the foreign demand 
will exhibit some improvement. A few orders have also been placed 
on American account, and the prices are so moderate as to give rise 
to the expectation that customers will now send in their orders. An 
advance of 1s. in quotations would at least lead to some 
tive buying, of which there has been little on the part of the out- 
side public for several weeks. Stocks continue to increase, the 
addition for the week to those in Messrs. Connal and Co.’s stores 
having been 3170 tons, bringing up the aggregate while I write to 
537,221 tons. One furnace has gone out at the Clyde Ironworks, 
but an additional one has been lighted at Chapelhall, and another 
at Eglinton, making an increase of one, the total being 121, against 
114 af the same date last year, and seven of the number are 
making hematite. 

Business was done in the warrant market on Friday forenoon at 
from 48s. 2d. to 48s. 5d. cash, and 48s. 4d. to 48s. 6d. one month; 
the quotations in the afternoon being 48s. 4d. to 48s. 1d. cash, and 
48s. 6d. to 48s. 3d. one month. On Monday transactions were 
effected at 48s. 24d. to 48s. 13d. cash, and 48s. 3}d. to 48s. 3d. one 
month in the morning, and at 48s. 14d. to 48s. 1d. cash, and 
48s. 3d. to 48s. 24d. one month in the afternoon. The market was 
firmer on Tuesday at 48s. to 48s. 3d. cash. A large business was 
done on Wednesday, at 49s. 3d. to 49s. 5d. one month, quotations 
being rather easier at the close. To-day—Thursday—the market 
was strong, with business up to 49s. 4d. eight days. 

Makers’ prices have been a shade firmer, and the following 
are the quotations at which the different brands can be pur- 
chased :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 49s. 6d., No. 3, 
47s. 6d.; Coltness, No. 1, 58s. 6d., No. 3, 50s. 6d.; Gartsherrie, 
58s. 6d. and 50s. 6d.; Langloan, 58s. 6d. and 50s.; Summerlee, 57s. 6d. 
and 50s.; Calder, 58s. and 50s.; Carnbroe, 55s. and 49s. 6d.; Clyde 
Monkland, Quarter, and Govan, 49s. 6d. and 47s. 6d. each ; Shotts 
at Leith, 59s. and 51s. 6d.; Carron, at Grangemouth, 52s. 6d.; 
(specially selected, 56s.) and 51s. 6d.; Kinneil, at Bo'ness, 50s. 
and 48s. 6d.; Glaengarnock, at Ardrossan, 55s. and 50s. 6d.; 
Eglinton and Dalmellington, 49s. 6d. and 47s. 6d. cash. 

Arrivals of iron ore from Spain continue large. 

The malleable trade is well employed, but in some cases fresh 
contracts would now be welcome. 

The ship joiners in the Glasgow district have resolved to solicit 
an advance of 74 per cent. on their present wages, requesting an 
answer from the employers by the 8th April. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Some idea of the dimensions of the Welsh coal trade now going 
on may be gathered from facts that I have gleaned in the Rhondda 
Valley. From one colliery in this Valley—the Clydach—1000 tons 
per day have been sent regularly since the first day of the year. 
From the Ocean collieries, again, it is estimated from the quantity 
sent that one acre of coal per day is not only cut, but sent away. 
The anthracite trade is decidedly dull, and the conclusion seems to 
be forced more strongly than ever upon the buying world that its 

rovince is pretty well confined to malting, and that for 
gation purposes and quick engineering necessities it is un- 
suited. ‘Taking the two leading coals of South Wales 
as bituminous and anthracite, those coals occupying a middle 
position seem to be most in favour. The 4ft. seam, that of 
Cyfarthfa, will soon be increased in output. Plymouth and 
Dowlais are also well in demand, and, though there has been 
a slight dulness during the last week or two, prices are firmer 
for the last few days. Thus for best qualities at Cardiff the 
market rate is 10s. 6d. to 11s., for the best qualities f.o.b., and for 
second-class, 9s. 6d. to 10s. These may be regarded as the 
prevailing prices, and if not maintained at Swansea so firmly as at 
Cardiff it may be considered as due to the coal not being of so good 
a quality. Steam coal isin freer demand than house coal, especially 
in Monmouthshire, where the invariable spring dulness in this 
branch has made itself conspicuous a little earlier than usual. 

I am glad to note that the capital for the Newport, Caerphilly, 
and Rhondda Valley Railway has at last been paid up, and now it 
may be taken for granted that operations will begin forthwith. 
The Taff Vale line up the Clydach is progressing well. 

A deputation from South Wales will have an interview with the 
Great Western Railway authorities at Paddington next week 
respecting a connection between the Taff and Great Western at 
Cardiff. 

I am glad to report that steel rail orders te the extent of several 
thousand tons have been booked in the district lately on American 
account. Prices for steel are firm, but are drooping for iron. 
Welsh bar quotations are £5, iron rails at £5 2s. 6d. The other 
branches, tin bar and hematite bar, are moderately good, and, in 
fact, most of the works continue at full time. 

I hear at Swansea that a movement is on foot to start a new 
patent fuel works on a greater scale than any now existing in the 
country. Prospects for this trade are certainly good. The works 
which have returned nil for a long time yielded 5 per cent. last 
dividend. 

No improvement of any appreciable kind has taken place in the 
tin-plate trade, and prices hang heavily at 14s. 6d. to 15s. This 
means a loss on every box of coke plate made. Deducting cost of 
freight to Liverpool or London, it will be evident that the residue 
is worse than unremunerative. 

A new mill was started at Machen Tin-plate Works last week. 

The report of the British Iron Trade Association is favourable as 
showing a marked improvement in the make of 1880 over 1879. 
As regards South Wales the production of iron was 207,572 tons 
over the previous year, and in North Wales 34,077 tons. There is, 
however, good scope for further improvement, as in South Wales 
| igi blast furnaces are in operation and ninety-five are 
still idle. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 


Patents, 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
bot: to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Speciyication, The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
tinding the numbers of the Speciyication, 


Applications for Letters Patent. 
*.* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


22nd March, 1881. 
1246. AERO-STEAM Motor, G. W. von Nawrocki.—(Paul 
Lochmann, Zeitz, Germany. 
Ice Mac wines, H. Haddan.—(0. Kropf, Germany.) | 
1248. Twist Lace Macuies, J. Newton, Kimberley. 
1249. Taps, &c., P. O'Connor, Wavertree. 
1250. SHow-stanps, L. Groth.--+(4. Dubois, Paris.) 
1251. Dip-pipe, 8. Chandler, Surrey, and G. Stevenson, 
Westminster. 
1252. Lirtixe, &c., Wospow Sasuss, J. Lewis, Halifax. 
1253. Corres, J. Challinor, Liverpool. 
1254. STEAM-ENGINE INDicaTors, C. R. F. Sehloeser.— 
(Messrs. D. Rosencranz and Droop, Hanover.) 
1255. Prixtine Fasrics, R. Ritchie and J. Ferguson, 
Dumbarton. 
1256. Cotourrnc Matrers, G. W. von Nawrocki.— 
(J. R. Geigy, Basel, Switzerland.) 
1257. Lavine Wires, 8. Pitt.—(W. B. 
Espeut, Spring-gardens, Buff Bay, Jamaica.) 
1258. Packinc Borries, 8S. C. Davidson, Belfast. 
1259. Lusricants, J. Dickson and J. Mills, Liverpool. 
1260. REVERSIBLE GARMENTS, W. E. Gedge.(S. 
Rosenthal, Baltimore, U.S.) 
1261. &c., H. E. de 
Ginzbury and J. Tcherniac, Paris.) 
1262. Lamps, C. G. Crawford, London. 
1263. ApvERTisING, J. P. Bennett, London. 
1264. Vetocipepr, W. Lake.—(G@. B. Scuri, Turin.) 
1265. Uncovpiinc, &c., C. F. C. Morris and F. H. 
Bennet, London. 
1266. Cor Tuses, J. Vanlohe, Providence, U.S. 
1267. Covcn, &c., F. W. Sinnock, Bristol, and G. R. 
Martin, Bath. 
1268. Sroprers, N. - Thompson, Londo: 
1269. NECKTIEs, &e., 8s. W. Nottingham 
1270. Fasreninc Straps, W. R. Lake.—(C. F. 
john and H. Ford, New "Haven, U.S.) 
1271. Pickirnc, &c., PLATEs of Inox, D. Rosser and 
W. Rosser, Glamorganshire. 
1272. Corron-cov ERED Wire, W. R. Lake.—{H. Split- 
dort, New York, U.S. 


Little- 


1274. WHeex Trres, A. Uljée and J. Cleminson, West- 
ininster. 
23rd March, 1881. 
1274. Hoppers, &c., J. Nottingham. 
1276. Currine Paper, J. H. Johnson.—(H. "Schlatter, 
Reutlingen, Germany.) 


1277. FURNACES, &c., H. Grant.—(.4. Prevot, Bergerac.) 
278. Putp, J. Fisher, London. 
279. PREPaRING Woot, &c., I. Holden. W. C. Bram- 
Hyde Park, U.S.) 
1331 SrEaM, &c., Encrxes, W. Johnson, Liverpool. 
281. 


Watcues, H. Aspinall, 

. STEAM Borers, C. W. King, Manchester. 

CHOLERA Compounn, W. Williams, London. 

Guns, F. Cheesbrough.—{(J. Haskell, U.S.) 

5. Governors, M. Benson.—(P. Jordan, U.S.) 

Reservoirs, O. Wolff.—(A. Nieske, Dresden.) 

Hrpes and Sxrys, A. M. Clark, London.—(C. J. 

Paris.) 
1288. ORNAMENTING Furs, A. M. Clark, London.—(L. 
Havasy, New York, U.8&.) 

1289. Soap, P. Jensen. —{J. Weineck, Grafendorf.) 
1290. Betts, &c., W. R. Comings, London. 

1291. Homuxy, B.J. B. Mills.—{ W. Boon, St. Louis, 

and R. H. Hall, Watertown, U.S.) 

1292, Cores, &., J. Vatson, Rotherham. 

1293. Krrcnen Rances, J. Watson, Rotherham. 

1294. Purirytne Gases, C. F., A. W. and A. L. Lawton, 

Rochester, U.S. 
1295. Preservinc Susstances, C. F., A. W. and A. L. 
Lawton, Rochester, U.S. 

1296. Sarery Vatves, T. Adams, Manchester. 

1297. Coatina, &c., Inox, W. Welch, Portsmouth. 

1298. Fo_prne Crates, J. R. Kelsey, London. 

1299. Packtna, &c., G. Pritchard, Seaforth. 

1300. Boots and SHors, A. Sumner, London. 

1301. Topacco Poucues, H. A. Fleuss, London. 

1302. Grates, &c., T. Parker, Coalbrookdale. 

1303. WaTcHEs, &e., H. H. Lake. —(K. Vogel, U.S.) 

1304. Brxprxc, J. Rettie, London. 

24th March, 1881. 

1305. Sawinc Macuines, O. and R. Fleck, Berlin. 

1306. Steam Encrves, E. Davies, Liverpool. 

1307. Wasutnc, T. Wilson, Newcastle-upon-Tyne. 

1308. HorsesHoes, &c., 8. Gibbs, Herne Bay. 

1309. SareTy WICKET, A. C. Henderson. J. M. A. 

Montclar, Paris.) 

1310. CHaRcoaL Box Irons, G. Asher, Birmingham, 

1311. Castinc Apparatus, A. Howat, Manchester. 

1312. Stoves, H. Massicks and W. Crooke, Millom. 

1313. Bicycies, &c., J. Harrington, London. 

1314. VENTILATION, Shorland, Manchester. 

1315. Vatves, &c., J. Snelling, Kennington Park. 

1316. SKYROCKETS, J.C. Pain, Walworth-road. 

1317. Bearinos, &c., W. R. Oswald, London, 

1318. SEwInc MACHINES, Bastand, Camberwell. 

1319. SuspeNDING Apparatus, G. Keey, Birmingham. 

1320. Drarnrsc Lanp, W. Lavender, Biddenham. 

1321. Recorpinc Apparatus, J. B. Moscrop, Stretford. 

1322. Iron, J. Johnson.—{ W. E. Sendey, Liége.) 

1323. CARTRIDGES, W. R. Lake.—(L. Letrange, Paris.) 
1324. Boitinc Apparatus, A. Clark.—(H. Coker, U.S.) 
1325. InprcatTor Locks, A. M. Clark.—(Eayle Lock Com- 

peony, Incorporated, Terryrille, U.S.) 

1326. Rartway Brakes, A.M Clark.—(J. Meissner and 
H. Fleischman, New York, 0.8.) 

1327. Heatixc Stoves, T. Morgan. — (0. Elterich, 
Bavaria. 

1328. BorLers, W. Arnold, Barnsley. 


25th March, 1881. 
1329. Vatves, L. Berry, Rotherham. 
1330. B. Finch, London. 
1331. Exyricuine Gas, J. Livesey, London. 
1332. Organic Susstances, F. 8. Barff, London. 
1333. Carriace Locks, J. Edwards, London. 
1334, Swow, F. N. Mackay, Liverpool. 
1335 . PENHOLDERS, H. Haddan. —(H. Burckas, Leipzig.) 
1336, P11s, J. G. F. Richardson, Leicester. 
1337. Loos, W. Priestley & W. Deighton, Laisteriyke. 
1338. of Burnps, 8. Bee, 
1339. Stamps, F. Van den Wyngaert.—(A. 
Berlin, ) 

Apparatus, W. Lake.—{C. -Haas, Paris.) 
- Coat, &., J. Macnab and R. Jenkins, London. 
. BREWING 'APPARATU s, C. Clinch, Exeter. 
. Macazine Guns, P. Mauser, Oberndorf. 
. VELociPEDEs, E. R. Settle, Coventry. 

26th March, 1881. 
5. Lamps, A. E. Ragg, Bebington. 
3. VALVEs or Cocks, A. A. Joy, London. 
CompBinc Woot, J. Midgley, Bradford. 
CLEANING, &c., Boors, . Lever, Nelson. 
Raper, &c., TRAPS, Douglas, Wire Bridge. 
. PICKLING Ikon, J. Williams & G. Morris, Landore. 
CAPSULING Borrtes, J. Dunbar, Glasgow. 
ReGULATING Fanuicuts, W. Leggott, t, Bradford. 
Apparatus, T. Ritson.—{T7. "Ritson, 0.8.) 


Weylandt, 


1273. WHEELS, A Uljée, and J. Cleminson, Westminster. 1 


1354. Castine, J. C. Mewburn.—(J. Demogeot, Paris.) 

1355. Cocks, &c., E. Brice, Inchbrook, near Stroud. 

1356, Conpensine, &c., T, N. Kirkham, T. Hersey, D. 
Hulet, 8. Chandler, sen., J. Chandler, and. 8. 
Chandler, j jun., Londen, 

1357. W. H. Bailey.—(Partly a com, 
Jrom Messrs. Zipf and Langsdorff, Oberrard.) 

1958. Evecrric Lamps, R. Harrison and C. Blagburn, 
Newcastle-on-Tyne. 

1359. Screw N. D. Spartali, Live 1. 

1360. RatLway "AXLES, &e., J. Johnson. 
—(A com. from M. Liogier, Creusot.) 

1361. Inox, &c., G. Love, — and B. Coch- 
rane, Aldin Grange, near Dur! 

28th March, 1881. 

1362. RecuLatinc Heat in &c., A. S. Tomkins, 
F. M. Courage, and F. A. Cracknall, London. 

1363. Enornes, 8. Bickerton and H. N. Bickerton, 
Ashton-under-Lyne. 

1364. Snips, J. H. Johnson.—(A com. A. H. 
de Winter, Paris.) 

365. Looms, E. Smethurst, Manchester. 

1366. Trap, Hagen & G, Akrigg, Kingston-upon-Hull. 

| 1367. CeiLines, T. Wrigley.—(4. com. from S, Miteller, 

Nurnberg, Germany. 


| 1368. Gas, E. P. Alexander.—(E. Mertz, Bale.) 
1369. 


: WHEELBARROWS, W. B. Williamson, Worcester. 

GENERATING Heat, A. Boult.—(C. Holland, U.S.) 

71. Omnipuses, H. art, Westminster. 

372. Iron, &c., W. J. Clapp &T. Griffiths, Monmouth. 

1373. CoLouRINe Marrers, O. Witt and H. Koechlin, 
Miilhausen. 

1374. Hotpine Apparatus, H. J. Coles, London. 

1375. RecuLatine Steam, F. Eames, Watertown, and 
J. McIntosh, Liverpool. 


1370. 
1 
1 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1294. Puriryine Gas, C. F., A. W. and A. L. Lawton, 

Rochester, U.S.—23rd March, 1881. 
1295. PRESERVING OrcaANic Susstances, C. F., A. W. 
and A. L. Lawton, Rochester, U.S.—23rd March, 1881. 
1315. Vaves, &c., J. Snelling, Gilbert-road, Lambeth. 
—24th March, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

1131. Propucine from Pyrtres, J. Hollway, 
Jeffrey’s-square, London.—2lst March, 1878. 

1134. CARDING Frsres, J. Thornton, Cleckheaton.— 
21st March, 1878. 

1153. &c., Faprics, D. Stewart, Glasgow.— 
23rd March, 1878. 

1250. Stasces, T. F. Shillington and J. A. Anna, New 
Bond-street, London.—29th March, 1878. 


| 1326. INTERLOCKING Pornts of SigNats, C. Hodgson, 


Canterbury-road, London.—4th April, 1878. 

1364. C. Engert, Three Mills-lane, Lon- 
don.—ith April, 1878. 

1465. Heapep Naltts, J. L. Heward, Dos Works, New- 

rt.—12th April, 1878. 

163. Screw Ferrvte Jort, R. Watkinson, Salford.— 
23rd March, 1878. 

1242. Sream Borers, &c., F. Livet, Western-road, 
Ealing, London.—29th March, 1878. 

1179. Sanirary Prres, &c., A. and T. “Sabine, Swadlin- 
cote.—25th March, 1878. 

1180. GrixpInc GRAIS, &c., H. Simon, St. Peter's- 
square, Manchester.—25th March, 1878. 

1244. Proretiers, H. J. Haddan, Strand, London.— 
29th Murch, 1878. 

1295. Lusricator, E. I. H. E. and J. T. Whitehouse, 
Coseley.—2nd April, 1878. 

1314. Casks, &c., J. Smith, Derby.—3rd April, 
1878 


1191. CuHILDREN’s CHarrs, A. West End-road, 
High Wycombe.—26th March, 187: 

1198. J. Pattinson, Shethield. —26th March, 
187 78. 

1208. Startinc, &c., Carriaces, L. Hill, Glasgow.— 
27th March, 1878. 

1312. Suapine, &c., Hats, E. de Pass, Fleet-street, 
London.—3rd April, 1878. 

1231. Wrnpows, &c., H. C. Gover, South Hill Park, 
Hampstead, London.— 28th March, 1878. 

1243. Vatves, 8. Cutler, London.—29th March, 1878. 

1260. Puriryinc Gas, A. P. Ker, Birmingham.—30ti 
March, 1878. 

1280. Prorectinc Iron, &c.,G. and A. 8. Bower, St. 
Neots.—lst April, 1878. 


Patents on_which the Stamp Duty of 
£100 has been paid. 
1117. Ram.way Cuarrs, J. Nuttall, Oldham, and J. 
Taylor, Bradford.—31la«t 1874. 


1005. CotLectixe, &c., Money, J. and J. Kaye, Kirk- 
stall, near March, 1874. 
1036. STRETCHER Jornts, W. Birmingham.— 


25th March, 1874. 
1037. WaTERPROOF Paper, J. W. Clayton, Hampton, 
London.—25th March, 1874. 
1066. Gas, J. Keith, Arbroath.—27th March, 1874. 
1094. Iron, A. Warner, London.—28th March, 1874. 
1075. Castinc Tuses, &c., in Grass, J. Ch 
Great Guildford-street, London.—27th March, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 15th April, 1881. 

4769. Mitts, C. Herbert, Edinburgh.—19th 
November, 1880. 

4777. SLicinG Macutnes, A. C. Herts, Bloomsbury, 
London.—Com. from J. Herts.—19th November, 1880. 

4786. Teapots, W. H. Andrew, Sheffield.—19th Novem- 
ber, 1880. 

4806. Pumprne Vatves, W. Stainton, Liverpool-street, 
London.—20th November, 1880. 

4810. Umpretias, E. Edmonds, Fleet-street, London. 
—Com. from C. C. Juif.—20th November, 1880. 

4812. Courtine, &., F. Barnes, Tylehurst, Reading. 
—20th November, 1880. 

4815. Pressinc Apparatus, G. H. Nussey and W. B. 
Léachman, —20th November, 1880. 

4820. EYELETs, &e., C. Varlot, Grenoble, France.—20th 
November, 1880. 

4824. Sauces, D. Henderson, Birkenhead.—22nd No- 
vember, 1880. 

4830. Bovquver Houpers, F. Wi Frankfort-on-the 
Main.—A communication ne C. Erhard.—22nd 
November, 1880. 

4832. WoopeN Pavements, E. Young, High-street, 
Steyning.—22nd November, 1880. 

4836. Sewinc Macutnes, C. Neckerand R. Horstmann, 
Berlin.—22nd November, 1880. 

4845. Furnaces, W. R. Lake, South t 
London.—A communication from J. Wolstenholme. 

22nd November, 1880. 

4855. VenTiLatinG, &c., W. R. Lake, Southampton- 
buildings, London. — A communication from P. 
Mihan.—23rd November, 1880. 

4873. Bicycues, &c., T. J. Palmer, Fulham, and C. F. 
Dietrich, Dalston, London.—24th November, 1880. 

4898. Castinc Merats, L. Groth, Finsbury-pavement, 
London.—A communication from F, Tellander.—25th 
November, 1880. 

4915. Sreertnc Gear, W. Clarke and J. 4 Furneaux, 
Ga’ ead-on-Tyne.—25th November, 1880. 

4926. Coppers, T. Bloom, Boston.—26th phd 1880. 
4945. Wort, B. Mills, South on. 
—A communication from H. Husak and A. i 

27th November, 1880. 

4957. Vessets, F. W. Richardson, West 
Hartlepool.—29th November, 1880. 

4959. Bricks, H. Bonneville, Cannon-street, London. 
—Com. from E. Beaucantin.—29th November, 1880. 
5029. Sprnninc Frames, A. M. Clark, Chancery-lane, 
London.—A communication from J. J. Bourcart.— 

—2nd December, 1880. 


5080. Crocks, A. Clark, Chancery —Com, 
from F, A. Lane.—6th December, 1880. 


5107. Pumpes, G. Tangye, Birmingham, T. Jefferiss and 
J. R. Williams, Handsworth.—7th December, 1880. 

5136, Courtines, A, Clark, Chancery-lane, London.— 
Com. from T. R. ‘Almond. —S8th December, 1880. 

5254, CONSTRUCTING SUBMERGEDSTRUCTURES, F, Reeves, 
Eardley-crescent, London.—1L5th Dece mber, 1880. 

5271. Recistertnc, W. Lake, Southampton-buildings, 

London.—A communication from T, M. Vieillemard. 

—1ith December, 1880. 
Brass Hunces, C. H. and F. W. Brampton, Bir- 

mingham.— 25th Jan wary, 1881. 

536. Covertnas, &c., R. H. Gudgeon, Winchester.— 
—S8th February, 1881. 

603. Sprinnixa, &c,, Yarns, H. Mlingworth, Bradford. 
—1lth February, 1881 

626. Scissors, A. J. Boult, High Holborn, London.— 
Com. from T, Fischer.—l4th February, 1881. 

679. Tricycies, &c., J. Harrington, Norman’s-build- 
ings, London.—l6th Februcry, 1881. 

739. Apparatus, F. H. Ayres, Aldersgate- 
street, London.—2lat February, 1881. 

794. Boar Davirs, R. Burdes, Sunderland. — 24th 
February, 1881. 

$56. Dryine TextiLe Fasrics, W. Mather, Manchester. 
—last March, 1881. 

890. Ain Pump Buckets, J. Musgrave, Bolton,—2ad 
an 1881. 

TaNNic Brac «x, W. G. Gard and T. H. Cobley, 

yg 2nd March, 1881. 

959, CROCHETED FABRICs, E. Whitehall, Nottingham. 
—ith March, 1881. 
970. Mintno Lamp, F. Foster, Forston-street, and H. A. 
Fleuss, Haverstock-hill, London.—7th March, 1881. 
999. Dyernc Yarns, F. A. Gatty, Accrington.—0th 
March, 1881. 

1010. PREPARING Hemp, J. Barbour, Belfast. — 9th 
March, 1881. 

1028, Morive Power, J. and G. Weir, Glasgow.—10th 
March, 1881. 

1032, SHEAF BinpINc, J. Howard and E. T. Bousfield, 
Bedford.—10th March, 1881. 


825, 


Last day for filing opposition, 20th April, 1881. 

4854. Reoucatine Gas, E. A. Brydges, Koeniggraetzer- 
strasse, Berlin.—A communication from J. Schuelke. 
—23rd November, 1880, 

4856. Looms for Weavino, J. Crook, Blackburn. 
November, 1880. 

4881. Gas Moror Enarygs, L. Simon, Deering-street, 
and F. Wertenbruch, Briar-street, Nottingham.— 
24th November, 1880. 

4899. Corres, &c., L. A. Groth, Finsbury-pavement, 
London.—A communication from P. Schwing.—25 
November, 1880. 

4907. Manipucatine, &c., J, D. Ashworth, Blackfriars- 
street, London.—25th ‘November, 1880. 

4913, Batn, &c., Vatves, F. E. Tompson, Wolver- 
hampton,— 25th Nov ember, 1880, 

4914. Exvecrric Lieut, W. Wise, Whitehall-place, 
London,—Com.from J. Mandon.—25th Nov ember, 1880. 

4920. Ears for Hannes, R. Read, Liverpool.— 26th 
November, 1880. 

4925. Umprecia, &c., Riss, T. Warwick, Aston.—20th 
November, 1880. 

4931. Marrresses, W. E. Brown, Camden Town, Lon- 
don.—26th November, 1880. 

4938, Gas Stov £, W. Wyman, Southgate-street, Glou- 
cester.— 27th November, 1880. 

4942. FILTERING Apparatus, G. Mant, Louise-road, 
Stratford. November, 1880. 

4947. CHaRcoAL Box-1ron, T. B. Salter, West Brom- 
wich, and G. Asher, Balsall Heath.— Mth November, 
1880. 


4969. Drawtno Beer, &c., A. Specht, Hamburg.—Com. 
from K. W. Weissenborn. —29th November, 1880. 

4977. Hypravu ic Presses, J. Watson, Gloucester-cres- 
cent, London.—30th November, 1880. 

4979. CrrcuLar Saws, H. J. Haddan, Strand, London. 
—Com. from J. Kitz.—30th November, 1880. 

4984. TREATING JuTE, &c., C. F. Cross, Brentford.— 
80th Norember, 1880. 

5058. ARTIFICIAL TaLLow, M. de la Vega, New York. 
—4th December, 1880. 

5066. Sucar, M. de la Vega and L. D'Oliveira, New 
York,—4th December, 1880. 

5083. Castes, &c., E. Berthoud, Cortaillod, and F. 
Borel, Boudry. December, 1880. 

5315, Tac KS, &., E. Alexander, Southampton- 
buildings, London. —A communication from W. R. 
Clough.—18th December, 1880 

5319. ALPHABET, A. M. Clark, ‘Ch: ancery-lanc, London. 
—Com. from C. G. Burke.—18th December, 1880. 

5397. Saw Frames, T. N. Robinson, Rochdale.—23rd 
December, 1380. 

5445. Vatves, &c., T. Meacock and A. W. C. Ward, 
Chester.—28th December, 1880. 

14. PortaBLe Furnaces, J. Tenwick, Spittlegate, 
Grantham.—3rd vanuary, 1881. 

70. Stop Morios, A. T. Lawson and 8. Dear, Leeds. 
—tth January, 1881. 

$43. Fire bam E. G. Brewer, Chancery-lane, London. 
— Com. from J. Alves.—26th January, 1881. 

370. Gas Motor Enornes, H. P. Holt, Park-row, Leeds, 
and F. W. Crossley, Great Marlbro’ -street, Man- 
chester.—27th January, 1881. 

375. eo Cueques, A. Dupré, Broad Sanctuary 

and O. Hehner, Holborn Viaduct, London. prt 
January, 1881. 

409. Dryinc Corres, J. Gordon, New Broad-street, 
London.—A communication from J. Stewart.—3lst 
January, 1881. 

498. Kitns, &c., E. Edmonds, Fleet-street, London.— 
Com from C. ‘Amand. — 5th February, 1881. 

561. Ruorine Trie, C. D. Phillips, Gaer Fach Farm, 
Newport.—9th February, 1881. 

565. Gas Encrnes, A. T. Allcock, Newark-on-Trent.— 
9th February, 1881. 

. CuTTine Spiixts, E. Pace and J. H. Howard, Bow 
London.—25th February, 1881. 

880. Harvestinc Macuines, H. Andrews, Little Lang- 
ford.—lst March, 1881. 

930. PREPARING Sutps, A. Kirk, Glasgow, and R. Sim, 
Jermyn-street, London. 4th "March, 1381. 

978. Foo Betis, W. P. Thompson, High Holborn, Lon- 
don.—A communication from the International Fog 
Bell Company.—8th March, 1881. 

990. Writinc States, E. J. Dixon, New Deanfield 
Works, Bangor. —8th March, 1881. 

1009. Traction, &c., Encines, J. Braby, Rudgwick.— 
9th March, 1881. 

1013. Porrery Ware, C. Westwood and R. A. Wind- 
mill, Brierley Hill. —%th March, 1881. 

1031. Arracuinc Door K <NOBS, G. Price, Birmingham. 
—10th March, 1881. 

1051. Heatinc Stoves, F. Arnold, New John-street 
West, Birmingham.—11th March, 1881. 

1058. Brake Apparatus, F. W. Eames, Leeds.—11th 
March, 1881. 

1169. SappLes of Bicycues, W. R. Lake, Southampton- 
buildings, London.—Com. from C. H. Veeder.—17th 
March, 1881. 

1175. Breakinc Pic Iron, W. R. Lake, Southampton- 
buildings, London.—Com. from T. A. Blake.—l7th 
March, 1881. 


Patents Sealed 


List of Letters Patent which passed the Great Seal on 
the 25th March, 1881.) 

3905. Looms, P. Banks, W. Slater, and J. Banks, 
Adlington.—27 th September, 1880. 

EATING APPARATUS, W. Nassau- 

street, Dublin. —27th September, 

3911. FLooninc Cramps, W. Riley, Keighley. — 27th 
September, 1880. 

3921. Locomotive Enaines, W. Morgan-Brown, South- 
ampton-buildings, London.—28th September, 1 

3932. Paper Baas, J. Baldwin, Birmingham.—28th 
September, 1880. 

3934. Serrine, &c., Type, W. 
ampton-buildings, London.—28th September, 1880. 
3941. Docxinc Knire, J. McKenny, Stephen's-green, 

Dublin.—29th September, 1880. 


$942. Sream Pumps, F, Pearn, 8, Pearn, and T. Addy. 
man, West Gorton, Manchester. —29th Sepi ptember, 1880. 

3945. SPINDLE Bearinos, J, Elce, Manchester.—29¢), 
September, 1880, 

3952, pee &e., CARTRIDGE: SHELLS or Tubes, 

2. Lake, Sout! , London,.—20th 
Se ptember, 1880. 

8963. Pocker Knives, W. R.‘ Lake, Southampton. 
buildings, London. 30th September, 1880, 

8995. Brace Buckies, C. N. Fyland, Walsall.—2nd 
October, 1880. 

4003, Revotvinc Hees, W. Brown, King-street, 
and W. Peover, Leigh-street, London.—2nd October, 
1880. 

4007. Stenatuine, G. Zanni, Holborn Viaduct, Lon- 
don,—2ad October, 1880, 

4024. Necktie Fastreninc, L. Michaux, Paris.—1th 
October, 1880. 

4026. Harpeninc Cement, &c., W. R. Lake, South- 
ampton-buildings, London. —4th October, 1880. 

4081. Evecrrican Sicnat, W. R. Lake, Southampton- 
buildings, London.—7th October, 1880. 

4116. TRANSMITTING ELECTRICAL CurRENTSs, W. Lake, 
Southampton-buildings, October, 1880, 

4126. Warer-cLosets, D. Bostel, Duke-street, 
Brighton.—11th October, 

4131. NaVIGABLE VESSELS, A. W. L. Reddie, Chancery- 
lane, London,—12th October, 1880. 

4184, Compressine Air, D. Greig and M, Eyth, Leeds, 
—l4th October, 1880. 

4186. Roap Locomotives, &c., 
borough.—14th October, 1880. 
4274. Ratsina, &c., Water, &c., C. Kesseler, Berlin. — 
20th October, 1880. 

4204. Packinc Mr at, W. R. Lake, 
buildings, London. 21st October, 1880, 

4317. Feep-warer Heaters, W. Chance, Calcutta.— 
22nd October, 1880. 

4437. Burrer Boxes, &c., W. Eyre, Ellesmere-road, 
Sheffield.—30th October, 1880. 

4452. Wririnc Instruments, A. P. Hansen, Weiden- 
allee, Hamburg, Germany.—lst November, 1880. 

4463, PRESERVING Suips’ Borroms, W. Renney, Cawley 
road, Victoria Park, London,.—1lst November, 1880. 
4522. Economisino Nrrrovus Propucts, J. South 

ampton-buildings, London.—4th November, 1 

4576. PropuctnG Desions, W. L. Wise, Whiteball-y -place 
Westminster.—8th November, 1880. 

4768. Decoratinc Giass, J. Couper, jun., Glasgow.— 
19th November, 1880. 

4797. Emprorpery, C. A. Barlow, Warren-street, Man- 
chester.—20th November, 1880. 

4817. Derivatives from Coat Tar, C. Lowe and J. 
Gill, Manchester.—20th November, 1880. 

4963. PLovens, &c., J. Howard and E, T. Bousfield, 
Bedford.—29th November, 1880. 

5005, SECURING Suerts of Paper, &c., de Horwath, 
Paris.—lst Decenber, 1880. 

5102. Pipe Joints, N. Talard, Boulevard Magenta, 
Paris.—7th December, 1880. 

5103. Empryrne Cesspoots, &c., N. Talard, Boulevard 
Majenta, Paris,—7th 1880. 

5172. Lamps, &c., F. Siemens, ‘cae -buildings, 
London.—10th mher, 

5181. Jute, W. M. Black and a Taylor, Dundee.—11th 
Dece mber, 1880. 

5227. BRAKES, N, Talard, Boulevard Magenta, Paris. 
—l4th December, 1880. 

5278. Drepaorne, J. Standfieldand J. L. Clark, West- 
minster.—lth December, 1880. 

5328, Skates, &c., T. B. Drybrough, Edinburgh. —20th 
December, 1880. 

5363. Guns, H. E. Newton, Chancery-lane, London.— 
san December, 1880, 

58. Heavy Orpnance, B. J. B. Mills, Southampton- 
London Sth December, 1880. 

5459. Macuine Guns, B. J. B. Mills, Southampton- 
buildings, London.—28th December, 1880. 

20. Denta Enoine, P. Shaw, Manchester.—3rid 
January, 1881. 

84. Burners, J. Douglas, Dulwich.—7th January, 1881. 

92. EMBossING, T. J. Palmer, Fulham, and C. F. 
Dietrich, Dalston, London.—sth January, 1881. 

117. Brusnes, G. Ww. von Nawrocki, Leipziger-strasse, 
Berlin.—10th Janucry, 1881. 

203. Stop Vatves, J. Dewrance and G. H. Wall, Great 
Dover-street, Borough,—Lith Jenuary, 1881. 

207. Steam Enoines, &c., T. Robertson, jun., Glasgow. 
—15th January, 1881. 

290. Looms, W. Adam, Kidderminster.—22nd January, 
1881. 


J. Marshall, Gains- 


Southampton- 


(List of Letters Patent which passed the Great Seal on the 
20th March, 1881.) 

3066. Pranorortes, F. Wolff, Copenhagen.—3s0th Sep- 
tember, 1880. 

3075, Fermentep, &c., Beers, J. A. Fawcett, Wake- 
field.—1lst October, 1880. 

3977. Beveraces, W. P. Thompson, High Holborn, 
London.—lat October, 1880. 

3979, Stoves, W. Smith, jun., Barnard Castle.—lst 
October, 1880. 

3993. Purtryinc Macutnery, H. Simon, St. Peter's- 
square, Manchester.—2nd October, 1880. 

3098. MetaL Frames, H. Tonkinson and W. Rockliffe, 
Sunderland.—2nd October, 1880. 

4000. Warr Beams, J. R. "Aldred, Manchester.—2nd 
October, 1880. 

= Fokxac £8, J. Salter, Manchester.—2nd October, 

4005. NAMO-ELECTRIC 
Chancery-lane, London.—2nd October, 1880. 

4011. Firtertnc Macnines, P. A. Maignen, Great 
Tower-strect, London.—2nd October, 1881. 

4040. Hotpinc Fiicut Fratuers of Birps, &c., M. 
Arnold, Acton, London.—5th October, 1880. 
50. OBTAINING, &c., Motive Power, J. Robson, Fal- 
mouth-road, Surrey.—5th October, 1880. 

4063. UmpreLia Furniture, B. B. Cox, North Audley- 
street, London.—éth October, 1880. 

4080. SYRINGES, J. Davol, Providence, Rhode Island, 
U.S.—7th October, 1880. 

4086. Steam Borers, H. J. Haddan, Strand, West- 
minster.—8th October, 1880. 

4097. Propucinc Desiens, H. C. Webb, Worcester.— 
8th October, 1880. 

4101. Securnine Corks, H. T, Lufkin, Chelmsford—9th 
October, 1880. 


Macuines, E. G. Brewer, 


4127. Punveristinc Macuines, W. Michaélis, Royal 
Hotel, Blackfriars, London.—11¢/. October, 1880. 
4151. Stays, &c., E. A. Allibert, Brompton-square, 


London.—13th October, 1880. 

4167. Extractine Tar, &c., P. J. Wates, Brooklands, 
Bedford Hill, Balham, Surrey.—13th October, 1880. 
4169. ConverTING Grains into Fiour, F. Wirth, 

Frankfort-on-the-Maine.— 13th October, 1880. 
4170. PLanes, W. Lake, London.—13th October, 1880. 
4176. Tues, C. Moseley, Manchester.—l4th October, 


1880. 

4185. Vatve Gearino, F, C. Marshall, Tynemouth.— 
14th October, 1880. 

4206. Carpets, &c., T, B. Worth, Stourport.—1l5th 
October, 1880. 

4241. Sticks, C. D. Abel, Southampton- 
buildings, London.—18th October, 1880. 

4244. Crusutine, &c., Macuinery, R. Cook, Sheffield. 
—18th October, 1880. 

4281. Natrs, L. Boynton, U.S.—20th October, 1880. 

4314. PREPARING SteReoTyrE Piatres, A. M. Clark, 
Chancery-lane, London.—22nd_ October, 1880. 

4363. Braces, H. Haddan, Strand.—26th October, 1880. 

4473. Printinc Macutnery, A. Sauvée, Parliament- 
street, Westminst Ni ber, 1 

4607. Excrngs, R. Brown, Morton.—9th November, 1880. 

4706. Corn, 8. Thacker, Nottingham.—l5th Novem- 
ber, 1880. 

5145. Skates, R. H. Bishop, Holloway-road, and H. F 
Hailes, Hornsey, London.—-9th December, 1880. 

5151. Nats, J. Coleman, London.—9th December, 1880. 

5247. ILLumrnatine, J. Macdonald, Queen Victoria- 
street, London.—14th December, 1880. 

5339. Frnisninc Hats, D. M. Easton, Arcola.— 
20th December, 1880. 

69. Castinc Metat Piprs, &c., C. Palmer, R. Com 
and J, Chambers, Nottingham.—6th January, 1881 


| 
| 
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154. Iron, &c., J. A. Huggett, London.—12th January, 
1881 


199. SreeRina, J. K, Kilburn, Brixton, and G. Fossick, 
Stockton-on-Tees.—15th January, 1881. 

206. Furnaces, E. Barry, Berks.—15th January, 1881. 

213. InsertING in Carriages, en and 
8. Whitehurst, Derby.—l7th January, 1881. 

245. Licntinc Gas, C, L. Clark and J, Leigh, Man- 
chester. —20th January, 1881. 

256. W. R. Lake, Southampton- 
buildings, London.—20th January, 1881. 

278. MaTCH-FILEING Macutnes, C. R, E, Bell, Knight- 
rider-street, London,—22nd January, 1881. 

329, Carsonic Acip, &c., J. Williamson, Westoe, 

South Shields. —25th January, 1881. 


ist of Specifications published during the 
weak ending March 26th, 1881. 

1349", 4.3 2775", 4d.; 2589, 8d.; 2617, 6d.; 2750, 4d.; 
3124, 3173, 6d.; 3204, 3288, 6d.; 
3265, 6d.; 3267, 6d.; 3272, 6d.; 3275, 6d.; 3277, 6d.; 
8286, 6d.; 3203, 1s. 2d.; 3295, 4d.; 3297, 6d.; 3301, 4d.; 

6d.; 3313, 4d.; 3319, 4d.; 38323, 6d.; 
4d.; 3339, 4d.; 3348, 6d.; 3354, 2d.; 
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3356, 8d.; 3378, 6d.; 8386, 6d.; 3396, 6d.; 
3397, 4d.; 3401, 2d.; 3403, 2d.; 3404, 2d.; 
3405, 4d.; 3415, 2d.; 3416, 2d.; 
3417, 3421; 3423, 2d.5 
3424, ud.; 3427, 3429, 2d.; 
3430, , 2d.; 8434, 4d.; $435, 2d.; 
3487, 2d.; 3442, 6d.; 
3443, 2d.; 3450, } 
3453, 

6 


3461 
3469, 6d.; 3470, 
3477, 2d.; 3485, 4d.; 
3509, 6d.; 8591, 4d. 


*.* Specifications will be forwarded by 


t from 
the Patent-oftiee on receipt of the amount of price and 


yostage. Sums exceeding 1s, must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


repared by ourselves expressly for THE ENGINEER att the 
office of Her Majesty's Commissioners of Patents, 


539. APPARATUS FOR OPERATING POINTS AND SIGNALS 
on Rattways, H. Johnson.—Dated 22nd June, 1880. 


Sd, 
This consists, First, in a method of ge aagee | 
for alterations in the length of wire or wires whic’ 

connect the points to the actuating levers, or other 
such parts, which alterations arise from variations in 
temperature. To counteract these alterations the 
wire or wires are caused to act through the medium 
of a fluid, which by expanding or contracting main- 
tains the wire or wires at a uniform tension. One end 
of a wire is connected to a piston, and the other to a 
cylinder containing the piston and filled with a fluid, 


above the level of the clothes, on to which a continuous 
stream of water is delivered from these pipes. 
two pipes preferably cross each other as shown, 80 as 
to form a handle. e conical vessel is corrugated, so 


as to direct the water upwards to the pipes, and in the 

corrugations small holes are pierced for the passage of 

water to the interior. 

3098. Formino Tyre MouLps or Matrices, &c., W. 
Lake. —Dated 27th July, 1880.—(A communication 
Srom J. Thoma.) bd. 

A bridge piece carries a lever at its centre, and 
attached to one end of this lever is a counterweight 
which keeps a treadle connected with the other end of 
the lever in its raised position. A short link on the 
lever presses on a bolt passing through the centre of 
the bridge piece, the pressure being exerted through 
the treadle. The plate of papier maché is placed on 
the bed-plate, and the type in a ring moved by means 
of two racks, The bolt causes the p dere type to be 
pressed down on the papier maché, the type being 
raised as the pressure ceases by means of spiral springs. 


8124. Manvuracrureor Bricks, &c., A. McKerlie and 
R. Bradshaw.—Dated 29th July, 1880, 6d. 

A double engine is geared direct to the horizontal 

pug mill shaft, and a pug mill is ae ay on each side 

of the engine, with hopper and blades, but without a 


terminal bearing, the two mills and the various blades 


which, as it expands or contracts, tes for 


FIC.1 


similar altered conditions in the wire. The cylinder 
and piston may be caused to move bodily with the 
wire. Fig. 1 is a vertical section of the apparatus for 
compensating the variations in the length of the wire 
or wires which connect the points with the actuating 
lever. The Second part of the invention relates to 
shifting the points by the action of rods moved in two 
directions, that is by push and pull. It is proposed to 
employ wires or chains, instead of the rods, but to 
employ them in duplicate, and to enable them to be 
operated in both directions by attaching them to 
a ends of levers. The first part of the inven- 
tion may be applied to these arrangements by using 
the cylinder and pistons in duplicate. Fig. 2 shows 
the arrangement for shifting points. 
2617. Lamps, &c., J. G. Wilson.—Dated 26th June, 
1880.—({A communication from W. J. Brewer.) 6d. 
This consists in arranging a series of concave reflec- 
tors above the light in a a direction towards 
the light, leaving a space in the centre for the glass 
chimney of the gas or other burner to pass through. 
Above this reflector is a similar reflector of smaller 
di ions, with an opening through the centre lead- 
ing to a smoke-box or cap. Round the outside of the 
lamp, and adjoining the edge of the reflectors before 


mentioned, are mounted curtain reflectors, which may 
be either fixed, or capable of being adjusted at any 
angle, so as to catch the rays of light from the 
reflectors, and also from the light itself, and to throw 
or reflect such rays down in any desired direction. 
The drawing represents a side view of a wall lamp 
fitted with the reflectors. 
2750. Backs or Books, W. Hawtin, jun, and A. D. 
Collier,—Dated 6th July, 1880. 4d, 

The awe of the invention 1s to form the back of 
account books so that when open the centre part of 
the book will present a level surface, and for this 


e759) 


A 


Purp plece of steel A bent 
own, an ing flay some and 
secured to the boards or ides of the binding. : 
2044. Wasninc CLorurs, W. Partridge.— 
Dated Vith July, 1880. 6d. 
The apparatus is tu be used ina copper, and consists of 
& conical vessel A, the lower edge of which fits the 
Copper, and from its upper end pipes C rise upwards 


each other. The drawing shows part of the 
machinery, with cutter shaft placed above the clay, 
and with gearing to drive the dies or rollers. 
3173. Firrixos ror VeEssELs CARRYING CARGO IN 
Buk, 7. J. Stevens.—Dated 3rd August, 1880. 6d. 
This relates to improvements in shifting boards for 
eventing the shifting of loose cargo, and consists in 
orming them of two flaps of sheet iron A connected 
together and forming a bulkhead. These flaps are 
hinged respectively at their we and bottom edges so 
as to be capable of being turned back when not in use. 


In the drawing the shifting boards B and C of the 
lower holds are shown formed in a single piece hinged, 
B being hinged so as to turn upwards, and C hinged 
so as to turn downwards, When in use the — of 
B and C overlap and are secured together. are 
stiffening bars to further secure the shifting boards. 
3204. Cooxine Stoves, &c., J. Chorlton.—Dated 5th 

August, 1880. 6d. 

is relates to improvements on patent No. 1051, 
dated 16th March, 1878. Instead of leaving a sj 
beneath the dust chamber, such space is utilised by 
constructing an oven therein, this oven being enclosed 
in an outer metallic casing, the intervening space 
oe the heating chambers or flues of the 
oven, which are arranged to communicate at each 
side through suitable openings or side flues with the 
bottom of the heat chamber, and at the back with the 


[3204] 
—) 
a 
if 


i} 
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nozzle or flue of the stove, a damper being applied to 
control or entirely shut off the communication 
between the oven and heat chamber, as desired. A is 
the brazier or fireplace depending from the heating 
chamber B, C is the top plate, and D the dust 
chamber, E is the oven enclosed in an outer metallic 
casing F. 
8238. Pai. on Tus Crosets, C. Keaseler.—Dated 7th 
ugust, 1880.—(A communication from B, Hirache.) 


The main object of this invention is to render pail 
or tub closets inodorous by providing efficient venti- 
lation. The hopper basin T is of the usual form in its 
upper part. The down outlet pipe R below is made 
in one piece with it, and has an enlargement behind 
to prevent the adhesion of excrement, In the back of 
the hopper basin and at the enlargement of the outlet 
pi there is an air circulation pipe W and two venti- 

pes V entering the down pena , one 
each side, and proceeding ina curved upwa: ting 


direction to the air shaft V, which reaches up above 
the building and is fitted with a cap. The bottom of 
the outlet pipe is fitted with packing to make a tight 


joint with a sliding sleeve 8 secured to the top of the 
pail or tub, The lid of the hopper basin is perforated 
80 as to allow the passage of air. 


3265. Macuinery ror Securinc THE ENDs or SHEET 
Cans, Cases, &c., J. Parry.—Dated 10th 
Auguat, 1880, 6d. 

This relates to machinery for crimping or securing 
the bottoms or ends of sheet metal cans upon their 
bodies or sides. The drawing shows a side elevation 
of the machine. A is the main frame, which is sup- 
ported in suitable standards: B is the main or driving 


shaft carrying the head C for the reception of the can 
bottom, and D is the crimping or compressing head 
fixed upon the shaft E; F is an adjustable head 
designed to press inst one end of the body of the 
can, to retain its other end within the rim of the can 
bottom during the crimping operation ; G is the shaft 
carrying the said head. 

3267. Gas Pvririers or Scruspers, J. Whiteley and 

R. Pickles.—Dated 10th August, 1880. 6d. 

The layers of oxide through which the gas is caused 
to ascend are turned over by means of beaters H 
attached to a revolving shaft, and when required to 
replace the oxide a door Q at the bottom of each com- 


means of the cord I attached at one end to the staircase, 

and ing over a pulley fixed to the wall, its other 

end being secured to the flap. 

32'7'7. Spreapinc Jam on Fruit on Dovans, &c., G. 
C. Bacon.—Dated llth August, 1880.—(A commu- 
nication from W. 8. Ovens.) 6d. 

This relates to an apparatus for the above object and 
consists of an endless belt, and two pairs of rollers, one 
of which delivers a thin layer of dough on to the belt. 
The belt conveys the dough under a box containing 
jam which issues from a narrow opening at the bottom 
under the action of a piston, and is delivered on to the 
dough. The other pair of rollers deposits a second 
layer of dough over the jam, when the whole can 
cut into any desired shapes. 

3286. Macuivery, J. H. Johnson.—Dated 
llth August, 1880.—(A communication from L. EB. 
Plantrov.) 6d. 

This relates to spinning hi with ti 
take-up, and it consists, First, in the combination of 
a flyer or ring A, caused to revolve by a cord on a 
hollow axis cast with an oil ro C, and secured to a 
cross-bar T. A screw thread is formed on the interior 
of the flyer, so as to distribute the oil, and a movable 
flyer is carried on the upper part of A, being mounted 
in bearings so as to allow it to accommodate itself to 


the varying diameter of the cop, and thus enable it 
tosremain constantly in contact therewith; and, 
Secondly, to the taking-up apparatus in which a guide 
pulley D causes the cord driving the cop spindle to 
run ion over the diff t di ters of the 
cone F attached to the cop spindle, while the tension 
lley E always maintains the cord at the same 
oe and, Thirdly, of a differential motion for 
actuating the spindle, and which is obtained by a com- 
bination of two diff tial m ts whic! 
neutralise one another with respect to the speed of the 
spindle. 
3203. Pressure Governors or REDUCING VALVES 
G. P. Grace.—Dated 12th August, 1880. 1s. 2d. 
The drawing shows the balance pressure regulator 
or reducing valve as adapted to gas mains, and it con- 
sists of a balance lever A turning on a central pivot 
laced midway between the et and outlet, and 
let with shut-offs B. Two pressure surfaces C are 
ted with opposite arms of A, and also with 
orifices on opposite sides of the passage through the 


rtment ‘is opened, when the used oxide falls out, 
he sides of the compartments being made slanting to 


facilitate the discharge. The new oxide is delivered into 

a shoot I and passes through a sliding door into the 

purifier. 

32°72. Re-workinc Iron Suearines, W. H. Nevill.— 
Dated 10th August, 1880. 6d. 

This consists of a method of, and apparatus for, 
cutting up and preparing the shearings of iron sheets, 
rolled for the manufacture of tin plates or other 
e poses. The shearings to be operated upon are placed 

n the feeding trough A, from which they are passed 
between rollers B B, of which one or more pairs may 


[$27 2! 


be used. These rollers may be formed with grooves 
running around the same, or of any other pattern best 
suited to the nature of the shearings. The motion is 
so arranged that the length of the shearings to be cut 
off is introduced between the shear blades, when the 
upper blade reaches its highest elevation. 


3275. Sraircase or Steps, E. A. Day and P. Price.— 
Dated 11th August, 1880. 6d. 

The staircase is capable of being raised or lowered so 
as to leave the whole of the floor space available, and 
also serves to remove communication between two 
floors. For this purpose the upper end of the staircase 
A is hinged, and is provided with safety bolts in case 
of the hinge breaking. The other end has cords C 


attached to it, and passing over pulleys D are fitted 
with counter-balance weights. The > nthe He in the 


u floor may be covered by a a F, which may be 
au tically raised and lowered with the staircase by: 


governor for the passing fluids, which act on the 
surfaces C, so that a variation of pressure above the 
required pressure overbal by the ctions the 
counter-balance weights W, and thus closes the inlet 
and throttles the outlet; and a variation below the 
desired pressure reduces the pressure of the surfaces 
C, and thus allows the weights W, by their reaction, 
to fall and open the inlet and outlet. 


83295. Pots For Use 1x Tin Works, S 
Williams.—Dated 13th August, 1880. 4d. 

This relates to means for preventing the extreme 
contraction and expansion caused by the heat from 
injuriously affecting the ling pot, and ti 
in casting the lid separate from the case, and when 
desired to make the joint it is done with fire-clay, the 


lid being secured by bolts. The interior of the lid is 
provided with brackets or ribs to support it, and pre- 
vent it cracking, A band B is formed round the pot 
to prevent it from ‘‘ buckling” and collapsing. 


8301. Stoppers SPREADERS FOR VARNISH 
Bortiss, &., B. Beddow.—Dated 13th August, 1880 
4d, 


The stopper consists of a wooden handle and stem 
to which a sponge is attached, and serves to spread the 
varnish over a surface, The stem is fitted with a cork 
stopper to close the bottle. 

83309. Brewine, Distitiinc, &c., A. Collingridge.— 
Dated 14th August, 1880.—(Partly a communication 
from R. F. Lecerf.) 6d. 

As applied to tay eae object of the invention 
consists in facilitating the more thorough extraction 


of the bitter and aromatic principles of the and 
it consists in the use of a harmetivally A, 
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formed with its s‘des, ends, crown, and sole plates 
dished inwards and secured by stays, so as to with- 
stand an internal pressure equivalent to the contents 
attaining a temperature of 360 deg. Fah. during the 
process of extracting the essential oils from the hops, 
after which a vacuum is produced subsequent to com- 
pleting the charge in the boiler. An auxiliary pneu- 
matic apparatus is connected with the closed boiler, 
and takes off from its a and is ed on a 
refrigerating apparatus of sufficient cooling capacity 
to condense vapour at 360 deg. Fah. The drawing 
shows a plan of the boiler heated by a coil H. 
320'7. Bricks, Ties, &c., W. H. Turner and W. R. 
Renshaw.—Dated 13th August, 1880. 6d. 

This relates to apparatus for compressing pulverised 
clay in a dry state into moulds. The moulds are 
supe: , the pulverised clay being placed therem 
and the whole subjected to t pressure in a 
hydraulic or other press, after which the articles are 


ey 


removed from the moulds and baked and glazed. In 
order to supply the pressure to the hydraulic press it 
is preferred to use a compound telescopic accumulator, 
such as shown in the drawing, whereby the final 
pressure can be increased With an economical expendi- 
ture of power. 

$3302. NavicaBLe VessEts, H. W. Cook.—Dated 13th 

August, 1880. 6d. 

In order to obtain increased speed a twin vessel is 
used, each consisting of half of an ordinary vessel A 
placed with their curved outer surfaces towards each 
other, leaving a clear water-way between them, and 
being braced together. Fig. 1 shows a plan of the 
twin ship, and the effect of this arrangement is that 
the waves thrown against the stern lines by the bow 
lines of the two halves will be utilised to aid the pro- 


Fic.! 


pulsion of the ship. Fig. 2 shows an arrangement for 
utilising compressed air for propelling the vessel, and 
it consists of two inclined passages C, at the lower end 
of which compressed air is discharged, such air bein, 
supplied by pipe D, also forming the top and sides o 
the passages. This pipe, where it underlies the 
ges, is of U section, the hollow sides of which 
prevent the lateral dispersion of the compressed air, 
which, rising by its buoyancy, and also expanding as 
it rises, presses against the after lines of the vessel, 
which slips as it were overa bed of air, and is thus 
driven forward. 
$3313. Convertinc Recrerocatinc* isto Rotary 
Motion, W. Anderson.—Dated 14th August, 
communication from J. Lamar.)—-(Com- 
plete.) 4d. 

The piston B is formed with an elongated yoke con- 
nected to pulleys D by means of belts or ropes. These 
pulleys are mounted loosely on their shaft and have 
broad rims which project on adjacent sides, and 
between them a collar is secured to the shaft, and is 


provided with a series of friction clutches which 
extend to the inner faces of the pulleys. These 
clutches are slightly inclined from the radial lines of 
the wheel, and have their lower ends forward of their 
outer ends, so as to make a small angle with the rims 
of the pulleys, whereby they are free to yield to the 
pulley when the direction of their motion is such as 
tends to enlarge the angle of contact, and will firmly 
engage with the pulleys when these move in the 
opposite direction. 

3319. GLUFING AND ApsusTING THE LEATHER PaDs TO 
CUEs, Martin.—Dated 16th 
August, 1880.—(A communication from L. Rigollet.) 
4d. 


The cues are placed in a frame, the top plate of which 
has a number of pressure screws which bear on the 
pad on the end of the cue, while the thick end of 
the cue is held in the bottom plate. 

3339. Sures ror TRANSPORTING GraIN, J. Wetter.— 
Dated lith August, 1880.—(A communication from 
L. &. Cheneval, L. Janssens, and E. Bodart.) 4d. 

This relates to means for preventing the deteriora- 

tion of grain cargoes, and consists in providing means 


for ventilating the hold of the ship. This is effected 
by providing the ship with a false bottom of ‘orated 
sheet metal, beneath which air is supplied by pipes 
from ventilators Q. 


$328. Money Titus, H. FE. Sambrook.—Dated 16th 
August, 1880. 

This relates to tills in which the last coin and some 
of those preceding it are so arranged as to be visible 
in the order they were taken, and also to a method of 
assorting the money into its different values. A glass 
plate forms part of the front, and behind it is a second 
ay plate, sufficient space being left between them 
‘or the passage of the coins. Between the two are a 
set of inclines D of concave section, alternately to 
left and right, so that the coins pass successively down 
each incline. At the commencement and end of each 


[3323 


incline are stops F connected with side pillars capable 
of being rotated, so as to remove one set and bring the 
other set of stops into position. When the flap B is 
pushed back to insert a fresh coin these pillars are 
automatically operated. For sorting, the last incline 
is formed with a series of different jsized openings, 
communicating with different boxes. 
$332'7. Water Hearers anp Puririers, W. L. Wise. 

—Dated August, 1880.—(A communication from 

G. H. Zschech.) 6d. 

is relates more particularly to ageraane for 
heating the feed-water for steam boilers by the heat 
of the exhaust steam from an engine, and it consists 
of a cylindrical shell A within which is a second shell 
B extending about halfway down, the annular space 
between them being at top. The feed-water enters at 
Mand passes into this space, and flows over at top 


(5527) 


inside case B. The exhaust steam enters at H and is 
directed upward in the centre of the vessel, and comes 
in contact with the underside of cone I, which spreads 
it in all directions. The feed-water falls into a cone 
K, and flowing towards the centre is directed on to an 
inverted cone L, from the outer edge of which it is 
directed towards the centre of another cone, a suitabl 


the mouth C until the nut F! has pees the incline J, 

and the nut F has a correspond: ncline, so that when 

the nuts have passed each other the hook is lifted, when 

the nut follows the screw. 

8354. Tanninc Hives anp Skins, F. @. Vedova.— 
Dated 18th August, 1880.—(Void.) 2d. 

This relates to means for hastening the action of 
tanning solution upon skins. After the skins have 
been prepared in the ordinary manner and are ready 
for tannin, they are between squeezing 
rollers, so as to express water, and are then placed in a 
pit containing the tannin solution, where they are 
allowed to soak for a short time, after which —_ are 
removed and again passed between squeezing rollers, 
so as to cause the solution to penetrate the skin uni- 
formly, the operation being repeated as often as 
necessary. 

8356. Vatves, EB. Smith.—Dated 18th August, 1880. 
6d. 

This consists of means to overcome the jar and con- 


cussion in cocks or valves, and consists in fitting 
beneath the valve A a cam C mounted on a spindle 


operated by a lever. The top part of the valve carries 

a rod B working in guides to ensure the valve moving 

perpendicularly. 

3364. Manuracture or Steet anp Licutino Gas, P. 
Aube.—Dated 19th August, 1880. 8d. 

This relates to means for converting iron into steel 
and of simultaneously producing lighting gas, and it 
consists of placing alternately in a retort first a layer 
of charcoal and then a layer of iron. This retort is 
heated to che heat, and steam is caused to pene- 
trate through the layers, and at the same time a fatty 
substance of any kind is introduced on to the red-hot 
bottom of the retort. The iron or charcoal which are 


ignited decompose the steam and will absorb the 
oxygen, but the iron will also absorb the carbon 
emanating from the charcoal and part of that arising 
from the vapours of the decomposition of the fatty 
matter. There will therefore be in the retort hydrogen 
and vapours of carbon, which being free will combine 
under the influence of the heat in the retort, and 


number of which are provided to thoroughly heat the 

water by bringing it in contact with the steam. 

3328. CentRirvcaL oR SEPARATING 
Macuine, F. Wolff.—Dated 17th August, 1880.—(A 
communication from G. A. Hagemann.) 4d. 

This consists of a —— drum D fitted with 
paddles E to carry the fluid along, and caused to 
revolve within a case. The fluid to be separated 
into its light and heavier constituent parts enters by 


pipe F, and is ex to the centrifugal action of the 
drum, causing the lighter parts to occupy an annular 
space near the centre, while the heavier ones fly to the 
circumference. The lighter parts will flow over the 
fiange H and pass into a I formed in the casin; 
while the heavier parts enter at X into a pipe fix 
radially to the inner circumference of the near 
the exit end. 


3348. Drawinc Corks, A. Muir.—Dated 18th August, 
1880. 6d. 


The bracket B supports a cylinder C to receive the 
cork to be withdrawn. Eis a double-threaded screw 
carrying the corkscrew at its forward end and revolved 
by a nut F which slides freely upon guides, while the 
nut Flis partly stationary, only moving a sufficient 
distance cotinine the cork, for which purpose the 


hand lever K has an arm carrying a roller working in 


acurved slot of a reeling lever G, the end of which 
engages with the nut Fl. The screw E has a coarse 


thread which binds the nut F, while the finer thread 
actuates the corkscrew. A hook holds the nut F at 


form carbonated hydrogen. The drawing shows one 
form of apparatus by which this may be effected. 
33°78. Vessets, W. Clark.—Dated 19th 
August, 1880.—(A communication from A. Figge 
and Le Comte 8. J. Ostrorog.) 6d. 
Several pairs of feathering blades Q are made to 
revolve in a horizontal plane in openings in the keel of 
the vessel, and each blade is made to turn partly 


(5378) 


round on its own axis, so as to feather or present its 
broad surface and its edge alternately to the water by 
means of cams. The drawing shows these blades 
driven by hand, but they may be connected to any 
suitable engine. 


3386. Macuinery ror Winpinc, DovBLinc, AND 
Twisting YARN on THREAD, J. and T. A. Boyd. 
Dated 20th August, 1880. 6d. 

This relates, First, to the winding of or thread 
in the cop form, and consists in modifying the form of 
an inclined guide, described in patent No. 2226 of 
1873. Fig. 1 is a vertical section showing the spindle 
12 and parts carrying it; also the weighted lever 13, 
by the action of which on a fixed inclined guide 14 the 
end-on pressure on the spindle 12 is regulated, the 
lever 13 being jointed to a buckle or bracket 15, which 
loosely embraces the spindle at each end of the driving 
pulley 16. The inclined ide 14 is provided witha 
ae 17, which is either horizontal, as shown, or less 
nclined than the main part, and which diminishes 
the action of the weight. In some cases the part 17 
may even made or set with a slight reversed 
inclination. A Second improvement relates to a 

dification of the hine with upper and lower sets 
of “drum” winding details, which may be 


either for single winding or for doubling. Fig. 2is a 
transverse vertical section of one of these machines, 


with the improvement applied to it. The im 
ment in part in with the 
longitudinal rail of the framing, and in ng the 
bobbin holders 18 and other details on strong brackets 
19, extending from the top rail 20 to the bottom rail 
1. In connection with this arrangement, the tra. 
verse guides are carried by a longitudinal bar of 
a tubular form, and occupying a position between the 
upper and lower winding details. In this waya single 


traverse bar is made to serve four rows of bobbins, 

an upper and a lower row on each side of the machine. 

The traverse bar is supported and guided at in- 

tervals between its ends by transverse arms 24 fixed 

on it, and fitted with rollers 25 at their ends to rest 
and move on short guide brackets 26 fixed to the inter- 

mediate transverse vertical frames or spring frames 27 

of the machine. 

3396. Hotpinc or Carryino Ecos, J. Hally and A. 
Barr.—Dated 21st August, 1880. 6d. 

This consists in fitting boxes, trays, or frames with 
spring holders, which hold the eggs securely, and 
at tee injury from shaking and concussion. The 

older is preferably made of bent wire, and consists of 
two or more spring fingers capable of moving towards 
or away from one another. 

3397. Depositina Dust, &c., upon Prixtep 
Fasrics, J. Lloyd.—Dated 21st August, 1880.—(Not 
proceeded with.) 2d. 

The design is first printed upon the fabric in some 
varnish or other adhesive medium, and is then con- 
veyed under a box from which a stream of gold dust 
issues. The excess of gold dust is thrown off the 
fabric by a revolving beater acting upon the underside 
of the fabric. 

3400. Sotes anp Linincs For Boots, &c., H. B. Fox 
— Dated 21st August, 1880. 4d, 

This consists in making the soles or linings of boots, 
shoes, and ——— of cork composition and the like, 
spread on and incorporated with canvas, sheet cellu- 
loid, or other suitable backing. 

3401. Srorrers ror Borries, W. Bowen.—Dated 21st 
August, 1880.—{ Not proceeded with.) 2d. 

A thin disc of metal with an india-rubber cushion 
on its underside, to fit over the mouth of the bottle 
has three arms depending from its periphery and 
terminating in hooks, which, when forced inwards 
means of a sliding ring, take under the shoulder of the 
collar round the neck of the bottle. 

3403. Arracuinc Door Knoss, &c., TO THEIR Sprn- 
Digs, S. C. Bmery.—Dated 21st August, 1880.—( Not 
proceeded with.) 2d. 

A plate is secured to the lock plate, and has a 
jecting collar with aperture, the interior of which is 
recessed. The edge of the collar has a key way, and 
the neck of the knob is ey keyed. The 
spindle is passed through the square in the lock and 
out through the plate into the square in the knob. A 
second plate is now passed over the end of the spindle 
and the other knob placed in position, its key ente 
the key way in the second plate, which is then turn 
and screwed to the door. 

3404. Apptyinc Water ror Ostarninc Motive 
Power, W. H. Thompson and F. G. Henwood.— 
Dated 21st August, 1880.—{ Not proceeded with.) 2d. 

This consists in conducting water by tubes to the 
machinery employed in mines. 

3405. Warminc Carriages, &., W. R. 
Lake.—Dated 21st August, 1880.—(A communication 
Srom 8. L. J. Lepicard.)—(Not proceeded with.) 2d. 
e are heated by steam conveyed by pipes 

from the boiler of the locomotive, a special form of 

coupling being used to connect the tubes between the 
different ca: es. 

3407. Mixinc Lamps, H. Thallon. — Dated 23rd 
August, 1880.—(Not proceeded with.) 2d. 

An extinguisher is provided, which, on opening the 

ip, di ds and extinguishes the flame, thus pre- 
venting accidents. 


This relates to crushing machinery in which three 
rollers are arranged one above the other, the two outer 
ones being pressed against the central roller by levers 
and friction rollers, and it consists, First, of a special 
lever by which the pressure is effected, and in the 
arrangement of auxil levers by which, in combina- 
tion with aset screw and excentric, a perfectly parallel 
position of the three rollers is obtained ; Secondly, in 
employing the axle of the upper friction roller as a 
feeding roller; and ly, in the application of a 
scraper made of several separate narrow springs placed 
side by side 
3415. Dentat A. Jamieson.—Dated 23rd 

August, 1880.—{Not proceeded with.) 2d. 

This relates to dental mallets containing a ¥ ww 
for actuating the plunger, and it consists, First, in 
actuating the plunger by means of an air pump driven 
by acam or excentric; Secondly, in fitting between 
the pump and plunger a disc, with a small orifice 
through which the air from the op! passes ; and 
Thirdly, in making the stroke of the plunger adjust- 
able, so as to regulate the force of the blow. 


3416. Propucinc THEATRICAL 
August, 1880.—(Not with. 

In order to represent an effect such as would be 
produced on persons or objects that have to be seen in 
a flash at intervals on different parts of the stage, 
wire rope is stretched across the s*age, its ends being 
secu to the wall. On this wire at intervals are 
plates communicating by wires with a battery or elec- 
trical machine. Between each plate and the rope an 
insulating material is inserted. On the ropea 
is corenges and can be pulled from one end to 
other. ¢ wheels of the py formed of two 
outside metallic plates and a cen ineulating plate, 
and as the earrings Tums over the metal plates the 
current will pass down on either side a lamp 
fastened to the person or object to be seen. 

841'7. Mepicina, Preparations, W. Gedge.— 
Dated 23rd August, 1880.—(A communication from 
A. @. da Molta Basto.)—(Not — with.) 2d. 

This relates toa preparation to be applied outwardly 
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to burns, scalds, sores, rheumatic and ether pains, 

and consists essentially of sugar, methylated spirits, 

and cordial bitters. 

3418. CoLourina Composition FoR IMPRESSION 
STamps OR Printina Rovers, A. Ungerer.—Dated 

The composition consists o! parts agar—agar or 
Bengal isinglass—36 parts water, 54 glycerine, 
and 12 parts starch syrup, to which is added a 
colouring matter, preferably an aniline or tar dye. 
8420. APPARATUS For TRANSMITTING SounDs, G. F. 

R. von Wreden.—Dated 23rd August, 1880. . 

The principle of the construction of the instrument 
is that of the microphone. In the res, T isa 
stretcher membrane, K K! pieces of carbon, K being 
fixed toT, K! to a thick ring R on the contact regulator 


H. K is in electrical contact with screw 8, K! is 

similarly connected to S!. G is a counterweight 

whose position regulates the pressure between the 

carbons. The inventor claims the arrangement as 

shown. 

3421. Vetvet, BE. and Collinge.—Dated 24th August, 
1880.—(Not proceeded with.) 2d. 

This consists of an improved ribbed back velvet 
woven with twelve ends and thirty picks to the round, 
the pile threads floating over nine ends, and there 
being four face picks hetween each two back picks. 
3423. GuLLeys anpSewer Gas Traps, J. M. Hale and 

L. Saunders.—Dated 24th August, 1880.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction of gulleys and sewer 
gas traps, 80 as to prevent gases escaping therefrom, 
and it consists in forming below the grating a box, 
the outlet from which to the sewer is near the upper 
part. The bottom of the outlet is shaped so as to form 
a trough, which is filled by the water as it rises in the 
box, and then overflows into the sewer. A division or 
dip descends into the trough below the level of the 
water, so as to form a trap. 


3424. Improvements 1n ELecrric Conpuctors AND 
IN A COMPOUND FOR PREVENTING THE DETERIORA- 
TION OF InsuLators, G. Barker.—Dated 
24th August, 1880.—(A communication from W. W. 
Jacques.) 4d. 

The inventor impregnates the pores of the rubber 
insulator with a mixture of equal parts of Venice 
turpentine and beeswax. He takes a vessel with 
preserving compound in it, heated to about 80 deg. C., 
the rubber being added in the form of sheets ; the heat 
is then raised to about 100 deg. C., and the air 
gradually exhausted from the vessel and also from 
the pores of the rubber. The air is then admitted, 
the mass cooled to 80 deg. C., and the rubber removed ; 
it is then mixed on warm rolls in usual way with 
powdered = and with an equal weight of 
steatite or asphalte to give it bulk. 


3425. Harr Brusnes, F. L. Lawrence.— Dated 24th 
August, 1880.—(A communication from A. Camille.) 
2d. 


The usual bristles are replaced by fine metallic wires 

of brass, nickel, zinc, and tin in proportions v: 

with the degree of ness or softness to be given to 

the brush. 

3426. Ornamentation or CLocks, V. L. A. Blumberg. 
— Dated 24th August, 1880.—( Not proceeded with.) 2d. 

This consists of a means w vol at clocks may be 
made to correspond with the hanging and furniture of 
the apartment in which it is placed, and consists in 
the application of an inlaying or embossing to the 
clock of textile fabrics in place of plaqués of porcelain, 

metal, wood, &c. 

3427. Macuines ror CHANNELLING -aAND TRIMMING 
SoLes FoR Boots anp SHoes, W. Morgan-Brown.— 
Dated 24th August, 1880.—(A communication from 
F. S. Potter.) 6d. 

This invention consists y in the production of 

a machine containing a channel cutter and an edge- 

trimming device or blade to channel and trim a sole 


of a lasted shoe or boot. ™~ 1 is a side elevation of a 

machine, and Fig. 2 a 

frame A is of suitable shape to support the working 
rts, and the main shaft B driven in any usual way. 
is shaft has upon it a cain grooved disc C provided 

with a cam groove Al shaped as designated in dotted 

lines, Fig. 1, to receive a roller stud .of a lever D 


connected by a link D! with a slide or carriage E!, 
upon which is attached the holder F!, to which is 
secured the edge-trimming device or blade G1, shown, 


as a chisel or gauge-like device, which strikes through 
and cuts away the sole edge. 


3429. Paviocks, G. W. von Nawrocki.—Dated 24th 
August, 1880.—(A communication «from W. E. 
Miksch.)—(Not proceeded with.) 2d. 

The casing is made horseshoe-shaped, and is pro- 
vided with a sliding bolt, the ends of which are hidden 
in the two shanks of the casing. One end of the bolt 
is screwed to a cover plate or slide, having a tongue 

rojecting into the interior of the casing, and hav: ng 

wo springs attached to the free end of the tongue an: 
flaring outward horizontally, so that the ends nearly 
touch the inside of the casing, and prevent the with- 
drawal of the cover plate and be) a until the springs 
are pressed together by a special key. 

3430. Enve ores, FE. Manger.—Dated 24th August, 
1880.—(Not proceeded with.) 2d. 

A small hole is cut in the envelope at the place 
where the stamp is to be affixed, so that the latter, 
when in position, is gummed ly on to the letter 

in the envelope. By this means, when the 
stamp is obliterated, a clear indication of the date of 
posting the letter will remain on the letter itself. To 

— the letter being torn when withdrawn, the 

ole is surrounded by perforations enclosing a space 
larger than the stamp, and which allows the stamp to 
be separated from the envelope. 

3431. Dew Squirts, FB. A. Brydges.—Dated 24th 
August, 1880.—(A communication from H. Alisch.) 
—(Not proceeded with.) 2d. 

This relates to apparatus for delivering a fine spray 
of water by the action of a current of air impinging on 
and breaking up the water as it issues from a nozzle. 


3432. Borrtes anp Stoppers, &c., J. Cole.—Dated 
24th August, 1880.—( Not proceeded — 2d. 

On top of, and rising above the bottle, are two 

jections with to receive lugs formed on the 


stopper. 
. J. Coomer and Shepherd.—Dated 24th 
August, 1880.—{ Not proceeded with.) 2d. 
This relates to impr ts in ving cotton 
cloths known as eight shaft cords, having six ends of 
warp to each rib of cord. The Ist face pick 
under the 7th and 12th ends, the 2nd under the Ist 


and 6th, the 3rd back pick passes under the 2nd, 4th, 
6th, 8th, 10th, and 12th, the 4th face pick under 7th 
and 12th, the 5th under lst and 6th, while the 6th 
back pick passes under Ist, 3rd, 5th, 7th, 9th, and 11th 
ends. 


3435. Umpreias anv Parasois, J. Keet.—Dated 24th 
August, 1880.—{Not proceeded with.) 2d. 

The diferent sections of fabric forming the cover 
are triangular, the ribs when opened out standing 
perfectly horizontally above the stop and the rib tube. 
Advertisements can be placed on each section. 

3437. Vases, &c., J. Bevington.—Dated 25th August, 
1880.—(Not proceeded with.) 2d. 

The vase when formed of clay or other body has its 
outer surface roughened by the application to it of 
small fragments of china or like ware, and upon the 
roughened surface flower ornaments are applied, and 
the vase is then burnt, after which it is dipped into 
glaze and again burnt. The flowers are then _——— 
and the roughened parts coated with a liquid known 
as ‘‘ beleick.” 

3439. Corkinc Borries, W. H. Beck.—Dated 25th 
August, 1880.—(A communication from B. Guichard.) 
—(Not proceeded with.) 2d. 

The cork to be inserted is Pp d ically 
at all points of its height at the same time by means 
of a spring formed of several blades as wide as the 
height of ‘the non-compressed cork. 

3440. Sream Traps anp Stream DryinG APPARATUS, 
W. J. Sutcliffe and R. 25th 
August, 1880.—( Not proce with, 

a cylindsicel shell te provided at its centre 
with an inlet for the mingled water and steam, and at 
the lower part with a valve over the water outlet, while 
the steam outlet is at the upper —= he water 
outlet valve consists of a cylindrical float covering the 
outlet. 

3441. Lamps, H. 25th August, 1880.— 
Not proceeded with.) 2d. 

me lap is formed so that the wick can be lighted 
and trimmed without removing the chimney, globe, 
or shade, for which pu: the burner and socket are 
so arranged that the chimney and globe may be raised 
with a portion of eats § above an aperture in which 
the light may be inse’ . 


3442. Macuine For CapsuLinc Borties, &., F. A. 
Glaeser.—Dated 25th August, 1880. 6d. 

The machine is constructed of a pair of excentric 
jaws jointed ther shear wise in a suitable stand 
or frame; the lower or fixed jaw may be cast in one 
piece with the stand. The upper or movable jaw is 
provided with a projecting arm jointed by links or 
otherwise to the drorter arm of a hand lever working 
on a fulcrum in the frame of the machine. To the 


outer end of the upper or movable jaw is jointed a 
cam-shaped jaw working in a slot in the stand of the 
machine. To the inner surface of the cam-shaped jaw 
is attached a segment of a circle made of spring steel, 
which adapts itself, when compressed, to the circle of 
the lower jaw. In the cen’ space enclosed by the 
jaws is an india-rubber socket serrated on its inner 
surface of the usual construction. 

3443. Brakes ror Boppins or THROSTLE FRaMeEs, 
J. C. Mewburn.—Dated 25th August, 1880.—(A com- 
munication from H. Detrauz. 

This consists in filling the bobbins of the th 
frames with brakes formed of adjustable metallic 


springs. A A are the bobbins, and B is the bar which 
—— them; RR are metallic springs, one for each 
bobbin. These sp: are enclosed, except at their 
ends, in boxes or caps CC, which are fixed to the bar 
B by bolts. The end A! of each spring bears ins' 


against 
the lower fi of the corresponding bobbin, while 
the other end B! is held in one of the notches E! in 


the front edge of the bar B; D! D! are loops or stray 
to guide the ends B! of the springs. wi “ 
3445. Tramways, &c., W. 7. Gunson.—Dated 25th 
August, 1880.—(Not proceeded with.) 2d, 
This relates to means for changing the tram cars 


from one line of rails to another, and consists in the 
employment of short lengths of a third mil placed 
between the tramway at the points of desired c! e, 
where one set of rails is allowed to join at an angle up 
to the other, and a wheel on the car can be depressed 
8o that its flange will take into the groove in the third 
rail, and direct the car as desired. 
3446. anv Carpine Enaines, H. Marsden. 
—Dated 25th August, 1880. 3 

This relates to improvements in the feeding. In 
front of the machine is a hopper, into which the wool 
or other fibrous substance to be scribbled or carded is 
placed, and by the application of a “chain lattice 


sheet,” arranged in conjunction with a scrics of rollers 
and distributors, each of which has a rotary motion 
imparted to them in suitable directions, the wool or 
other fibrous substance is made to travel towards the 
scribbler in regular and uniform quantities. 


3450. Apparatus FoR GyMNasTIC 
EXERCISE, AND CONVERTIBLE INTO A TABLE, BED, 
&c., W. R. Lake.—Dated 26th August, 1880.—(A 
communication from C. H. and J. H. Gifford.) 8d. 

The apparatus combines a rowing machine, chest 
bars, horizontal bar, and means for exercising all 

of the body not affected by the above devices, and 

which will be capable of being converted into a bed, a 

crib having a lateral motion, an adjustable table, and 

a chair. 

3458. Apparatus ror Wrincinc Warps IN Dyerna, 
&e., J. Conlong and J. Robertshaw.—Dated 26th 


August, 1880. 8d. 

In lieu of the ueezing rollers hitherto employed a 
hollow cylindri metal roller, mounted in ngs 
and rotated by means of a driving pulley fixed thereon, 

s The hollow roller is formed with a collar, 
which may be cast with the hollow cylinder and at 
about the middle of its length. On each side of the 


said collar suitably formed slots or openings are made 


(3453) 


in the hollow cylinder, in order to permit of the warp 
or fabric being carried over the collar from out of the 
said hollow cylinder. The periphery of the said collar 
is fitted by means of a screw, or otherwise, witha 
rim of glass or metal, which rim can be readily removed 
and replaced with a rim of a different diameter when 
it is required to increase or decrease the tension or 
drag on the warp by the said rim. The said hollow 
cylinder is suitably rounded off at the of contact 
of the warp therewith, and preferably bell-mouthed at 
each end. 

3454. Apparatus ror Borne Beer, &., J. Atkin- 

son.—Dated 26th August, 1880. 6d. 

This relates principally to improvements in appara- 
tus for preventing r from running over in the 
boiling operation. Within the boiler is fitted a seati 
per around the interior of the boiler. To an 
on the seating is placed an ay ea consisting of a 
conically-shaped perforated f bottom, terminating 
at its apex into an opening or thoroughfare to allow 


of the boiling liquids to ascend upa funnel. Around 

the said opening or thoroughfare is formed a seating, 

and resting thereon is a cylindrical or other shaped 

funnel extending above the height of the contained 

liquor in the boiler, and above the funnel is arran; 

a crown or deflector, the object of which is to deflect 

the stream of boiling liquid issuing up the funnel 

es and on to the liquor in the boiler at a lower 

leve 

3458. Compinep CLOTHES-WASHER AND WRINGER, W. 
Clark.— Dated 26th August, 1880.—(A communication 
from A, Atkinson.) 6d. 

This consists of a tub provided with a false bottom, 
which bottom has radial ribs on its underside, 
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and radial ribs in which are fixed hexagons or 
circles of wire on its upper face or side; and it con- 
sists further of a plunger whose be sgh face is provided 
with circular ribs and radial wires; also of a short 
upright shaft fixed in the centre of the tub, and 


of a vertical lever or handle that passes down through 
the centre of the plunger, and is connected with the 
upright shaft by a ball-and-socket joint, whereby the 
said plunger can be rocked and rotated at will; and 
further of a perforated cylinder resting centrally on 
the bottom of the tub, and surrounding the short 
upright shaft and ball-and-socket joint, thereby pre- 
venting the entangling of the clothes therewith. 
3447. Mixture ror Cuovera, W. Williaws.— 
Dated 2th August,.1880.—(Not proceeded with.) 2d. 

The compound or mixture for curing cholera, &c., 
consists of 1 1b. flour, 1 Ib. ground rice, 2 oz. ground 
cinnamon, 2 0z. carraway seeds, 2 oz. und ginger, 
8 oz, raw sugar, 1 oz. ground cloves, and 2 oz. Cayenne 
pepper 
3460. Fountain Pen, N. Treinen.—Dated 6th August, 

1880.—(Not proceeded with.) 2d. 

The case terminates with a point pierced with a 
small hole, and is closed at top by a removable cover. 
A needle projects through the hole in the point,‘and 
as it is pressed on the paper is forced inwards, allow- 
ing the escape of the writing fluid. 


3461. Sarery Jornts ror Ramways, £. E. Talbot.— 
Dated 26th August, 1880.—(Not proceeded with.) 2d. 
This relates to the joints of steel rails, and consists 
in forming a slot about 3in. long by 1}in. deep in each 
end of the rail, such spaces being afterwards filled in 
with liquid cast iron when the rails are in position, 
thus effectually binding the two ends together. 


3462. WeicHinc Macaine anp Mecwanicay 
&c., T. Poseck and I, Selten.—-Dated 26th August, 
1880.—(Not proceeded with.) 2d. 

A bent lever works on an axle mounted in bearings 
in the front and back plates of the apparatus. At the 
front end of this axle an indicator is fitted, and an 
index is formed on the front plate. At the back end 
of the axle the bent lever is fitted with an adjustable 
weight on its lower end. The upper end of the back 
plate has guides for a rod, to the top of which the 
scale is fitted. A connecting rod has one end jointed 
to the upper end of the bent lever and the other 
to the upper end of the rod. Between the ends of the 
main axle is a toothed wheel gearing with a pinion, 
the axle of which bears a pointer moving over an indi- 
cator, the movement of which being much greater 
than that of the first pointer enables the most exact 
readings to be taken. 


3466. CounTING AND REGISTERING Apparatus, A. 
Rousselleand J. Mariotte.—Dated wth August, 1880. 
(Not proceeded with.) 2d. 

The apparatus consists of a ratchet wheel mounted 
on a central axis in a suitable case, and having an even 
number of teeth, say 100. This wheel is driven by the 
action of a paw] carried by a lever on the ratchet teeth. 
The lever rocks on the central axis, and is worked by 
a rod flexibly connected to any convenient part of the 
machine, the work of which is to be counted. On the 
face of this ratchet wheel is fixed a pin, which once in 
a rotation comes into contact with one point of a ten- 
pointed star wheel. A finger on this star wheel acts 
upon a second and similar star wheel, which in turn 
actuates a third star wheel. These wheels carry on 
their faces numbers which show through openings in 
a dial placed in front of the wheels. 


WEIGHING Macuines, J. Hines.—Dated 26th 
August, 1880. 6d. 

This consists in erecting and arranging the balance 
counterpoise weighing lever or steelyard of the 
machine as a lever of the second order, with its carry- 
ing knife edged centres at the one end resting in their 
hollow fixed steel bearings below them, and with the 
inverted steel knife edge load carrying centres fixed 
in the lever for having the shackle and rod to the main 
levers of the machine below at a distance proport.on- 
ately near the fixed centre, that the whole length of 
the lever to its free end is to the power exerted by the 
counterpoise acting upwards, would balance and weigh 
the maximum load on the platform, which the weigh- 
ing machine is made for ; and further, and especially, 
in fixing and applying under the free end of oy steel- 


_ a hollow float counterpoise with a fluid-tight 
ttom and sides, but preferably open at top for free 
admission of air or adjustment of its weight, and made 
of a little greater length or depth than the whole 
motion required by the lever and parallel in its sides, 
and preferably of a square or rectangular form in 
horizontal cross section, and segmentally concentric to 
the stationary bearing centre, all for the purpose of, 
and fitted to act as a float counterpoise, which would 
be immersed in a small cistern of water erected for 
the purpose below it, all proportionately to the weight 
of the load exerted on the lever as to carry it, and dis- 
place a nearly equal or uniform quantity of water for 
every hundredweight of the load or aliquot part 
thereof, and of the motion of the lever. 


3469. Macuinery For Dryinc Corn Fiovr, STARCH, 
&e., J. Currie.—Dated 26th August, 1880. 6d. 

This consists in the apparatus for drying corn-flour, 

starch, &c., in which the material is agitated, broken, 
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and made to pass through a series of hori tal si 

Cc to a revolvin, shaft B within 
ig an chamber A. 
rying » heated by steam 

3470. Mountine anp Apsustina Srereo Piatss, &. 
A. J. Parker.—Dated 26th : vot pro- 
series of notches or slots is formed in the ed f 
blocks, the slots having undercuts, into which 
shoulders or slide pieces or catches can engage to 
prevent the catches being lifted out of the slots 


except when turned y round by hand These 
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catchés can be slid or opened out to suit the register 

and sizes of the stereo plates to be used, filling in 

pieces being inserted either in front or behind them, 

that they hold the plates firmly in position. 

3465. Comprnation oF Lerrer Locks, E. du Sart.— 
Dated 2th August, 1880.—(A communication From 
EB. Alleboss.)—{ Not proceeded with.) 4d. 

There are four alphabetical ratchet buttons ; and a 
slider is actuated by the stem of a button or handle 
and engages with the alphabetical buttons. 

3472. Mowine anp Reapinc Manisty 
and J. W. Gibsoa.— Dated 27th August, 1880. 2d. 

To the body of the machine is fixed a circular rack, 
in which works a wheel of equal pitch revolving on a 
pin hung on the arm or disc of the road or ordinary 
driving wheel, the latter revolving on a shaft or 
spindle, on which also revolves a pinion wheel, but 
which pinion is loose on the said shaft or spindle. 
This pinion is connected by a clutch to a bevel wheel 
which drives the shaft or spindle which actuates the 
crank for working the sickle. 

3475. Lerrers anp Ficures ror Srenpoarps, &c., 
J. H. Wilson.— Dated 27th August, 1880. 6d. 

This consists in constructing letters or figures for 
signboard and like purposes (of cast, wrought, or 
stamped metal, or other material), so that they can be 
mounted off from the background. 

3476. Sprke-screw or Lock-nalL, R. C. Perry. — 
Dated 27th August, 1880. 2d. 

This consists of a spike-screw with a flat or smooth 
side or sides, so that it may be quickly driven or 
forced into its place, and with segments of a spiral or 
non-spiral thread or threads, or projections, so that 
when turned partly round it is secured. 


77. INcrEasING Licut rrom Gas-BURNERS, J. 
Haworth.—Dated 2th August, 1880.—{ Not proceeded 
with.) 2d. 

This consists of a small blade attached to a ring or 
other support, by which it may be fixed on or near the 
gas-burner in such a manner that the blade, which 
may be of any suitable metal or material, crosses the 
burner at right angles just above the aperture or’ 
evening by which the gas issues from the burner, so 
that when the gas is lit the blade divides the flame 
into two parts. 

3485. Fountarn Apparatus, W. R. Leke.—Dated 27th 
August, 1880.—(A communication From W. Bick- 
mann,)—(Not proceeded with.) 4. 

This comprises apparatus whereby the pressure of 
the water in the fountain may be utilised for raising 
over again a portion of the water which has been 
already used, so that the same comes into play again 
before it escapes. 

3513. On. Cups or Carrtace Axes, E. Ludlow.— 
Dated 30th August, 1880. Gd. 

This consists in making the oil cups in two parts 
from sheet brass or other ductile metal or alloy by dies 
and pressure, the said parts being of different 
diameters, and each part being provided with a 


flange, the said two parts being joined together by 
their tlanges. The drawing shows the two parts con- 
nected together by turning the edge of the shallow 
cup over the edge of the flange of the smaller part. 
3521. Macuine Bevtine, &c., G. S. Long.—Dated 31st 
Auguat, bd. 
This consists in the combination of wire warp and a 


soft fibrous weft, so that the wires are bedded | 

deeply in the fabric, and the fibre alone presented at | 

the surface. 

3531. Wixpows anp Sasues, &c., //. Brittain.—Dated 
Slst August, 1880. 1s, 4d. 

This consists partly in the construction of a metallic 
glazing frame fixed in the wooden part of the window 
anda metallic glazing bar used therewith, the said 
glazing frame and glazing bar being provided with 
india-rubber or other elastic packings for glazing and 
reglazing the windows without the use of putty ; also 
covering the outer beadings of the glazing frames with 
a metallic sheath or sliding covering. 

3559. Jacgvarp ror Box Looms, G., C., 
and J. Vickers.—Dated 2nd September, 1880. 6d. 

This relates to constructing jacquard needles in 
two separate parts, whereby a movable action is given 
to keep the shank block always in contact with the 
jack blade or hook, thus keeping the needle always at 
its work, preventing any play from the effect of wear 


355: 


and tear. The drawing shows a side view. The | 

bettom part is made with a shank B and block C, 

having cut out parts D, in which slide the forked 

ends E of the head F of the needle; the block C is 
kept pressed on the side of the jack blade by means of 

a spiral spring H, which is passed over the shank B 

and kept in position by the inside of the flange I of 

the jacquard grate A. 

3591. Boxes orn BrusHes or AXLES FOR WHEEL 
CarRRiAGEs, J. Lones, C. Vernon, and E. Holden.— 
Dated 3rd September, 1880. 4d. 

This consists in the employment of an alloy com- 
posed of 50 parts by weight of cast iron of the kind 
known in commerce as Carron or Scotch Carron iron, 
7 parts of scrap steel or Bessemer steel, and 1} of black 
oxide of manganese. 

3629. ManvracruRE oF ARMOUR-PLATES, J. D. Ellis. 
—Dated 7th September, 1880. 

This consists in the manufacture ot armour-plates 
composed of iron and steel « bined, the bination 


Yj 


of a wrought iron plate or frame of wrought iron or 
steel applied to the said plate, and a worked steel 
plate covering the said frame and wrought iron plate, 
the whole forming an inclosure into which molten 
steel is introduced. 


4354. Brake anp CoupLING APPARATUS FOR RalLway 
Venreces, S. Fairman.— Dated 25th October, 1880.— 
(Complete.) 6d. 

This consists in a combined car brake and coupler 
having the following essential elements in combina- 
tion—that is to say, a pair of brake shoes consisting of 


shells conforming somewhat in shape to the edge of 
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the car wheels, suspended by means of flexible bars to 
a plate adapted to have a sliding movement og ml 
nally of the car, and a coupler having a movable jaw 
which is depressed or opened to discharge the coupling 
link upon the falling of the said brake shoes, and the 
movement of the said plate consequent thereupon. 
38. Castine Metats, H. J. Haddan.—Dated 4th Jenv- 
ery, 1881.—(A communication from 8. Clemens, 
Slote and C. Sneider.—(Complete.) 6d. 
This consists in the process of producing relief line 
plates, blocks, or types for printing, embossing, and 
other like purposes, by securing a sheet or coating of 


suitable substance upon a plate of glass or other | 


destructible material, placing the same in a suitable 


flask, and pouring the molten metal into the same so 
as to pass over the face of the matrix, and carry the air 
and slag before it prior to cooling and forming upon 
the same. A indicates the flask. B is matrix or 
matrices, which consist each of a plate of glass C or 
other destructible material. D is the facing of the 
matrix, F the cavity fur the reception of the metal 
which is to form the body of the casting. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


stantially as set forth. (7) In a Bessemer plant, the 
construction, for conjoint operation, of a system of 
apparatus consisting of a rotary converter, a pit of 
per size and depth for the swinging under the 
mouth of the converter, when in a pouring position, of 
a cage carrying a nest of ingot moulds and a ladle 
thereon, a crane for lowering and swinging the cage 
into position under the pouring mouth, and for swing- 
ing it away, raising it out of the pit, and transferring 
it on to a track arranged within the sweep of the 
crane, substantially as set forth. (8) An improved 
ladle, having side trunnions, a close top, a filling 
opening, and a pouring spout, substantially as set 
forth. (9) The swing pipe, in combination with con- 
verter, substantially as set forth. 
238,250. Mecuanism, Samuel M. Plush, 
Philadelphia, Pa., assignor to himself and William 
P. Phelps, same place,—Filed September 15th, 1880. 
Brief.—A device for burning of contact 
points in pole changers, A condenser is arranged in 
cireuit so as to neutralise heating effect due to spark 
by discharge on reversal of poles. Claim.—{1) In 
combination with pole changers, No. 1 and No, 2, the 


single condenser M, two line wires L L’, and con- 
denser wires K K’, all connected and operating sub- 
stantially as and for the purposes described. (2) The 
combination, with two line wires, L and L!, the circuits 
in which are broken simultaneously, of single con- 
denser M and condenser wires K K! the said two con- 
denser wires being connected to the opposite ends of 
the condenser, substantially as and for the purposes 


| described. 


238,269. Stream STEERING APPARATUS, Geo. W. Baird, 
Engineer Corps, U.S. Nacy.—Filed December 2nd, 
1880. 

Claim.—(1) In a steering apparatus, a friction wheel 
arranged upon the barrel (or drum), in combination 


| with the movable key, substantially as specified. (2) 
| In a steam steering apparatus, the drum having the 


238,110. Bessemer PLant AND APPaRaTus, Wn | 


Hainsworth, Pittsburg, Pa.—Filed December 30th, 
1880. 

Claim.—{1) An apparatus to be used in connection 
with a Bessemer plant for the pouring, casting, and 
removal of ingots, consisting of a cage «dapted to be 
swung by a crane in one part of the operation and to 
be run on a track in another part of the operation, 
said cage having holes in its bottom plate correspond- 
ing in size, number, and arrangement to the size, 


number, and arrangement of the nest of ingot moulds | 


thereon, said holes being closed and opened from 
below for the removal of the ingots through the 
bottom of the cage, substantially as described. (2) 
In combination with a swinging cage having openings 
in its bottom closed and opened from below, a nest of 
ingot moulds arranged ore over each such opening, 
and a ladle above and covering or extending over the 
entire nest of moulds, and having a sprue or gate 
opening therefrom into the mould directly beneath it, 
substantially as set forth. (8) In combination with 


an ingot mould, a cover adapted to fit into and be 
supported in the mouth of the mould, made with a 
casting sprue or gate directly through the same, and 
with a cavity on its under side, substantially as set 
forth. (4) In combination with a nest of ingot moulds 
standing on a common level and of uniform height, 
and with a ladle extending over and covering the 
same, and provided with a sprue or gate over each 
mould, a cover in each mould mouth, centrally per- 
forated and hollowed on its under side, and_ of 
suitable vertical height relative to the mould, for 
receiving or carrying some or all of the weight of the 
ladle, substantially as set forth. (5) In combination 
with a nest of moulds arranged on a movable cage, a 
jacket surrounding such moulds, and air or water 
supply and discharge pipes for applying an air blast 
or water jacket to the moulds,. substantially as set 
forth. (6) A cage, carrying moulds and ladle thereon, 
made with holes in its bottom plate for the downward 
discharge of the ingots from the moulds, and supplied 
with blocks, transverse bars, and suitable fastenings for 
securing such bars to the cage, in combination with 
the bearings and recess of a car-platform, arranged 
substantially as set forth, whereby, when the cage is 
seated on the car and the fastenings loosened, the 
cage may be lifted off and the ingots removed, while 
leaving the blocks and bars in the proper position to 
be attached to the same or to another like cage, sub- 


| 


screw thread on its pose axis, in combination 
with the valve lever, hand operating screw, and fric- 


| 


| 
| 
| 
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tion gear, all substantially as shown and described. 
(3) In a steam steering apparatus, the drum D, 
having the screw thread on the prolonged axis, in 
combination with the adjustable journal boxes, the 
friction gear, lever L, screw T, gears GG, shaft 5, 
hand wheel H, all substantially as shown and described. 
238,279. Macuine ror TeNnoninc anp Borino 
SpoKes AND FELLIES, Melrin P. Ellison, Middlesex, 
N.Y.—Filed December 18th, 1880. 

Claim.—The combination of the bed A, having 
vertical end slot and forming prongs E, and tighten- 
ing screw and nut F, and the slotted tool carrier H, 
vertically adjustable in said slot of bed A, and having 


278.279) 


the usual supporting brackets J J, sliding tool handle 
K, and operating lever N, the several parts constructed 
and relatively arranged to operate in the manner 
herein shown and described. 


238,298. Dynamo-ELectric TELEGRAPH, Orazio Lugo, 
New York, N. ¥.—Filed December 20th, 1880. 

Claim. —(1) The combination, substantially as 

hereinbefore set forth, of a dynamo-electric generator, 


a constantly-closed shunt circuit connecting the oppo- 
site poles of said generator, two parallel lines or 


included in one of said parallel circuits, and their 
circuit breaking devices in the other parallel circuit, 
and one or more signalling keys in each of said 
parallel circuits. (2) The combination, substantially 
as hereinbefore set forth, in a dynamo-electric 
generator, of a revolving armature coil and a sta- 
tionary field magnet, both of which are included in 
the same circuit with the exterior resistance, two or 
more independent shunt circuits, which connect the 
opposite poles of the generator with each other, and 
thereby act to keep the circuit of the armature and 
field magnet continuously closed irrespective of the 
condition of the exterior or working circuits, and 
means for adjusting or regulating the resistance of 
said shunt circuits with reference to each other. (3) 
The combination, substantially as hereinbefore set 
forth, of a dynamo-electric generator, a constantly. 
closed shunt circuit connecting the opposite poles 
of said generator, one or more main lines extending 
from one pole of said generator to one or more distant 
stations, and a commutator, whereby the opposite 
pole of said generator may be connected to the earth 
either with or without an interposed resistance, or to 
another main line leading to another distant station. 

238,369. Wrencn, Bernard Donohue, Yonkers, N.Y. 

—Filed November 22nd, 1880. 

Claim.—The combination, with the stock A, having 
the jaw B? of the slide D, having the recess F and the 
movable toothed jaw G, provided with the shank, 
having near its rear end a slot, through which passes 
a pin, extending between the walls of said recess, and 


with the shoulders arranged in front of the ends of 
said walls, the said slot being of such length as to 
permit longitudinal movement of the shank to bring 
said shoulders against said walls, thereby relieving 
the pin of strain, and throwing the strain wholly upon 
the slide, essentially as set forth. 


459. TeLernone Retay, Cornelius T. Tomkins, 
Ked Bank, N.J., assignor to Eaton Telephone Con- 
pany, Brooklyn, N. Y.—Filed November 29th, 1880. 
Claim,—The means, substantially herein described, 
of re-enforcing and continuing the transmission of 
telephonic sounds or articulations through lony 
distance or great resistance, consisting of one or more 
permanent magnets, having upon its or their pole or 


(236.459) 


poles a double induction coil, interposed at given 
points between the transmitting and receiving instru- 
ments, and having a closed metallic local circuit 
between the helix on the magnet of the telephone and 
the primary helix on the re-enforcing magnet, the 
terminal ends of the secondary coil being the line and 
earth circuit, substantially as described. 
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circuits connected to the said generator in F 
arc with each other and with the said closed shunt 
circuit, two or more relays having their helices 


sponding week in former years, 15,332, Total 
from the opening of the Museum, 19,785,088. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

Tux annual meeting of the Institution of Naval Archi- 
tects for 1881 began on Wednesday, the 6th inst., in the 
Hall of the Society of Arts, John-street, Adelphi, and 
terminates this evening. The morning meetings begin 
each day at noon, and the evening meetings held on the 
7th and 8th at 7 pm. The president, the Earl of 
Ravensworth, filled the chair. The proceedings com- 
menced on Wednesday with the transaction of the 
general business of the Institution, such as the 
election of the Council and of new members. The annual 
report of the Council was then read. The Council deeply 


regretted having to announce the death of Lord Hampton, lar 


the late President of the Institution. Lord Hampton, who 
only resigned at the close of the last annual meeting, had 
been president of the Institution ever since its foundation 
in the year 1860. His lordship’s services are fresh in the 
memory of every member and associate, and the best 
testimony to them is the flourishing condition in which he 
left the Institution. The Council was glad to be able to 
report that the funds of the Institution continue to be in 
a satisfactory condition. Acting upona generally expressed 
wish the Council has, during the past year, caused the 

reparation of a General Index of the twenty-one pub- 
ished volumes of Transactions, This index is now 
completed, and will be shortly on sale at the price of ten 
shillings to the general a and only five shillings to 
members and associates of the Institution. At the invita- 
tion of the Lord Provost of Glasgow and of the committee 
of the Naval and Marine Engineering Exhibition, a 
deputation from the Council proceeded to Glasgow in 
November last, in order to represent the Institution at 
the opening of the Naval Exhibition. The deputation is 
of opinion that exhibitions similar to that now being held 
in Glasgow are, when systematically organised, of great 
interest and utility, and might with advantage be held at 
fixed intervals of time. 

After some further business of a general character had 
been transacted, the president proceeded to address the 
meeting. He said that at no time before did so many 
questions of importance present themselves for considera- 
tion in connection with the Institution, and he now pro- 
ceeded to dwell at some length on the present commercial 
position of Great Britain in general, and of her shipping 
interests in particular. He found the Clyde held her 
honoured position at the head of the list, having built 
last year one-half more tonnage than she did in 1879, and 
1879 was a very fairly active shipbuilding year all over 
the kingdom. The Wear built one-third more than in 
1879; the Tees more than 50 per cent. increase over 1879 ; 
the Tyne only built one-tenth more, and she actually built 
twenty-one vessels fewer, but she built upwards of 10,000 
tons more shipping than in 1879. Now that was im- 

rtant, because it showed that the efforts of our ship- 

uilders were directed to larger and more powerful, and 
consequently swifter vessels. The figures were as follows: 
The Clyde built, in 1879, 191 vessels, with 168,460 tons ; 
in 1880 she built 209 vessels and 236,579 tons. The Tyne 
built, in 1879, 130 vessels and 139,843 tons; in 1880 she 
built 109 vessels only, but with 149,082 tons. The Wear 
built sixty-five vessels in 1879, and 92,176 tons; and in 
1880 seventy-seven vessels, with 116,227 tons. The Tees 
built twenty-five vessels, with a tonnage of 31,756; and 
in 1880, thirty-eight vessels, with 48,506 tons; and the 
value of the vessels in the north-eastern ports, built 
last year, amounted to seven millions of money. In 
February last there were building in the various ship- 
building establishments in this country no less than 
650,000 tons of shipping under Lloyd’s rules, and in addi- 
tion to that there were 150,000 tons more not under Lloyd’s 
qualification, making a total of not less than 800,000 tons 
of shipping in course of construction in February last. 
Our steam fleet had increased since 1850 from 1350 vessels 
to 6690 vessels, representing 2,730,000 tons of shipping, or 
one million more tons than of all other steam ships of the 
world put together. He was therefore justified in saying 
that we held a very fair position in the carrying trade. He 
knew that some high authorities thought that steel was the 
material for the future, both for our merchant and for our 
war vessels; but, at the same time, they must remember 
that price has a great deal to do with material, and the 
present price of steel would probably for some time to 
come be a serious impediment to its employment for the 
ordinary ship and rougher description of merchant vessels. 
But there were eminent authorities, and he was rather dis- 
posed to be with them, who considered that the days of 
iron for shipbuilding purposes were numbered. He 
wished to quote a fact from the chairman of the Cunard 
Company to show the advance in Cunard ocean steamers. 
He said that when the Britannia made her first 
voyage forty years ago she measured 1139 tons, 
— capacity 225 tons, and she steamed 8} knots. 
Referring to the French bonnty system he said that 
the French . bounty upon the first cost of a vessel had 
been variously estimated to be very nearly one-fifth of the 
cost. Supposing a vessel to cost £50,000, the bounty would 
amount to something very near £12,000. But there was 
another branch of it. There was a bounty upon the 
navigation of the vessel amounting to 14f. per registered 
ton per 1000 miles run on any direct line. Now that had 
been calculated to amount in one year to 174 per cent. 
upon the first cost of the vessel, and he would put the 
navigation bounty at 12} per cent. more upon the naviga- 
tion, which amounted to no less a sum than 30 per cent. of 
the capital invested in that shipin one year. The effect of 
that appeared to him to be to put absolutely at least half 
that amount into the pocket of the shipowner in the shape 
of profit. We must look to greater care in the conduct of 
experiments upon designs in our shipbuilding establish- 
ments in order to bring ingenuity and theory to the test of 
arpa These were the objects and purposes of this 
nstitution, and it is in the fulfilment of this great purpose 
that they would gain for themselves that to which he thought 


they were fairly entitled—the title, namely, of one of the 
most useful and practical institutions in the country. 


The first paper read was by Mr. J. D’A. Samuda, 


On THE ALMIRANTE BRowN ARGENTINE, CASED CORVETTE, 
AND THE Errect or STeEL HuLis AND STEEL-FACED 
ARMOUR ON FuTURE WAR-SHIPS. 


The author said that the Almirante Brown was he 
believed the first vessel afloat which had been constructed 
entirely of steel and coated with steel-faced armour, and 
he believed that a reference to her guns carried, the 
armour-resisting power obtained, and the t capability 
of steaming without recoaling, would show advantages 
beyond those possessed by any previous vessel of simi- 
tonnage and power, results mainly due to the 
material employed in the construction of hull and armour. 
This is a vessel of moderate size combining all the latest 
improvements in construction, armour, and armament. 
The hull is built entirely of Siemens steel ; the armour is 
“compound” or steel-faced, consisting of an armour belt 
extending 120ft. in length, and protecting the engines, 
boilers, and magazines, with cross armoured bulkheads at 
ends of belt reaching from 4ft. below the water-line to the 
main deck. Above the main deck amidships is an 
armour-plated battery with double embrasures at the 
fore end, and containing in all six guns. The armour- 
plates are worked on a teak backing, and are screwed to 
the skin with bolts and nuts from the inside, so arranged 
as not to wound the steel face of the armour. Horizontal 
armour of steel plates is worked from the battery to the ends 
of the vessel, forming a shell-proof and water-tight deck 4ft. 
below the water, protecting the steering apparatus, &c. 
The bottom is covered with teak planking 3in. thick, and 
zinc sheathing from keel to 3ft. above the water, as a protec- 
tion against fouling. This vessel is fitted with a double 
bottom, and divided by transverse bulkheads and steel 
decks into forty-eight watertight compartments. The 
plating of the hull varies from gin. to jin. except behind 
the armour, where it is lin. thick. She has two pole 
masts, and an area of sail of 10,000 square feet. The 
armament consists of six Armstrong’s improved type 8in. 
114-ton long breech-loading guns fitted in battery, and so 
arranged as to give an all-round fire ; one similar gun on 
upper deck forward and one aft; also six 4}in. broadside 
guns on upper deck, Her machinery consist of two sets of 
inverted compound surface condensing engines of the 
collective indicated power of 4500 horses—each set work- 
ing its own screw, and being fitted in its own separate 
engine-room. The boilers are eight in number, cylindrical ; 
the boiler room being divided into four separate water- 
tight compartments. The steel-faced armour used, Qin. 
thick, has been found in practice to be equal in shot 
resistance to iron armour of 12in. thick, and to resist a 
shot from a 12-ton muzzle-loading gun at 10 yards; while 
the guns used in this vessel, though weighing each only 
114 tons, are able to penetrate 133in. of ordinary 
armour at 70 yards, and this is equal to the penetrating 

wer of the service muzzle-loaders of 18 tons in weight. 

ive of the guns can be brought to act almost in a direct 
line oes while an all-round fire —— in a 
nearly every gun can icipate. es is expecte 
to reach 13} knots, Lae the coal carried is sufficient to 
enable the vessel to steam at a low rate of speed—say 
8 knots-—6000 miles, or at a speed of 10 knots to cover 
4300 miles of distance. The effect of substituting steel for 
iron in the hull, and steel-faced armour for iron armour, 
has been to obtain the same strength and resistance to 
shot that could have only been obtained in an iron vessel 
of similar size and strength with 510 tons additional mate- 
rial, and when increased in dimensions to meet this—as 
given below—a further 350 tons would be needed for the 
extra weight due to the enlarged hull. An iron-built and 
armoured vessel constructed to carry this additional 
weight, and of such extra dimensions as would be neces- 
sary if the same speed were to be maintained, draught of 
water preserved, and coal-carrying capacity maintained, 
would have to be increased in size, displacement, and 
power as follows. The iron ship would have to be con- 
structed :—Length, 260ft.; breadth, 55ft.; displacement, 
5200 tons ; coal to be carried, 720 tons ; power, 5000 horses 
while the steel vessel with steel-faced armour, as already 
described, would be :—Length, 240ft.; breadth, 50ft.; 
displacement, 4200 tons; coal to be carried, 650 tons ; 
power, 4500 horses. It would involve 1000 tons addi- 
tional displacement, and 500 additional horse-power, 
to get in the iron ship equal speed and_ shot-resist- 
ing power and she must carry 70 tons additional coal 
to enable her to travel an equal mileage without re-coaling. 


The discussion which followed was opened by Sir John 
Hay, who said that, according to Captain Columb, this 
country requires sixty-two ironclads, and we have forty- 
one; a considerable number of small ironclads would prove 
very useful, and Mr. Samuda’s designs seemed to be very good. 
The Almirante Brown was not all armoured, but it must 
be borne in mind that at first no one thought of making 
an invulnerable ship—something just to keep out shells 
was all that was asked for. A great deal was to be gained 
by giving up — of a ship’s armour, and the gain had 
been judiciously realised by Mr. Samuda. As for the gun 
in the bows intended to fire right ahead, he did not think 
that would be used with the other guns amidships firing 
also ahead, as their shot must go close past the gunners 
working the bow gun. As to the speed, he did not think 
13} knots enough. A great point in favour of a small 
ironclad was that if her draught were less than 24ft. she 
could go through the Suez Canal—an enormous advantage. 

Admiral Sir Spencer Robinson had always advocated 
the use of steel in shipbuilding, and he congratulated the 
Institution on the success which had been achieved by its 
members in overcoming the defects of that material. 
Speed was of very great importance in ironclad ships; 
but coal-carrying capacity was of quite as much import- 
ance if not more, and unless more attention was paid to 
this point in future the utility of our fleet would be 
im 


. Barnaby said that Mr, Samuda had, he feared, over 


rated the value of steel-faced armour. It was not one- 
third better than iron. The Admiralty experiment showed 
that it was about one-fourth stronger. 

Sir E. J. Reed held that Mr. Samuda need not have 
made his ship so short, and blunt, and hard to drive. 
When armour on the bow and stern had been given up it 
was possible to use good lines. It was true that when a 
stout steel deck 4ft. below the water-level was put into a 
ship it added as much to her weight as a good deal of bow 
and stern armour, but in the design before them the deck 
was only 1}in. thick. If the naval architect confined him- 
self to a stout central citadel he might have a very easily 
driven ship. But he would like to know how muc — 
aship with an unprotected bow would have after that bow 
had been injured by an enemy’s shot or shell. He then 

roceeded to criticise the design of the Inflexible, for the 

enefit of Mr. Barnaby and Mr. White, who heard what 
he said with silent gestures of dissent, and at length Lord 
Ravensworth came to the rescue by reminding Sir E. J. 
Reed that time was pressing. . 

In replying on the discussion, Mr. Samuda explained that 
much of the design was settled by those for whom the 
ship had been built. He fully anticipated a speed of 
14 knots, which he thought would be very good, and the 
ship could steam 4000 miles at 10 knots without re-coaling 
—no insignificant performance. His statements concerning 
armour were b; on information supplied to him by the 
makers of it, who said that, as a general result of trials, 
Yin. of steel-faced armour were equal to 12in. to 13in. of 
iron armour; and besides, the steel armour always broke 
up the projectile, which was more than iron would do. As 
regarded injuries to the bow, the ship was no worse off 
than many of the finest ironclads in the world, such as 
the Inflexible and Agamennon. : 

A vote of thanks having been passed to Mr, Samuda, 
Mr. John apologised for the absence through indisposition 
of Mr. W. Parker, chief engineer surveyor of Lloyd’s, and 
in his absence read that gentleman’s paper, 


On THE PEcULIARITIES OF STEEL PLATES SUPPLIED FOR 
THE Borers oF THE ImperRIAL Russian YACHT, 
LIVADIA. 


This r, as was to be expected, attracted great atten- 
tion, a the hall was crowded. It is to be regretted, 
however, that no representative of Messrs. Canimell, of 
Sheffield, the makers of the plates in question, was present. 
Mr. Parker began by ng ,attention to the steady 
increase in the employment of steel for boilers, and then 
went on to two points open to doubt, namely, the 
rate of corrosion of steel plates, and secondly, the 
chance of meeting with brittle plates. On the latter 
point he might state on his own experience, and 
on the authority of all the engineer surveyors 
Lloyd’s, that not one single instance of a brittle steel plate 
had come under their notice during the manipulation of 
17,000 tons of steel; and it was not until the peculiar 
behaviour of the plates of the Livadia’s boilers occurred 
that they had any fear on the score of brittle plates. 
During the construction of steel boilers much was heard 
of mysterious fractures in steel plates which had stood all 
the tests required, been rivetted up into their places, and 
had then, as it was termed, cracked without being touched. 
A great number of these cases had been investigated, and 
in every instance they had been clearly traceable to im- 
proper a of the material, and the plates in the 
vicinity of the fracture were found to be perfectly ductile 
after the fracture had relieved the strain upon the material. 
These cases were quite as numerous in steel manufactured 
by the Siemens process as by the Bessemer process. They 
were clearly shown to be due to internal stresses set up in 
the plates by improper manipulation, and under certain 
conditions a tearing action was set up. 

The fractures of the steel used in the boilers of the 
Livadia were entirely different from anything they had 
previously had experience of, and they had still later expe- 
rience of other steel behaving in the same way, and he 
thought the time had come when steel makers must sift 
the matter to the bottom, and not only find out the cause, 
but find out the remedy. He then went on to say that he 
had obtained every facility for testing the plates of the 
boilers of the Livadia and obtaining other information con- 
cerning them. It appears that the i were specified to be 
Messrs. Cammell’s subcarburised steel, made by the 
Siemens process, each plate to have a tensile strength of 
not less than 26 and not more than 30 tons per square 
inch, with an ultimate elongation of 15 per cent. in a 
length of Gin. In all there were 154 plates supplied, and 
from these 219 pieces were cut for bending tests ; the cold 
bending and temper tests were made—and were nearly all 
satisfactory when made—from the rough shearings, and 
in those cases where the rough sheared pieces broke before 
bending to the required curve, duplicate test pieces were 
planed and properly prepared, when they all proved to be 
satisfactory. There were also fourteen tensile tests made at 
the works, the tensile strength varying between the limits of 
26'1 and 28°3 tons per square inch, the elongation in 8in. 
varying from 27°3 to 34'3 per cent. The tabulated results 
of these tests, supplied by Messrs. Elder and Co. and 
Messrs. Cammell and Co., are set forth in the tables. On the 
arrival of the plates at Glasgow, Messrs. Elder, for their 
own satisfaction, had some check tests made, which practi- 
cally corroborated those previously made at the steel works. 
The Livadia, it may be mentioned, was intended to be 
fitted with eight double-ended and two single-ended cylin- 
drical boilers, each 14ft. 3in. diameter by 16ft. long and 
8ft. Gin. long respectively, constructed to work at a pres- 
sure of 701b. per square inch, the shells being of steel, and 
the internal portions of iron. The shells were gin. thick, 
made in three courses of plating — lap-jointed, treble- 
rivetted in the longitudinal seams, and double-rivetted in 
the east waders, seams, as shown in Fig. 2 and 4, and 
would be eligible, by the rules of Lloyd’s Register for 
determining the safe working pressure in marine boilers, 
to work at a pressure of 75 1b. per square inch. The plates 
were all punched, the holes being about ,!;in. less diameter 
than that of the rivets, then slightly heated and bent to 
their required curvature, and afterwards put together and 
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the rivet-holes rimed out fair to the finished size in place. 
While under this treatment one of the plates accidentally 
fell from the slings on to a piece of metal, which indented 
it considerably, but did not crack or injure it in the 
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vicinity of the indentation, but it was observed that the 
plate had cracked at a number of the rivet holes. Messrs. 
Cammell were in consequence communicated with, and 
Mr. Alexander, their representative, who examined this 
plate, gave it as his opinion that the plates had all been 
Inj by punching, and should be properly annealed to 
restore the material to its normal condition. Accordingly 
the plates were all sent to the makers’ works at Sheffield, 
and annealed in a furnace which had been specially altered 
for this purpose. A’ sketch of this furnace, and of the 
ition of the plates while being annealed, is given in 
ig 1. The plates were afterwards returned to Glasgow, 
and rivetted up in their places, and the boilers completed 
without any further cause for On subjecting 
the first boiler to hydraulic pressure, before the test 
pressure of 140 Ib. per square inch was reached, the boiler 
shell tore asunder in three places, the cracks appearing to 
have started amongst the rivet holes of the longitudinal 
seams, and to have extended at the back of the rivet holes 
across the plate—see Fig. 4. In the second boiler, which 
it was intended to test, the shell plates were found to be 
cracked in a similar manner behind the rivet holes, before 
any water had been put into the boiler. Mr. Bryce, the 
manager of the engineering department of Messrs. Elder’s 
works, at once gave instructions to cut the whole of the 
steel shells from these boilers, and they were replaced by 
others made of steel manufactured by the Steel Company 
of Scotland. These plates, which were worked in precisely 
the same manner, gave no special trouble in working, and 
the boilers proved to be satisfactory under test. On 
eXamination of the cracked or torn shell plates they were 
found to be extremely brittle ; large pieces were easily 
broken off by one blow from an ordinary sledge hammer. 
In other words, here was a material which had satisfactorily 
withstood all the mechanical tests recognised by Lloyd’s 
Registry, the Admiralty, and the Board of Trade, as suffi- 
cient to determine its suitability for the purpose for which 
it was being used, and was now shown to have become as 
brittle as cast iron, or even more so, after having apparently 
undergone only the working usual in boiler making. 
Chemical analysis was resorted to as being likely to throw 
some light on the subject, and the results are set forth in 
Tables A, B, and C. They do not show any reason why the 


TABLE A, 


Analysis of a Sample of Steel Plate received on the 2nd instant 
from Messrs. John Elder and Co., Fairfield, Govan. 


Per cent. 
99°116 
Carbon, combined 130 
Carbon, graphite absent 
Manganese .. 
Sulphuf . ‘082 
Phosphorus 72 
Silicon - mere trace. 

100°00 


TABLE B. 
Results of Analyses made by six eminent Metallurgists on Samples 
of the Steel Plates which failed in the Boilers of the Livadia, 
and of Analyses made on Samples of good Boiler Steel. 


Livadia boiler steel. Good workable steel. 


Carbon... .. "063 “O77 °120 ("125 °127 *104 |-140 |*160 °165 


} 

Manganese... "543 “640 ("432 |-420 |-662 +290 |-641 |°304 

Sulphur .. .. | — |-073 -094 |-064 |-056 |-048 -084 

Phosphorus .. “063 “064 "063 060 070 | — |°055 -060 
| | 

Silicon.. .. .. °015 |°046 |-063 ("028 |-020 trace trace) — | — trace 
TABLE C. 


Analysis made by an eminent Metallurgist on a Sample of the Steel 
which failed in the Boilers of the Livadia. 
Shavings about y,in. thick were taken off in successive layers through 
the thickness of the plate, and carefully analysed for manganese, 
carbon, phosphorus, and sulphur, with the following results :— 


Mangan. Carbon. | Phosphor. | Sulphur. 

| Percent. | Percent. | Percent. | Per cent. 
Ist cut. | “100 *054 
2 230 054 | 065 
3 367 080 
4th ” 410 “150 076 | “131 
5th ” 283 *160 | 097 
*348 *160 72 066 
8th ,, 381 *190 074 *105 
%h ,, 371 +200 095 “177 
10th ,, 237 086 118 
llth ,, 288 *180 079 098 
12th 237 07 090 
13th +360 050 052 
,, | +090 "039 | 


material should behave in an anomalous manner. When 
the portion of boiler shells was received in London, one of 
the fractured plates was separated from the other plates by 
carefully drilling out the rivets connecting them, and 
several strips were sawn cold out of the defective plate for 
testing purposes from the positions shown in Fig. 3. 

these strips, two, each of lin., 14in., and 2in. width respec- 


tively, were tested by Professor Kennedy, of University 
College, for tensile strength and elongation, with the 
results shown in Table D—specimens B, C, D, £, F, and 
G. The results seemed to be everything that could be 
desired, so far as tenacity and elongation are concerned ; 
but the fractures ap to be altogether different from 
those usual in steel—distinct signs of lamination, 
pores colour, and crystallisation being entirely new 
eatures. Other strips about 4in. wide—a, b, c, and d in 
Fig. 3—were taken and subjected to bending tests. They 
were each found to be extremely brittle in proximity to 
the rivet holes, breaking across at the holes with one blow 
from the hammer, while but a short distance from the 
holes the strips bent cold to the same curvature as would 
be expected in ordinarily good steel ; and on one of the 
strips being raised to a white heat, and allowed to cool, it 
was bent nearly close without any signs of fracture. 


specimen broke at a stress of 27°6 tons per square inch, 
with an elongation in 8in. of 7°5 per cent.; the annealed 
specimen stood 26°6 tons per square inch and stretched 
6 per cent. in the same length ; and the plain punched 
piece broke short off with no extension under a strain of 
18°4 tons per square inch, 

A narrow strip was cut from the plate next to that 
previously experimented upon, from a part of the plate 
remote from any of the rivet holes, and it was found to be 
extremely brittle. The fracture of this piece presented a 
very peculiar appearance. The outside sixteenth of an inch 
on one side presents mirror-like facets from fin. to tin, 
wide, the rest of the fracture being of a fine granular, 
crystalline, but striated appearance. This outer layer was 
very soft, being easily nicked or cut on the edges by a 
penknife, and, as would be observed from the analysis, it 
contained no carbon, while the layer immediately below this 


TABLE D. 


Report on Tests conducted by Professor Kennedy in the Engineering Laboratory, University College, on Samples of 
Steel cut from the Boiler Plates of the Imperial Russian Yacht ** Livadia,.” 


Dimensions, 


___Jofelas- ing ercentage of jtion in 
Date. 23 | Thick- ticity. load. plate. Remarks. 
Breadth | Area. | Tons. Tons. See 
| | rig. 2. 
1880. | In. | In. | Sq. in. | Sq. in.) Sq. in. 
28th July | 469 | 0-672 0-667 |} O°448] 17°9 20°4 19°8 in 3in, A Uniform finely granular ‘‘cup” fracture, with silky lustre. 


2nd Sept. | 485 | 0°997 | O°744 O°742] 17°48 29°48 


48S | 1°497 | O°742] | 15°43) 29°86 |; 


| 22°0 in Gin. 


{ 21°6 in 8in.* B Fracture, about 5 per cent. crystalline, the rest silky, 
(26°5 in Gin, 


Lamination distinct with longitudinal splitting, and 
distinct appearance of defective weld. 

Scale removed before testing, one side only, by hammering 
and rough filing. 


in** c Fracture silky, slightly specked with crystal. Lamination 
sin. quite distinct and traces of splitting. 


Scale removed as No. 485 before testing. 
Fracture silky, specked with crystal. Lamination very dis- 


0°659 ) 0°985 | 18°15 | 29°82} 19°5 in Sin. D tinct. A pale salmon-red colour is very distinctly notice- 


able over a part of the fracture, but only in one of the 
two broken ends. 
Planed all over one side to take out a flaw. 


| oe |§18°9 in Sin.* E Fracture, about 75 per cent. crystalline, and very distinct 


lamination throughout. 
Scale removed as No. 485 before testing. 


| 23°9 in Sin.* Fracture, about 20 per cent. crystalline, remainder silky, 
489 1°994 | 0°656 | 1°30S | 16°93 29°79 98-2 in Gin F Lamination very distinct. 
| | Planed all over one side as No. 487. 
| (23°1 in Sin.* Fracture, about 30 per cent. crystalline, remainder silky. 
490 | 1°994 | 0°656 | 1°308 16°04 80°20 28°0 in Gin. G Lamination very distinct. 


Planed all over one side as No, 487. 


3rd Sept. 491 | O°742 | O°674 | 0°500 |) 18°93, 29°25 | 4°68 in Sin. H._ | This piece was of the form sketched in Fig. 3, cut obliquely 


across plate between rivet holes. It was machined at 
the sides to remove all injury or marks from rivet holes 
which reduced it to the dimensions given, 


t Fracture quite square across, and entirely—and somewhat 
largely—crystalline. 


30th Sept. | 523 | 0°773 0°500 |} O°386 |} 18°SS | 30°58! 16°S in Sin. I ¢ Fracture granular and silky, lamination visible, and slight 


splitting. Specks of crystal just visible. 

Specimen cut diagonally across lap of plate as No. 491--see 
Fig. 2. Tested as received, machined all over. 

Scribed with centre line and cross lines jin. apart before 
testing. 


1st Nov. 557 | 1°245  0°361 | 0°449] 20°38. 33°01 | 11°9 in Sin. X | Fracture of the ordinary “stepped bevel” shape, showing 


nothing unusual except a very slight trace of longitu- 
dinal splitting. 
The specimen was not annealed. 


1881. 
14th Feb. | 680 | 1°242 | 0°350 13°26 32°31 {¥ in Sin. x | Annealed.—Traco of glassy substance which looks black 
| 


681 | 1°272 0°366 0°466 | 13°41 34°26 


29°5 in 2in. 
11°25 in Sin. 
in 2in. 


through microscope in fracture. 

Not annealed.—The specimens 557, 680, and 681 were cut 
from a plate which had been rolled down from jin. to 
fin. 


The following Tests were conducted by the Society's Engineer Surveyor at West Hartlepool. 


1880, 


27th Oct. | — 8°75 *75 2-062 = 18°4 none in Sin, g | Two holes lin. diameter punched on centre line. Not 
annealed, 

os 3°75 “75 2°062 os 26°6 6°0 in Sin. h Two holes lin. diameter punched on centre line. Annealed. 

— 3°75 “75 1°875 - 27°6 7°5 in Sin. i Two holes ljin. diameter drilled on centre line. Not 
ann 4 


' 


* Nore.—As the specimens were made, the Sin. length was between 


sions on 6in. are therefore given in addition. 


s, and included fillets of jin. radius at each end. The exten- 


+ Nore.—It was particularly noticeable that these two pieces pulled th lves into si curves. This indicates to some extent how 
greatly the material must have been strained by the formation of the rivet holes. 


In order to ascertain the effect of punching on the mate- 
rial, several holes were punched in these strips, and with- 
out exception it was found that the strips immediately 
became as brittle as the material in the vicinity of the 
original holes in the boiler, one blow being in every case 
sufficient to break them across the breadth of 4in., and no 
perceptible bending being produced before fracture. 
Pieces were then taken and holes punched therein ; one 
piece was annealed after punching, in another the holes 
were rimed out din. larger in diameter than the large side 
of the punched holes, and in a third piece the holes were 
drilled. In each case these samples bent to right angles 
across the holes without fracture. Similar pieces were 
prepared from steel made by the Steel Company of Scot- 
land, the Landore-Siemens Steel Company, and the Park- 
head Steel Company, but in these cases the punching 
seemed scarcely to affect the bending capabilities of the 
material, the strips with punched holes bending to the 
same extent across the holes as the unpunched strips. 

These experiments were afterwards corroborated by 
cutting off parts of the original joint of the plate from 
which the rivets had been drilled out, and striking each 
piece light blows with a hammer, which broke them 
easily into small pieces, but on the material from the same 
locality being annealed it was found to bend almost double 
even across the holes—see Fig. 3, specimens Eand F. A 
portion of the unpunched plate was also taken and holes 
punched in it of the same diameter and pitch as those in 
the boiler seam, and it behaved in a precisely similar 
manner—see Fig. 3, specimen F. A piece of plate was 
annealed before the holes were punched ; it was also nearly 
if not quite as brittle as the unannealed piece, and a 
further piece annealed after punching was found to bend 
well—vide specimens K and L. The author then went on 
to describe other tests. It being thus found that punching 
holes in the plates made them extremely brittle, some 
specimens were prepared to ascertain the effect of that 
operation on the tensile strength of the material. A piece 
of plate was punched with two rows of holes and then 
sawn into strips, each strip containing two holes. In one 
strip the holes were rimed out, another was annealed, and 
the third was plain punched. On being tested, the rimed 


contained a little, the inside of the plate containing more. 

All the other specimens that were tested for tension pre- 
sented an entirely different appearance from those of steel 
that had worked well; some of the fractures were crystal- 
line, whilst in the same fracture other portions were silky, 
others were filled with distinct laminations and cracks, 
and the colour of the fractures was quite different from 
the beautiful dark grey so marked in specimens of good 
steel. The peculiar appearance of the we suggested 
the idea that the plates might have been produced by 
rolling them from a slightly spongy ingot, the vacuities or 
air cells in which had been closed up during the operation 
of hammering and rolling, but the sides not perfectly 
united. It was also suggested that the plates might not 
have had sufticient mechanical work upon them, either by 
being cast in flat ingots and rolled direct into plates, or by 
cogging the ingots down to the thickness of the slabs 
instead of hammering them. Accordingly a piece cut 
from the fractured plate was raised to a red heat and 
rolled to half its original thickness—Fig. 3, specimen X. 
Strips were then cut from this gin. plate and punched 
with holes 4in. diameter, being one-half the size of those 
in the jin. plate. This extra work on the material seemed 
to raise its ductility appreciably, the strips being found to 
bend well after punching, several of them bending to 
right angles pl only one of them breaking short off, 
while none of them showed such extraordinary signs of 
brittleness as were observable in the material when of 
the original thickness. 

The conclusions arrived at from this investigation may 
be summarised as follows :—(1) That there is nothing in 
the chemical analysis of the material, beyond the want of 
uniformity described, to account for its behaving in an 
anomalous manner, and that, so far as can be discovered, 
the raw material used seems to be of a suitable quality. 
(2) That the material as first rolled into plates stood the 
tests required by the specification, and also those pre- 
scribed by Lloyd’s Register, the Admiralty, and the Board 
of Trade, the tensile stress, the elongation, and the bend- 
ing tests being quite satisfactory. (3) That the tensile 
strength of the material was not reduced by punching to 
a greater extent than is usual with mild steel, but that 
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the plates when punched—whether one hole in‘a strip or 
several holes along the edge of the plate—became ex- 
tremely brittle for some distance from the holes, (4) That 
the appearance of the fractures, especially in those samples 
broken by tension, showed that the material had not had 
sufficient mechanical work bestowed upon it, a number of 
minute laminations, cracks, and longitudinal splittings 
being distinctly visible in the specimens ; and this defect, 
together with punching, made the material entirely unfit 
for employment. (5) That further working of the 
material, to the extent required to reduce its thickness to 
one-half, appears to have nearly, or entirely, eliminated 
the cause of the brittleness. (6) That, in order to avoid the 
use of similar plates in future, the fractures of test pieces 
should be carefully observed, and should any of them pre- 
sent an unusual appearance, further bending tests should 
be made on strips having holes punched in them of a 
diameter about 1 | times the thickness of the plates. 

Since completing the foregoing investigations, and 
arriving at the conclusions set forth, it had been the 
author’s duty, he said, in company with his colleague, Mr. 
John, to inquire into another series of failures of plates, 
this time used for shipbuilding purposes. The material 
had been supplied to Messrs. W. Denny and Brothers, 
Dumbarton, by the West Cumberland Steel Company, 
Workington, and as some of the plates had fractured in a 
somewhat alarming manner, they were directed by the com- 
mittee of Lloyd’s Register to investigate the subject. They 

; were shown a couple of these fractured 

000.0 alates at Messrs, Denny's yard, one 

ing a bow plate represented by the 
annexed sketch, the dotted lines show- 
ing the fracture ; the other a plate from 
above the boss which cracked through 
the landing edge. A strip about 3jin. 
broad was cut from the latter, the strip 
being in the rough, sheared on. one 
edge and punched on the other. 
Being placed on an anvil, when 
struck with a hammer it broke off short. This plate 
was 4in. thick, and broke at a tensile strength between 
31 tons and 32 tons per square inch, with an elongation 
varying from 20 to 25 per cent. Having broken this strip 
off short with a hammer in its rough state, edges were 
planed down to remove those portions injured by the 
punching aud shearing, when it bent over to a radius of 
din, without fracture. A Zin, hole was then punched in 
the same piece, and after this it broke again short off with 
a blow from the hammer. It was evident from this that 
the material resembled in its defects the steel which failed 
in the Livadia’s boilers, The specimens were sent to the 
steel works, and Mr. Snelus frankly admitted that the 
material was not such as it should be, or such as he would 
knowingly have sent out from his works. No doubt the 
material was made by the Siemens process, the ingots 
were of a reasonable size, and were hammered down into 
slabs in the usual way. Further tests were made in 
duplicate, all tending to show that with more work on 
the plates they improved, and that this was the case in 
spite of great variations in the temperature during rolling. 
The experiments also showed that when the plates were so 
rolled down they did not break off short when it was 
attempted to bend them across punched holes, In fact 
they bent to a considerable angle before showing signs of 
fracture at the holes, which then opened gradually, ins 
of going suddenly right across. The author regretted to 
say that they had since heard of further failures of this 
material in the same way. How far the greater or less 
amount of work done on plates in reducing them from 
the ingots is accountable for the failures and peculiarities 
which have recently come to light is a question of the 
utmost moment, and it is one which aul be thoroughly 
investigated. Mr. Webb, of Crewe, laid it down some 
years ago that the ingot should be at least twenty times as 
thick as the plate to be produced from it, and he 
had doubtless soynd reason and experience to guide 
him in his decision. Whether, however, an inch steel 
plate rolled from a 24in. ingot would be in the same 
condition as a din. plate rolled from a 12in. ingot, is open 
to question. In more than one case during a recent visit 
to a number of steel works the author had the pleasure to 
hear manufacturers express their perfect readiness to incur 
considerable expense in experiments rather than leave this 
question in its present unsettled state. The remarkable 
variation in the distribution of the carbon, phosphorus, 
and other constituent elements was a point that must also be 
accounted for, and its true significance ascertained, and 
the testing should be of a more varied and elastic nature 
than at present. The appearance of the fractures should 
be carefully watched, and where any departures from the 
well-known silky fracture common to good mild steel 
appeared, the plates should be subjected to further bending 
tests on strips in their rough sheared condition, with holes 
punched in them, and in any other way that hereafter 
may be shown to be efficacious in discovering untrustworthy 
material, 


It is much to be regretted, we think, that the discussion 
which followed this valuable paper was not worthy of it, 
the speakers entirely ignoring some of the more remark- 
able features in the performance of the steel criticised. 
Mr, Kirk, of Messrs. John Elder and Co., was the first 
speaker, He said he had been asked by Mr. Parker to make 
some tests, and he had done so. The first thing 
which came out was that the plates would bear very little 
manipulation. A strip about a foot long, slightly bent, 
would not bear straightening cold by gentle pressure. _ It 
cracked at once ; but when heated and forged into a bar 

in, square it was so much improved that the bar could 

bent cold on itself, so he thought that the material 
was good but the manufacture bad. He then took some 
Siemens-Martin plates and tried to spoil them; he could 
injure them, but not make them as bad as the Livadia 
plates. Annealing might improve or spoil plates accord- 
Ing to how it was done. He showed a sample strip of 
the original metal bent cold on itself without crack. A 
second sample, equally good, had been left in a forge fur- 


nace for twelve hours, the damper being down, and the 
air excluded ; the plate was uninjured. ‘Two other samples 
heated in much the same way, but with the doors open and 
dampers up, so that a current of air passed through the 
furnace, were spoiled. A good plate could not be improved 
by annealing. 

Mr. Thorneycroft said that if they would look at the 
drawing of the annealing furnace—Fig, 1—they would see 
that the plates had been so stacked on each other that 
uniform heating was impossible. The more work was put 
into steel the better. He used large quantities of thin 
steel—,*-in., and it was usually tougher and better than 
thicker plates. 

Dr. Siemens, who spoke next, succeeded in attracting no 
small attention by making a most extraordinary state- 
ment. It is well-known that he is rather given to sur- 
prising his hearers, and he must have been satisfied by the 
expression of blank amazement with which those present 
heard him assert that annealing steel plates did them no 
poe He began by saying that the performance of the 

ivadia plates was so extraordinary, that he had asked for 
and obtained a sample for analysis. He could break the 
plates up with a hammer. The chemical composition was 
extremely irregular; and Mr. Parker had omitted all 
mention of one element, silicon, which was present to the 
extent of ‘03 per cent. Phosphorus was twice as great in 
quantity on one side of the plate as on the other. How 
did that come about? Was the ingot all of the same 
metal? He was forced to conclude that the treatment 
which the ingot received greatly injured the metal. 
Mr. Kirk had explained how steel could be “ burned.” 
He should like to know how much oxygen had 
been absorbed by the Livadia plates. As fer anneal- 
ing, mild steel should not be annealed. It ought to 
be able to bear punching without any loss of strength, 
and should not require annealing. On the contrary, it was 
well known that punching increased the tensile strength per 
square inch of mild steel. This material ought to stand 
any kind of rough treatment cold. If it was heated and 
forged in any way, however, it might be annealed with 
advantage. If the metal was weakened by punching it 
ought to be rejected. His experiments showed. that when- 
ever mild steel was squeezed in any way, as by the action 
of a punch, it became stronger. He had no sympathy 
with annealing after punching. Much information was 
wanted as to the size of the Livadia ingots. If they had 
been allowed to stand all night in the fire the steel made 
from them was open to great suspicion. The annealing of 
steel plates ought to be done a plate at a time, not heaped 
on one another as shown in the drawing. As for the West 
Cumberland plates, he did not think they had been made 
by his process, 

Mr. Denny said that as regarded his plates part had 
been made by the Siemens-Martin process and part by the 
Bessemer process. He could not say which had failed. 
He had come to the conclusion that it was incumbent on 
himself and shipbuilders generally not to give orders to 
firms who supplied defective plates. This was the only 
way to compel steel makers to supply a trustworthy 
material ; and he for one would never consent to take a 
plate from a firm which supplied untrustworthy metal. 
The steel makers must look to themselves. Working mild 
steel did not improve it. The plate referred to by Mr. 
Parker had been cottered up, and next morning was found 
broken. Thin steel—*;in. from the Cumberland Company’s 
works stood splendidly. This opened his eyes to the fact 
that thin steel behaved differently from thick steel. In 
future tests ought to be increased in severity. 

Mr. West said that 20,000 tons of steel plates had passed 
through his hands, and with comparatively satisfactory 
results. There were no failures even with the high tension 
steels, whose adoption he had advocated last year. They 
would have to be content with punched holes for ships, and 
he was of opinion that punching did not injure good steel in 
onesense. He had also found that if a strip of Bessemer steel 
were bent at right angles, and then straightened, its tensile 
strength would be augmented. He feared that in the case 
of the Livadia the original tests had been perfunctory. As 
for annealing the plates after they had cracked, it was 
locking the stable door after the horse had been stolen. 
A _ ingot was quite large enough to make a fin. plate 
out of, 

Mr. Samuda had heard Dr: Siemens with some astonish- 
ment. Every now and then they came across a hard 
plate, and annealing made it soft and ductile; but as a 
general rule he did not think annealing should be 
practised unless the plate had been heated in one corner or 
somewhere. Questions of price should not be allowed to 
affect the quality of steel. . 

Mr. Martell held that while steel was better than iron, 
it would be foolish to shut our eyes to the fact that mys- 
terious failures do occur. There was a mystery about 
mild steel which there was not about iron, The size of 
the ingot had a great influence. One steel manufacturer 
had tried to roll plates out of steel slabs, and had entirely 
failed. Mr. Webb, of Crewe, a man of great experience, 
said he could not get a sound plate from an ingot less 
than 24in, square. That was an important statement. 
He could not restrain the expression of his astonishment at 
Dr, Siemens’ assertion that punching did not weaken steel ; 
it was contrary to all experience. Steel makers must 
not delude themselves by testing planed and filed samples, 
but rough samples, showing how the metal was handled 
in the shipyard. Confidence had been shaken, and must 
be restored by the steel makers. 

Sir Spencer Robinson said that his somewhat limited 
— as a director of a small shipbuilding ow 
at Hull was most satisfactory. They used plates made by 
the Steel Company of Scotland for both ships and boilers 
with uniform success, He was surprised by Dr. Siemens’ 
statements ; all his own experience was that annealing 
restored the strength to punched plates. 

Mr. E. A. Cowper criticised the construction of the 
annealing oven, which he said was quite wrong in principle; 
some of the plates must be burned if the others were to 
be made hot enough. 

Mr. Merrifield said that all his experience went to show 


that before a good tough plate could be got the original 
texture or structure of the ingot must be entirely broken 
down. This was true of wax, lead, copper, and steel. 

Mr. White cited a case in which the manufacturer of 
some 2in. deck armour plates tried to roll them from cast 
steel slabs without success. A plate might be worked too 
much. He had met with brittle ,3; plates, which were 
made tough by annealing. Beams as much as 65ft. long, 
rolled in one piece, were sometimes found to be brittle at 
one end. He had every confidence in steel, but the makers 
must be cautious. Punching injured steel, notwithstand- 
ing Dr. Siemens’s assertions to the contrary. ‘28-ton steel 
became 27-ton or even 26-ton steel after punching. Tests 
now made were not rough and severe enough. 

Mr. Laird remarked that the cause of the fracture of 
Mr. Denny’s plate was probably that it had been heated 
to bend it. He had had a somewhat similar experience 
with a heated plate. ‘ 

Dr. Siemens now asked permission to explain that his 
statements were based on experiments which he had made. 

Mr. Jameson stated that the ordinary practice when he 
was at Messrs. Elder and Co.’s works was when steel 
plates for boilers came in after they had been tested at the 
works, to re-test them. They were then punched and 
subsequently planed, at the sides and ends, then annealed, 
and afterwards bent in the rolls and cooled down in the 
shops. The plates of the Livadia boilers had behaved 
differently from other plates, and he wanted steel makers 
to tell him why. 

Mr. Pearce said that Dr. Siemens assertions were con- 
trary to all experience, and he could not accept them. 
Punching injured steel, and they must anneal after 
punching. This was also specially true of plates any 
portion of which had been heated even slightly, as, for 
example, if a small corner were put in the fire. But all 
boiler plates ought to be drilled, and Messrs. Elder now 
did so treat their boiler plates. For every steel plate 
which had failed it should be remarked that twenty iron 
plates had done the same. 

In reply, Mr. John regretted that no representative of 
the makers of the steel plates which had failed was present. 
The plate which gave way at Mr. Denny’s was Siemens- 
Martin steel; for he himself had heard Mr. Snelus say 
that for ten years he had made Bessemer plates without 
a failure, and the moment he began to make Siemens steel 
he got into a mess, Tests should be on rough, not on 
planed plates. There was a great deal about steel yet to 
be learned. For example, although it was said that the 
Livadia’s plates were bad because they were not worked 
enough, it was difficult to maintain that, in face of the fact 
that the little test ingot taken from the Bessemer ladle, 
the “baby ” ingot, gave admirable metal. 

A vote of thanks was passed unanimously to Mr. Parker. 


The next paper read was by Mr. John R. Ravenhill. 


Twenty MINUTES ON THE INCREASED USE OF STEEL IN 
SHIPBUILDING AND MARINE ENGINEERING. 


The paper was accompanied by numerous tables, for which 
we cannot find space. We give the most interesting 
portion of it. Steel as a material for the hulls of 
moderate-sized vessels, although of a very different des- 
cription to that now in use, was successfully adopted in 
the commercial marine in the year 1859. The Jason, of 
452 tons O.M., was built by Messrs. Samuda Brothers for 
service in the Black Sea, and in 1860 the well-known 
Dover Mail Packets were constructed for the London, 
Chatham, and Dover Railway Company. Steel for the 
construction of marine boilers was first used by the 
Admiralty in 1857, the plates for them being manufactured 
by Messrs. Shortridge, Howell, and Jessop, but the results 
were far from satisfactory. Steel boilers were about the 
same time introduced into the commercial marine, but 
with very conflicting results, although it was right, perhaps, 
to say that there are land boilers now working at high- 
pressure that were made of steel under the Bessemer pro- 
cess, about the same date, which have given and are giving 
every satisfaction. As regards the above-named steamers, 
they fully justified the anticipations of those who advised 
their owners to adopt a then quite new material, and no 
vessel could have undergone a severer test as regards 
strength of material than the Samphire did within a very 
short time of her being afloat; but the great cost of the 
production of the material militated against its becoming 
more generally introduced, notwithstanding the successful 
results obtained. The shafting on board the Samphire 
was made of puddled steel by Messrs. Thomas Firth and 
Son, the diameter of shaft necks being 10in. The improve- 
ments introduced since that date in the Bessemer process, 
coupled with the introduction of the Siemens-Martin prin- 
ciple, had entirely changed the aspect as regards the future 
use of steel-plates. They were first used by the Admiralty 
for inboard work on board the Bellerophon in 1863. 
Crank axles of the same description of puddled steel, 
by the same makers previously alluded to as having sup- 
plied the shafts for the Samphire, gave every satisfaction 
on board many vessels from the author’s experience, 
but they were then only in the position to manufacture 
them up to a comparatively small size for marine work, 
and the sad disappointment that attended the fitting of 
three large crank shafts on board some celebrated mail 
packets that were supplied by a celebrated foreign esta- 
blishment, together with failure in one or two other 
instances, retarded the further introduction of them on 
board steamers; but great progress has since been made 
in the material used for shafting. Whitworth’s fiuid 
pressed steel for propeller shafting is well known, and his 
firm has lately been engaged in making crank shafts, the 
plan adopted being as follows:—The hollow crank pin is 
cast in one piece with the blades; each piece of the body 
of the shaft is then screwed securely into its respective 
blade, with a key carefully fitted as an additional security, 
and this plan has found favour with some very eminent 
engineering firms, and it has been used by the Admiralty. 
On the other hand Messrs, Vickers and Co., of Sheffield, 
have done a good deal in cast steel crank shafts, but having 
regard to the old meaning of the word cast steel, the words 
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malleable cast steel would, perhaps, be a more correct 
definition, as they all pass under the forge hammer after 
leaving the foundry. From personal inspection of a large 
crank shaft, having a coupling on the end of about 3ft. 6in. 
in diameter, he could state that over the whole of this large 
surface, as also of all the surfaces of its blades and crank 
pin, the metal showed a striking similarity of colour and 
uniformity of appearance, and + So were clean and bright 
as a looking-glass; very different as regards the inside 
portions of the crank, from the large crank shafts before 
alluded to, which showed a very crystalline appearance at 
their centre. They have forged, in some instances, in one 
solid piece, in other cases they have adopted the plan 
largely followed in the North by marine engineers, in 
building up large wrought iron crank shafts. 

Messrs. Vickers and Co., of Sheffield, were the first firm 
in this country to cast steel bells, and about eleven years 
ago they turned their attention to the production of cast 
steel blades for propellers. The Iron Duke, armour- 

lated, of 6010—3787—tons, and 4270 twin screw—800— 

orse-power, was one of the first vessels to which they 
were applied, and they have given during successive com- 
missions the most perfect satisfaction, es are still in good 
condition. A large number of our commercial steamers 
have also been successfully fitted with propellers of this 
material, more especially in the Transatlantic service, 
where they have been found to be greatly superior to the 
cast iron ones previously in use ; but such is the severity 
of the work done, that at the end of about three years 
the blades become so reduced in thickness that they re- 
quire to be replaced. This same firm have also supplied 
some steel liners for cylinders for the commercial marine. 

The present vast and increasing use of steel is really 
startling. The number and tonnage of steel vessels, 
steam and sailing, classed in Lloyd’s Register during the 
years 1878, 1879, and 1880, are as under :— 


TABLE II. 
\No. of vessels.| Tons. (No. of vessels. Tons. 
1878 i “| 5 2,929 | Non. | — 
6 12,473 | 1 1700 
1880 | 7 27,815 | 1 1245 


The number and tonnage of steam vessels, which, from 
the information in possession of their office, made up to 
the 3lst December last, appeared to be in course of con- 
struction—for they do not all come under their survey— 
were thirty-four steam vessels, 111,467 tons ; two sailing 
vessel, 1760 tons ; as to which tonnage the author may 
mention that the Orient Company, the Cunard Company, 
the Peninsular Company, the Union Steamship Company, 
and others, are all building vessels of steel. As regards 
boilers, in the spring of 1878 only one steel boiler on board 
a steamer had come under the notice of Lloyd’s i 


since the introduction of mild steel. From that date the 
number of steamships fitted with boilers either wholly or | 


POSITION OF TEST PIECES 


paw made of steel, by returns also up to 31st December 
it, were as follows :— 
TABLE III. 


| No. of steam | No. of tons of steel 


vessels, | worked up. 

Between Ist May, 1878, and 30th) 
| 120 about 3,000 
Between Ist May, 1879, and 30th! 
April, 1880.. .. .. 160 4,000 
Between lst May and 31st December, | 

| 530 » 14,500 | 


When it is remembered that these figures date back | 
barely for 2? years they become very significant. 

Availing themselves of an invitation from Mr. Riley, the 

r of the Steel Company of Scotland, the deputation 
from the Institution visited those works, and on passing | 
through the rolling millsand the forge, they were shown steam | 
hammer piston rods of 7in. diameter, that had had their ends 
welded together after fracture from working, and were 
told that such repairs had proved to be a success, and also 
that no difficulty was experienced in efficiently welding 
together any width of boiler or ship-plates. 

The engines of the Leander, now being constructed by 
Messrs. Napier and Sons, are to indicate 5000-horse power ; 
somewhat in excess of those of the Audacious class, but 
the large piston of the former being of the same diameter, 
the comparison is interesting. Assuming the difference in 
weights to be correct, there is a saving in weight in favour 
of the Leander pistons of no less than 36 per cent., most 
valuable as applied to one of the principal moving parts 
travelling at a speed of 720ft per minute, the engines 
working at 90 revolutions. Such a saving as 36 per cent. 
would amount to probably 150 tons in one of our large 
sets of commercial marine engines, provided the same per- 
centage could be carried throughout, whilst a considerable 
saving by the substitution of this metal for wrought iron 
could be, in his opinion, beneficially effected. 


The discussion was opened by Mr. Denny, who drew 
attention to the important question of the corrosion of 
steel. Last year he had had the honour of bringing before 
the members of the Institute the case of two screw 
steamers built by his firm, and which were employed in 
the brackish waters of the Irrawaddy. They were built of 
Siemens-Martin steel, and he was happy to tell them, as 
bearing upon the discussion, that both vessels had been 
inspected and no corrosion had been found after twelve 
months’ service. In thespring of last year they delivered to 
the Peninsular and Oriental Company a steel screw steamer, 
the Ravenna, which was built entirely of steel, with the 
exception of the stern frame and the rudder frame, which 
were of forged scrap iron. The week before last he 
inspected the vessel in dock and found the skin, both 
above and below the water line, perfectly sound and free 
from corrosion, but the rudder frame was most seriously 
pitted, to the depth of over three-sixteenthsof aninch. He 
thought this a ve ey ee and well worthy 
the attention of the Institute, use it seemed to him 
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to go to prove that it was rather a dangerous thing 
to mix up iron with steel. It seemed to him a curious 
thing that the water macs | from the skin of the ship 
should attack by preference the iron plates. 

Mr. Wright stated that since steel had been introduced 
for the purpose of cylinder liners in the Admiralty service, 
there had been no fractures to give them any trouble. 

Mr. Samuda said that cast steel was now being largely 
used in many useful parts of the engine, and he felt confi- 
dent that if they could almost entirely remove cast iron, 


| and substitute steel, they should effect a considerable 


improvement both in work and material. 

Mr. Martell stated that at Lloyd’s they had admitted 
steel for various purposes for some time. As regarded 
corrosion, his experiences had been precisely the reverse of 
those of Mr. Denny. He had recently seen a steel-built 
vessel on the slipway under repairs after she had been 
running for some time, and whilst the rivets appeared to 
be quite sound, the steel plates at the bolt-heads were 
quite corroded. 

After a vote of thanks had been passed to Mr. Ravenhill, 
the meeting adjourned till Thursday morning. We must 
reserve our report of that day’s proceedings for our next 
impression. 


THE ForkIGN Iron Trape.—The iron market is firm in the 
Nord, the Haute Marne, and the Meurthe-et-Moselle. German 
sheets from dephosphorised metal, which correspond to the 
superior soft descriptions selling in Paris at 36f. 37c. per 100 kilos., 
have been offered in this centre at 30f. on delivery, and No. 21 
steel for springs, from the same source, are quoted at 34f. The 
Belgian steel trade is brisk. Thus, the Angleur Works have suc- 
cessfully tendered for the supply to the Netherlands State Rail- 
ways of 4000 tons of steel rails, for which 346,727f1., as against 
373,304f1. demanded ~ the Gute- Hoffnung of Oberhausen ; 
378,711f1. by Bolckow, Vaughan, and Co.; and 391,770fl. by the 
Rhine Steel Works, Ruhrort. The Liege-Limburg Railway has 
accepted the tender of Cockerill for the supply of a quantity 
of steel rails at 40,200f1., as compared with 56,400f1., the price 
asked by the Rhine Stecl Works. Eight lots, each consisting of 
ten locomotive crank axles, have been carried off in Belgium by 
German houses. Thus, three fell to the Gusstahl and Waffen- 
fabrick, at Witten ; one at the rate of 130f., another at 135f., 
and a third at 140f. The Graffenberger Gustahl Fabrick 
Dusseldorf, secured two of the lots at 139f. 50c., Cockerill 
obtaining the three remaining ones at 141f. for two, and 142f. 50c. 
for the third. English prices were much higher, Messrs. Vickers, 
of Sheffield, sending tenders for fouz lots at 325f., and four others 
at 330f. The returns of exports from Belgium for the first 
two months of the year show a slight decrease under the heads of 
raw pig, old iron, iron wire, nails, and wrought iron goods, and 
an improvement in rails, sheets, bar iron, and Soumlier 5 
During the same period the imports of coal fell from 166,923 tons 
in 1880 to 141,337 in 1881, and the exports from 789,810 to 594,771. 
On the other hand the imports of coke rose from 2469 to 3760 tons, 
and the exports from 124,994 to 155,152. Advices from German: 
state that English pig iron continues to compete successfully wi 
home products. Bar iron has a downward tendency. Girdersand 
other material for hedges, as well as sheets and iron wire, are in 
good demand, and the rail mills are fully provided with orders for 
some time to come ; 1200 steel tires have been ordered at Strasburg 
from the Heerde en A geal at 304f. 50c., Bochum asking 
316f. 62c., and Krupp 326f. 25c.; and 1000 mounted axles are 
being supplied to the Cologne-Minden Railway at 338f. 90c.— 
Li Journal of Commerce. 
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AN ANTHRACITE HOUSE FIRE 


= 


A coop deal has recently been said on the advantages of 
anthracite as a house fire coal; and the difficulties standing in 
the way of its adoption have been fully discussed in our pages. 
Messrs. Smith and Stevens, of Leicester-square, are, however, 
introducing a grate or “stove”—to use builders’ terminology— 
which supplies the best solution we have yet seen of the 
problem. In this grate anthracite can be burned satisfactorily 
as a domestic fuel. We can add nothing to this statement in 
the way of praise. 


We illustrate the stove above, in front elevation and section. 
The anthracite can be burned in it either with a sharp draught 
or aslow draught at will ; a great advantage. 

The grate A swings on an axis as shown in the section, being 
balanced by two weights B, so that its capacity can be enlarged 
or reduced at pleasure. It forms a kind of hopper at the end of 
a long flat, curved pipeC. This pipe is charged with anthracite in 
the morning through the door D, and contains enough fuel to 
last twelve or fourteen hours. From the grate rise two flues 


GRATE. 


EF. In the front flue E is a damper worked by a handle G. By 
closing this damper the products of combustion are compelled to 
flow upwards through F, and downwards through the anthracite 
in the grate or basket A. The combustion becomes very rapid 
and the heat intense. When slower combustion is required the 
damper is opened, and the action is then that of any ordinary 
house fire. We have seen the grate at work, and can testify to 
its merits. The worst thing about it is its cost, which is 
considerable. 


HORIZONTAL DOUBLE-SAW TIMBER FRAME. 
MESSRS. SAMUEL WORSSAM, AND CO., ENGINEERS, OAKLEY WORKS, CHELSEA. 


Iv our issue of October 1st, 1880, we illustrated and described 
a double-band sawing machine made by Messrs. Worssam, and Co., 
of Chelsea, for sawing large logs. We now illustrate and describe 
onareigaaal timber frame, with the double-saw principle applied 

ereto, 

At a small addition to the first cost of the ordinary single-saw 
frame, two sets of transomes, swing frames and connecting rods, 
can be fitted, and two saws worked simultaneously, so that 
double the amount of stuff can be sawn than heretofore, and at 
nearly the same cost for wages. This machine is used for the 
conversion of hard and costly woods into panels and other thin 
stuff, and for opening up large logs to expose the character of 
the figure previous to their being sawn into veneers. The saws 
are carried in horizontal frames, reciprocated by means of con- 
necting rods leading from a double-throw crank shaft. The 
stuff to be sawn is secured by means of dogs to a cast iron planed 
travelling table, the top of which is only a few inches above the 
level of the mill floor, so that the stuff can be easily placed 
without lifting. 

_The table is fitted with variable feed to suit the nature of the 
dimensions of the wood being operated upon, and suitable means 
are also provided for giving the table a quick return motion after 
each cut. Although the illustration shows the saws working in 
a horizontal plane, the invention applies to machines having saws 
working in a vertical plane. The swing frames are of light con- 
struction, and work in transomes capable of being raised or 
lowered independently of each other after each cut to suit the 
thickness of the board, by means of bevel wheels and screws in 


SS . 
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the standards of the machine. The frame carrying the double- 
throw crank shaft, can also be raised or lowered by bevel wheels 
and screws, so as to vary the angles of the connecting rods in 
accordance with the position of the swing frame saddles. The 


| saws used with the machine are very thin, and are sharpened and 


set to cut both ways of the stroke. This fact combined with the 
high speed at which the machine runs enables a great quantity 
of work to be quickly effected. The machine is strongly con- 
structed, and the working parts are of wrought iron and steel ; 
the standards are secured to a heavy base plate, which is bolted 
to suitable brick or stone foundations. 


TELEGRAPH CABLE-REPAIRING STEAMER 
GRAPPLER. 


On page 258 we illustrate the Grappler, a telegraph cable 
repairing steamer lately constructed for the West India and 
Panama Telegraph Company, London, designed and_ built 
specially for their own use in the West Indies. The steamer is 
of the following registered dimensions :—Length between 
perpendiculars, 208ft. 6in.; breadth, moulded, 29ft.; depth of 
hold, 16ft. 2in.; gross tonnage, 867. The vessel has been built 
to the highest class at Lloyd’s, and has an anchor deck forward, 
bridge deck amidships, and raised quarter deck aft. The crew 
are accommodated below the main deck forward ; the captain, 
officers, and electricians amidships, and the engineers and fire- 
men aft. The entire upper and lower decks, from forward of 


SSS 
deck-house, are of iron sheathed with wood, the upper deck is of 
great strength, being stiffened by two longitudinal girders of 
plate and angle irons, and it is well fitted to carry the heavy 
cable gear. The cable tanks are three in number, and while 
of large capacity, are so arranged as to give the greatest 
possible space in the tween deck for coiling cables. No. 1 tank, 
placed furthest aft, is a single tank; No. 2 tank is annular, 
and comes up to level of lower deck; and No. 3 tank 
is a single tank, plated to the underside of the lower deck. All 
the tanks are fitted with watertight cones, and are 
well provided with facilities for filling and discharging water. 
There is a double bottom of considerable extent which is 
fitted as a water ballast tank. The picking-up and paying-out 
cable machinery is very powerful and adapted for deep sea work ; 
there are two sheaves over the bows and one sheave aft. In 
addition to the ordinary cable gear there is a cable serving 
machine placed in the ’tween decks forward, and a special engine 
for holding the cable at any point on the vessel. The outfit of 
boats is exceedingly large, and the steamer is particularly well 
found in regard to all that can fit her for the particular work 
she is to be employed in. The propelling machinery is placed 
well aft in the ship. The engines are compound surface con- 
densing, with cylinders of 25in. and 50in. diameter, and a stroke 
of 36in., and capable of exerting 550-horse power. The engines 
are fitted with a Durham’s marine governor, and all the most 
recent improvements. The boiler is of the circular multitubular 
type with four furnaces, and of sufficient power to supply steam, 
not only to the main engines, but to the special machinery on 
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deck for working the cable gear. In a recess in the cross bunker 
there is a supplementary boiler on Cochran’s patent for sup. 
plying steam to the winch forward. Every attention has been 
giver. to procure the greatest possible light and ventilation 
‘throaghout the entire vessel. The importance of this cannot be 
overrated where so many hands have to be employed, and where 
the climate is so bad as on the coast of Brazil. 

The vessel and machinery have been constructed respectively 
by Mr, James Laing, of Sunderland, and Messrs. R. and W. 
Hawthorn, of Newcastle-on-Tyne, from the designs and specifi- 
cations of Messrs. R. McKaig and J. Carlton Stitt, of Liverpool, 
consulting engineers to the company, and under whose inspection 
the work was carried out. 


SOCIETY OF ENGINEERS. 


ILLUMINATION BY COMPRESSED GAS. 

Ar a meeting of the Society of Engineers, held on Monday, 
April 4th, 1881, in the Society’s hall, Victoria-street, Westminster, 
Mr. Charles Horsley, president, in the chair, a paper was read by 
Mr. Perry F. Nursey, on “‘ Illumination by Means of Compressed 
Gas.” The author first referred to the necessity for improvement 
in railway carriage lighting, which, for the most part, was still 
effected by means of miserable oil lamps. Coal gas had to a 
limited extent replaced oil, but its use was attended with many 
disadvantages. The use of gas under pressure had long since been 
attempted, but the difficulties of compression, condensation, and 
regulation had told against it. These difficulties having been 
overcome the use of compressed gas for railway carriage lighting 
was now extending. The author stated that during the past two 
or three years he had had the opportunity of <n the work- 
ing of three different systems of railway carriage lighting by 
means of compressed gas. The first was that of Mr. William Sugg 
and F. W. Clark, the second that of Mr. George Bower, and the 
third that of Mr. Julius Pintsch. In the first and second systems 
ordinary coal gas, enriched by means of hydrocarbon vapours, as 
used, whilst in the third oil gas was employed. The author also 
observed that Mr. Sugg had also recently perfected a system of 
using cannel coal gas under pressure. 

In the Sugg and Clark process it was explained that ordinary 
coalgas was enriched by the addition of hydrocarbon vapours 
under the influence of heat by means of special apparatus. 
The enriched gas is stored for use under a pressure of about 120 Ib. 
per square inch, and is delivered, still under pressure, into receivers 

iesad on the top of the carriage. A governor or regulator is placed 

tween the receivers and the burners in the carriage, so that the 
gas is consumed at the proper reduced pressure. The author stated 
that he had hemeahel the arrangements for carrying out the 
practical application of this principle by Mr. T. C. Hersey, on the 
part of the Gas Light and Coke Company in connection with the 
Great Northern Railway at King’s Cross. He was also afforded 
the opportunity of inspecting the light in use in one of the Great 
Northern carriages which had been fitted up by Mr. Sugg, 
the results being very satisfactory. The experiment was 
made by permission of Mr. Oakley, the superintendent of the 
Great Northern Railway, and, so far as it went, it succeeded. Mr. 
Oakley, however, desired to try gas made from cannel coal, which 
does not require enriching, and that experiment was now being 
carried out at the Victoria Station of the London, Chatham, and 
Dover Railway. There, the author stated, the Gas Light and Coke 
Company had erected compressing apparatus for the supply of 
trains with cannel gas, the enriching works at King’s Cross 
remaining in abeyance pending the experiment. A train of eleven 
Great Northern carriages had been fitted up for burning the com- 
pressed cannel gas, and was now running. 

The author stated that the Sugg and Clark process of enriching 
ordinary coal gas had been improved by Mr. Sugg, and the new 
apparatus had been erected at Swindon for the Great Western 
Railway Company to light the carriages on that line with the 
ordinary gas of the company compressed and enriched. The 
apparatus at Swindon was then described by the author, as also 
the arrangements for lighting the carriages. 

The author then observed that the subject of improved railway 
carriage lighting had for some time past had the attention of Mr. 
George Bower, and he had recently perfected a system of lighting 
by means of enriched compressed gas, which was now under trial. 
The system consists in storing ordinary coal gas at a pressure of 
about 150 1b. per square inch in wrought iron cylinders, placed on 
the top of the carriage. From the cylinders the gas passes to a 
regulator, which is the invention of Mr. A. 8S. Bower, and in which 
its pressure is regulated as it passes to the lamps, so that, as in the 
previous case, although the pressure in the store cylinders becomes 
reduced as the gasis used, it is maintained constant at the burners. 
Before reaching the burners, however, the is submitted to a 
carburetting process, under the influence of heat, by which it is 
enriched and its illuminating power increased. By this means a 
light is produced, of the excellence of which the author stated he 
had recently had an opportunity of judging from a run in a Great 
Northern carriage thus illuminated. There are arrangements for 
turning down all the lights in the carriage simultaneously from the 
outside when not wanted, a small fiash jet only being left during 
the day and when there are no tunnels to passthrough. These 
arrangements were also provided in Sugg’s carriage. With regard 
to cost, it was stated to be 6s. 8d. per 1000 cubic feet of gas, 
including the cost of compressing and carburetting. The carriage 
fitted on Mr. Bower’s principle was stated to have been taken over 
by the Great Northern Railway Company, and placed for service 
on the line between London and Peterborough. 

Pintsch’s system of railway carriage lighting by means of com- 
pressed oil-gas was next described. The principle was stated to 
consist in distilling the refuse of shale oil or other similar matter, 
and in storing and using under considerable pressure the gas pro- 
duced from it. The gas is of high illuminating power, and was 
stated to be of a thoroughly permanent character. The gas was 
produced at works in each case conveniently situated with regard 
to the railway adopting thesystem. The works vary in size accord- 
ing to requirement, but the general arrangement, and most of the 
details, are similar in all cases, subject only to variations necessi- 
tated by varying local conditions. The author stated that he had 
visited several of the works, and he proceeded to describe those of 
the Metropolitan Railway at Hammersmith. The gas is distilled 
from shale oil refuse in specially constructed retorts, and after 
passing through the processes of washing and purifying is stored 
under a pressure of 150 lb. per square inch in store-holders. From 
the store-holders the gas is conducted to filling posts, and supplied 
to the carriages by means of coupling hose. The gas is carried at 
a pressure of 90 lb. per square inch in wrought iron cylindrical 
receivers fixed under the carriages, and passes on its way to the 
burners through a regulator by which the pressure is reduced and 
maintained constant at the point of consumption. As in the other 
cases, there are arrangements for turning the lights down simul- 
taneously when not required. The cost was stated to be jd. per 
light per hour. The author said he had occasionally travelled in 
carriages lighted on Pintsch’s system on various lines, and had 
always found a bright, steady, and an efficient light. 

The author observed that the system had been in use in Germany, 
and on the Continent generally, for about nine years, and in Eng- 
land for about five years. On the Continent it was in use on sixty- 
three lines of railway, forty-five gasworks being in operation for 
supplying the gas for no fewer than 5300 carriages. In England 
the system was in use on five lines, namely, the Great Eastern, 
the South-Eastern, the South-Western, the Metropolitan, and the 
Metropolitan District railways. There were seven gasworks in 
operation, and two more in course of construction in connection 
with those lines. The number of carriages fitted and ranning was 
700, whilst 300 more were in course of being fitted, thus testifying 
to the value and practical advance of the system, iii 


The author next described the application of Pintsch’s system to 
the lighting of buoys, in which direction it had proved very 
successful. The buoys are made of wrought iron and contain a 
supply of the gas under pressure. The lamp is mounted on the 
top, and will burn for six, nine, or twelve weeks, according to size, 
with one charge of gas. The sizes are 7ft., 8ft., and 9ft. in 
diameter respectively. There are altogether five of these buoysin 
operation, and six more in course of construction. The Cor- 
ome of the Trinity House have adopted the system, and 

ave sent in a requisition to the Board of Trade for funds to 
erect a gasworks on Pintsch’s system at the Trinity Wharf 
for the special service of illuminated buoys. The Clyde Lighthouse 
Trustees have also adopted these buoys, and a gasworks is now in 
course of construction at Port Glasgow, with a view of carrying 
out the system. The Clyde Trustees also contemplate replacing 
one of their old light ships by one on Pintsch’s principle, which 
will not require a resident attendant, Mr. Nursey finally 
described the application of Pintsch’s system to the interior light- 
ing of steamers, as practiced both in England and America, and 
noticed the circumstance that the South-Western Railway Com- 
pany contemplated lighting some of their isolated roadside stations 
by the same means. His conclusions were that the systems first 
described could at present only be regarded in the light of experi- 
ments, whilst Pintsch’s system was an established practical fact. 
The paper was illustrated by diagrams and models, Pintsch’s light 
being exhibited burning during the evening. 


THE INSTITUTION OF CIVIL ENGINEERS, 


THE COMPARATIVE ENDURANCE OF IRON AND MILD STEEL 
WHEN EXPOSED TO CORROSIVE INFLUENCES, 

Art the meeting on Tuesday, the 22nd of March, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was by Mr. D. 
Phillips, M. Inst. C.E, 

The author was a member of the committee appointed by the 
Admiralty, in June, 1874, to inquire into the causes of corrosion 
in boilers, and since the dissolution of the committee he had made 
further experiments with the same objects in view. The results 
were given of numerous tests, the surfaces of the specimens in 
nearly all cases being bright. Illustrations were shown of gutta- 
percha and plaster of Paris impressions taken from many of the 
specimens. Tubes of different brands of iron and steel were sub- 
jected to various tests in a — apparatus at Sheerness Dockyard, 
Some of the tubes were welded, aie were cold drawn ; with one 
exception, they were all specially prepared. Each tube had an 
exposed surface of 9°58 square feet. The iron tubes lost 45°4 per 
cent. less in weight than the steel. Small discs of iron and steel 
were also tested in another set of tubes in the same apparatus, 
The percentage in favour of the irons was 56°7. Pieces of iron and 
steel of different brands were suspended for twelve months in two 
marine boilers, one vessel having a jet condenser, and the other a 
surfacecondenser, and also in a feed-water heater supplied with fresh 
water. The percentages in favour of the irons were 32°7, 27°5, and 
11°8 respectively. Plates of Bolton steel and Lowmoor iron, 10in. 
by 8in., were likewise placed in the boilers of the two vessels 
mentioned. Half of the number were withdrawn after thirteen 
months, and gave a percentage in favour of the irons of 32°7— 
corrosion in the steels, in the form of pitting, being most marked. 
Of the remaining eight plates, four remained in the boilers 
twenty-one months and four twenty-two months, the result being 
28°6 per cent. in favour of the irons. Plates of the same two 
metals, 15in. by 8in., were suspended for thirteen months in the 
feed-water heater. The percentage in favour of the irons was 10°9. 
The corrosion in the steels was only slightly more marked and 
irregular than in the irons, Plates of Lowmoor iron and Landore 
steel, suspended in pairs in vessels under slightly different 
conditions, gave a percentage of 4°8 in favour of the irons. The 
author next referred to a series of experiments with iron and steel 
plates—crucible, Bessemer, and Siemens steels, and Staffordshire 
and Yorkshire irons—suspended in the boilers of ocean and coast- 
going steam vessels belonging to various shipowners. The exposed 
surface of each plate was 37°89 square inches. Taking the results 
from fifty-six sets the percentage in favour of the two irons over 
the B and Si steels was 213. The different results 
obtained from some of the sets might be thus summarised :—No. 43 
set was suspended in the boiler 285 days. The boiler was filled 
fourteen times with fresh water, 2in. of water being blown off 
daily. No. 2 set was in the boiler 311 days. The boiler was filled 
eight times with fresh water, and five times with sea water, 3in. of 
water being blown off daily at sea, and 12in. at intermediate ports. 
The mean loss of weight in No. 2 set was 825°4 grains, as compared 
with 347°7 grains in No. 43 set, or nearly 24 times as much. boiler 
62 was filled five times with fresh water, lin. of water being blown 
off daily. The plates were in the boiler for 298 days. The mean 
loss of weight was 364°9 grains, ag compared with 825°4 grains in 
No. 2 set. Set 84 was in the boiler 43 days, the boiler being filled 
four times with sea water and once with fresh water, an average 
of 73in. of water being blown off daily. The mean loss of weight 
was 5757 grains as against 364°9 grains in 62 set, being at the rate, 
per month of thirty days, of 401°78 grains in 84 set, against 36°7 
grains in 62 set. Comparing set No. 9, which was suspended in 
a jet-condensing boiler, with 62, which was subjected to something 
like the most improved method of surface-condensing treatment, 
the loss in No. 9 was nearly four times that in No. 62 set. These 
results clearly proved the error of the conclusions arrived at by 
many experienced persons previous to the appointment of the 
Boiler Committee. Experiments made by the author with plates 
similar to those last mentioned, placed in sea water, in rain water, 
exposed to the weather only, and exposed to the weather and 
dipped in sea or rain water daily, gave a result of 64°8 per cent. in 
favour of the irons, omitting the hard steel. The corrosion was 
strikingly local and severe in the set placed in rain water. Wetting 
the metals daily, especially with sea water, and exposing them to 
the weather, caused very severe corrosion. The results of these 
experiments incontestab!y proved, that under almost all circum- 
stances iron, and especially the harder sorts, was far superior to 
steel in the resistance it offered tocorrosion, The author remarked 
that, in his opinion, such theories as that corrosion was caused by 
galvanic action between metals and their oxides, or between 
different brands of iron or steel, or between iron and steel, were 
practically unworthy of consideration. He then proceeded to say 
that steel had probably received more than its fair share of praise 
as regarded homogeneity and unformity of temper. Although iron 
was inferior to steel as regarded cinders, laminations, &c., yet mild 
steel was not without original defects, as was shown by several of 
the gutta-percha impressions, Moreover, some of the tubes and 
discs before mentioned presented after testing a damascene 
appearance similar to gun barrels. Surprising differences of temper 
were exhibited in the cold bending of the metals tested in the tube 
apparatus, not only between the various brands, but also between 
the tubes of each brand. The difference between the behaviour of 
the tempered and the annealed steel specimens under the cold 
bending test was also most marked. It would seem that in the 
purifying of metals, in order to render them more ductile, elements, 
such as carbon, phosphorus, &c., were eliminated, which no doubt 
rendered the metals more liable to corrosion. In the metals tested 
in sea-going boilers, the ordinary BB Staffordshire iron proved 9°6 
per cent. better than the best Yorkshire, as regarded loss of weight, 
and the harder steel 20°9 per cent. better than the two mild steels. 
In the tube experiments the ordinary iron tubes proved 122‘2 per 
cent. better than those specially prepared. Again, the tu 
called ‘ roved Metal” were ait per cent. better than the 
tubes called ‘‘ Improved Homogeneous Metal,” by far the most 
ductile and expensive of the two. It appeared from recent analyses, 
that the percentage of phosphorus ranged from 0°20 to 0°21 in the 
cruder irons, from 0°7 to 0°14 in the better sorts, and from 0°016 to 


| 0°04 in the milder steels. The amount of carbon ig iron ranged 


from 0°0545 to 0°074 per cent., whilst in mild steel it varied from 
0°131 to 0°273 per cent. From 0°0649 to 0°1080 per cent. of 
manganese was found iniron, and from 0°238 to 0°3317 per cent, in 
steel. These results confirmed the author’s conclusions, that the 
commoner irons, containing the most phosphorus, resisted corrosion 
better than the superior sorts, and the ren steels, containing 
the most carbon, better than the softer and finer sorts. In conclu- 
sion, the author remarked that much yet remained to be done to 

roduce a metal at once strong and ductile, but at the same time 
Chior able than mild steel to withstand corrosion. On the other 
hand, the treatment of marine boilers might be so modified, 
especially with the aid of zinc properly applied, as to enable the 
purer metals to be used in their construction. 


At the meeting on Tuesday, the 5th of April, Mr. James Brun- 
lees, F.R.S.E., Vice-President, in the chair, 1t was announced that 
the Council had recently transferred Messrs. Edward Dobson, 
William Gill, Alexander Izat, Niel McDougall, Edward John 
Tatam, and Charles Ritchie Walker, to the class of Members ; 
and had admitted Messrs. Rodolfo Arauz, Alan Brebner, 
jun., Arthur Henry Butler, Ross Chisholm, Hervic Grahame 
Cobbe, Harry Collins, Walter John Cornish, Charles Heyland 
Fox, John Eben Hall, William Robert Paul Hederstedt, 
Har Aubrey Hoffmeister, Henry Charles Terrett Hunt, 
Charles Eustace Le Feuvre, James Meldrum, Charles Kellock 
Matthews, Alfred Monroy Montanaro, William Peek, Norman 
William Roy, Stuart Arthur Russell, and Walter Taylor, as 
Students. The monthly ballot resulted in the election of Messrs, 
Henry Joseph Butter, Manager, Royal Carriage Department, 
Woolwich ; Andrew Foote, Borough Surveyor, Oldham ; Samson 
Fox, Leeds Forge Company; James Henry Greathead, West- 
minster; Timothy Harrington, Gracechurch-street; Edward 
Pritchard Martin, General Manager, Blaenavon Ironworks, Ponty- 
9001; John Ramsden, Liverpool; and Edward Windsor Richards, 
yeneral Manager, Messrs. Bolckow, Vaughan, and Co., Middles- 
brough, as Members; and of Messrs. Percy Kuskin Allen, Stud. 
Inst. C.E,, Assistant-Engineer, Anglo-American Electric Light 
Company; John Anderson, Burgh Surveyor, Montrose; Benjamin 
Hillier Antill, Westminster; John Bowen, City Surveyor, Ely; 
Sulyarde Bernard Cary, Eastern Bengal Railway, Calcutta; Alfred 
Collett, Lynn and Fakenham Railway, Norfolk; Hastings Charles 
Dent, Stud. Inst. C.E., Manchester; Charles Edwards Willoughby 
Dodwell, B.A., Assistant Provincial Engineer, Antigonish, N.S.: 
Alfred Gent, Forest Hill; James Lennox Houston, Bo'ness; 
John Birch Minchin, Fenchurch-street; William de Nor- 
manville, City Engineer, Durham; Roland Perrier, Assistant 
Engineer, Bahia and San _ Francisco Railway; Wiiliam 
Shears, jun,, Stud., Inst., C.E., Southwark; John Camp- 
bell Thompson, Hull; Illius Augustus Timmis, Westminster; 
Frederick Harvey Trevithick, Assist. Loco. Supt., Great Western 
Railway, Paddington ; Claude St. Maur Williams, Stud. Inst. C.E., 
Andover ; Charles Horace Wilson, Stud. Inst. C.E., Hillinghurst, 
Sussex ; and Charles Humphrey Wingfield, Chiswick, as Associate 
Members, 


CONSERVATION OF ENERGY.—The conservation of energy has been 
illustrated by Mr. J. Trowbridge, in the ‘* Proceedings of the Ameri- 
can Academy,” as follows :—“‘ Let an induction coil be set in action. 
In the circuit of the secondary coil place another coil of fine wire. 
Adjust the terminals of the induction coil so that the spark just 
passes, then place a core of iron or a bundle of iron wire in the 
coil which has been included in the secondary circuit. The spark 
instantly ceases to jump. A portion of the energy of the current 
in the secondary circuit has been consumed in magnetising and 
demagnetising the iron introduced into the additional coil. The 
work done in this way is capable of being measured. It is also 
evident that, when a number of telephones are in the same 
circuit, a part of the energy of the human voice is consumed at 
each telephone in heating the magnetic cores. In the same 
paper Mr. Trowbridge alludes to his researches as to how much of 
the work employed in driving dynamo-electric machines is con- 
sumed in heating the iron cores of the generator of electrical 
currents, and whether this loss of work should turn our attention 
to forms of generators in which this loss is obviated.” 


INSTITUTION OF MECHANICAL ENGINEERS.—The next ordinary 
general meeting of this Institution will be held on Thursday, 21st 
April, and Friday, 22nd April, at 25, Great George-street, West- 
minster, by permission of the Council of the Institution of Civil 
Engineers. The chair will be taken by the president at half-past 
seven p.m. on each day. The ballot lists for the election of new 
members will be presented to the meeting, and the names of those 
elected will be announced. The following papers will be read and 
discussed :—‘* On Rivetting, with Special Reference to Ship-work,” 
by M. Le Baron Clauzel, of Toulon ; ‘‘ Results of Experiments on 
Rivetted Joints, made for the Institution of Mechanical Engi- 
neers,” by Professor A. B. W. Kennedy, of London; ‘‘On Thrash- 
ing Machinery,” by Mr. W. W. Beaumont, of London; ‘On 
Meters for Re istering Small Flows of Water,” by Mr. J. J, 
Tylor, of London; ‘‘On the Bazin System of Dredging,” 
by Mr. A. A. Langley, of London. The visit of the Institute 
of Mechanical Engineers to Newcastle-on-Tyne has been 
fixed for the 2nd, 3rd, 4th, and 5th of August. The municipal 
authorities and the inhabitants of Newcastle-on-Tyne are likewise 
about to make arrangements for the celebration of the centena 
of George Stephenson, on the 2nd of June next, the hundredth 
birthday of the great engineer. The cottage at Wylam, where he 
was born, is still in an excellent state of preservation. 


ENGINEERS IN THE NAvy.—In the recent debate on the Navy 
Estimates, both the Junior Lord and the Secretary of the Admi- 
ralty laid much stress upon the fact that ‘‘a great deal had been 
done for the Engineer Officers of late years.” By an Order in 
Council, dated 30th April, 1577, an increase of pay was granted to 
the engineer officers, which may be roughly stated as amounting to 
one shilling per day all round, excepting to assistant engineers 
joining the service and the senior chiet engineer, who got nothing. 
A certain advance of relative rank was also granted at the same 
time, which may very briefly be described as a half-step in promo- 
tion—e.g., something more than a sub-lieutenant,, but less than a 
lieutenant. In 1863, the assistant-engineer, on promotion to the 
rank of engineer, received the relative rank of a sub-lieutenant 
according to date of commission ; in 1881, he is in the same posi- 
tion. In 1863, an engineer officer, after an average service of 
eleven years, ranked with a lieutenant, according to date of com- 
mission ; in 1881 he ranks only with a sub-lieutenant. In 1863, an 
engineer officer of nineteen years’ actual service ranked with a 
lieutenant of eight years’ seniority; in 1881, there are upwards of 
one hundred engineer officers with over nineteen years’ service, 
ranking with, but after, a lieutenant under eight years; and one 
hundred and sixty engineer officers of from nineteen to twenty- 
seven years’ service, ranking with, but after, a lieutenant of eight 
years’ seniority. In 1863, an engineer officer, with an average 
service of twenty-five years, ranked with a commander; in 
1881, there are fifty-four engineer officers, with over twenty- 
five years’ service, ranking with, but after, a lieutenant 
of eight years’ seniority. Next, as to pay. In 1863 an assistant- 
engineer on entry received 6s. per day; in 1881 the pay is the 
same. In 1863, with an average service of eleven years, an engineer 
officer received 10s. 6d. per day ; in 1881, with the same service, he 
receives 10s, per day. ™ 1863, with seventeen years’ service, 13s. 
per day ; in 1881, 1ls. In 1863, twenty-two years’ service, 15s. 6d. 
per day; in 1881, from 13s. to 14s. In 1863, twenty-six years’ 
service, 18s. per day ; in 1881, 14s. to 16s. In 1863, thirty years’ 
service, 20s. per day ; in 1881, not all, but very many, serving on 
under the present regulations until they complete that number of 
years’ service, will receive only 16s, or 17s. per day.— Western 
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RAILWAY MATTERS. 


In concluding a report to the Board of Trade on the collision 
which occurred on the 5th of January, at Dalry Junction, on the 
Glasgow and South-Western Railway, Major-General Hutchinson 
says :—A good continuous brake in the driver’s hands would doubt- 
less have enabled him to avoid the collision altogether, 

GREAT progress is being made with the Lincoln and Sleaford 
half of the Lincoln, Sleaford, and Spalding Joint Great Northern 
and Great Eastern Railway. A large number of men are now 
employed on the cuttings in the shattered and easily removed 
limestone, and many tore men will now be placed upon the work. 

THE contractors for the new Hull and Barnsley Railway— 
Messrs. Lucas and Aird, of London—have made vigorous com- 
mencement of work in the neighbourhood of Brierley, near 
Barnsley. Three shafts are being sunk in connection with the 
tunnel, which passes underneath the hill between Brierley and 
Hemsworth, 

Ir is said that the Hudson river tunnel is advancing towards the 
New York shore at the rate of 5ft. a day. Two hundred men are 
employed removing earth and putting in the iron and brickwork. 
A small tunnel, about 6ft. in diameter, is run ahead of the larger 
tunnel, which follows and incloses it ; warning is thus given of the 
nature of the soil. A caisson is in course of construction for 
beginning the work on the New York side. : 

THE success of the Great Berlin Tramway Company seems to be 
remarkable. The last annual report shows that the traffic receipts 
have risen 29°6 per cent., amounting to 5,875,086 marks, against 
4,530,372 marks in 1879, The total receipts amounted to 
5,911,591 marks, and the working expenses to 3,218,330 marks, 
leaving 2,693,621 marks. The reserve fund has increased to 
1,521,816 marks, and the net profit left to be divided amounted to 
1,207,879 marks. 

Ir 1s now said that the first railway built in the United States 
was three miles in length, extending from the granite quarries at 
Quincy, Mass., to the Neponset river. It was commenced in 1826, 
and completed in 1827. The gauge was 5ft.; the rails were pine, 
a foot deep, covered with an oak plate, and these with flat bars of 
iron, A p dhe coal road was commenced in January, 1827, from 
the coal mines of Munch Chunk, Penn. The rails were of timber, 
top-edged with flat iron bars, 

THE contractors for the Hull and Barnsley Railway—Howden 
District-—Messrs, Lucas and Aird, are making all the arrangements 
for so on the necessary works through their agent, Mr. 
Stannard. Offices have been engaged, a staff of assistants are 
arriving, the line is nearly all contd out, and it is expected that 
in a few days nearly a thousand men will be employed in the 
section of the line of which Howden is the centre. The principal 
engineering work near the town will be the bridge over the Ouse at 
Barmby. Near Barnsley work has been commenced some time. 

In their iron trade report, Messrs. Bolling and Lowe, of 2, Law- 
rence Pountney-hill, state that during the year 1880 the 
7000 miles of railway laid down in the States consumed about 
750,000 tons of steel rails, and 230,000 tons of iron rails. Of these a 
considerable quantity were obtained from this country and abroad. 
It is probable that in 1881 the United States will not be under the 
necessity of calling upon strangers for more than 250,000 tons ; this 
is considerably less than 1880. Nearly 1600 new locomotives 
were put on the roads, and 68,000 cars, all manufactured in the 
States. 

THE amalgamation of the Western Swiss and Simplon Railways 
has been arranged, we learn from Continental Correspondence 
on the following basis :—The new company will take the name 
ee Compagnie des Chemins de fer de la Suisse Occidentale et du 
Simplon.” The shareholders of the Simplon line receive four 
shares of the Western Railway to one of their own. In the 
administrative council of the new company the Simplon line will 
have four representatives, and the cantons of Geneva, Valais, 
Vand, Friburg, and Neuchatel will each have one. The statutes 
of the Western Railway will be adopted by the new company. 


THE St. Gothard Railway Company has, according to the 
Times Geneva correspondent, determined not to proceed against 
the contractors for the great tunnel for the recovery of the heavy 
penalties to which they are liable by reason of the delay in the 
completion of the undertaking beyond the contract time. In any 
event, the tunnel will be ready quite as soon as the lines of access 
on the northern side, so that the delay does not operate to the 
prejudice of the company. Twenty-two locomotives, in addition 
to those already in the course of construction, have been ordered for 
the service of the line. Present arrangements provide for four 
express, four ordinary, two mixed, and six goods trains per day. 

On Tuesday, at a meeting of the City Commission of Sewers, a 
letter was read from the Joint Committee of the District and 
Metropolitan Kailways in answer to a communication from the 
Commission on the subject of the completion of the Inner Circle 
Railway and the proposed street improvements in connection 
therewith. The Railways Committee resolved that, while they 
would extremely regret being compelled to make the railway with- 
out the street improvements, they were ready to proceed with the 
whole works, either with the streets, or, if an equitable agreement 
could not be made with the public bodies, without the streets. The 
Commission decided to adhere to their former resolution, declining 
to pay more than a definite sum of £250,000. 


GREAT rejoicing was occasioned in Sydney and Melbourne in the 
early part of February by the opening of a through railway con- 
necting the two colonial capitals. It is just half-a-century since 
the discoverers of this colony left Sydney upon their journey south- 
wards to what was then an unknown country. After many weeks 
of tedious travel they reached the hills near the opening of Port 
Phillip Bay, and had a comprehensive view of a great part of what 
is now the flourishing colony of Victoria. How Victoria became 
colonised, how she separated from the parent colony of New South 
Wales, how by the discovery of gold she shot ahead of the latter 
in population, are all matte-s of Tistory. The line, as many of our 
readers know, has been finished at both the Melbourne and Sydney 
ends for some time past, and the bridging over of the intervening 
distance has been a mere question of time. Even now the bridge 
over the Murray has not been built, and passengers and goods have 
to be shipped across the border from one terminus to the other. 
This, however, the Melbourne correspondent of India and the 
Colonies says, is a matter of detail, and will doubtless soon be 
remedied. 

On Tuesday a Select Committee of the House of Commons, 
presided over by Sir John Kennaway, gave their decision with 
respect toa group of five Bills for extending the railway system 
near London. The Bill promoted by a private company for con- 
structing a railway from the Uxbridge branch of the Great Western 
Railway to join the Watford and Rickmansworth Railway at Rick- 
mansworth was declared passed, powers being also given to the 
company to make a short loop line at Uxbridge to form a connec- 
tion with the Metropolitan Distriet Railway Company’s proposed 
extension from Ealing to Uxbridge, which has already been 
sanctioned by the House of Commons. In the second Bill, 
which was an omnibus Bill, promoted by the Great Western 
Railway, that company and the Metropolitan Railway obtained 
leave to pa land on the south side of Hammersmith Station 
and land adjoining the sidings at —— for the purpose of 
teen increased accommodation on the Hammersmith and City 

ailway. The committee also passed the Bill authorising the 
Metropolitan Railway to extend their Harrow and Rickmansworth 
Railway to Aylesbury, and thereby establish a new communication 
with Birmingham, The London and North-Western (Rickmans- 
worth, Amersham, and Chesham) Bill was also passed, but the 


preamble by an independ pany, to 
construct a line from Uxbridge to Amersham and Aylesbury was 


NOTES AND MEMORANDA. 


THERE are now wey et of Swan’s lamps in use at the offices 
of the Lancashire and Yorkshire Railway, at Hunt’s Bank, Man- 
chester. The generating power is an “A” Gramme generator, 
— to the production of 14 Brockie lamps. The wires are 
attached in the ordinary way, and fixed along either side of the 
interior of the building, the lamps being arranged in multiple arc, 
two in a series, 

M. PLANTAMOUR continues to study with his sensitive levels the 
phenomena of periodic rise and fall of the ground which he has 
observed in Switzerland. He believes, says Nature, he has 
established a connection between these periods and those of the 
changes of temperature of the earth’s surface, there being an annual 
change of level in an east-west direction corresponding with the 
mean temperatures of the surface during the year. 

THE Admiralty overseer at Sheffield reports that he is of 
opinion that the | or at which it is most dangerous to work steel 
is about 540 deg. Fah., and that the dangerous heat ranges over 
about 150 deg., viz., from 430 deg. to 580 deg. Fah,, when it varies 
in colour from a light straw to a dark blue. He also considers 
that although the danger may not be so great throughout the 
whole of this range as it is at the first-named temperature, it is 
still in his opinion extremely unsafe to put any work whatever 
upon mild steel within these limits. 


M, R. GERMAIN describes, in the Comptes Rendus, the application 
of selenium as a regulator for painted-glass furnaces. ‘The muffle 
in which the glass is heated is provided with a window of very 
refractive alumina glass, so that the red glow within the furnace 
may reach a distant mirror. This latter concentrates the rays on 
a sphere of selenium, and the modification in the electric conduc- 
tivity of that substance thus induced acts on a mechanical arrange- 
ment by which the fire-bars are withdrawn, and the fuel allowed 
to fall out as soon as the right temperature for fusing the enamels 
has been reached. 


HERrk Bissinger has published a series of comparisons between 
the cost of various kinds of motive power. He finds the cost of 
the power given out by a 100-horse power engine to be much less 
than anything else, water-wheels and windmills not being taken 
into account. Taking the horse-power from the 100-horse engine 
as unity, the cost of a horse-power from a 2-horse engine cost 5°83; 
from a 2-horse power Lehman’s hot-air engine, 3°50; from a Hock’s 
motor, 5°26; from an Otto gas engine, 3°473; from a Schmidt’s 
oe motor, 12°50; from horses and horse gear, 5°92: and 
obtained by manual labour, 26°31. Herr Bissinger’s horse labour 
cannot have been given a very high value. 


AT a recent meeting of the Royal Society, Prof. Tait communi- 
cated a note on a problem in kinetics of peculiar difficulty. One 
of two equal masses, originally balanced on an Atwood’s machine, 
is set oscillating through a small arc. What is the subsequent 
motion? The equations of motion are peculiarly intractable, but 
may by suitable transformation be thrown into a form from which 
may be derived by simple inspection the general result that the 
oscillating mass moves under the action of a downward accelera- 
tion, so that the mixed potential and kinetic energies tend to 
become altogether kinetic. When both masses are set oscillating, 
a further complication is, of course, introduced ; and it is found 
that the mass that is oscillating through the greater angle is 
subject to a downward acceleration, 


THE frequently made statement that the north-eastern coast of 
the American continent is slowly rising, and Professor Shaler’s 
estimate of the rate of emergence in progress as being over lft., 
and perhaps as much as 3ft. in a century, has been recently 
denied in the American Journal of Science and Arts by Mr. 
Henry Mitchel, who states, in the Coast Survey Report for 1877, 
that the salt marshes are still, as they were in the time of the 
early explorers, at ordinary high-water level, and that the rocks 
upon the coast, long notorious as dangerous to navigation, have 
not risen since they were first discovered. He says that no tilt in 
either direction has taken place in the Gulf of Maine. But east- 
ward of longitude 64 deg. 13 min., and especially in Newfoundland, 
, ee changes present themselves in the comparison of charts, the 

epths appearing to be at some points less and at other points 
greater now than formerly. 


TuE Arizona Miner of recent date, says that the miners in the 
Silver Belt mine have made a remarkable discovery, showing that 
the mine was worked ages ago. The 10ft. bonanza recently 
uncovered, continuing to widen at every stroke of the pick, left an 
overhanging wall on one side that appeared more like loam than 
the ordinary wall or vein matter of a quartz ledge, and so soft that 
it caved in such a way as to obstruct the work. They then went 
up above the cave and decided to run down on the ledge in a new 
place, so as to get under the cave, in order to have solid ground to 
work on; and in cleaning away a place to start in, they found 
lying on the ore, on top of the ledge, in the soft loam 3ft. from 
the surface, five stone hammers such as are found in the ancient 
ruins and abandoned mines of the Aztecs all over the country, 
showing clearly that the Silver Belt has been worked in pre-historic 
times. This is the only indication that has been found that the 
Belt was ever disturbed before the present owners uncovered it. 


In view of recent terrible colliery explosions in Belgium, M. 
Cornet has called attention—in the Belgian Academy—to a possibl 
interference of winds, blowing in an inclined direction, with the 
eg ventilation of mines. Most of the fiery Belgian mines 

ave two shafts, one for raising the coal and for descent of air, 
which, passing along the galleries is drawn up the other shaft by a 
ventilating engine. The orifice of the latter shaft is generally— 
unlike that of the other—unsheltered by buildings; it debouches 
directly in the air a little above the ground. Obviously, then, a 
strong wind, blowing with downward inclination towards this 
orifice, might seriously affect the ventilating action. It is noted 
that one explosion in iuieant, on November 19th, 1880, followed a 
night of very high wind, which M. Cornet shows to have been 
capable of depressing ventilation considerably. Mines with large 
sections are more dangerous than others in atmospheric perturba- 
tions. The true remedy, however, in the author’s opinion, says 
Nature, is not increasing the resistance to the air currents, but 
— the orifices of the ventilating shafts against descending 
winds, 


M. MAQUENNE has been experimenting with plants with a view 
to find out what part of the heat rays which strike the leaves is 
absorbed by them, what part is given up by radiation, and what 
part passes through them to lower organs. As a constant heat 
source, M. Maquenne used a Bourbouze lamp, in which a platinum 
wire is kept glowing by a regulated mixture of coal-gas and air; 
and for some experiments with low temperatures he employed 
Leslie’s cubes. ‘The results of the research have been given as 
follows:—(1) All leaves scatter a part of the heat they receive 
vertically to their surface; with the Bourbouze lamp this diffusion 
is about 0°25 of the whole heat, with a Leslie cube a small per- 
centage. (2) Generally the under side scatters more than the 
upper, but the reverse sometimes occurs, (3) Leaves absorb a good 
deal of the heat from the Bourbouze lamp, the absorption bein; 
due to the presence of absorbing substances, especially chloroph 
and water, in the tissue, and to the diffusion taking place internally 
at the surface of each cell; it is generally greater at the upper side 
than at the lower. (4) Thick leaves absorb more than thin leaves. 
(5) The absorptive power of leaves for the heat of boiling water is 
very nearly equal to that of lamp-black. (6) Leaves let heat pass 
through better the thinner or younger they are. (7) The radiating 
power of leaves with a great excess of temperature is pretty near 
that of lamp-black; it decreases a little when the inclination 
increases, (8) The absorptive power of chlorophyll is, on an 
average, equal to that of water for rays of the Bourbouze lamp, 
and increases proportionately to withdrawal, in one direction or 
the other, from the heat maximum. i wr 


MISCELLANEA. 

Tuk evolution of the dynamo-electric machine forms the subject 
of the first of a series of articles in the last issue of the Electrician, 
which has been enlarged. a 

A MEETING was held on Monday to inagurate a Society 
Chemical Industry, a society in fact of all branches of industry in 
which chemistry is an essential, 

Ir is proposed that the Stephenson Cente’ shall afford the 
means of providing a Stephenson College in Newcastle, for the 
College of Physical Science of the University of Durham. 

WarteRworks for the town and district of Kirkby Stephen have 
just been completed. The water is derived from a spring three 
miles away, on Stainmore, and is said to be of excellent quality. 

THE death of the inventor of the well-known and long un- 
rivalled magneto-electric hi of the Alliance Company, 
M. Van Malderen, is recorded at the age of seventy-two. 

Ir is said that the Telephone Company in Belgium has in 
augurated a system by which subscribers leaving word the previous 
evening, may be awakened at any hour in the morning my meang 
of a powerful alarum. 

The De Meretin’s dynamo-electric machine is said to show a 
high degree of efficiency at trials which have recently taken 
place, 15-horse power applied to it producing electricity ior over 
thirty Jablochkoff lights. 

THREE ancient stone anchors, the Continental Correspondent 
learns, have been brought up by the dredging machine in the 
harbour of the Pireus. In the opinion of archzologists, they 
belong to a pre-historical epoch, 

THE Chief Secretary of Public Works in South Australia warmly 
advocates the construction of an outer harbour at the Semaphore, 
to meet the increasing requirements of the oy 3 ocean ships which 
are continually arriving and need expeditious despatch. 

THE official report of Col. Paris on the recent destruction by fire 
of the “Printemps,” concludes with a suggestion that all such 
large establishments and warehouses should be lighted by elec- 
tricity. The subsequent destruction of the Nice Theatre lends 
support to the suggestion ; but electric lights for use in theatres 
wi jo to be made so that they would not interrupt Hamlet’s 
and ghosts, as would humming and hissing lights like those in the 
Aldersgate-street station. 

Tue Court of Assistants of the Haberdashers’ Company have 
given to each of the schools under their management a cabinet of 
minerals purchased from the executors of the late Professor Ten- 
nant. The scholars have thus the ——- of knowing the 
characters of the various substances which form the leading rocks 
of the earth’s crust, as well as those of the ores which supply the 
great sources of the principal metals. The schools of the company 
are at Monmouth, Newport, Hatcham, and Hoxton. 


Ar the meeting of the Chemical Society on the 30th ult. the 
president presented the Longstaff Medal to Prof. Thorpe, of the 
Vorkshire College, as the Fellow who, in the opinion of the 
Council, had done the most to promote chemical science by 
research during the past three years. The medal is of bronze, 
On one side is a portrait of Dr. Longstaff. The medallion por- 
trait is by Mr. A. Bruce Joy, the dies by Wyon, and the medal 
was patie | at the Mint. It was accompanied by a purse of £20. 

Tue Swan electric light is, the Electrician learns, to be “‘ laid 
on” to Mr. John Watson’s Earnock Colliery, Motherwell, and will 
extend to the pit bottom, the roadways, the station where the 
underground engine is placed, and possibly the miners’ workin; 
places. Mr. Watson is of agg that the lighting of a coal pi 

y electricity is both feasible and practicable, and he has deter- 
mined to put his opinion to the test. The result will be looked 
forward to with the keenest interest by all connected with the coal 
mining industry. 

AN international exhibition will be opened at Altona in August 
next. It will include (1) Steam and other power machines ; (2) 
hand machines, with specimens of the various articles manufac- 
tured, The exhibition is specially intended to supply small manu- 
facturers with information as to the means by which they may 
diminish labour and work more cheaply. The immediate proximity 
of Altona to Hamburg will enable the manufacturing and export 
houses to take part in the exhibition. The Baron von Boetticher, 
Minister of State, according to Continental Corr is 
the honorary president. 

THE floods in Spain have assumed the most calamitous and 
disastrous proportions. 30,000 people are said to be in want of 
provisions. Their houses are flooded, and the municipal resources 
are quite insufficient to meet the necessities of the situation. The 
tloods and gales have devastated the provinces of Seville, Granada, 
Huelva, Cordova, and other parts of the south of Spain. The 
Cabinet has sent one of its members to Seville with , but the 
losses, according to the Madrid Correspondent of the Daily News, 
exceed £200,000. Half of Seville has been, and perhaps still is 
flooded, besides many important towns in Andalusia. 


Amoncst the articles exhibited by the Hadfield’s Steel Foundry 
Company, Sheffield, at the Melbourne and Sydney Exhibitions, 
which included an enormous variety of steel castings for ds 
of mechanical purposes, were a section of one of a lot of small Qin. 
wheels weighing only about 141b. each when originally sent out, 
and which after running 41,000 miles and carrying nearly 10,000 
tons of coal, this wheel is only worn in. on the tread ; and this is, 
it is said, an ordinary sample of about 1000 all running at the same 
colliery. Another sample shown is a, 30in. contractor’s wheel, 
which, after running about 11,000 miles, and carrying about 
33,000 tons of bares is only worn a bare din, 

THE preparations for the exhibition to be held this year in 
Moscow are being rapidly pushed on. The principal building, in- 
cluding the central hall, the large machine hail, the imperial and 
jury pavillions, are almost ready. Annexes are being built for 
Secteubtanel machines, carriages, fire extinguishers, &c., with the 
exception of separate departments for the Caucasus, Finland, and 
Poland, the whole exhibition will be divided into the following 
groups :—(1) Works of art; (2) scientific and educational objects ; 
(3) agricultural produce ; (4) mining products ; (5) fibrous manu- 
factures; (6) metallic manufactures ; (7) miscellaneous manufac- 
tures; (8) hand wrought productions ; (9) machines, apparatuses, 
and constructive materials ; (10) flower and vegetable gardening ; 
(11) domestic animals, The opening of the exhibition is at present 
fixed for the 27th of May. 


From additional information now available, the exports from 
the Birmingham district to the United States during 1880 were 
the largest which have been recorded since the American war of 
secession. For the first yey the exports were of the value 
of £296,755, as against £120,856 in the corresponding quarter of 
1879; in the second quarter they totalled £276,637, as against 
£104,707 in the second quarter of 1879; in the third quarter the 
figures stood at £240,327, as against £231,929 in 1879; for the 
fourth quarter the return stands at £212,550, as against £197,443 
in the last quarter of 1879. The great increase in value during 
the opening six months of last year over the corresponding 
period of 1879 is accounted for chiefly by the heavy shipments 
of iron and steel and hardwares that — that period were 
going away from this district to the States, and it was the falling 
off of this exceptional demand which occurred during the last 
half of 1880 that results in the comparatively small difference 
which is observable between the value of the exports in the 
closing six months of last year and the closing six months 
of 1879. The value of hardware, iron, and steel—which are 
bracketted together in the returns—for the year was £368,689, 
In the first quarter the value was £117,316; in the second 

uarter, £122,921; in the third, £66,203; and in the last, 

262,256. The anvils and vices exported to the States were of the 


total value of £18,491, and of metal for sheathing £15,065, 
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FOREIGN AGENTS FOR THE SALE_OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue dé la Banque, 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. Twietrmeyer, Bookseller, 

NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-Street. 


PUBLISHER'S NOTIOE. 


*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on Tuurspay instead of Goon Frinay. 
Advertisements intended for that number must be forwarded not 
later than Six o’clock on Wednesday evening. 


TO OORRESPONDENTS. 


«* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

One IN A Fix.—The strain on the top of your crane will not be altered by the 

ed addition. 

GavuGE.—{1) The gauge on the receiver indicates the pressure of steam inside. 
(2) Zine plates are put into a boiler to prevent corrosion by galvanic action, 
The zine is attacked and the boiler escapes. 

A. B.—{1) For a working pressure of 1201. the boiler ought to be tested to 
200 1b. on the square inch, by water pressure. (2) An india-rubber or a heli- 
cal steel draw spring answers very well. Any maker of railway springs 
will supply what you want. See our advertisement columns. 

J. I. R.—The jacket is just as economical as the pipe heater, provided there 
is the same neating surface in each, We cannot answer the remaining part 
of your question on the data given ; all depends on the rate at which you 
wish to heat the water in the copper. If the boiler has nothing to do but 
heat the water a very small one will suffice. Cornish boilers are not made 
small enough for the purpose. 

Tarna.—Dynamite left free explodes with equal force all round from a 
common centre; but in common with all other explosives, the direction taken 
by the force apparently admits of being modified by simple means. 
Thus, General Piobert has shown that if a pound of loose gunpowder be 
burned on a deal table, the table will not be injured ; if, however, a sheet of 
stout paper be spread over the powder the table will be shattered. In the 
same way, by putting a small piece of boiler-plate, or even a flag- 
stone, on top of a charge of dy ite, its d ‘d exploding force may be 
enormously increased, 

Aw OLD Susscriper.—{1) The velocity of a falling body at any moment is 
approximately 8 times the square root of the height through which the 
body has fallen. Thus, the height of fall being 16ft., the square root of 
this is 4, and this multiplied by 8, we have 32/t. per second as the 
velocity. (2) The work stored up in the body is found by the formula 
ae =E. Here, Wis the weight in pounds, tons, dc., multiplied by v2, 


that is the velocity in feet squared, and divided by 2 g—that is to say, 
twice 32, 2g, is more accurately = 32°2. 

SuBSCRIBER.—The breaking strain will depend upon the material of which 
the girder is constructed. The strain F in the top and bottom flanges under 
a given load W at the centre, with a length l and depth d, will be 
wt, and if the load be at a distance m from one end of the girder and n 


trom the other, the strain at the place of the load will be new. Having ob- 
tained the strains on the sections, their area should be from four to five times 
the product of the strain divided by the breaking strength of the material. 
The thickness of the web must be determined by the shearing strength of 


the material, and the shearing strain will be in the part m s W and in the 


partn r W. Get Stoney's boook on the ‘* Theory of Strains,” or Humber’s 
little  Handy-baok on Strains.” 


PLANT FOR DISTILLING STEARINE. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your readers give me the names of any manufac- 
Se plant for the distillation of stearine? J, W. 
mdon. 


PROBLEM IN DEFLECTION. 


(To the Editor of The Rngineer.) 
Srr,—Will any of your readers furnish a solution to the following 
—o shorter and simpler the better for the purpose? Given a 
fixed at one end and free at the other—length = b, breadth at 
fixed end 6 tapering to }, at free end, depth at fixed end d tapering to d 
at free end. Also given another beam—length = L(> 6), breadth ai 
fixed end B tapering to B,. A force is applied to the free end of the first 
and produces a certain deflection. Required, the depths of the 
second beam so that the same force may give the same deflection. 
Manchester, April 5th. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various rauway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. +» £0 148, 6d. 

Yearly (including two double numbers) .. + £1 9s. Od, 
credit occur, an extra charge 0 two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad, 

Cloth Cases for binding Tuk ENGINEER Volume, Price 2s. 6d. each. 

Many Volumes of Tuk ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
post-free. Subscriptions sent by Post-office order must be accompanied by 
letter of advice to the Publisher. Thick Paper Covies may be had, if 
preferred, at increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port , Roumania, Switzerland, Tasmania, Turkey, 
United States, West it of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, 4 France, 


and Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
en, £1 16s, Chili, Borneo, and Java, £2 5s. Signapore, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all i 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,” Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of THR ENGINEER, 163, Strand. 


— MEETINGS NEXT WEEK. 

Institution oF Crvi_ Enotneers.—Tuesday, A) 1 it 8 H 
Paper discussed, ‘The Actual Lateral Pressure of mom ty Mr 
8. , M, Inst. C.E. Paper to be read, ‘The Relative Value of Upland 


and Tidal Waters in Producing Scour,” by Mr. W. R. Browne, M. Inst. C.E. 

Society or TELEGRAPH ENGINEERS AND ELecrricians, — Thursday, 
April 14th: Council meeting at 7 em ordinary general meeting at 8 p.m. 
“On the Application of Electricity to Lighting and Heating for Domestic 
and other Purposes,” by Mr. St. George Lane Fox, Member. “A Portable 
Absolute Galvanometer for Strong Currents,” by Professors A: nm and 
Perry, Members, ‘‘A New Transmission Dynamometer,” by Professors 
Perry and Ayrton, Members, 
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EXPRESS ATLANTIC STEAMERS, 


A company is being formed, with a nominal capital of 
two and a-half millions, to work a line of express steamers 
between Milford Haven and New York. Although cer- 
tain statements have been made concerning the proposed 
dimensions of these ships, we may sy at once that nothing 
has been settled concerning this point; the size of the 
company’s steamers is still an open question. The idea 
is that they will be about 550ft. long, 45ft. beam, and 
that they will draw about 25ft. when loaded ; but these 
figures must be taken as approximate, as well as the 
statement that they will ~~ 5000 tons of s and 
400 first-class passengers. nly one point has really 
been settled, or can at present be settled, but it forms 
the pivot round which all, or nearly all, other questions 
connected with the new ships and their construction 
must turn. This is their speed, which is to be 20 knots, 
or about 23 miles an hour. No such speed has ever 
been attained by any screw steamer of large size ; and it 
has only been reached by a very few paddle-wheel 
yachts on rare occasions. The first ship driven at this 
speed across the Atlantic will have performed a feat 
without, for the time, a parallel; and when we bear in 
mind in what arapid ratio the resistance of a ship increases 
with each augmentation of speed, it will be seen that the 
construction of the proposed express Atlantic steamers 
presents a tremendous problem for solution to naval 
architects and engineers, 

Calculations have been made, which appear to be accu- 
rate, and they go to show that 16,000 indicated horse- 
power, and probably more, will be required to drive a ship 
of the stated dimensions at twenty knots an hour across 
the Atlantic. It is very doubtful if the required velocity 
could be got at all with a vessel with much less than 7000 
or 8000 tons displacement. It will be understood that the 
conditions of the problem are very different from those 
affecting the design of a torpedo boat. The latter can only 
attain. a high velocity in comparatively still water ; but 
these great Atlantic liners must be driven at full speed 
through head seas; and sheer dead-weight and great 
length must be present in them to enable them to preserve 
their way steadily, instead of being constantly checked 
and beaten off their course by the waves. If large dead- 
weight and great length are necessary, it follows 
that the engine power must be in proportion; and 
for these reasons the idea that a small steamer of little 
power may be made to attain a high speed in a sea like the 
Atlantic, is well understood by all naval architects and 
engineers to be futile. We may thus consider it as certain 
that engines exerting 16,000-horse power at least will be 
a necessity in the proposed ships. We have said that 
these vessels will draw only about 25ft. They cannot be 
fitted with propellers of more than about 22ft. or 23ft. in 
diameter ; and it is a very grave question if anything like 
16,000-horse power can be sent through such a propeller 
without great loss, The shallow draught has been adopted 
no doubt for good reasons, and it may be taken that a 
ny of greater diameter than we have stated cannot 

used, Let us suppose, however, for the moment that 
16,000-horse power can be sent with economy through a 
single propeller, and we are face to face at once with the 
question, where is a crank shaft to be had which can 
transmit this power when revolving at a moderate speed ? 
Making every allowance for the skill of modern smiths, 
we cannot help regarding it as somewhat doubtful 
that a trustworthy shaft of the kind can be made. 
Allowing that steel is to be used, and that the 
shaft will be built up on the most approved prin- 
ciples, we shall find that many portions of it cannot 
be less than 2ft. 6in. in diameter by about 7ft. long. Sound 
forgings of these dimensions have never yet been produced. 
The weight of such a block would be when finished 
nearly eight tons. It is true that heavier forgings have been 
made for years, but they have not been solid. We do not 
assert that a sound crank shaft, with a minimum diameter 
at any place of 2ft. 6in., cannot be made; but we do say 
that no such shaft has yet been made, and that it will not 
be easy to produce one. Such a shaft might, perhaps, be 
depended upon to transmit power safely at the rate of 
250-horses indicated per revolution per minute. This 
means sixty-four turns per minute to provide for 
16,000-horse power, and this velocity implies a great deal 
more than appears at first sight. If the engines are to be 
kept down to reasonable dimensions they cannot well have 
a stroke of less than 6ft., corresponding to a piston speed 
of 768ft. per minute. Considering the enormous dimen- 
sions of the masses to be moved at this velocity, it is 
evident that unusual precautions will have to be taken in 
arranging the lead and in balancing the engines. 
Apparently the only type of engine that can be 
used is that of the Britannic, repeated and modified 
for the better, either on the system designed by Mr. 
W. Allan, of Sunderland, for the City of New York ; or by 
Mr. Humphries, of Barrow-in-Furness, for the City of 
Rome. That is to say, the engines must have at least 
six cylinders—the three high-pressure above the three low- 
pressure, and the main shaft fitted with cranks arranged 
at 120 deg. But the engines of the City of Rome, to indi- 
cate 10,000-horse power as a maximum, are probably about 
as large as engines of the type can be conveniently made ; 
and consequently, unless the builders of the engines of the 
new steamers are pre to use cylinders of much 
greater diameter than those of the City of Rome—namely, 
43in, and 86in.—eight cylinders, or four engines, will be 


required. More would be necessary, but the velocity we 


haved named, 64 revolutions per minute, is greater than 
that of the City of Rome’s engines by some 14 or 15 per 
cent. With six cylinders of 55in. and 110in. we think the 
requisite power might be got, but the strain on the crank 
shaft would be proportionately augmented. The crank shaft 
of the City of Ran is built up of hollow forgings 
of fluid-compressed steel; it is 25in. in diameter, 
or but 5in. smaller than the dimensions which we 
have named as the least possible for those of the pro 
boats. No matter what point of view we re; the 
problem from, it will be found fraught with doubt and 
trouble, and we still hesitate to say that a trustworthy 
shaft can be made to transmit 16,000-horse power at sixty- 
four revolutions per minute. It is questionable, however, 
if this speed will suffice. Making a small allowance for 
slip, the screw must have a pitch of at least 36ft., which is 
fully sharp for a diameter of about 23ft.; a higher velocity 
would give a lighter engine, a smaller crank shaft, and a 
better screw. But on the other hand, is it certain that 
colossal machinery of this kind can be made to work at a 
much higher speed than sixty-four revolutions 4 03 minute 
with ease and safety for a week at a time? e experi- 
ence to be had in men-of-war is of no use whatever in this 
connection. It is one thing for engines to make a six 
hours’ full power trial, and another to run at full power 
for a week at a time in all weathers, and to do this month 
after month without accident or heavy repairs. 

All that we have said seems to indicate the use of twin 
screws instead of a single screw. In this way we should 
have two 8000-horse power engines instead of one of 
16,000-horse power ; but, tempting as the advantages are 
thus held out by the twin-screw system, we hesitate to say 
they are worth having at the price to be paid for them. 
Indeed, it is more than doubtful if it be possible tv obtain 
under any circumstances 20 knots with twin screws. They 
give handiness, no doubt, and they render the use of com- 
paratively light machinery compatible with the develop- 
ment of great power; but none of the great ocean com- 
panies have adopted them, and there are objections to 
their use which are, we think, insuperable. All things 
considered, we think engineers will find it more easy to 
to get a sound crank shaft of the required size, than to 
drive a ship at 20 knots with twin screws. Whether 
16,000-horse power can or cannot be used up by a single 
four-bladed propeller, 23ft. in diameter and 35ft. or 36ft. 
pitch, remains to be seen. Assuming that 50 per cent. of 
the whole power developed is, as is usual in screw ships, 
wasted, the screw would still exert a thrust of not less 
than 130,000 lb., or over 58 tons. It is not easy to see 
how so enormous a thrust can be got out of so small a 
propeller. It would be very mortifying if, after the ships 
were finished, it was found that their screws were quite 
inadequate to utilise the power of the gigantic machinery 
which turned them ak 


THE LATEST ASPECT OF THE BRAKE QUESTION. 


WE told our readers last week that it was rumoured 
that a very important step was about to be taken by the 
London and North-Western Railway Company. Accord- 
ing to the reports which have paces. Or us, that company 
has decided to adopt a new system of continuous brake, 
and it is hinted that its example will be followed by other 
companies, so that the carriages and gngines of anyone line 
can run over other roads; and trains may be made up 
of the coaches of all the companies without interfering 
with the action of the brakes. This proposal contemplates 
the expenditure of a great deal of money ; and the posi- 
tion of the companies is so important, that whatever brake 
they adopt in common is pretty certain to be extensively, 
if not universally, adopted to the exclusion of all others by 
the remaining railway companies of the United Kingdom. 
It is therefore of the last importance to the future of the 
railway system that if the rumour be true and a selec- 
tion is to be made, it should be the best possible ; 
and that it should be made under circumstances at 
once the most favourable to the rejection of what 
is bad, weak, or defective, and most likely to secure the 
adoption of that brake which is the most trustworthy and 
efficient. A mistake committed now might cause a very 

rejudicial effect for years to comein the matter of dividends. 

t us consider what are the actual conditions obtaining. 

The movement appears to have originated with the 
London and North-Western Railway Company. The 
Clark and Webb brake, after being patched up and 
modified time and again, is now moribund. Tt has 
almost invariably been found useless when it was wanted ; 
and the recent accident on the North-London line may be 
said to have given it the coup de grace. It has been con- 
demned long ago in the strongest terms by the Board of 
Trade ; and the “emergency brake” of the London and 
North-Western Railway has been the subject for a good 
many pleasantries among railway men. Mr. Moon has, 
nevertheless, told the shareholders over and over again 
that they had got an admirable brake, and this at the time 
that the said brake was indirectly causing a good deal of 
destruction of their property, and bringing about annoying 
claims for compensation. If any of our readers fancy 
that we are drawing an exaggerated picture, he has 
but to turn to the Board of Trade reports to see that we 
have said not nearly so much in condemnation of the 
system as it deserves. In the selection of the new system, 
Mr. Moon and Mr. Webb will no doubt have a voice, and 
avery important and even authoritative voice, too. But 
may we not ask if either one gentleman or the other is 
qualified to make a selection ? . Moon is the chairman 
of the company, and is not an engineer; but even a 
chairman has ample opportunities of knowing what *the 

rformance of the mechanical elements of the system which 

e controls is like. Mr. Moon has either been unable or 
unwilling to learn what practice with the Clark and Webb 
brake had to teach ; and it is only hard fate, and the grim 
logic of facts, which have at last compelled him to reject the 
brake which he has assured the world over and over again 
was as good a brake as could be had. Mr. Moon has not 
proved that he possesses any qualifications for selecting 
a brake. The case for Mr. Webb is not much better, 
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He flatly opposed his ownfopinion to that of all the other 
railway officials in the kingdom, not one of whem would 
adopt his brake on a fast main line train, and he has mani- 
fested throughout a want of perception of what was 
needed in a brake, which does not encourage us to hope 
that he will make a better selection in future than he has 
done in the past. 

The selection must be made within a very narrow circle. 
We do not mean to say a syllable in disparagement of 
several very ingenious devices which have been before the 
world for a greater or lesser period ; but in truth there are 
but two systems from which a union of railway companies 
such as that of which we write can choose. These are the 
Westinghouse automatic, and the automatic vacuum 
brakes. It would be affectation on our part to pretend 
at this moment that it would be unfair to express an 
opinion of our own on the merits of the two systems. At 
such a time it is the duty of those who can influence public 
opinion to say what they think ; and we have no hesitation 
in asserting that any great union of railway companies 
ought to adopt the automatic pressure brake. Let 
it be clearly understood that we not only willingly 
admit but gladly - believe that there are excellent 
automatic vacuum brakes in the market. Those of Mr. 
Sanders, Mr. Aspinall, and Mr. Eames are all ingenious 
and all efficient, but they are not as efficient as the Westing- 
house brake, and they have not received that cosmopolitan 
approval which has been bestowed on the Westinghouse 
brake. We have only to look to the records of public 
trials to see that as a train-stopper the Westinghouse brake 
has never been beaten ; and - ee is no other brake in the 
world employed to anything like the same extent, or with 
which anything like the same experience has been had. 
We have no desire to give figures here. They are very dry 
reading at the best of times, and we doubt that we should 
quite convey to our reader’s mind what we wish him 
mentally to absorb by astatement of the number of miles of 
line in this country and abroad worked with Westing- 
house brakes. It will be more to the purpose if we explain 
that railway company after railway company has adopted 
the system, after the most careful deliberation, and that at 
this moment the Westinghouse Brake Company is making 
and fitting up probably ten brakes for every one made on 
any other system. So far as the Board of Trade and other 
“gg go, the favour enjoyed by the system is justified by 

acts, 

Dealing still with rumour, we hear that the London and 
North-Western Company is likely to adopt a modification 
of the automatic vacuum brake. If this be done a mistake 
will be committed. In saying this we do not mean to say 
that the brake in question is not good and efficient. 
But even if we admitted, which we do not, that it was as 
good as the Westinghouse brake; it would still be the 
duty of the officials of great railway companies to select 
of the two that brake concerning which most was known, 
and about which the largest experience had been obtained. 
Two men, candidates for a given post, may be equally clever, 
equally well educated, and apparently equally competent 
to perform the duties required. But a prudent employer 
in making his selection would choose the man who had 
been longest employed, and whose operations had extended 
over the largest area. This is the way of the world, and 
it ought to be the way with brakes as with men. It 
appears to us that the Westinghouse brake possesses this 
great advantage over all other brakes in the market, that 
concerning it everything which can be learned is known ; 
whereas a great deal of information has yet to be 
acquired concerning all the other continuous brakes 
before the public. The Westinghouse brake is no longer 
experimental. The only other system of which the 
same thing can be said is Smith’s vacuum brake, and that 
does not comply with the demands of the Board of Trade ; 
and has been finally condemned as insufficient for the pur- 
poses of any great railway company. Under the circum- 
stances we cannot see that the railway company we have 
named can do wrong if it follows the example recently set in 
France bya powerful company,and adopts the Westinghouse 
system. But if it does not feel disposed to do this, 
then it would be advisable, we think, to consult the 
railway department of the Board of Trade, and obtain 
a definite expression of opinion from its officers. On 
the whole we believe that the balance of wpe 
would be in favour of the course we urged last week, 
namely, the appointment of a small committee, in 
which the directors of various companies should be repre- 
sented, and which should include a couple of engineer 
officers from the Board of Trade. Before this committee 
evidence might be given by the advocates of the different 
systems, and reports, facts, and figures might be studied. 
The functions of the committee would be limited of course 
to recommending the adoption of one system out of the 
two or three from which alone a selection can be made; 
and it would be more satisfactory to all concerned if a 
choice of such vast importance was made in this way 
than by three or four locomotive superintendents, who, 
whatever the course they adopt, will find that they have 
been placed in a disagreeable and invidious position, and 
involved in a responsibility from which they might well 
shrink with annoyance, if not 


THE NORTHERN SLIDING SCALE, 


Tue presentment of the returns of the accountants in the 
sliding scale arrangements of Durham and Northumberland 
draws attention to that system of regulating wages, and to the 
state of the industry in which it prevails. It may be said that 
the return for the coal trade of Durham extends over a period of 
four months, and that for the more northern county for three 
months. The testimony of the two is rather different. It 
appears that in the coal trade of Durham the average price 
slightly rose, though the extent of the increase was not quite 
one halfpenny per ton ; whilst in Northumberland the average 
realised price fell about 4d. per ton, and thus there is witnessed 
the fact that the prices of coal in Durham and Northumberland 
are within a fraction of one another—Durham coal being at the 
moment the highest. It is evident that this is due to the fact 
that whilst the price of coal in Durham has been raised, and is 
now kept up by the high price of coke—high, that is, compara 


tively—the steam coal of Northumberland, which largely finds 
its market outside the district where it is produced is exposed 
to a fiercer competition, and the prices have fallen, and that 
rather seriously. The coalowners now feel the advantage of the 
sliding scale, for without disturbance of the trade, without the 
loss and evil of a strike, the lower price of coal gives them a 
relief in lower wages—a relief that may be slight in detail, but 
is in the aggregate very appreciable. On the other hand, the 
first increase that the Durham miners received four months ago 
under the sliding scale is maintained by the award that has just 
been given, but, of course, the increase is not sufficient to cause 
a further advance in prices. The advantages of the system are 
only now being seen in a part of the cost of the pro- 
duction of coal, which is that in which there has been the most 
trouble in adapting to the fluctuations of prices. It would be 
well if, at the present stage in the history of the coal trade, there 
could be devised some similarly easy method of relieving coal- 
owners from the pressure of the burden of other items in the 
cost of production. It has been stated, for instance, that in 
Northumberland the royalties on coal are from 6d. to over 1s. 
per ton. It is self-evident that what the coalowners could well 
afford to pay as royalty when the average realised price was—as 
in 1875—over ten shillings per ton, may become a serious 
and crippling burden at a time when the price is much less than 
half. There have been several attempts to obtain reductions of 
royalties, but so far as we know, no change has been made. If 
the wages of the workmen ought to fall when the price indicates 
that coalowners are less able to pay them, and that the demand 
for the product of the capital and labour is less, it is by no means 
an unreasonable request that what is “ unearned increment ”"— 
the royalty rent—might fairly be expected to also vary with the 
variations in the price of coal. It is true that the royalty did not 
rise directly with the high price of coal, but it did indirectly, for 
the newer-opened pits pay much higher amounts than did the 
old ones. And in the interests of the owners of the royalties 
themselves, it is to be desired that every encouragement should 
be given to the trade. At the present time the competition with 
some of the other producing districts is most keenly felt in the 
Northumbrian coal trade ; and as the price of labour is now a 
part of the cost which is defined by the selling price of the coal, 
it may be fairly hoped that the endeavour will be to secure a 
reduction in some of tke other constituents of the cost of produc- 
tion, so that, till the price rises, as it is hoped that it may, there 
may be a better prospect for the trade and for those concerned in 
it than present prices seem to indicate. 


RAILWAY RATES, 


SHEFFIELD manufacturers are again agitating for a revision of 
the railway rates in heavy goods. Steel rails from Sheffield to 
Hull are charged at the rate of one and seven-tenths of a penny 
per ton per mile ; and to Liverpool, one and four-tenths of a 
penny per ton per mile; while from other places in England 
they are charged at only seven-tenths of a penny per ton per 
mile ; and on the Continent—in France, Belgium and Germany 
—at about one-halfpenny per ton per mile. To Hull, Shettield 
pays on rails 7s. 6d. per ton ; and to Liverpool, 8s. 4d. per ton ; 
while the steel manufacturers of Middlesbrough pay 1s. per ton ; 
and those in Wales 3s. and 3s. 6d. to reach their export ships. 
Mr. George Wilson—Cyclops Works—has pointed out to the 
Manchester, Sheffield, and Lincolnshire Railway directors that 
the Bessemer steel trade, since its commencement in Sheffield in 
1860, had flourished till it reached its maximum production in 
1873, after which it had seriously decreased—the decrease being 
chiefly due to the maintenance of the high tolls exacted for 

iage to the sea. Mr. Wilson says there exists at this moment 
in the Sheffield district the whole of the machinery necessary to 
produce half a million tons per year of steel plates and 
rails alone. For this trade there would be required 
fully 600,000 tons per year of pig iron; that this 
would involve the moving of a million of tons a year of fuel, 
which would naturally come from the coal-fields in South York- 
shire ; that for the working of this iron about 14 millions of 
tons of ores would have annually to be moved by the railways ; 
and that all this traffic, 3,600,000 tons, would practically be 
within the command of the Manchester, Sheffield, and Lincoln- 
shire, and Midland Companies. Mr. Wilson says that Sir Edward 
Watkin—the chairman of the Sheffield Company—has expressed 
himself in favour of a reduction, and expressed the hope that this 
may be the beginning of a liberal policy on the part of the rail- 
ways, so that the danger of a great home industry, employing 
thousands of workmen, being driven to the coast may be obviated. 


LITERATURE. 


Examples of Steam, Air, and Gas Engines, as Employed in Mines, 
Factories, Steam Navigation, Railways, and Agriculture. By 
Joun Bourne, C.E. London : Longmans, Green and Co. 

Ir sometimes happens that a useful purpose may be served 

by noticing the character and contents of a book which 

has been published a considerable time, but which has aot 
been previously referred to in these columns, This may 
be said to be the case with the book, part of the title of 
which is given above, for comprehensive books on modern 
engines are few in number. The publication of the book 
extended over several years and commenced in monthly 
parts. It was, however, stopped for some years, appa- 
rently because the author was en, on a series of 
experiments on the use of coal-dust fuel, the results of 
which he thought would add materially to the complete- 
ness of the work. These experiments, however, only 
served to prove the fallacy of the powdered fuel projects 
which a few years ago were numerous, and which have all 
ended in failure. Subsequently the completion of the 
work was resumed, and as a compilation it is valuable from 
the number, and in most instances fulness, of the illustra- 
tions and descriptions of engines of various kinds, but 
chiefly marine engines. The part relating to gas engines 
has just now directed attention to the work, thanks to the 
important alleged infringement case which was fully 
reported in our last impression. Over a hundred pages are 
occupied with a selection of the most important projects 
for producing motive power which have occupied the atten- 
tion of men since the latter part of the last century. Amongst 

these combined air and steam and gas engines occupy a 

prominent part. Very full particulars are given, with 

illustrations, of Brown’s gas vacuum engine, in which a 

mixture of gas and air was burned or exploded in 

vessels from which air was thus driven, and the subse- 
quent contraction of the remaining products of combus- 
tion assisted by the injection of water spray; and of 


Wright's engine. In this engine air and gas were 
compressed into separate roosivers by pumps worked by 


the engine, whence they issued into a combustion chamber 
under and in connegtion with the engine cylinder. In this 
chamber the mixture was ignited by a small gas flame, 
Barnett’s engine is but briefly described, illustrations of the 
ingenious igniting flame cock being all that is given, 
Lenoir’s gas engine is illustrated and briefly described, but 
the illustration.is that given in the patent specification, from 
which, it is very well known, the manufacturers departed in 
the form of the valves, the general arrangement, the details 
for the admission of air and gas, and of the apparatus 
for making and breaking the electric current for igniting 
the mixture in the cylinder. Hugon’s gas engine is dis- 
missed with the remark that it was similar to Lenoir's, 
except that in it the gas was ignited by a gas jet. Of Otto 
and Langen’s vertical engine the author says that it is 
substantially the same as Brown’s gas vacuum engine of 
1823 and 1826. The later form of the Otto engine is only 
illustrated by one of the views which are given in the 
maker's circulars, but the whole of the important part of 
the specification which has been read and re-read so much 
lately is given. Boulton’s engine is briefly described, 
Altogether the selected projects, most of which as already 
stated relate to air engines, air and gas engines, carbonic 
oxide engines and boilers, and others, are usefully set 
forth, but a little more attention might have been 
given to gas engines. It is, for instance, a contradiction 
of the description of the Otto engine to say that “in 
gas engines to keep the cylinder cool a jacket of cold water 
1s usually employed, and a jet of water is also injected into 
the cylinder after the pi has taken place.” Sutti- 
cient, however, is given to show that it is not in the prin- 
ciple upon which modern gas engines work that their 
novelty consists, but in the mechanism or combination of 

through which that principle is carried into effect. 

r. Bourne seems to of opinion that gas engines 
must for almost all purposes remain inferior to steam 
engines in economy, space required even when a boiler is 
included, cost mo uniformity of operation, and he does 
not see how this is to be otherwise “so long as a cylinder 
and piston is the combination employed.” From this 
sentence a reader is inclined to expect to learn something 
of what combination may be that of the future, but he is 
surprised to learn that “It appears probable that vessels 
may hereafter be propelled through the water like a rocket 
by the products of combustion from a furnace being 
ejected at the stern;” and again, after a few words of 
description of a pressure furnace and the advantages of 
the arrangement especially for torpedo boats, we read that 
“there appears to be no reason to doubt that in the case 
of all vessels such an arrangement as this would be advan- 
tageous.” This, and a good deal more of the same tone, 
would suggest that an alternative by which the “cylinder 
and piston combination” is to be superseded, is a rather 
forlorn hope, for very few of the people who want gas 
engines want their power aboard ship. 

There is a large number of excellent plates and wood- 
cuts of different kinds in the work, and those of Messrs, 
John Bourne and Co. tigure very prominently. Mr. Bourne 
has described many engines which are larger or different from 
those made by his firm, and has freely credited other 
writers and journals, Several illustrations of agricultural 
locomotives or traction engines and steam rollers are also 
given, but here, as in many other works wherein pretence is 
made of describing agricultural engines, only perspective 
elevations are — One might have thought that a con- 
troversy in which the smoke-preventing doctrine of C. 
Wye Williams was impugned, and shown to be more or less 
a fallacy nearly forty years ago, might have been allowed 
to sleep now; but Mr. Bourne still feels sufficient pride in 
articles written anonymously in the Civil Engineer and 
Architect’ Journal in 1842, and in the Artizan, on this 
subject, to re-produce them in an appendix. This appendix 

contains illustrated abstracts of reports on boiler 
explosions, all tending to show that all explosions are the 
result of preventible causes; description of the Brooklyn 
and Chicago pumping engine; a report by Rankine on 
Morton’s jet condenser; tables showing the duty of 
Giffard’s injector; liquid fuel—here again there is a good 
deal of matter totally uninteresting to anyone but Mr. 
Bourne and a reviewer in the now defunct journal; the 
Schinz blast furnace ; abstracts of coal dust patents ; the heat 
consumed in internal work, by M. J. Moutier; and the thermal 
resistance of liquids, by F. Guthrie. Several other subjects 
form part of this miscellaneous appendix, and it contains a 
list of the principal writings on the compound engine and 
the strength of materials, There are also some old reports on 
steamships written by the author, who indeed does not 
anywhere indicate any desire to be supposed of a very 
retiring disposition. His book is, however, a fully 
illustrated, comprehensive, descriptive work on modern 
steam engines, and is satisfactorily complete upon air 
engines. The index, however, is incomplete. Some patent 
cases would be curiously settled if left to the prt 5 of 
this work, for he credits Stirling with thé invention of the 
regenerative gas furnace because he invented the regenera- 
tor for his hot air engine. He further thinks the Siemens 
regenerator less effective than the Gorman tube regenera- 
tor,and Gorman’s regenerator only a reproduction of one 
used in an engine by Ericsson, of whom Mr. Bourne has 
much to say. 


INTERNATIONAL EXHIBITION OF FLOUR MILL MACHINERY.—The 
National Association of British and Irish Millers will hold the 
exhibition announced some time since in the Agricultural Hall, 
Islington, on Tuesday, 10th May, and four following days. 


PATTERN AND TRADE MARK PROTECTION IN AUsTRIA.—The 
Vienna Chamber of Commerce has issued its report upon the two 
bills now before the Reichsrath, in regard to pattern and trade 
mark protection. The report recommends the Austrian Govern- 
ment to create an especial service for the protection of industry, 
to authorise the law courts to take cognisance of disputes with 
reference to trade marks, patterns, and models, to enforce payment 
of damages and to organise boards of experts, &c. The report 
strongly urges upon the Government to establish an Austro- 
Hungarian central office to deal with all matters relating to the pro- 
tection of patents and trade marks. Trade marks, we learn from 


Continental Correspondence, are henceforth to be officially tested as 
regards novelty andidentity, = 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions our of 
correspondents. 


QUICK RETURN MOTIONS, 


Smr,—On looking over the issue of March 25th, we have come 
across a notice of the death of Mr. Fletcher, of the firm of Messrs, 
William Collier and Co., machine tool makers, Manchester. To 
some of your remarks thereon we must take exception. Our senior 
partner, and not Mr. Fletcher, was the first to apply oa 
wheels for the quick return of reciprocating machines, and this in 
1846, for which he received the silver medal of the Royal Scottish 
Society of Arts, with five guineas added, in that year. He also 
made an improved machine for boring locomotive cylinders in their 
places so far back as 1842, THOMAS SHANKS AND Co, 

Johnstone, near Glasgow, April 6th. 


AVELING MCLAREN, 


S1r,—Having read the very full and carefully prepared report of 
the Aveling v. McLaren trial in your valuable paper for March 
11th, 1881, with the deepest interest, I should like, by your kind 

vermission, to make a few comments thereon ; but before so doing, 

i cannot forbear tendering you my thanks for devoting so much of 
your space to this report, which must have enhanced the popularity 
of your journal and been appreciated by all your agricultural engi- 
neering readers, many of whom have len a lively interest in th 
subject from the first mention of it in 1879. 

By looking through some of the old patent specifications of trac- 
tion engines, numerous examples may be found of the bearings of 
the three shafts being cnied by plates arranged on both sides of 
the boiler, especially among the drawings representing the engines 

placed underneath the boiler, like the case referred to by Mr. 
sramwell; and there are several cases of a similar nature to be 
found among the early examples, with the engines placed on the 
top of the boiler. Fig. 1 shows a part elevation of the side plate 
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carrying the crank shaft, counter shaft, and axle bearings of Long- 
staff and Pullan’s traction engine, made, I believe, by Gardiner 
and Mackintosh. See specification No, 1670, date 1859. Fig. 2 shows 
another arrangement given in the same specification, in which the 
axles ‘are in the same vertical line, or nearly so.” A very simi- 
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larly formed framing to the above is also shown in Chillingworth 
and Thurlow’s specification, 1861. See Fig. 3. 

The following quotation from Mr. Aveling’s specification of 1870 
pretty accurately describes the above devices, which were patented 
ten years previously, and actually used on engines made at that 
period. ‘The bearings of the three shafts are combined in one 
rigid framing, and—Figs. 2 and 3—are in the same vertical line or 
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nearly so, and none of them bolted directly to the boiler or fire- 
box. It will be evident that as the wrought iron horn plates will 
take all the thrust from the piston acting on the crank shaft, the 
boiler and the fire-box will not be so liable to be damaged or 
strained by the working of the machinery.” 

One or two ‘‘ Boydell” engines were made about 1862 with the 
crank shaft and counter shaft and axle carried by wrought iron 
frames on each side of the boiler. Two or three years afterwards 
a My good wrought iron bracket was introduced by Messrs. Robey 
and Co.* and used up to 1869, if not later ; an engine so fitted was 
exhibited at the Royal show at Manchester—see Fig. 4. The crank 


* Judging from Mr. F. J. Bramwell’s remarks, I should imagine the 
date of the introduction of Messrs. Robey’s arrangement was not known 
to that learned gentleman, for he says, he ‘‘ would not consider that 
Messrs, Robey’s was an infringement of Mr. Aveling’s patent,” whereas 
Messrs. — bracket was introduced some six or seven years before 
‘the date of Mr. Aveling’s patent of 1870, f 


the fire-box shell, there 


shaft plummer block was bolted to the top, and a stud for the 
intermediate motion was placed lower down and carried by it also; 
these brackets were an expensive, but really a first-class job, and 
they have stood well in practice, 


FIG.¢ 


It is said in the report that Mr. Aveling searched for a remedy, 
and he ‘ continued the sides of the fire-box up above the crown of 
the boiler, &c. By this means the strain was removed from the 
crown of the boiler, and the defects of the previous system cured ;” 
but in Messrs. Robey’s plan these strains were removed from the 
crown of the boiler, for the side plates of their brackets—see Fig. 4 
—were carried down and rivetted to the sides of the fire-box, the 
strains of the piston acting on the crank shaft being distributed in 
a like manner to that mentioned by Mr. Aveling ; therefore Messrs. 
Robey and Co. must have the credit of curing the defect of the 
previous system, if such a defect existed, which brings me to notice 
some curious remarks given in evidence respecting the irritating 
behaviour of cast iron crank shaft brackets, as follows :—‘‘ Upon 
the brackets there would often be a strain of five tons for every 
reciprocation of the piston, and of course this strain was trans- 
mitted to the crown of the boiler. This strain was a source of con- 
stant trouble. It caused cracks and breakages and constant 
repairs.” 

t it be clearly understood that I do not recommend cast iron 
crank shaft brackets for traction engines; yet we must not 
exaggerate the faults of the old system to make a new one appear 
to better advantage, for these cast iron brackets have done 
exceedingly good service in the past, as anyone acquainted with the 
subject can testify ; indeed, there are hundreds of traction and 
ploughing engines in successful use, all over the country, fitted 
with these brackets, which have not cracked the crown plate of the 
boiler or caused constant repairs. 

During my career of nearly twenty years’ practical experience, 
obtained in different capacities, in various agricultural firms, I 
have superintended the repairs of many engines, by nearly all 
makers, with all kinds of cast iron brackets, and, among the rest I 
well remember a traction engine, which had then been in constant 
use for twenty-three years, and is now at work; yet I have never 
seen a cracked crown plate caused by the use of cast iron brackets, 
and when all the details have been stripped off the boilers, the 
upper part of the shell has invariably required no repairs, neither 
have I had much trouble with leaking saddle bolts. 

If Mr. Aveling’s cast iron brackets have given him such trouble, 
it is a sure proof that they were possessed of some, if not all, 
of the following defects :—They were not properly bedded down to 
the boiler. They had an insufficient amount of bearing surface on 
the plate of the boiler. The bolts were too widely pitched, and 
badly put in, and most likely not the right sort of bolts used at all; 
whereas the cast iron brackets which have been in use for a 
quarter of a century without giving trouble were well designed and 
properly fitted to the curve of the boiler, and substantially bolted 
down, in a sensible fashion, with bolts warranted not to leak. It 
is very evident that the fault does not rest with the brackets, but 
in the manner they are applied. 

These cast iron crank brackets cannot be such disreputable charac- 
ters as they have been painted by Mr. Aveling and his friends, or one 
of the most influential firms who has made traction engines for 
about twenty-four years would not have recently returned to 
their use after applying wrought iron ones to their traction engines 
for some time past. 

The drawings in Mr. Aveling’s specification are misleading—in 
neither case have they been worked to by him. In sheet 1 only 
that portion of the drawing has been used that refers to the side 
plates of thefire-box ; the heavy cast ironwork shownin the specifica- 
tion has, for obvious reasons, been omitted in practice. The form 
of bracket adopted by him was like Fig. 5, same as the 10-horse 
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traction at the Wolverhampton Show was constructed. This 
style of bracket was adhered to until the advent of the inside 
gearing three years ago. 

Soon after the introduction of Mr. Aveling’s first arrangement, a 
very neat form of box bracket was adopted by another firm, which is 
now used by Messrs. Fowler; Burrell and Sons; Marshall, Sons and 
Co.; McLaren; Ransomes; Wallis and Steevens, &c., with slight 
variations in each case. This box bracket is really an improvement 
on Messrs. Robey’s plan—Fig. 4—and makes a_ thoroughly 
satisfactory job, and in some respects is even a better arrangement 
than Mr. Aveling’s first plan. 

The ordinary box bracket generally consists of two stiff side plates, 
either bolted to the sides of the fire-box or rivetted toit, carrying the 
bearings of the crank shaft, and in some cases the counter shaft bear- 
ings also; there is a cross-plate back and front, made to fit between 
the sides, and rivetted to them with angleironin the corners; the back 
cross-plate is either made to fit the exact curve of the arch plate 
of the boiler, or is rivetted to the crown in the centre, which makes 
this style of bracket perfectly stiff sideways, which cannot be said 
of Mr. Aveling’s patented plan, as shown by Fig. 5, which is 
exceedingly weak in this respect. I recollect repairing an engine 
in 1876 of this construction, which had given some trouble on 
account of the vibration sideways of the brackets, the fly-wheel 
fairly chattering when the engine lurched on one side, or was 
passing over rough roads, and the driver, to remedy the defect, had 
drilled holes through at A—see Fig. 5—and had passed a tubular 
stay through them across the top of the boiler, clear of the crank 
ev with lock nuts inside and outside; the engine was made about 

In the ordinary box bracket the crank shaft strains are equally 
distributed, the side plates being carried nearly down to the centre 
line of the boiler barrel when bolted, and past the centre line when 
rivetted to the vertical sides of the fire-box, and spread out at the 
bottom, so as to get a good bearing on the plate the full length of 
being as mugh surface in contact as in Mr, 


Aveling’s plan. The ordinary box bracket is easily manipulated in 
the shops, and when bolted to the boiler may be taken off if desired 
dtring repairs. It will be seen, therefore, that there are no 
advantages possessed by Mr. Aveling’s patented plan over the 
ordinary box bracket so universally adopted. The second arrange- 
ment shown on sheet 2 of Mr. Aveling’s specification was not used 
until the inside gearing was adopted, and then it was applied with 
several modifications; the bearings for the shafts were not bolted 
to angle iron as shown, but let into the side plates, and two cross 
plates were used back and front, like those mentioned as being 
used in the ordinary box brackets, 
The sketches accompanying this letter are not drawn to scale. 
23rd March. DRAUGHTSMAN. 


THE EFFICIENCY OF A TANDEM ENGINE, 


Str,—I notice in your correspondence column in last Saturday’s 
issue the remarks made by ‘‘J. R.” in reference to indicator 
springs. I can fully corroborate what he says in reference to them. 
My manager and myself have tested very many, and I do not 
recollect that any were absolutely correct ; some were nearly so, 
but some were as much as 31b. or 4b. out, and some high-pressure 
ones, say No. 9 or No. 10, I have found as much as 111b. wrong! 
I do not think that springs will weaken with use if well tempered, 
but they will if they are allowed to get rusty. 

However, for the comfort of your correspondent “J. R.,” you 
may tell him that we shall be very glad to make him hundreds or 
thousands of any given pressure, whose maximum error will not 
exceed 4 | whose permanency may be reliedon. One source 
of error, however, is the lel motion itself. 

I think if carefully tried it will be found that the 101b. spaces 
commencing from the vacuum line will gradually increase until 
the two bars are horizontal, and then diminish again towards the 
top. Of course I allude to the original parallel motion. 


J. CASARTELLI. 
43, Market-street, Manchester, 
March 29th. 


HIGH-SPEED ENGINES. 


Srr,—In your issue of the 25th inst. I observe a letter from a 
correspondent signed ‘‘ Veritas,” referring to Mr. Hodson’s new 
rotary engine, and in which reference is made to me. I can 
thoroughly confirm ‘‘ Veritas’” statements, which are entirely in 
correspondence with facts, and I shall be very pleased to answer 
any inquiries, or show the engine in actual working to any gentle 
man who may favour me with a request. This engine will work u 
to 1200 revolutions per minute with the greatest regularity, and, 
what is more, it has been working for the past three years con- 
tinuously without a failure. Under these circumstances I think I 
am correct in claiming for the patentee that he has, with this 
engine, satisfactorily solved the problem of making the rotary 
engine a success, Norwoop EARLE, 

80, Cannon-street, London, E.C., March 29th. 


HIGH SPEED LOCOMOTIVES. 


Srr,—In connection with this discussion it may be interesting to 
consider a few of the many causes limiting the speed at which a 
locomotive can be made torun. Apart from the damage done to 
the permanent way by high speeds, we find the inertia of matter 
prominently asserting itself in many moving parts of the engine, 
especially oscillating pieces. Take, for example, a coupling rod. 
Every point in such a rod describes a circle, and when in its highest 
and lowest positions the whole rod tends to fly off in a direction 
perpendicular to its length. The effect is the same as if it were a 
beam supported at the ends and loaded with a weight equal to, 
and distributed in the same manner as, the centrifugal force, If, for 
simplicity, we consider a rod of uniform section throughout, it is 
easy, from the ordinary formul for centrifugal force and strength 
of a beam, to deduce the following— 

g? = 10,800 fg 
121 
where S = speed in miles per hour, f = stress in material in pounds 
per square inch, y=force of gravity, D=weight of material in 
pounds per cubic foot, R = radius of coupled wheels, 7 = length of 
crank, J = length of rod, and d = depth of rod. Putting g = 32°2, 
and taking f as the proof load for iron = 20,000, and D= 480 we get 


S= 346. R of +. 
l r 


In the Dutch engine, by Messrs. Beyer, Peacock, and Co., 
figured in THE ENGINEER for March 4th, R= 3}, / = 83, r= 18, 
and supposing d= 44 and the section uniform from end to 
end, then S=84. This may be taken as the maximum, 
not the average, speed, beyond which the engine cannot 
run without the stress in the rods becoming greater 
than the proof load. If the wheels were 6ft. diameter 
S would be nearly seventy-two miles per hour. When we remember 
that the maximum speed attained by an engine on a run is gener- 
ally much above its average speed, we see how unduly the 
coupling rods must often be’ strained. Since I first noticed results 
similar to the above several accidents, more or less serious, have 
occurred, owing to the bending or breaking of coupling rods. Not 
long ago the Scotch express on the Midland line, between London 
and Leicester, was delayed through the bending of one of the 
coupling rods. In the case of connecting rods one end moves in a 
straight line and the other in a circle, every intermediate point 
describing an ellipse ; and the same reasoning applies, though in 
this case the ates involves higher mathematics, Other 
things being equal, the result is more favourable than for coupling 
rod: 


S. 

The thickness of the coupling rod is not taken account of in the 
formula, for, although the strength of the rod increases as the 
thickness, the weight also increases in the same proportion, and 
therefore no advantage is gained _—— a thick rod, so long as 
it is thick enough to resist being bent laterally, as a pillar, by the 
force transmitted through it. The depth increases as the square of 
the speed, so that for twice the speed a fourfold depth will be 
required, and so on. The larger the ratio f : D, i.e., the greater 
the strength of the material when compared with its weight, the 
greater the speed attainable. Steel is much stronger in proportion 
to its weight than iron, the tenacity in feet of material being about 
18,000 for iron and 38,000 for steel. In nature we find immense 
strength compared with the weight of the material in the bones 
and wings of birds. Were it possible to construct coupling rods in 
the same way they would probably not break at any speed within 
reason. If rods be made of an I-section, by planing out the sides, 
the material will be much better distributed to serve the end in 
view. The material in several other parts of an engine is not 
strained so much. For the speed at which wheel tires may run it 
is easy to construct the following formula :— 


s= Bxi24/ os 46°6 


Taking the proof load in tension upon a steel tire at 19 tons or 
42,560 ib, and D = 490, we get S = about 420 miles per hour. 
The want of adequate means for perfectly adjusting the balance of 
reciprocating pieces, such as the pistons, &c., may lead to con 
siderable vibration at high speeds ; and the difficulty of getting the 
exhaust steam away fast enough will be more perceptible. 

Manchester, March 26th. Ss 


Srr,—I have read ‘‘ W. T.’s” letter, and would like to say a few 
words in reply thereto. I have generally found drivers prefer 
engines without the dome to those with it, and they nearly 
in the opinion that the former are the higher speed engines of the 
two, and as an instance I would cite a case within my own know 
ledge of a morning train that was worked into London on one of 
the southern lines, which, when run with one of two domeless 
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engines, was invariably punctual, a case almost unknown when run 
with a dome engine. Surely if the engines of the Great Northern 
Railway express trains were run as described by ‘‘ W. T.” many acci- 
dents senile result, and I need hardly say that none have yet occurred 
through low water to any of them ; and they would be of almost 
yd occurrence with engines running with “‘ the water just in sight 
of the water-gauge glass.” 

Were the running of engines without domes accompanied by 
the inconveniences and ers described by ‘* W. T.,” the practice 
would be immediately condemned by the engineers of the present 
day, but it is a fact that many companies that up to 1870 never 

a domeless engine, have now numbers in daily work, and 
t without any ident attributable to the discarding of the 
dome. FrepDk. H, CRIDLAND. 

Bournemouth, 30th March. 


Srr,—If I shall not be infringing on too much space of your 
valuable paper, might I be allowed to say a little as regards my 
letter to you in your issue of the 25th inst., respecting domes and 
no domes on locomotive engine boilers. I see in your issue of the 
1st inst. of a supplement to your paper of a drawing of a newgoods 
engine for the Lancashire and Yorkshire Railway Company. That 
drawing has the dome on the boiler with the regulator in, as 

“stated in my letter. So your readers who were wishful for informa- 
tion on the subject have their wants supplied; by carefully 


examining position of the regulator in the dome, it will show 
them at a glance that with an ordinary full boiler of water that it 
is eames for water to get into the steam pipe, thence to the 


valves and pistons, which I stated ; and now, supposing we look at 
the drawing as having no dome on, in what position could the 
regulator be so efficiently fixed for the water to be kept clear of the 
regulator? I think your readers will see the great advantage 
derived from engines with domes on. And the readers of , 
paper who have obtained your issue of the Ist inst. will be 
oa repaid by examining minutely the supplement drawing, and 
they wilt be satisfied that engines with domes have great advantage 
over engines with no domes. 


Stockport, April 5th. W. T. 


THE EFFICIENCY OF SAFETY VALVES. 


Srr,—Your correspondents ‘‘ Messenger,” ‘‘X. X.,” and John 
C. Wilson, hailing respectively from Dover, Glasgow Atheneum, 
and 5, Westminster-chambers, have been communicating to your 
readers through your medium their respective philosophical and 
mechanical knowledge on—let me confess—a most important piece 
of mechanism—“ the safety valve.” 

Mr. Messenger has been one of the second-rate workers on this 
subject for a few years back, and if there be any information given 
to your readers by any of your three correspondents it is given by 
him, and whatever little that may be it is contained and laid down 
in a more precise form in the Transactions of the Institution 
of Engineers and Shipbuilders of Scotland, from whence doubtless, 
either directly or indirectly, Mr. Messenger got the knowledge for 
his little office book. For example, see his muddled rule for the 
opening of valve for the flow of steam. Why could he not say 
that for a good natural draught a good practical rule is—The 
total grate area in square feet divided by one-fourth the absolute 
pressure in pounds per square inch is equal to the opening of safety 
valve orifice in square inches necessary to carry away all the steam 
generated by the fires? thus let a boiler contain 100 square feet of 
grate surface, and let the absolute pressures be 100 lb. per equare 
inch, and 50 Ib. per square inch, and 25 Ib. per square inch respec- 
tively, it is required to find the opening of valve necessary to carry 
away all the steam generated in each case. Then— 


(Be = 400. in. ) and = 8 sq. in. ) and (2%, = 16 sq. in.) 


equal opening of valve in each case at 1001b., 501b., and 25 Ib., 
and Mr. Messenger will find this a very handy rule for his little 
office book, which he can easily correct in the next issue. But he 
cannot so easily correct his next statement in his epistle to you. 
Thus, says Mr. Messenger, again, copying from the Transac- 
tions of Scotland, ‘“‘ the valve must be of such a size that it must 
not lift from its seat more than one-thirty-sixth part of its 
diameter.” This {I assure your readers, and Mr. Messenger in 
particular, is a more serious offence to philosophical knowledge 
than the one about the area of opening of valve, and I now call 
upon him to demonstrate the principles whereby a valve should 
lift only one-thirty-sixth part of its diameter. : 

Mr. Messenger’s next subject is a comparison of the German 
law with the British regulations, and as a consequence of his 
reasoning he favours the German. Let him show the superiority 
of the one over the other. His next subject is the size of the 
little book, &c., including the strength of springs. Why has 
he not told us about the strength of springs? It is a fit sub- 
ject for your columns, and your readers would receive any know- 
ledge on this subject not generally known with avidity. Will] 
Mr. Messenger be kind enough to communicate with you more 
fully than he has done on this subject? 

Taking it all in all, Mr. Messenger’s letter is one well suited tc 
your columns. Not so, however, with your other two corre 
spondents, “‘X. X.” and Mr. John C. Wilson. In vain have ] 
looked for any information in either of the two communications 
Mr. John C. Wilson’s communication is the attempt of an engi- 
neer whose range of brain is not master of this subject, although 
it does show that he is alive to the frailties and shortcomings of 
the ordinary type of safety valve; but it communicates nothing 
new to your readers. 

In conclusion, I accept the gauntlet thrown down by Mr. 
Messenger, and will discuss this subject in a friendly manner 
against any correspondents who may think proper to take part in 
it. This subject properly discussed is replete with information not 
generally known, and I would suggest that each correspondent 
write over his name. THos. ADAMS, 

Works of the ‘‘ Ant and Bee,” 

March 21st. Manchester. 


CHAIN TOWAGE. 


Simr,—Having been for years past interested in chain and cable 
towage on the Continent, I can reply to one or two of the inquiries 
contained in a letter published in your issue of the 25th ult. 

Chain towing may be thus described :—A chain is laid along the 
bed of the river or canal its entire length. The towing steamer is 
provided with steam engines and suitable machinery for taking up 
the chain at the bows and hauling thereon, whereby the boat draws 
itself and its train of barges, relaying the chain at the stern as it 
wer is 


Per cent. 
Upper Elbe Company.. .. .. on se ee 
Saxon-Bohemian Company .. .. .. «os «+ « «+ 13 
Neckar Company (third year’s working) .. .. .. «. -- 6 
Brussels Willebroeck Company .. .. «+ 10 
Sheksna Company, Russia .. .. .. «+ «+ 48 
LoirCompany .. .. .. 124 


There are no weirs on the Elbe, nor on any of the other rivers, to 
illebroeck Canal, 


my knowledge, There are some locks on the Wille 


which cause a little delay, but no difficulty. On some of the lines 
of chain towage the entire distance is divided into sections, upon 
each of which a steamer runs backwards and forwards once or 
twice a day, and the trains of barges are passed on from one 
steamer to another. In other cases, the down-stream steamer 
keeps on the chain, the up-stream steamer throwing off and 
anchoring till the former has cleared her. 

The towage system would be applicable to many English water- 
ways, but as the principal ones are more or less controlled by the 

ilway interest—the predominant power in England now-a-days— 
it would be time, labour, and money thrown away to work 
against it. 

France is foremost in improving her waterways. Germany and 
Belgium are following suit. Even Russia, in her bankrupt condi- 
tion, is trying to do something. Alone, England leaves all ques- 
tions of transport to the railways. A thorough system of water- 
— in England, besides assuring cheap freights, and relieving the 
railways of much traffic which, carried at fair charges, would not 
pay them, would do much to prevent the periodical floods which 
cost the country millions annually. 

I can give a good deal of information, although I feel that 
writing to the papers on these subjects is of little use. 
Unless it be a matter of immediate profit, such as gold 
mines, and similar undertakings, promising fortunes in a few 
weeks, it is awaken any intelligent interest or 
co-operation. L. 

Liverpool, March 2nd. 


DOUBLE-SLIDE VALVE FOR SLOW-SPEED ENGINES. 


Srr,—I beg to enclose sketch of a double-slide valve for slow- 
speed engines to be used with the ordinary link motion. It con- 
sists of two valves, the outer or admission, and the inner or exhaust. 
Supposing the valve travelling to the right, we will follow the valve 
during one revolution of the crank-shaft. Whenit has opened and 
shut the left steam port the outer is in the same position as before, 
but the inner one is at the other end of the outer valve, the right 
port still full open to the exhaust, which is just shut at the com- 
pletion of the stroke. There is, therefore, no compression as with 
the ordinary slide valve when used with the link motion, and there 


is also no early exhaust. However the engine be linked up, the 
exhaust will still be open for the whole of the back stroke. The 
arrangement shown at A enables this valve to be fitted to engines 
running at various speeds. The small bearing B is fastened on the 
valve spindle, and holds a spindle C screwed with right and left- 
hand = s9e=34 the prongs D D slide freely on the valve spindle, and 
at the top are tapped one with a right and one with a left-hand 
thread to fit the ends of the spindle C. When running at high 
speeds the milled head E should be turned so as to separate the 
prongs D D, when, as will be seen in sketch, early exhaust and com- 
pression will be obtained ; of course the arrangement at A would be 
outside the valve case. The gland of the exhaust spindle should 
be packed somewhat tightly to keep the valve from slipping when 
the cylinder is vertical. A. Munyarp. 
Weardale-road, Lee, S.E., March 8th. 


LIGHTHOUSE SIGNALS. 

Srr,—Some objections have been raised, and perhaps not alto- 
gether without reason, to Sir William Thomson’s proposed method 
of using the Morse alphabet for making distinctive signals at light- 
houses, by means of a revolving diaphragm. The difference in the 
length of the flashes of light by which the letters of this alphabet 
are to be telegraphed to the mariner across the sea, is to be 
produced by the length of the openings in the diaphragm, and the 
time the openings take to pass before the light. e character of 
the signal, therefore, depends on the duration of time—twice the 
length of time transpiring during the passage of a long flash of 
that which would transpire during the passage of a short one. It 
follows, therefore, that the reading of the signal implies something 
of calculation, as well as observation, and seems to partake of the 
minuteness of the clicking telegraph-office more than of the bold- 
ness of the star-lighted ocean. The signals of a lighthouse should 
be so made as not to be subject either to calculation or miscalcula- 
tion. They should act in the most direct and conspicuous method 
which can be attained on their behalf. A multiplication of lights 
themsélves would, to my thinking, be a more palpable way of 
varying signals than a multiplication of chinks and peepholes 
through which a single light was to shine at successive periods of 
time. Nothing can be simpler or better than just where you want 
a light there to place a lamp. The heavens are mapped out by 
the position of the stars in it, and not by the screens of clouds that 
come and go between the mariner and these stars; and we might 
do worse than follow this great example in putting up light signals 
to guide seamen on their course. 

Some lighthouses are so well as they stand that it is quite 
unnecessary to make any alteration upon their lights. Where it is 
thought that the present method of signalling could be improved, 
there are two points which, I think, might possibly be worthy of 
consideration. The first is, the propriety of all lighthouses having 
one stationary, steadfast light, that they may never be altogether 
obscure; and the other, that they should also have at least one 
revolving light, to distinguish them from all land lights. 

With two tiers of lamps, one placed above the other, and at 
such a distance apart that they would never, at any distance of 
observation, melt into one, we might have the following variety of 
signals :—(1) A stationary light above; a light revolving from left 
to right below. (2) A stationary light above; a light revolving 
from right to left below. (3) A light revolving from left to right 
above ; a stationary light below. (4) A light revolving from right 
to left above ; a stationary light below. 

With three tiers of lamps we might have the following variety 
of signals :—(1) A stationary light above; a light revolving from 
left to right in the centre; a light revolving from right to left 
below. (2) A stationary light above; a stationary light in the 
centre ; a light revolving from left to right below. (3) A light 
revolving from left to right above; a stationary light in the centre; 
a light revolving from right to left below. (4) A light revolving 
from left to right above; a stationary light in the centre; a 
stationary light below. (5) A stationary light above; a light 
revolving from right to left in the centre; a fight revolving from 
left to right below. (6) A stationary light above ; a stationary 

ight in the centre; a light revolving from right to left below. 

(7) A light revolving from right to left above ; a stationary light in 
the centre ; a light revolving from left to right relow. (8) A light 
revolving from right to left above ; a stationary light in the centre; 
a stationary light below. (9) A light revolving from left to right 
above : a light revolving from right to left at centre; a station- 
light below. (10) A light revolving from right to left above ; 

* _ revolving from left to right in the centre ; a stationary light 

ow. 

A multiplication of lights should be more clear and conspicuous 
than one light alternately obscured and revealed for longer and 
shorter periods. WILL. Youne 

March 23rd. 


TELEMETERS. 


S1rz,—From the many articles I have seen in your valuable 
on the subject of ‘* Telemeters” and other instruments, iavented 


fitted with this propeller on the 
and other ports, 


for the purpose of increasing the effi of artillery, I feel sure 
that your readers will be interested in coh what has been done 
here in this line, as it is conceded by most military men of all 
countries that the artillery officers here—many of whom have been 
educated in France, and, unlike other countries, in Roumania the 
artillery forms the first corps—are not second to any in point of 
technical knowledge. 

Soon after the last war they set to work to find some practical 
method for increasing the effective firing, both of infantry and 
artillery. With the best model of Krupp cannon, Martini-Henry 
rifles with metallic cartridges and English powder, there was 
nothing left but to find some means for determining the distance 
to be fired at with sufficient accuracy and rapidity, and also to find 
a fuse for bursting shrapnel invariably at the distance to which it 
was set. A great variety of telemeters and fuses were obtained 
from all countries, and were most thoroughly tested. The reports 
of the different commissions have been printed for the information 
of the officers of all branches of the Roumanian army, and I have 
been enabled with great interest to follow the results of these 
trials, which, I trust, will be equally interesting to your readers. 

The trials of telemeters lasted two years, in order to give time 
to test their durability, as well as their practical use, in the hands 
of the troops. The improved Berdan telemeter was the only one 
which gave the required uniform accuracy in the short space of 
time which can be allowed for taking the distance, which ought at 
no time to exceed that required for placing a battery or a battalion 
in position, or even that required in changing the direction of their 
fire. The report states that the firing trials proved that a battalion 
with this instrument was equal to two and a-half batallions with- 
out it; and, therefore, the cost of the ammunition saved by a 
batallion in ten minutes’ firing was equal to the cost of the instru- 
ment, and its weight equal to that of eighty-one instruments. 
This result entirely does away with the objections heretofore raised 
against this system, as there is no other system lighter and cheaper 
that fills the all-important conditions of accuracy and rapidity. 

The improved instrument—which has only been tested here— 
weighs, for infantry, 37 kilogrammes, and for field artillery 55 kilo- 
grammes, and in both cases is transported on a packsaddle. The 
infantry instrument is carried on the battle-field in the form of a 
stretcher by two men, during which time their knapsacks are left 
on the packsaddle, which leaves them less to carry with the instru- 
ment than when on the march, and even less than the other soldiers 
during an engagement. There is also another size for ship-board, 
and one of sea coast batteries, which are specially adapted for 
measuring the distance to objects in motion. One of the instru- 
ments for field artillery will be delivered in a few days to the mili- 
tary school here for the purpose of instructing the cadets in its 
practical use and manipulation. 

The trials with the time fuses were so unsatisfactory that the 
commission decided to test a ‘‘mechanical distance fuse,” also 
invented by General Berdan. I saw some of these fuses fired, and 
they gave uniform results. One of them after being fired was 
placed in a new shell and fired again with exactly the same result, 
and was found to be still in a perfect state. Some shrapnel on 
this system are now being made at the arsenal here, and firing 
trials for graduating the fuse will take place in a few days. The 
principle of this fuse, as your readers doubtless know from the 
patents taken out, is the employment of the rotary motion 
imparted to the projectile by the rifling of the cannon. Since 
taking out the patents the ingenious inventor has made great 
improvements which both simplify the fuse and reduce the space 
required to contain it in the forward part of the shell. I have 
been confidentially shown the drawing of the fuse, but as the 
inventor has up to the present shown it only to officials after 
preliminary arrangements have been made, I regret that I am not 
at liberty to send you a sketch of it. is, however, I will not 
fail to do as soon as the inventor has made arrangements with the 
principal Governments. As the accuracy of this shrapnel depends 
entirely upon the number of revolutions which it makes, it is clear 
that the result obtained will always be the same, whether the 
shell goes fast or slow through the air, just in the same way that a 
corkscrew whether turned fast or slow must always make the same 
number of turns to pierce a cork of a certain length. 

The causes of irregularity in the ordinary time fuses—which 
are the different velocities of the projectile at different distances ; 
the different velocity of the shell at the same distance, arising 
from shooting with or against the wind with a larger or smaller 
charge of powder, or with the same measured charge of different 
qualities of powder ; from the imperfect mixing of the fuse powder; 
the difference of pressure of the fuse powder, and its deteri- 
oration from galvanic action which is inevitable with the course of 
time or from dampness—being so many and so variable it is not 
surprising that shrapnel, which when burst just in front of a com- 
mand is so terribly effective, should in practice have been found of 
little or no use, particularly at long ranges. 

The objections to the percussion shell are also too well known to 
require much notice, for as these shells must strike the ground 
oder exploding, if the ground be very soft they enter and do not 
even explode; if hard enough to cause the shock necessary to 
oe ae them, the propelling force of the firing charge is lost, and 
only the simple force of the bursting charge remains, and as they 
are generally embedded in the ground when they explode, all the 
parts forced into the ground or straight up into the air by the 
explosion are absolutely of no effect, and unless men are within 
es A few feet of the shell when exploded they are rarely injured 

ry it. 

I think, therefore, it will be clearly seen that when with the 
present accurately shooting cannon, the distance being accurate] 
given by a telemeter, and with shrapnel which can be depende 
upon to explode exactly at the distance to which they are set, such 
a revolution will be made in artillery firing that commanders will 
be very cautious as to how they expose their men to the fire even 
of a single battery. BRITISHER, Civil Engineer. 

Bucharest, March 11th. 


MELBOURNE EXHIBITION.—Messrs. Merryweather and Sons, 
of Greenwich and Long-acre, inform us that they have received a 
cablegram from Messrs. James McEwan and Co., their repre- 
sentatives at Melbourne, announcing that the Jury have conferred 
on them a first-class award for steam and manual fire engines. 


CooKE AND MYLCHREEST’s SPLIT Boss PROPELLER.—Messrs. T. 
Boyden and Sons, who have at present a large number of steamers 
oY sailing vessels building, on the 31st. ult. launched from their 
yard a fine steamer built of steel. Her carrying capacity will be 
2300 tons, which is very great for a vessel of her size. The launch 
was most successful, and as the vessel left the ways she was 
christened ‘‘The Aristides,” by Miss Johnson. The steamer was 
built to the order of Messrs. Layborn and Legge, steamship owners, 
of this port, and will be fitted with engines on the compound 
surface-condensing F gy ms of 700 indicated horse-power, by 
Messrs. J. Jack and Co., and other approved modern appliances 
for economy and despatch—Harfield’s windlass. Harrison’s steam 
steering gear, and Messrs, Cooke and Mylchreest’s patent split boss 

ropeller—have also been supplied. e vessel will receive the 

highest class at Lloyd’s; she will be commanded by a 
De Silva. The steel for the vessel was supplied by Messrs. W. 8. 
and N. Caine, from the Landore Works, made by the Siemens- 
Martin process. The split boss propeller is also being adopted by 
a number of the leading steamship owners. Amongst others, 
Messrs. John Holman and Sons, of St. Mary Axe, E.C., are 
having it fitted to new steamers. Up to the present time, 
although the invention has only recently been brought out, over 
12,000 tons capacity of steam shipping are we understand, being 
e, the Clyde, the Mersey, 
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‘ utilised without slip or waste of any kind, and the boat is thus able 
to tow at a small outlay a large number of barges, at a speed 
varying with the requirements of the case. 
The utility of the towage system increases with the speed of 
the current to be worked against. The Elbe is a moderately wide, 
rapid-flowing river. Four different chain companies are working 
sections of it. The average speed up stream with a train of from 
twelve to twenty barges is from two to three milesan hour. There 
are other ordinary tug companies running also. __ 
Last year dividends were as follows on the principal continental 
chain or cable towage and tug companies, all inland navigation :— : 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


ANTICIPATING the quarterly meetings next week, the landing 
finished iron firms have reduced their prices 10s. per ton. Ear 
Dudley’s Round Oak bars now stand at £7 12s, 6d., and the bars 
of Messrs. Barrows and Sons, of Messrs. Phillip Williams and Sons, 
and the rest at £7, The earliest action followed close upon the 
receipt of a circular from the colliery offices of Lord Dudley, which 
made known that his lordship had dropped coal 1s, and slack 6d. 
per ton. 

Atabout the same time the accountants to the South Staffordshire 
Mill and Forge Wages Board reported to the joint secretaries of that 
board that the result of their examination of the books of the twelve 
selected bar firms was that they found that the average net price of 
bars in three months ending with the close of Feb: had been 
£6 12s. 114d. This was a drop on the quarter of 2s. 7d. per ton; 
but it was a less drop than that of the quarter before, which was 
4s, 2d. The larger drop reduced the wages of the ironworkers in the 

roportion of 3d. per ton for puddling, which was brought down to 
Ts. Ba; but this—the smaller—drop does not carry a reduction in 
wages. Mill and forge proprietors will, therefore, obtain no relief 
in wages. What may be the extent of the relief which, supple- 
menting that in coal, they will get in pigs, remains to be seen. 

At present the pig-makers have not followed suit with the 
makers of finished iron. To-day in Birmingham, £2 2s, 6d. to £3 5s. 
were still the quoted figures for all-mine forge pigs; £2 5s. to 
£2 7s. 6d. for half-mine qualities; and £1 17s. 6d. for cinder pigs. 
The last-named, however, might have been bought at from 1s. Pa 
to 2s, 6d. less than the figure quoted ; and all-mine and part-mine 
at from 2s, 6d. to 5s, under the prices asked. But consumers were 
indisposed to buy even at those rates. As much as £3 17s. 6d. to 
£4 was quoted for Blaenavon hematites, and nothing under 
£3 7s. 6d. would be taken for Tredegar forge qualities. Makers 
of these and other high-class sorts made out of this district were 
not anxious to book at the figures cited ; and yesterday the Wigan 
Company telegraphed to their representative upon ne Bin 
*Change that current market figures were not acceptable. Never- 
theless, consumers of pigs for use both in the forge and the 
foundry cmeeel~Setk yesterday and to-day—their firm convic- 
tion that there must be a specific weakening of the pig market at 
the quarterly meeting. 

Alike in Birmingham and Wolverhampton orders for finished 
iron were difficult to secure. Galvanised corrugated roofing sheets 
of a good quality were—24 w.g., delivered unpacked in London, 
£15; and 26 w.g., £17. Sheets required by the galvanisers were 
yesterday quoted by makers at 7 10s. for singles, £8 5s, for 
doubles, and £9 10s. for latens. 

At the engineering works of the famous Lilleshall Iron Com- 
pany, Limited, Oaken Gates, Shropshire, there are just now being 
ee i two fine horizontal condensing engines for the driving of a 
couple of new sheet mills which are being laid down at the Swan 
Garden Ironworks, Wolverhampton, of Mr. Lysaght. The engines 
are intended to drive the machinery without the intervention of 
spur gearing. The cylinders are 36in. diameter, 5ft. stroke, and 
are fitted with equilibrium valves; the condensers and air pumps 
are fixed on a prolongation of the engine beds, and are arranged 
to be worked from the back end of the piston rods; the shafts 
are of hammered iron, 18in. square for the wheel seat, and the 
cranks are also of hammered iron; the fly-wheels, which are very 
heavy—55 tons each—are being cast at Mr. Lysaght’s own foundry 
at Swan Garden. A horizontal forge engine, with a cylinder of 
25in. diameter and 4ft. stroke, together with a 50 cwt. steam 
hammer, are also in course of construction for the same works by 
the Lilleshall Company. 

Metallic slates or ‘shingles ” for roofing purposes have just begun 
to be manufactured on an American principle in Wolverhampton 
by a United States concern under the title of the Anglo-American 
Roofing Company. 

The Worasley Iron Foundry, near Stourbridge, which has been 
closed for some time, has now been restarted by Mr. B. Wood, and 
the new proprietor has n work under very favourable circum- 
stances. He has large orders for axle-boxes on hand for the East 
Indian Railway Company, the India State Railway, and the New 
South Wales Railway. He has also within the last few days 
received an order from one of the Australian Governments for 
=. tons of railway castings per week, extending over thirteen 
weeks, * 

An adjourned conference of miners’ delegates representing North 
and South Staffordshire, East Worcestershire, and Cannock Chase, 
was held in Wolverhampton on Tuesday to further consider the 
proposed federation scheme for the districts named. It was 
reported that there was every prospect of the new union being a 
success. The contribution of the members was fixed at the exces- 
sively low figure of one-halfpenny a month. 

The cont act for the new bronze coinage for Bulgaria having 
been secured, after a somewhat keen international competition, by 
Messrs. R. Heaton, of the Mint, Birmingham, that firm began a 
few days ago to strike the new coins in the presence of the dele- 
gate appointed by the Bulgarian Government to supervise the 
operation. The particular coin now receiving attention is a piece 
of ten stolinki—equivalent to French centimes—and is of nearly 
the size and value of the English penny. Both the designs and 
engravings of the original dies are the work of a Birmingham 
artist, who has reason to be proud of his success in carrying off 
the palm against such men as Scharff, of Vienna. 


The South Staffordshire and East Worcestershire Institute of 
Mining Engineers discussed on Monday the question of mutual 
insurance between coalmasters and colliers. A paper was read on 
the matter by Mr. W. G. Davies, and at the close of the discus- 
sion, the institute determined to invite Mr. Campbell, the author 
of a well-known pamphlet dealing with the subject, to lecture 
before the institute. Gulownen’ and colliers’ delegates are to be 
invited to attend. 


On Wednesday the Mines Drainage Commissioners met in 
Wolverhampton. The chairman reported that, owing to the illness 
of one of the law clerks, some complicated accounts between the 
commissioners and the Earl of Dudley had not been completed, 
and that until that was done, the business relating to the loan of 
£100,000 could not be finally settled. In reply to one of the com- 
missioners, the chairman declined, for the present, to make any 
statement as to the policy which the commissioners intended to 
pursue regarding the acquiring of existing pumping engines or the 
purchase of new ones in the new extended Tipton district. 

The net profits of the Walsall Corporation Gas Works for the 
last financial year have amounted to £7068. The total sales have 
valued £23,400. 


NOTES FROM LANCASHIRE. 
“ (From our own Correspondent.) 


Manchester.—I cannot add much to what I have already written 
in previous reports with regard to the position of the iron trade in 
this district. Business in Lancashire would seem to be in a more 
depressed condition than in any other part of the kingdom, and 
unquestionably there is at present quite as little buying going on 
on Sadie the very dullest period of last year. © s, as I 


There was again an extremely dull market at Manchester on 

Tuesday. Here and there it was reported that buying had been 

oing on during the result of the recent spurt in prices at Glasgow, 
but this has been only temporary, and has not affected the 
market to any appreciable extent. Prices, indeed, on Tuesday 
were lower than last week, both in pis and manufactured 
iron, There was a marked absence of inquiry, except here 
and there for shipment, and transactions for the most part were 
limited to very small parcels required for pressing necessities on 
the part of consumers, Lancashire makers of pig who are accumu- 
lating heavy stocks are displaying more anxiety to secure orders. 
Nominally their quotations for delivery into the Manchester 
district remain at 45s. for forge, and 46s. for foundry qualities, but 
these are quotations open to offers where buyers have orders to 
ive out. 
* outside brands Lincolnshire and Derbyshire irons are being 
pushed in this market at low figures. A few of the makers who 
are still fairly supplied with orders are holding for 45s. to 46s., 
less 24 delivered equal to Manchester ; but there are sellers at 
fully 1s. per ton under these figures. For Middlesbrough iron 
delivered equal to Manchester 46s, 10d. to 47s. 4d. per ton net cash 
is quoted, but I have not heard of any actual business at these 
rices, 
“ Finished ironmakers are reported to be getting worse off for 
orders, and prices influenced by the downward tendency of pig iron 
are weaker. The reduction in Staffordshire announced this week 
had already been fully discounted here, but it will still have some 
effect upon the market. Bars delivered into the Manchester 
district are quoted at £5 15s. to £5 17s. 6d.; common hoops, 
£6 5s. to £6 10s.; common plates, £7 ; and common sheets, £7 10s. 
ver ton, 
' During the week Ihave visited some of the principal engineerin; 
works in the district, and the reports I have received are not at al 
encouraging. The principal locomotive builders are not busy, and 
there are but few new orders coming in. General engineers, who 
were busy a month back, are now working off their orders, and 
these are not being replaced. Some of the large machinists are 
busy, but the work in hand is for the most part for abroad, the 
orders on home account being very few. 

The coal trade continues dull. The aye Manchester firms 
are maintaining their prices, but in all the principal Lancashire 
colliery districts there is a downward tendency in the price of round 
coal ; and in most cases reductions of about 6d. per ton have been 
made this month. 

Engine fuel, although just at present tolerably plentiful, is held 
for late rates as there is every probability that during the summer 
months slack will be scarce. The average prices at the pit mouth 
are as under: Best coal, 9s. to 9s. 6d.; seconds, 7s. 6d. to 8s.; 
common coal, 5s. 6d. to 6s.; burgy, 5s.; and slack, 3s. 6d. to 4s. 6d. 
per ton. Shipping is very quiet and common has been sold for 
delivery at the high level, Liverpool, at as low as 6s. 6d. per ton. 
Coke is in fair demand with prices rather stiffer, local makers in 
some cases now quoting 12s, to 13s, for common and 15s. to 16s. 
for large cokes at the ovens, 

Messrs. Mather and Platt, of the Salford Ironworks, Manchester, 
have in hand a quantity of machinery for the South Australian 
Government for the purposes of mineral exploration, and artesian 
well boring and pumping appliances in connection therewith. This 
may be taken as an evidence of the enterprising spirit of our 
colonists, who seem determined to develope their resources as 
rapidly as possible. The same firm are also actively engaged in 
artesian webbed by their special machinery in various parts of 
this country for water supply and mineral exploration. 

Messrs. Barningham and Co., of Pendleton, near Manchester, 
are at present executing an order for street tram rails for Italy, 
together with all the requisite points, crosses, and curves. They 
have also in hand an order from the Crown Agents for points and 
crossings which are to be sent to the Mauritius. 

The other week I referred to a double-cutting horizontal planing 
machine which had just been completed by Messrs. J. and J. 
Kershaw, of Manchester, and which has been illustrated in THE 
ENGINEER. The firm are now engaged in the construction of 
machines in which their double-cutting principle is applied to 
vertical planing. In this machine a carriage works up and down 
the vertical slide carrying the tool box, and to the vertical slide is 
fixed an upright rod upon which are adjustable stops for the feed 
and reversing motion of the tool box. The machine can also be 
applied to angle or down-cutting, as well as to flat surfaces. 

The Inman Steam Company, I understand, is introducing the 
electric light into its passenger ships, and as an experiment, 
electric lighting apparatus is being fitted up in the City of Paris 
steamship. The work, I believe, is being carried out under the 
superintendence of Mr. Killingworth Hedges, C.E., of London. 

Acting under the suggestions of Mr. Joseph Dickinson, H.M. 
chief Inspector of Mines, Mr. W. H. Bailey of the Albion Works, 
Salford, has just completed a clock recording apparatus which 
records automatically over a given period the fiuctuations of the 
ventilation in a coal mine. ‘The clock records on a drum the vary- 
ing pressure of the air as well as the revolutions of the engine 
during the week, so that an exact record, beyond the possibility of 
dispute, is thus kept of the performance of the engine and the 
actual state of the ventilation. The first of these clocks is being 
fixed up at Messrs. Brooks and Pickup’s Townley Collieries, 
Burnley. 

The principal colliery proprietors in the Manchester district have 
this week given an advance of wages to their miners equal to about 
7 per cent., and to their underground daymen of about 5 per 
cent. This has been done in accordance with an intimation given 
to the men during the recent strike that if the advanced prices 
were maintained wages would also be advanced. In other dis- 
tricts, however, where colliery proprietors have been unable to 
maintain pen aa advances in wages which were put on at the 
time of the strike are now being taken off, and this anomalous con- 
dition of things is sure to create a very unsettled feeling amongst 
the men. 

Two of the most prominent men, who of late years nave occu- 
pied the position of miners’ agents in Lancashire, have relinquished 
their connection with the miners’ unions. Mr. Thomas Halliday, 
who for a considerable period was president of the Amalgamated 
Society of Miners, and who has taken an active part in several of 
the most protracted and serious strikes, has for some time past 
devoted himself to business pursuits. Now Mr. William Pickard, 
of Wigan, has followed a similar course. Mr. Pickard, it will be 
remembered, by his advocacy of the Miners’ Permanent Relief 
Fund as the medium for obtaining r tion for injury or 
death, in place of the remedies provided by the Employers’ 
Liability Act, incurred very considerable odium amongst the men 
during the recent strike, and he has now so completely severed his 
connection with the miners, that he has accepted an appointment 
4 commercial agent for one of the colliery firms in West Lanca- 
shire. 

Barrow.—The inquiries all round in the hematite pig iron trade, 
are fully bearing out the predictions I made of better trade in my latest 
reports. I am assured, on good authority, that the pig iron trade, 
as the season gets advanced, will give abundant signs of activity. 
Inquiries are coming to hand in much greater number than was 
the case a month ago. This is owing to the greater demand from 
America, and it is evident that large deliveries will be required for 
that quarter. Continental and home consumers are using much 
more liberally. From reliable information I know some very fair 
contracts have been booked, still makers are backward in doing 


have many times pointed out, are in large numbers of cases over- 
stocked with iron, and many of them have deliveries yet to come 
in which they are unable to take. Then in the face of this there is 
comparatively so little new work in prospect that iron users, who 
are rapidly getting through the orders they have on hand, are not— 
although iron is now being offered at prices which cannot leave any 
profit to makers—at all disposed to purchase on speculation. 


to any great extent, on account of lowress in prices. 
Should the present demand be maintained for any length of time, 
and there is no reason to doubt otherwise, an advance of quota- 
tions will come. In fact, I know of one or two cases where 
higher prices are al ly being demanded. Producers being well 
sold forward are in a position to ask higher values, and higher 
values must come very soon. Present quotations are 60s. to 65s. 
per ton, The furnaces are keeping up their heavy output. Second- 


hand parcels are being gradually wiped out, latterly pretty quickly. 
of any moment place in the steel depart- 
ment; they are busily employed on fair orders, and some good 
contracts are on the books. Iron shipbuilders still —— actively 
engaged, and hold plenty of work to keep them active for a con- 
siderable time. Other industries fairlyemployed. Iron ore in good 
request, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Dr. WesstTER, the United States Consul at Sheffield, has again 
kindly placed at my service the principal figures of his official 
returns of Sheffield exports to America. The first quarter of the 
new year closed on March 31st, and the returns were made up last 
Tuesday. The result came out thus :— 


Steel. Cutlery. Total. 


January .. 18,781 410 .. 21,252 1 2 51,733 2 8 
February 25,418 14 4 .. 23,740 4 0 .. 92,681 7 1 
March 33,459 17 2 .. 18,465 1 3h .. 13691115 7% 
77,659 16 4 63,457 7 5h 281,326 5 44 


These figures show an increase of nearly £50,000 over the corre- 
sponding quarter of 1880, and of £40,000 over the previous quarter 
ending December last. During the last three months, however, 
cutlery has advanced by £7000, while steel has fallen by £12,000. 
During March the trading with the States was exceptionally brisk, 
the exports, it will be seen, being nearly £137,000, or about as 
much as January and February combined. In the totals given 
above ‘‘ rails ” are included in the articles which swell the values 
in the third column. 

Sheffield trade with America touched its highest ag in 1872, 
when the exports were £1,734,626, and its lowest in 1878, when the 
values dropped to £429,016. Last year the values again increased 
to over one million sterling—£1,075,242. If the rate of increase 
shown by the first quarter of 1880 is maintained, the total in 
December should not be less than £1,250,000. 

There is great activity in the armour-plate trade. Our own 
Goverpment continues to order very freely, and some orders are 
dropping in from France and Germany. 

Shipbuilding material is in good demand, and the engineeri 
houses, on the whole, are doing a satisfactory business, amen 
there has been a falling off of late in the call for engineers’ tools. 

Crucible steel continues in request, and Bessemer also maintains 
the improvement noted last month. Files, edge tools, saws, and 
similar goods continue very quiet. 

The coal trade continues very quiet. Prices are low, and the 
price-lists for April prove that the coalowners have to make con- 
siderable sacrifice to tempt back business which was driven else- 
where by the strike. Hard coal for locomotive a is pretty 
freely supplied as per contract, but other kinds of fuel are very 
languidly sought after. 

In the iron trade, the event of the week is the improvement in 
Bilbao iron ore shares. These have been very flat for a long time, 
but the issue of the last report, followed by the successful efforts 
of the directors to acquire the rights and royalties of the vendors, 
has inspired fresh confidence in the undertaking, the shares of 
which have risen from £27 to £32. They are £50, fully paid up. 
Sir John Brown, of Endcliffe Hall, Sheffield, and the executors of 
the late Mr. William Fowler, of Sheepbridge Coal and Iron Com- 
pany, are the vendors. They are to receive £67,000 for their rights. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has not been so active this week, the 
advantage gained last week in the prices of warrants not being 
sustained. No doubt the backward condition of the foreign 
inquiry is the principal cause of the relapse; but be that as it 
may, it is apparent that unless an improvement comes without 
much delay, the hopes that better weather would bring a large 
accession of orders will be proved to have been based on nothi 
better than surmise. The shipments in the course of the past wee 
amounted to 10,421 tons as compared with 12,262 in the preceding 
week, and 15,822 in the corresponding week of last year. As yet 
the inquiries from the Continent have been few and unimportant, 
but it is confidently expected that these will become larger during 
the present month. Iron is being sent into store at the rate of from 
3000 to 4000 tons per week. This week’s addition to the stock in 
Messrs. Connal and Co.’s stores, has been 3824 tons, bringing up the 
aggregate to 541,045 tons. Of course, no account is taken in these 
figures of the quantities of iron placed in stock at makers’ works. 
er are 121 iomesie in blast, as against 114 at the same date 

it year. 

awl was done in the warrant market on Friday forenoon at 
from 49s. 104d. to 49s. 24d. cash, and 50s. to 49s. 4d. one month, 
the afternoon quotations being 49s. 3d. to 48s. 104d. and back to 
49s. 24d. cash, and 49s. 4d. one month. The market was dull on 
Monday, when a further reduction of prices took place. In the 
morning business was done at from 49s. 14d. to 48s. 74d. cach, and 
49s. 2d. to 48s. 9d. one month, the quotations in the afternoon 
being 48s. 7d. to 48s. 3d. cash, and 48s, $a. one month. On Tuesday 
the market was steady, with business at 48s. 3d. to 48s. 74d. cash, 
and 48s. 6d. to 48s. 8d. one month. On Wednesday transactions 
were effected in the forenoon at 48s. 104d. one month, to 48s. 64d. 
— To-day—Thursday-—being a general holiday, there was no 
market. 

Makers’ iron does not show much change in prices this week. 
G.m.b., f.o.b. at Glasgow, No. 1, is quoted at 49s. 6d., No. 3 
47s.; Gartsherrie, 58s, and 50s. 6d.; Coltness, 58s. 6d. and 
50s. 6d.; Summerlee, 57s. 6d. and 49s. 6d.; Langloan, 58s. 9d. and 
50s.; Carnbroe, 55s. and 49s. 9d.; Clyde, 49s. 6d. and 47s.; Govan, 
ditto, ditto; Calder, at Port Dundas, 58s. and 50s.; Glengarnock, at 
Ardrossan, 55s. and 50s.; Eglinton, 49s. and 47s.; Dalmellington, 
ditto, ditto; Shotts, at Leith, 59s. and 51s.; Kinneil, at Bo’ness, 
50s. and 49s.; and Carron, at Grangemouth, 50s. and 49s. 

The marine engineering and ironfoundry trades are still very eo 
and have every prospect of good employment throughout the 
present. Some kinds of malleable iron, on the other hand, are not 
quite so brisk, and in one or two cases a slight reduction has been 
made in quotations, notably in bars, which are about 5s. per ton 
less. Pipe founders have not been doing quite so well of late, and 
new work is occasionally looked for. 

Last week’s shipment of iron manufactures from the Clyde 
embraced £11,282 worth of machinery, of which £9700 went to 
Manilla and £860 to the Mediterranean ; £2588 sewing machines, 
of which nearly the whole went to Mediterranean ports ; £26,000 
miscellaneous goods, of which £5900 were dispatched to Rangoon, 
£5830 to Bombay, £3080 to Singapore, £4500 to Manilla, £1900 to 
Java, £2200 to the Mediterranean, and £1350 to New York. 

The inland trade in coals is large, the continuance of 
cold weather brings in extra orders from the domestic consumer. 
Still the supply is now heavy, and prices have again 
been somewhat reduced. Main coal is put on board in the 
Clyde at 6s. to 6s. 6d. per ton, splint 7s. to 7s. 3d. Best 
qualities of household coals are being delivered at the 
consumers’ doors at lls. to 12s. 6d. per wagon of 24cwt. ‘The 
foreign inquiry for coals has not been quite up to expectations, but 
there is at the same time some little improvement. It was thought 
that, as the bad weather which prevailed during February and 
March had retarded shipments, there would be a considerable im- 
provement this month in the export trade. As far as G@ w is 
concerned, this has already to some extent been the case, although 
the great bulk of the trade consists of coasting traffic. The quan- 
tity exported last week was about 14,000 tons, 2000 more than in 
the preceding week, and 4500 more than in the corresponding week 
of last year. From Ayr 6963 tons were shipped, and 5131 from 
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om, the great proportion being carried coast- 

A fair inland trade continues to be done in 
the Eastern mining counties, and the inquiry at 
the ports is improving, though slowly. 

The shipbuilding trade of the Clyde continues 
very busy. During the three months now ended 
upwards of forty vessels have been launched, 
with an aggregate tonnage of about 61,000, and 
there remained 129 vessels on the stocks, a good 
proportion of which are almost ready for launch- 
ing. Some good additional orders have recently 
been placed, and the trade is sure to be active 
throughout the year. 

The shipping trade of the Clyde is likewise 
active, the inward tonnage for the past month 
showing an increase of 17,655, and the outward 
11,410 over those of March, 1880. During the 
quarter there is an increase of 46,888 tons in the 
arrivals, and of 40,661 in the departures. 

Messrs. John Elder and Co. have just launched 
the Elbe, an iron screw steamer of 4500 tons, for 
the North German Lloyd’s Company, of Bremen. 
She is 440ft. in length, and will accommodate 
120 first, 120 second, and 1000 steerage passengers, 
besides a crew of 170 men. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue Cleveland iron market has undergone some 
Vicissitudes during the week. On Thursday last 
the value of g.m.b. foundry pig iron rose from 
88s. 3d. to 39s. f.o.t. Middlesbrough. This was 
as usual in sympathy with a similar movement of 
the Glasgow market, and when the latter again 
fell away, the Cleveland market immediately 
followed suit. On Monday the ironmasters’ 
statistics for March were published. They show 
that the same number of blast furnaces are in 
operation as during the previous month, but that 
one of them has been taken off Cleveland and put 
on to hematite iron. Nevertheless the make of 
Cleveland iron averaged as much per day during 
March as it did during April, whilst the average 
production of hematite was somewhat increased. 
The rather favourable shipments of the month 
had told, as was anticipated, upon the stocks. 
The shipments nen to 81,000 tons, and the 
net increase of stock to 5039 tons. The announce- 
ment of those statistics seemed to have a favour- 
able effect upon the tone of the market held at 
Middlesbrough on Tuesday. It, was argued that 
the Baltic ports are still frozen up, and that 
therefore trade with them had in no wise assisted 
to make up the total of last month’s shipments. 
It was said that when they are again open, which, 
owing to the lateness of the season, will not be 
before the end of April or beginning of May, a 
brisk trade with them must ensue. Notwith- 
standing these hopeful anticipations the market 
value of pig iron could not be said to be more 
than 38s. a for prompt, and 39s. for postponed 
delivery. In manufactured iron prices are steady. 
Ship plates in large quantities, and favourable 
specifications command £6 f.o.t. Middlesbrough, 
cash less 24 per cent. Small lots are 5s. per ton 
more. Angles are at the moment relatively 
dearer than plates, £5 5s. f.o.t. Middles- 
brough being the price for favourable specifi- 
cations. Bars are about the same price. 
The Imperial Ironworks — late Jackson, Gill, 
and Co., Limited, in liquidation—were finally 
closed on Saturday last. When the company 
stopped payment nearly two years since, a 
liquidator was appointed, and it was decided that 
he, with certain assistance from a committee of 
creditors, should carry on the works for the 
present, or until they could be sold as a going 
concern. At that time the accounts showed, it is 
said, from 10s. to 20s. in the pound. 
the two years which have elapsed, it has been 
found quite impossible to sell the works at any 
reasonable price, and manufacturing operations 
have proved so unremunerative that the results, 
together with some loss by bad debts, will go far 
to absorb the value of the assets originally in the 
hands of the creditors. The stoppage will throw 
about 300 ironworkers out of employment, and 
these will not at the moment find it very easy to 
obtain employment. 

The North Eastern Railway Company are now 
pushing forward briskly the alterations and 
extensions decided on some time since for the 
Cleveland district. At South Stockton extensive 
operations are in ern in the way of demoli- 
tion of houses and clearing of wide areas in prepa- 
ration for new constructions. A commencement 
has been made with the railway bridge which is 
destined to cross the Tees just above the present 
one. Excavations are proceeding behind the 
existing station at South Stockton, preparatory 
to building the new one. Between Stockton and 
Middlesbrough the line is to be doubled, and 
cutting and embankment extension is already 
going on. At Newport the foundations of the 
new wagon building works, and the sidings in con- 
nection arenearly complete, and thesuperstructure 
may soon be expected to show itself. The new 
island station which is to take the place of those 
at —* in use at South Bank and Cargo Fleet, 
and which is located midway between, is now a 
scene of great activity. The diversion of 
the lines has been made, and the station, 
walls and platforms are beginning to be visible. 
As abolishing one of the stoppages made by the 
trains travelling eastward from Middlesbrough, 
this substitution will be very welcome to the 
many persons who, living at Redcar and Saltburn, 
have their offices in the iron metropolis. Alto- 
gether the railway company are spending a large 
amount of money, which will eventually affect 
favourably the interests of the whole district. 

The shipbuilding industry continues very active. 
The wages’ difficulties, which have been adversely 
affecting it for some time, have mostly been got 
over as regards the Tyne and the Hartlepools. At 
Sunderland itis feared there is yet trouble in store. 
The class of vessels now building are mainly large 
- ‘o ships, destined for the live cattle, dead meat 

general provision trades. It is becoming 
ee and more apparent that the dense popula- 
tion of our northern counties, with their laborious 
habits and high wages, form one of the markets 
for provisions most worth cultivating. It is 
further evident that this market must be supplied 
from across the seas ; and delivery must be made 
direct to the ports nearest to the principal centres 
of population. Already a direct line between 


New York and West Hartlepool is in successful 
operation, and another is being established 
between the former port and the Tyne. In course 
of time there is little doubt but that similar lines 
will terminate in all the other principal ports of the 
north-east coast. The more our northern mining 
and manufacturing populations learn to live upon 
foreign food, the quantity of which is practically 
unlimited, the more will the districts they 
inhabit be given up to mining and manufacturing 
operations, and the less will agriculture be con- 
sidered. Indeed, the more will speculation take 
place in the direction indicated by the natural 
qualifications of the people and country. If only 
the Americans would do the same, and adopt a 
free-trade policy—which may come some day— 
the result might be a measure of pyre to 
both populations, hitherto unenjoyed by either. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE signs abroad in the coal trade are not 
encouraging. There is still a flagging character 
in the market, and colliers, both in the house 
and steam branches, are exhibiting more restless- 
ness. I fear that if prices are not sustained so 
as to admit of an advance to the colliers at the 
next examination of books, we shall have some 
disquietude in the district. The Welsh colliers 
have exhibited of late all the primitive charac- 
teristics of impulsiveness and lack of judgment, 
conspicuously shown in refusal to join the 
Miners’ Permanent Fund. There is now also 
a quiet movement going on to dissever the house 
colliers and the steam men, and in addition to 
the Coedcae difficulty, there has been a ferment 
within the last few days at the Ocean collieries— 
five in number—respecting the price of dead 
work. A large meeting, attended by the colliers 
from the respective pits, has been held, and the 
resolutions formed there have been submitted to 
Mr. Jenkins, the manager, whose reply is daily 
expected. The men of these collieries are not 
connected with the sliding scale, but have sepa- 
rate arrangements with their employers, and it 
is these, allowing certain rates for heading, 
cogging, &c., which they allege have not been 
carried out. 

I see the London market has gone up 6d. 
per ton during the week, and this may lead 
to improvement of things in this direction, and 
help to maintain greater firmness in coal. The 
output of coal is large and steady. The total 
exports from all Wales last week were 142,000 tons, 
of which Cardiff sent 103,000; Newport, Mon., 
74,000 tons ; and Swansea, 15,000 tons. 

There has been an election of members in the 
working man’s section of the Sliding Scale Com- 
mittee at Mountain Ash, and at this a good deal 
of dissatisfaction was expressed with one member 
who had not only spoken strongly in favour of the 
Miners’ Permanent Fund, but had advocated its 
excellence in the Welsh and English papers. This 
proved to be fatal to the — claim for re- 
election, and he was passed ove 

It is currently reported that Mr. McKay 
has obtained the contract for the new line, the 
Newport, Pontypridd, and Caerphilly. 

I intimated some time ago that the colliery of 
Abercwmbog was to be abandoned. Notice has 
now been given to manager and men by present 
proprietor, but as the lower seams are still some- 
what intact, it is not thought likely that the 
place will be abandoned altogether, other capi- 
talists being prepared to take it. 

The east winds are telling seriously on the 
despatch of vessels from all the Welsh ports, and 
the same complaint exists at Lydney, where the 
coal trade is much depressed in consequence. 

The iron trade continues in a healthy state. 
Siemens steel, which holds a high, if not the 
highest, class, is in demand, and five more open 
hearths are in course of construction at Swansea. 
Most of the works are busy, and bar iron has a 
tendency to advance. This is more than ever 
discouraging to the tin trade, and it is the 
common subject of speculation in the district that 
unless an improvement sets in, as regards this 
branch, the men of lesser means must go to the 


wall. 

$:Fully 10,000 tons of iron and steel left the 
Welsh ports last week. From Newport one 
large cargo of 2405 tons went to Sydney, 
I hear that the Government of New South 
Wales are in the market for 20,000 tons of steel 
rails—flange—and there is a strong probability of 
a fair proportion being placed here. 

The Government of Victoria are also inviting 
tenders for rails, and altogether colonial business 
seems to be looking up. 

I have remarked previously on the rapid ex- 
haustion of the famous No. 3 Rhondda seam. 
The Mynyddyslwn, a fine seam of the bituminous, 
is going still more rapidly. 

Last week the rails were taken out of Powell’s 
Gellygaen pits, where this seam has been quite 
run out. 

The Penarth Harbour Dock and Railway Bill 
has passed. 

New coal workings by Mr. Crawshay are con- 
templated in the Clydach Valley. 

Mr. Clark is announced as on the eve of re- 
tiring from Dowlais Works. 


TELEPHONIC EXCHANGES.—We are asked to 
say that the difficulties which have hitherto pre- 
vented the United Telephone Company extend- 
ing their exchange system over the whole 
metropolis, owing to the Post-office monopoly, 
have now been removed, and the Post-office 
has granted | a licence to the company to erect 
they paying the Post- 
office an annual “royalty on the subscriptions 
received. 

THE BoarD OF TRADE AND STEEL.—In our 
impression for March 18th, page 205, in an 
article on ‘‘The Effects of Punching on Steel,” 
&c., it is stated that ‘it will be remembered 
that all the plates tested were pulled asunder 
by Mr. Kirkaldy.” We are requested to state 
that this is not quite correct. Mr. Kirkaldy’s 
name is attached to all the tables or tests 
which he made at the end of the memorandum. 
Those to which his name is not attached he had 
not anything to do with. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
‘atents, 

*.* It has come to our notice that some applicants of the 
Patent-opice Sales Department, for Patent Speciyications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Speciyication, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Speciyication, 


Applications for Letters Patent. 

*.* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

29th March, 1881. 

76. ComBinep Knives, W. Ritchie, Edinburgh. 

1377. Arrtne Gussets, &c., W. Sachs, Berlin. 

1378. Trunks, W. Jones, Wolverhampton. 

1379. Rotts, H. Haddan.—(7. S. Cook, Cleveland, U.S.) 

1380. Screens, W. E. Crowther, Manchester. 

1381. Boors, I. Kay, Sheffield. 

1382. Rotary Enoine, L. A. Groth.—(H. Schinfeldt and 
C. F. Hihne, Berlin.) 

1383. THERMOMETERs, W. B. Fowle, London. 

1384. Lieutina, &c., W. Lake.—(A. Holcombe, U.S.) 

1385. Bopprys, &c., J. Clayton, Bradford. 

1386. Fue cs, H. Crellin, Richmond, & C. Rolfe, London. 

1387. Srrtinc CrnpeErs, T. Bradford, London. 

1388. Encines, J. Ewins & H. Newman, Birmingham. 

1889. CaLoric Enoryes, M. P. W. Boulton, Oxford. 

1390. TrRavVELLER Rives, C. A. Snow.—(/J. Y. Anthony 
and W. K. Evans, U.S.) 

1391. Lycusators, R. J. Ruymp, jun., Norwich. 

1392. ARITHMOMETERS, 8. Tate, London. 

1393, Ececrric J. H. Thomson, Shoeburyness. 

1394. SigNaLiina, J. Park and H. Pryce, London. 

1395. ELecrricaL Apparatus, W. Lake.—(A. E. 
Dolbear, Somerville, U.S.) 

1396. Tarasninc Macuiyes, J. Marshall, Gainsborough. 

30th March, 1881. 

1397. R. Maynard, jun., Whittlesford. 

. W. von Nawrocki.- Blasendorf, 

ercenr 

1399, CoaTine APpaRaTvs, I. Matthews, Abercarne. 

1400. Biscurts, F. Engel.—( IV. Gaedke, Hamburg.) 

1401. Pianos, H. J. Haddan.—{/. Bennert, Cologne.) 

1402. Sranps, &c., J. Kettle, London. 

1403. SusstiTuTe for CorFEE, J. Anderson, Glasgow. 

1404. Governors, W. H. and J. Sutcliffe, Todmorden, 

1405. Sprincs, D. Blackadder, Sheffield. 

1406. Coatine Meta, J. Lysaght, Bristol. 

1407. PERMANENT Way, C. Bergeron, London, 

1408. Fire-ars, J. J. Atkinson, London. 


3lst March, 1881. 

1409. Exaryes, J. E. A. Gwynne and W. Ellis, London. 

1410. Wasuina, G. Collier, Newcastle-on Tyne. 

1411. Hypravutic Apparatus, E. de Pass.(P. 0. 
Ocechelhduser, Berlin.) 

1412. Carsons, J. Scott and W. Akester, Newcastle- 
upon-Tyne. 

1413. Sewace Works, W. H. Denham, Southsea, 

1414. Pipes, J. 8. Rigby, Farnworth, and J. Mangnall, 
Manchester. 

1415. Hats, H. J. Haddan.—(Dr. Nietssche, Plauen.) 

1416, INDICATORS, A. Budenberg.—(C. F. Budenbery 
and B, A. Schacffer, Buckau-Magdeburg.) 

1417. Weicurne, M. D. Pass, East Greenwich. 

1418. Weavine, &c., W. Strang, Glasgow. 

1419. Pen-HoLpers, T. A. Hearson, Greenwich. 

1420. Grazina, &c., J. Russell, London. 

1421. Perroratine, C. G. Beddoe, Lambeth-road. 

Evectric Licut, W. Crookes, London. 

1423. Feepine Mitts, J. H. Carter, London. 

1424. Acetate of Sopa, W. G. Forster, London. 

1425. Screws, &c., J. Mackintire, London. 

1426. Harv ESTING Macuine, J. Hornsby, J. Innocent, 
and G, T. Rutter, Grantham. 

1427. MEASURING, Imray.—(J. Paris.) 

1428. CoLourine Marrers, C. D. Abel.—(H. Koechlin, 
Lerrach, and 0. Witt, Mulhouse.) 

1429. SANITARY Recertacces, J. Turnerand J. Robert- 
shaw, Manchester. 

lst April, 1881. 

1430. Rartway Brakes, E. W. Furrell, London. 

1431. Macuryery, W. Morgan-Brown.—(H. 
Schwerer, Werdora.) 

1432. Dgoporisinc Bep-pans, &c., W. Morgans, Bristol. 

1433. KEYLEss WaTcHEs, C. H. Errington, Coventry. 

1434. Disryrectant Apparatus, H. Barron, London. 

1435. ENcLostnc MATERIALS, W. Schinheyder, London. 

1436. PHotocrapry, L. W arnerke, Champion Hill. 

1437. Knives, &c., Ww. H. Stokes, Birmingham. 

1438. Locks, H. Lunt. —(L. Lunt, New York, U.S.) 

1439, VALVEs, W, Westwood and E, Wright, Dudley. 

1440. PREVENTING Exp.osions, B. Giles, Blackheath. 

1441. Furnaces, W. Dutton and M. Croft, Walsall. 

1442, ELecrric BATTERIES, F. R. de Wolski, Gosport. 

1443, CLeaninc Gratrn, L, Gathmann, Chicago, U.S. 

1444. MILLsToNEs, W. R. Lake. —(Z£. Streitz, Germany.) 

1445. Hair Fett, Erskine, Greenock. 

1446. VENETIAN Burnps, T. Kauffmann, Cologne. 

1447. DyNAMO-ELECTRIC MaACHINEs, C. W. -- 


Patents on which the Stamp Duty of 
£50 has been paid. 

1253. Meratiic Brusues, G., R., and E, Ashworth, 
Manchester.—30th March, 1878. 

1271. Compine Corton, G. Freemantle and J. Dugdill, 
Moston, Manchester,—30th March, 1878. 

1272. Revotvinc Fire-arms, A, M, Clark, Chancory- 
lane, London.—30th March, 1878 

1281. CaLcinina Iron, &e., C. Leech and T. Neal, 
Derby.—lst April, 1878. 

1305. Capstans, A, B. Brown, Rosebank 
Ironworks, Edinburgh.—srd Apri/, 1878, 

1715. Marrers, F, Wirth, Frankfort-on- 
the-Main,—20th April, 1878. 

1269. Looms for Weravine, Portway, Bradford.— 
30th March, 1878, 

1278. Sream Enaineé Inpicators, J. W. Kenyon, Man- 
chester.—Ist April, 1878. 

1318. IncusaTinc Apparatus, M. Arnold, Acton, Lon- 
don.—8rd April, 1878. 

1343, Carpine Ficcks, &c., 8, and C. Gauntlet, Trow- 
bridge.—4th April, 1878. 

1385. Covertnas, C, Toope, Chancery-lane, London.— 
—6th April, 1878. 

1440. MakinG Sanp Moutps, W. R. Lake, Southamp 
ton-buildings, London.—10th April, 1878. 

1441. OnpNANCcE, A. Longsdon, Queen Victoria-street, 
London.— 11th Apri/, 1878. 

1514. Workine Guns, &c., A. Longsdon, Queen 
Victoria-street, London.—16th April, 1878. 

1300, STEERING Sues, 8S. W. Snowden, Waverley- 
terrace, Kenilworth, Dublin.—2nd April, 1878, 

1304, Neck, &c., Cuains, J. E. Orry, Paris. — 2nd 
Apru, 1878. 

1448. PHOTOGRAPHIC CAMERA, 8. W. Rouch, Strand, 
Londor..—llth April, 1878 

1303. Torrepo Boats, &c., Ww. R. Lake, Southampton- 
buildings, London.—2ad April, 1878. 

1332. Botts, B. Ramsden, Leeds.—4th April, 1878. 

1346. Lawn Mowina MACHINES, W. R. Lake, South- 
ampton-buildings, London.—4th April, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 

1104. Peat, &c., J. Imray, Southampton-buildings, 
London,.—30th March, 1874. 

1085. KircHen Rances, &€., J. Wood, Bradford.—28th 
March, 1874. 

1119, Porrers’ CLay, W. Boulton, Providence Foundry, 
Burslem.—3lst March, 1874. 

1122. Furnace Bars, J. Dodge, Garden-row, and T. E, 
Coles, Earl-street, London.—31lst March, 1874. 

1100. Tawina, &c., Skins, W. E. Gedge, Wellington 
street, Strand, London.—4th April, 1574. 

1175. Warer-cLosets, &c., E. Pearson, Old Kent-road, 
London.—4th April, 1874. 


Notices of Intention to Proceed with 
Applications. 
Laat day for filing opposition, 22nd April, 1881. 

4861. Ficrertnc Water, C, G. Pfander, Queen Victoria- 
street, London.—23rd November, 1880, 

4921. Lupricatinc SHartine, T. Monk and J. Ander- 
ton, Blackburn.—26th November, 1880. 

4922, Cortes of Drawrnos, &c., E. Edwards, 
London,—Com, from M. Tilhet.— 26th November, 1880. 

4929. KNIFE-CLEANING Macutines, T. 8. Lyon, Percival- 
street, London.—26th November, 1880. 

4930. Piers, &c., W. M. Cranston, London,—A com. 
from J. F. Cranston,—26th November, 1880. 

4951. Music Seats, H. B. Fox, Oxton—27th November, 
1880. 

4953. Ratsep Lerrers, J. and A. Duckett, Burnley.— 
20th November, 1880. 

4954. Facina, &c., C. F. Hengst, 
Forest-gate, Essex.—29th November, 1880. 

4956, Spinnina, &c., Supstances, Brown, 
Bury.—29th November, 1880. 

4962, Cuests, W. T. Eades, Birmingham.—29th Novem- 
ber, 1880. 

4965. Counter-stays, &c., H. H. Lake, London.—A 
com. from 8. L. Bailey.—29th Novener, 1880. 

4966. CoLoURING MatTeER, F. Wirth, Germany. —Acom. 
from Oehler,—20th November, 1880. 

4971. Pirers, J. T. Neighbour, Lismore-road, London, 
—29th November, 1880. 

4974. Pumpina, &c., Excines, T. and G. Wilson, Glas- 
gow.—30th November, 1880, 

4983.yLamps,, G. Day, Birmingham.—30th November, 


880. 

4996. Cocks and Taps, J. Walker, London. —lst Decem- 
ber, 1880. 

5021. ActuaTING MecuanisM of T. Bradford, 
London.—2nd December, 1880. 

5051. Time-preces, W. P. Thompson, London.—A com. 
from M. A. Lemoine.—4th December, 1880. 

5094. PREPARING VEGETABLE Fibres, P. Justice, Lon- 
don.—A com. from J. Stephens.—7th December, 1880. 

5146. Propvucts from Acrp, W. 
Weldon, Rede-hill, Burstow.—29th December, 1880. 

5147. Lamps, T. Rolfe, Birmingham.—9th December, 1880. 

5155. Merers, 8. Toy, Birmingham.—10th December,1880. 

5179. Spinnino, T. Coulthard, Preston, and J. M. 
Hetherington, Manchester.—10tk December, 1880. 

5268. TRANSMITTING Drawinos, &c., A. Reddie, Lon- 
don.—A com. from J. André.—16th December, 1880. 

5276. Winptasses, G. D. Davis, Commercial-road, 
Stepney.—16th December, 1880. 

5347. Enoines, 8. Robinson, Westbromwich.—2lst 
December, 1880. 

sees. Reeutatine the Suppiy of Stream, J. Churchill, 


(Messrs. and Halske, — ) 

1448. REGENERATING, W. R. ke.—{Société Coignet, 
pere et sils, et Compagnie, Paris, 7%) 

2nd April, 1881. 

Frre-Grates, &c., A. MacPhail, London, 

50, ALARM Apparatus, R. McDonald, Wishaw. 

. LiQuEFIABLE Gas, J. Mewburn, G famgee, U.S.) 

52. Titis, &c., T. E. Boyce, London. 

53. INTERLOCKING Apparatus, C. Hodgson, London. 

54. Dveine, &c., W. and H. W. Brown, Selkirk. 

55. Looms, &c., J. Wood, Bingley. 

56. FIRE EXTINGUISHER, W. H. Beck.—(L. C. Blon 
and J, Kratsenstein, Paris.) 

1457. VENTILATING, RK. H. Reeves, Parkhurst. 

1458. Feepinc Apparatus, P. Justice.—(Sedgwick and 
Stuart Manufactureny Company (Incorporated), U.S.) 

1459, BaLt-cocks, &c., W. Baird, Dublin. 

1460. Rakes, &c., G. E. Vaughan.—(The Johnson Har- 
vester Company, Brockport, U.S.) 

1461. Propucts, A. M. Clark.—({R. Bravais, 

aris. 


4th April, 1881. 

1462. ARRANGING Types, F. Wicks, Glasgow. 
1463. Ratsinc Vessets, R. Hodgson, London. 
1464. Preservina, H. A. Bonneville.—(A. Kobert, Paris.) 
1465. Sprynine, &c., Corron, G. Bodden, Oldham. 
1466, LicHTING APPARATUS, Sainty, Wisbech, 
1467. RecisrerRING Apparatus, 8. C. Straker, London, 
1468. CoLouRING Beer, A. B. Worthington, 7 
1469. MACHINE, H. H. Doubleday.—(F. M. 

Lechner, Waynesbury, U.S.) 
1470. Sucar, A. M. Clark.—(J. Closson, Paris.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1879. Rotts, H. J. Haddan, Strand, London.—Com. 

from T. 8. Cook, Cleveland, U.S.—20t0 March, 1881, 

1390. TRAVELLER Rinos, C. A. Snow, Washington.— 
Com. from J. Y. Anthony, Taunton, and W. K. 
Evans, Berkley, U.8.—29th March, 1881. 

1395, EvecrricaL Arraratus, W. R. Lake, Southamp- 
ton-buildings, London.—Com. from A, E. Dolbear, 
Somerville, U.S.—29th March, 1881. 

1401. Srrinc Arracuments, H. J. Haddan, Strand, 
London.—Com. from J. Bennert, Cologne, — 30th 
March, 1881. 

Saxirary J. Turner and J. Robert- 

London.—3lst March, 1881. 


London.—2Ist December, 1880. 

BEps, &c., G. Lowry, Salford.—15th January, 1881. 

610. Pavine. P. Stuart, Edinburgh.—12th February, 
1881. 

644, Heatixa, &c., G. E. Pritchett, Bishop's Stortford. 
—Lith February, 1881. 

661. Sueer Racks, &c., Thomas, 
Oswestry.—l6th February, 1881. 

687. Dressinc Frour Mippwinos, T. F. Hind and 
Lund.—l7th February, 1881. 

733. Gauces, W. R. Oswald, Gracechurch-street, Lon- 
don.—2lst February, 1881. 

768. CoNNECTING CARBON in E.Lecrric Lamps, 
E. G. Brewer, London.—A com. from T. A, Edison. 
—223rd February, 1881. 

778. Vatves, E. 0. Mundy, Preston-road, Stratford.— 
24th February, 1881. 

792. Evecrric Lamps, P. Jensen, London.—A com. 
from T. A. Edison.—24th February, 1881. 

833. Sream Pumps, J. Shanks and J. G. Lyon, 
Arbroath.—26th February, 1881. 

854. ExTINcuISHING Fire, C. Tuchmann, Surrey.—A 
com. from J. Schambeck. —28th February, 1881. 

964, CHLORINE, W. Weldon, Rede-hall, Burstow.—7th 
March, 1881. 

965. CHLORINE, W. Weldon, Rede-hall, Burstow.7th 
March, 1881. 

966. CuLortng, W. Weldon, Rede-hall, Burstow.—7th 
March, 1881. 

967. HyprocuLoric Actp and CuLoripe, W. Weldon, 

1, Burstow.—7th, March, 1881. 

968. CHLORINE, W. Weldon, Rede-hall, Burstow.—7th 
March, 1881. 

995. ARTIFICIAL FurL, G. Walters, Wadbury, Frome, 
and W. Morgans, Bristol.—sth March, 1881. 


1007. Boor Prorecrors, J. Fieldhouse,” Keighley.—9th 


March, 1881. 

1016. VERBER-METERS, E. G. Brewer, London.—A com. 

m T. A. Edison.—9th March, 1881. 

1017. Furnaces, A. M. Clark, London.—A com. from 
M. J. L. Marie.—9th March, 1881. 

1020. Sewinc Macuines, J. B. Robertson, Lurgan.— 
9th March, 1881. 

1045. ARRANGING FLUEs, G. Love, jun., Malton House, 
Lanchester.—11th March, 1881. 

1053. Lozences, J. Rough and J. Hurry, Dalkeith.— 
11th March, 1881. 

1060. TuBULAR Borers and Furnaces, R. and F, 
Garrett, Leiston.—11th March, 1881. 

1062. STEERING APPARATUS, R. Cooper and J. 
Taylor, Sunderland.—1tr March, 1881. 
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39, Motors, D. Clerk, Glasgow.—14th March, 1881. 
‘AUTOMATIC Rarm Te.eorapuy, B, Mills, Lon- 
don,—A com, from W. A. Leggo.—l4th March, 1881. 
1161. Purirication of ALKALINE Sovutions, E, Carey, 
H. Gaskell, jun.,and F, Hurter, Widnes.—17th March, 
1881 


1179. Hecican Sprinos, L. Sterne, Victoria-chambers, 
Westminster.—18th March, 1881. 

1379. Rouis, H. J. Haddan, Strand, Westminster.—A 
com. from 8. Cook,—29th March, 1881. 

Last day for filing opposition, 27th April, 1881. 

4975. Wasuinac Macuines, J. Mitchell, Newcastle-on- 
Tyne.—A com. from J. Storey.—30th November, 1880. 

498i, TeLtepHontc Apparatus, W. R, Lake, London,— 
A com. from C. A, Randall.—80th November, 1-80. 

4986, ReauLatine the of Liquips, W. Morris, 
F. P. Preston, J. Prestige, and E. Preston, Deptford. 
—80th November, 1880. 

4990. OPENING, &c, CaseMENTS, J. Bruce, Birmingham, 
—B0th November, 1880. 

4998. Puriryine Gas, W. J. B. Symes, Oxford-street, 
Stepney, London.—1st December, 1880. 

5003. Mixina, &c., Susstances, P. Pfleiderer, Farring- 
don-street, London.—1st December, 1880. 

5018. Rerrnino, &c., Putp, G. Tidcombe, sen., and G, 
Tidcombe, jun., Watford.—2nd December, 1880. 

6025, CLEANING FLUEs of Steam Borvers, R., Sutcliffe, 
Castle Mills, Idle.—2nd December, 1880. 

6026. Spirit Levets, R. Sutcliffe, Castle Mills, Idle.— 
2nd December, 1880. 

6027, Sares, R. Sutcliffe, Idle.—2nd December, 1880. 

6035, GRAIN-BRUISING, &c., Macuing, F, T. Turner, 
Kenninghall.—3rd December, 1880. 

6036. PREVENTING INcRuUsTATION in BorLers, A. Jay, 
Kingswood-hill, near Bristol.—3rd December, 1880. 

6038. Taps, &c., J. L. Corbett, Glasgow.—3rd December, 


1880. 

6042. Weavine Faprics, G. Hargreaves and T. Brace- 
well, Shipley,—8rd December, 1880. 

60438. MeraLiic Furniture, A, and R. F. Heath, Bir- 
mingham.—srd December, 1880. 

600%. VARIOOSE &c., J. R, A, Douglas, Hounslow, 
Lo. don.—4th December, 1880. 

6063. AgrRatep Liquips, F. Foster and 8. 
Barnett, sen., London.—4th December, 1850, 

6079. Ca PERS, A. Scott, London.—tth December, 1880. 

5089. ARTIFICIAL TEETH, C. G. Whiting, 
Coventry.—7th December, 1880. 

6100. RecuLatine the Pressure, &c., of Gas, H. 
Barlow, New York.—7th December, 1880. 

Burners, C. Defries, London.— 8th December, 


1880. 

6125, Propuctnc Marks on Paper, A. Ford, London. 
—Sth December, 1880. 

5140, Boxes, &., F. Colas, Paris. —9th December, 1880. 

6158. Moutps, J. T. King, Liverpool.—A com. from 
8. J. Adams.—10th December, 1880, 

TREATING Fats and O1Ls, C. A. Burghardt, Man- 
chester.—11th December, 1880, 

&c., W. Edes, Dover.—13th December, 
1880. 

5219. Gas Motor Enarnes, A. Fiddes, Bristol.—13th 
December, 1880, 

5246. DiscHararna, &c., Carcors, H, Adams, London. 
—l4th December, 1880. 

6267, FasTenines for Neckties, FE. de Pass, London.— 
A com, from 8. Hayem.—15th December, 1880. 

502, WaTeR-proor Garments, J. T. Goudie, Glasgow. 
—5th February, 1881. 
655. ARMOURED VessELs, &c., J. H. Johnson, London, 
—A com. from N. B. Clark.—15th February, 1881. 
847. TREATING Quartz, &c., W. E. Gedge, London,-—A 
com. from L. Thénot.—28th February, 1881. 

938, Curtinc Lerrens, &c., on Woop, F. W. Ventris, 
Manchester—4th March, 1881. 

950. INpicators for BEER Enaines, F. J. Hoster, 
Manchester.—bth March, 1881. 

954. Pavinc Biocks for Roapways, J. Taylor, Albert- 
square, Clapham-road, Surrey.—5th March, 1881. 

1074. Gas Enornes, E. Bénier and A. Lamart, France. 
—12th March, 1881. 

1119. TELEGRApHY, 8. Pitt, Sutton.—A com, from O. 
Lugo.—15th March, 1881. 

1125. Borr.es, H. Codd, King William-street, London. 
—15th March, 1881. 

1129. Furnaces, W. P. Thompson, London.—A com. 
from O. D. Orvis. —16th March, 1881. 

1134, Lamps, J. Fyfe, Glasgow.—1l6th March, 1881. 

1152. Orenino Borrves, H. Codd, King William-street, 
London,—16th March, 1881. 

1167. Governors, J. B. Scarlett, Oxford.—17th 
March, 1881. 

1173, AssorTING PULVERISED MATERIALS, A. Reddie, 
London.—A com. from W. Kracht.—l7th March, 1881. 

1401. SrRinc AtracuMeEnts for Pianos, H. Haddan, Lon- 
don.—A com. from J. Bennert.—30th March, 1881. 


Patents Sealed 
List oy Letters Patent which passed the Great Seal on 
the lat April, 1881.) 

8904. Gassino Yarns, W. T. Stubbs and J. Corrigan, 
Manchester.—2nd October, 1880, 

4020. Woot Comprne Macuinery, J. Heaton, Bradford. 
—4th October, 1880. 

4032. Fire Escapes, W. Spence, Quality-court, Chan- 
cery-lane, London.—5th October, 1880, 

4038, DiscHarGiInG Apparatus, J. J. and T. L. Gallo- 
way, Glasgow.—5th October, 1880. 

4038. Corp, W. Morgan-Brown, Southampton-build- 
ings, London,—5th October, 1880. 

4060. Wacons, P. B, Elweil, Wolverhampton.—6th 
October, 1880. 

4072, Preservina Bacon, &c., J. P, Geary, Tudor-road, 
South Hackney, London,—7th October, 1880, 

4075. Motor Enoines, 8, Clayton, Bradford.— 7th 
October, 1880. 

4096. Grate Bars, J. Dean, Waterloo Mills, Bradford. 
—8th October, 1880. 

4098. Furnaces, G. A. Dick, Cannon-street, London. 
—9th October, 1880. 

4100, VaLves, J. Woodward, Union-street, Ancoats.— 
9th October, 1880. 

4107. Fasrics, &c., J. C. Mewburn, Fleet-street, Lon: 
don.—9th October, 1880. 

4109. Orpnance, A. Noble, Jesmonddine House, New- 
castle-upon-Tyne.—9th October, 1880, 

4135. BREECH-LOADING ORDNANCE, W. Morgan-Brown, 
Southampton-buildings, London.—12th October, 1880. 

4137, Sewinc Maouines, G. Illston, Birmingham.— 
12th October, 1880, 

4154. Prinrers’ Qvorns, H. J. Haddan, Strand, Lon- 
don.—13th October, 1880. 

4155, Steam Generator, H. J. Haddan, Strand, Lon- 
don.—13th October, 1880. 

4173. Fire Licuters, J. F, Wiles, Finch-lane, London. 
—13th October, 1880. 

4177. Fire Grates, E, Taylor, Blackburn, — 14th 
October, 1880, 

4197. Fittina Borres, A. A. Mondollot, Paris.—15th 
October, 1880, 

4200. ExpLosive Compounps, P.M. J ustice, Southamp- 
ton-buildings, London.—15th October, 1880. 

sa H. C. Bull, Liverpool.—15th October, 


4231. Sweerina, H. A. Bonneville, Cannon-strect, Lon- 
don.—18th October, 1880. 

4253. Mountine Emery, &c., R. Luke, Lime Bank- 

78. CoE, &c., H. C. Bull, Water-s' rpool, 
—20th October, 1880, , 

4334. SaccHaRINE SunsTances, 8. H. Johnson, Strat- 
ford.—23rd October, 1880. 

4348. ExcLupine Arr, &c., F. Baxter, Burton-on-Trent. 
—25th October, 1880. 

#387. Fastenincs, J. Hinks, T. Hooper and F. R. 
Baker, Birmingham.—27th October, 1880. 

4565, Lire Rarts, I. Cornish, London-street, Fen- 
London.—6th November, 1880. 

4367. RicyCLES, &c., H. Weatherill, h-street, 

Furnaces, W. L. Wise itehall- 


4999. Groovep Putters, &c., J. V. Hope, Wednes- 
bury.—1st December, 1880. 

5232. Tune Fasreninos, E. H. Bennett, Bayonne, U.S. 
—14th December, 1880. 

5258. CARDING ENGINES, G. and J. Aimers, Galashiels, 
and D. Wright, Selkirk.—15th December, 1880. 

5346. WARMING, &c., Rooms, J. Smith, Liverpool.—21st 
Deember, 1880. 

5432. TricycLes, J. Harrington, Norman’s-buildings, 
Old-strect, London.—24th December, 1880. 

202. Foa SicNacs, H. A. Bonneville, London.—15th 
January, 1881. 

275. Evecrric Semapnores, W. R. Lake, London.— 
21st January, 1881. 

344. TreaTiINc Graty, &c., A. W. Gillman and 8. 
Spencer, Southwark.—26th January, 1881. 

863. Boiters, W. Lord, Bury.—27th January, 1881. 

457. Furnaces, B. J, B. Mills, London.—3rd February, 
1881. 


(List of Letters Patent which passed the Great Seal on the 
bth April, 1881.) 
3960. Fire Escapes, G. Tiviotdale, Cheny-street, Bir- 


3983, ADJUSTING, &e., Furniture, J. Horton, Copley. 
—lst October, 1880. 
4067. CLosets, &c., J. R. Pickard, Leeds.—6th October, 


1880, 

4070, Tre and Core Mera, G. M. Edwards, London.— 
7th October, 1880. 

4073. CARRIAGE Door Fastenryos, W. H. St. Aubin, 
Willenhall.—7th October, 1880. 
77. EyeLerrina Macuines, J, Boothroyd, Leeds.— 
7th October, 1880. 

4078. Looms, G. P. Hartley, jun., Blackburn.—7th 
October, 1880. 

4079. Dyersa Apparatus, J. Lepine and P. H. 
Roelants, Brussels.—7th October, 1880. 

4085, Ancuors, J. Evans, Cradley Heath.—8th October, 


1880. 
4088. TricycLes, R, H. Charsley, Oxford.—8th October, 
1880. 


4090. Cans, T. Greenhill, London.—8sth October, 1880. 

4004. Exrractina Merats from their Orgs, &c., 
Elmore, Blackfriars-road, Surrey.—S8th October, 1880. 

4099. Raitway Points, H. Whitehead, Bucknall, R. 
Hodgson and T. Dodd, Winsford.—9th October, 1880. 

4103. Corron Dryine Fetrs, J. Crossley, Bury.—9th 
October, 1880. 

4104. Labets, W. R. Harris and J. G. Cooper, Man- 
chester.—9th October, 1880. 

4105. TREATING SoLip MATTERS SUSPENDED in WATER, 
&c., J. Bannehr, London.—9th October, 1880. 

4114. &c., Fasrics, G. W. Hawksley, Shef- 
field, and W. Lumb, Wakefield.— 9th October, 1880. 
4175. BoLt-MAKING Macuings, 8. Gallie, Birkenhead. 

—14th October, 1880. 

4179. WasninG Roots, W. Griffiths, Shrewsbury.—1l4th 
October, 1880. 

4191. ELecrric Lamps, G. P. Harding, Jermyn-street, 
Piccadilly, London.—15th October, 1880. 

4249. Giazina, &c., Papers RoLLep RounpD Bopsins, 
A. J. Deblon, Lille.—19th October, 1880, 

4273. Borino Toot, W. Timms, West Hartlepool.—20th 
October, 1880. 

4303. CONVERTING NITROGENOUS ORGANIC SUBSTANCES 
into So_uBLe Principbes, T. Morgan, Cockspur- 
street, London.—2lst October, 1880. 

4365. Domestic Batus, W. T. Sugg, Vincent-street, 
London,— 26th October, 1880. 

4604. Sewers, &c., G. E. Waring, jun., Newport.—0th 
November, 1880. 

4750. Movtpina Macuinery, H. T. Grainger, New 
Church-road, Camberwell.—18th November, 1880. 

5266. Wirnprawina, &c., Arr, W. and B. Verity, Stan- 
hope-street, Euston-road, London.—l5tkh December, 
1880. 

5318. Hee. Parina Macurnes, F. Cutlau, Cardiff.— 
18th December, 1880. 

5389. Exrractine Juices, &c., A. M. Clark, Chancery- 
lane, London.—22nd December, 1880. 

41, Kyrrrino Macurnery, J, and H. Kiddier, Notting- 
ham.—4th Janvary, 1881. 

387. Fire-crates, &c., J. Britton, Stamford.—28th 
January, 1881. 

889. InpIA-RUBBER Hose, J. Burbridge, R. C. Thorpe, 
and T, Oakley, Tottenham.—28th January, 1881. 

419. Rovino, &c., Frames, G. W. von Nawrocki, Leip- 
ziger-strasse, Berlin.—lst February, 1881. 

431. Apparatus, W. R. Lake, Southampton- 
buildings, London.—l1st February, 1881. 


List of Specifications published during the 
week ending April 2nd 1881. 

36, 6d.; 3148, 1s. 4d.; 3182, 8d.; 3281, 6d.; 3305, 8d.; 

id.; 3350, 8d.; 3363, 6d.; 8367, 6d.; 3385, 6d.; 

392, 6d.; 3398, 6d.; 3399, 6d.; 3410, 6d.; 


4d.: ; 
$524, 6d.; 8525, 2d.; 8526, 6d.; 3527, 2d.; 3528, 2d.: 
$529, 2d.; 8684, 4d.; 3585, 2d.; 8586, 2d.: 3540, 2d.; 
3548, 2d.; 3545, 2d.; 3540, 4d.; 3549, 2d.; 3550, 4d.; 
3522, 2d.; 8553, 2d.; 3554, 2d.; 8656, 6d.; 3557, 2d.; 


3579, 2d.; 8581, 2d.; 3582, 2d.; 8583, 2d.; 3584, 4d.; 
3585, 2d.; 3586, 2d.; 3587, 2d.; 3590, 2d.; 3592, 4d.; 
$593, 4d.; 3504, 2d.; 3596, 2d.; 3599, 2d.; 3601, 2d.; 
3008, 4d.; 8613, 2d.; 3695, 4d.; 5886, 6d. 


*.* Specifications will be forwarded by cot from 
the Patent-office on receipt of the amount of price and 

tage. Sums exceeding 1s. must be remitted by 
Post-affice order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
afice ot Her Majesty's Conmissioners of Patents. 


3186. Macuinery For Cutrina Woon, A. C. Kirk and 
D. Thomeon.—Dated 30th July, 1880, 6d. 

At one end of the framing a vertical spindle is pro- 
vided for operating by means of a cutter head on the 
longitudinal edge of a board sing through the 
machine. A small further addition renders the 
machine capable of checking boards ; and for tenon- 
ing, two cutter heads may be arranged at the side of 
the machine to operate simultaneously on the upper 
and under sides of the d: and one of these cutter 
heads may be on the main cutter block or shaft, the 


other being on a separate shaft. Across the upper 

art of the framing there is carried a rotating 
norizontal shaft or block 5 fitted in the usual way, for 
the attachment to it of cutters for acting on the wood, 
and having fast on it a pulley for a driving belt. When 
the underside of a board is being operated on the 
a of action or cut is determined by the positions 
of horizontal guide plates or tables before and Dahied 
the cutter block 5. In the drawing a board 14 is 


represented as being passed through the machine 
beneath the cutter 5, for the purpose of vow dressed 
on its upper side. 15,16 are two pairs of feeding 
rollers. 
3148. Knirrinc Macnives, C. Cresswell.—Dated 31st 
July, 1880. 18. 4d. 

A cam shaft B carries a toothed wheel gearing with 
a wheel on the hand shaft B?. The needle bar C 
carries the frame needles secured in tricks by clamp- 
ing plates, and is hinged to links fitted on a spindle 
bar provided with truck levers operated by cams. 
Above it is a presser bar D, the lower edge of which 
presses the frame needles and the back edge the 
machine needles. The upper end of D is hinged to 
links secured on a spindle bar X a truck levers 
operated by cams, and its lower end to links connect- 
ing it to two arms secured on another spindle bar pro- 
vided with a truck lever operated by a cam, the several 
cams giving to-and-fro and up-and-down movements 
to the presser bar, the front of which forms tricks in 
which the sinkers slide up and down. Each sinker 
projects at its upper front edge and slides in tricks in 
a bar D1 secured on the presser bar. In front of the 
lower end of the sinkers is a bar D? which acts as a 
stop and keeps the sinkers in position, such bar with 
the presser bar forming a sley in which a bar D® rises 
and falls. The bar D* rests on adjustable screws in 
levers D* secured on a spindle Y provided with truck 


= 


levers operated by cams. The sinkers are lowered by 
inclines E one to each division, each carried in a box 
sliding on a bar above the presser bar, each incline 
being vertically adjustable by a star screw and spring. 
Above the incline star screw is a spindle bar F, on 
which are cam bosses, one to each star. The spindle 
bar carries a lever at each end, studs on which en 
with the slotted ends of levers secured on a bar F? 
having a notched;cam boss on which a gauge screw 
rests, such screw being carried by a rocking lever, the 
lower end of which lies under the falling bar. Behind 
the lower end of the sinkers is a bar with tricks on 
its front to receive knocking-over bits held to the bar 
by plates and screws. In front ot the plates is a slide 
M for knocking over the loops on the machine needles. 
Below the cam shaft is a rocking spindle having a 
truck lever operated by cams. The spindle carries a 
frame O and work roller for each breadth of fabric, 
each roller being er at the ends than at the centre, 
and continually holds the selvages down the whole 
length of the hose. 
8182. Gas Motor Enaryes, F. W. Turner.—Dated 3rd 
August, 1880. 
This relates partly to improvements on patent No. 


1270, dated 29th March, 1879. Fig. 1 is a side elevation 
of one form of the gas engine showing the cylinder 
and valves in vertical section. The engine is provided 


FIC.2. 


with two slide valves, one to te the entrance of 
gas and air to the cylinder and the ignition of the 
same, the other to exhaust the foul gases from the 


cylinder, F is the exhaust slide valve; G the admis- 
sion and ignition slide valve. I is an air cylinder pro- 
vided with a piston J for arresting and regulating the 
motion of the slide valve G. Fig. 2 shows another 
improvement, wherein it is necessary to use a pump 
to compress the explosive charge in the cylinder. The 
cylinder A and the compressing pump P are placed 
side by side, and the piston B of the cyiinder and one 
plunger Q of the pump are connected by ball joints to 
piston rods R¢which are coupled together by a cross 
sa working in the end of a rocking plate or beam 8, 

rom which pin a connecting rod T extends to the 
crank shaft D. 


3281. Sewrnc Macuines, F. Cutlan.—Dated 11th 
August, 1880. 6d. 

This consists in applying to any suitable sewing 
machine attachments, whereby it is enabled in the 
case of boot manufacture, to welt, and also stitch the 
sole to the welt, the arrangement being applicable, 
however, to purposes other than boot stitching. 
Motion is conveyed by the toothed wheel C to the 
intermediate toothed wheel D, which gears into the 
toothed wheel on shaft E, imparting to the said shaft 
motion in same direction as main shaft B, on which is 
fitted cam wheel F, which by means of connecting rod 
G, provided with ratchet pawl H working on ratchet 
wheel I, turns the shaft J a few degrees as the main 
shaft B revolves in the feeding direction, thus giving 


the feed motion uired; O support carrying loo; 
P, which is pole to revolve pot the pe 
means of the double slotted cam Q, attached to the 
ft E, and thus the thread passing through the 
looper P is brought round the needle, and the needle 
on rising draws or catches the thread on its barb, and 
4 it through the leather, thus forming the stitch. 
is a guard plate secured to shaft J. Against this 
guard plate the upper of the boot rests while being 
operated upon, the welt and sole resting on table H, 
On shaft J toothed wheel E! is fixed, gearing into 
wheel D! fixed on countershaft Cl. The countershaft 
is fixed to hinge plate Al, said hinge plate being 
secured to a bracket, also fixed to frame of machine. 
The course of the feed C2, on countershaft C!,'is regulated 
by screw appliance, and by means of feed C2 the work 
is carried on in its proper course. 


3305. Ramway Brakes, A. M. Clark.—Dated 14th 
August, 1880.—(A communication from J. Van D. 
Reed.) 8d. 


The invention consists in the combination with the 
longitudinally movable draw-bar of a railroad carriage, 
of a brake mechanism operated by a movement of the 
bar in a direction contrary to that in which the carriage 
is moving, whether it be going forward or backward. 
The one upon the front end of the carriage only acts in 
this way, the one upon the other end acting in an 
opposite direction. In the drawing E is the draw-bar, 
which passes through a guide frame attached to the 
carriage, and has upon it a spring to hold the bar in a 
certain position, except when power is exerted upon 
it, when one spring is compressed and the bar drawn 


F. | 


out or pushed back. The inner end of E is jointed to 

a lever F pivotted to a larger lever G, also held in a 

central position by two springs and a rod, when no 

strain is exerted. To one end of lever G a rod is 

— such rod being connected by a lever to the 

rake levers. The fulcrum of lever G is at its lower 
end, pivotted to the horizontal arm of an L-shaped 
lever H, fulcrumed at its elbow, and its other arm 
extends down to the wheel axle, where it is formed 
with a semicircular flange. Radial arms are fixed on 
the axle and carry weights free to slide thereon, under 
the action of centrifugal force, and which act upon the 
o~ when the vehicle is being stopped, and push 
the lower end of the lever H away. 

8347. Carryinc on Bicycies, W. 
Bull.— Dated 18th August, 1880.—( Partly @ conimuni- 
cation from F. Kuber.) 6d. 

This consists of a frame or hanger, forming an exten- 
sion of the fork below the shaft, and serving to support 
a box in which the luggage is placed. 

3350. Prorettine anp STEERING Row-Boats, W. 
Morgan-Brown.—Dated 18th August, 1880.—(4 com- 
munication trom M. F. Davis.) Sd. 

These improvements for propelling and stee: 
row-boats relate to the oars, the rowlocks, and the 
foot-board, so as to enable a single rower to better 


Fic.t 


utilise his force, and, at the same time, give him con 
trol of the steering apparatus or rudder. The blade B 
of the oar has the shape or form shown in Fig. 1. A 
stay of strong steel wire or strap is secured on 
rower guides the y ‘oot, the apparatus 
shown at Fig. 2. The foot-board A is adapted a 
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to the sole of the foot of the oarsman, and is > 
at the heel. The tiller ropes are secured to the foot- 
board near its forward end, one on each side. The 
foot-board is capable of turning on its pivot either right 
or left. 
8363. BuRNERS AND APPARATUS FOR BURNING PeTRO- 
Leum, F. H. F. Bagel.—Dated 19th August, 1880.— 
(4 communication from B. Schultz and R. Wulff.) 6d. 
The burner consists of a metal tube A bent so as to 
form a loop open at top and fastened with both its 
ends in a filter case C filled with layets of sponge and 
cotton and placed in an air-tight chamber B containing 


the petroleum. Pressure is exerted on the petroleum, 
which passes through the filter and enters the tube A 
through fine holes formed in the ends, passing 
upwards to the loop, at the lower part of which it is 
forced out through fine holes in a spray, which, after 
heating the burner, will ignite and produce flames of 
great heating power with hardly any smell. 


3367. Secvurrnc Hanpies oF TaBLe Cuttery, & C. 
Friston aad W. H. Firth.—Dated 19th August, 1880. 
jl. 


6d. 
The tang of the blade is formed with a square or 
oval block D under the bolster, and the top end of the 


(S367) 


handle is made with a oomuppenting recess, so as to 
prevent its turning. The end of the tang is screw- 
threaded, and on to it is screwed a cap forming the 
end of the handle, through which the screw E passes 
and may be rivetted over. 
3385. Sizinc anp Warprnc Macurngs, 7. W. Little 
and W. Townend.—Dated 20th August, 1880. 6d. 
This relates, First, to means for obtaining greater 
s than usual, and also to avoid all strain or jerking 
of the threads on starting, and any slackening of the 
threads on stopping. For this purpose the driving 
pulleys A are fixed on a shaft carrying a fiy-wheel B 
and pinion C gearing with a wheel F on the drawing 
roller shaft, instead of mounting the driving pulleys 
direct on the drawing roller shaft. The Second part 
of the invention relates to the regulation of the friction 
on the warp so as to obtain a regular and uniform 


length of warp, and also even cheeses, for which pur- 


[3385] 


cilia 


pose a feed roller A (as shown in 2nd .) is wong 
inst the warp between the cylinder and the cheese. 
This roller is carried by the lever B and caused to press 
on the warp by the weight D. The lever C connects 
B by the rod F to pawls F, working one on each side 
of the wheels G, the teeth on which run in opposite 
directions. The pawls F operate the wheels G, one on 
the upward and the other on the downward movement 
of the carrier arm, which is operated from an 
excentric. The catch wheel shaft, when driven, 
moves the weight N and so regulates the friction 
accordingly. 
3391. Receipts, L. Von Hoven.— 
Dated 20th August, 1880. 6d. 

This relates to improvements on patent No. 2412, 
dated 2ist January, 1877. The object is to fit within 
a box a plate with an aperture and with a shoot or 
inclined portion provided with a slot, through which, 
as also through said aperture, metal or like checks or 
markers are permitted to fall on the movement of a 
draw-out plate to indicate the amount to be received 
from acustomer by one check or marker, the dupli- 
cate check or marker falling into a distinct receptacle 
kept under lock and key. Ais the fixed plate with 


the shoot or incline B for the reception and delivery 
of the checks or markers as they fall in succession 
from the bridge C, which forms a partition between 
the shoot B and the back aperture D, through which 
other checks or marks representing the same value are 
caused to fall into the receptacle E. Any number of 
these plates may be arranged side by side for checks 
representing different values. 

3392. Detivertnc TickeTs FROM WEB 
Paper, L. von Hoven.—Dated 20th August, 1880. 

6d. 

A web of suitable width is perforated at intervals, 
and mounted upon an axle, so that the roll may be 
suspended upon forked uprights. The free end of the 
= is then passed over a roller or guide and under 
a fork or pinned lever, and ulso undera feeding finger, 


the points of which are caused by lever arrangement 
to engage the perforations and draw a fixed quentity 
of paper from the reel and cause the free end to 

ject into a hood-shaped capping, within which knives 
are fitted fo sever the paper ticket from the web, the 
cutters and levers controlled by a hand lever 


which can be depressed for the purpose ; the return of 


the hand lever under the action of a spring and 

suitable appliances ensuring sufficient paper for the 

next ticket to be brought over the knives that at the 

next depression of the lever handle it is cut off and 
ischarged from the apparatus. 


3398. Motive Power Apparatus, F. H. F. Engel.— 
Dated 21st August, 1880.—(A communication from G. 
Duncker.) 6d. 

This consists of a motor driven by the resilient force 
accumulated by stre' bundles of india-rubber 
bands X. These bundles are placed round rollers 
A and B, the latter attached to ropes C which 
pass over pulleys D to pulleys E of tackles, the oppo- 
site rollers of which are fixed to the frame. The 
ropes C pass from the pulleys E, and are secured to the 
drums I, some of them first passing over pulleys K so 
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as to equalise the pressure on the drum shaft. To the 
drums ratchet wheels are fastened, and revolve with 
them loose on the shaft, being fitted with levers M by 
which the ropes C can be wound up, thus stretching 
the india-rubber bands. The motion of the drums is 
transferred to the drum axle by ratchet wheels and 
cams placed within the drums, and from the axle to 
the driving pulley by toothed gearing. 
3399. Rorary Motive Power Enoine, J. Roberton, 
jun.—Dated 21st August, 1880. 6d. 

The cylinder A is of annular form made in two 
halves bolted together, and through its centre passes a 
shaft B carrying a circular piston C. The steam is 
admitted through the valve chest E, the slide in which 
has three ports, the central one leading to the exhaust 
and the outside ones passing down to the boss which 


secures the piston to the shaft Byand which is formed 
with two opposite chambers an — passing to the 
o ite sides of the piston, so that by shifting the 
valve the engine can be e to run in either direction. 
The cylinder is divided into two semicircular chambers 
by radial slides which are alternately moved to allow 
the passage of the piston by means of excentric cams I. 


3410. Mrxinc, Beatine, anp Kyeaptxc Doves, &c., 
J. Liddell.—Dated 23rd August, 1880. 6d. 

The water and flour are placed in the trough A, the 
lower part of which is dome-shaped and is made to 
revolve slowly, while the cutting, beating, or mixing 
knives G are rotated so as to act on the dough. The 
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upper part of the trough through which the knife 
shaft passes is stationary. A toothed segment 
is formed on the trough, by means of which it can be 
lifted for emptying, the action being automatic. 


3411. Locomorives For TRAMWAYS AND Licut 
ways, H. P. Holt and F. W. Crossley.—Dated 23rd 
August. 1880. 1s. 2d. 

The vehicle is mounted on four running wheels, two 
before and two behind, with a pair of intermediate 
driving wheels on an axle worked ly g from the 

mgine shaft. This axle is moun’ in bearings in 
ial arms, which can be swung when desired into 
different positions, so that the driving wheels, while 
the gearing which works them remains engaged, can 
be moved either forwards and downwards so as to bear 
on the road or rails and drive the vehicle in one direc- 
tion, or backwards and upwards, so as to be off the 

road or rails, but to bear against the peri: ies of a 

pair of the running wheelsand drive them by frictional 

contact, thus reversing the d ion of travel of the 
vehicle ; or the driving wheels may be held in an in- 
termediate position, Coming nal on the road or 


rails nor on any of the running wheels, and so have no 
propulsive effect on the vehicle. The drawing repre- 
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sents a gas motor locomotive constructed according to 

the invention. 

$3448. Porrasce Sream Fire Ewnornes, H. Merry- 
weather and F. M. Cotton. — Dated 25th August, 
1880. 4d. 

The difficulties experienced in raising water from a 
greater depth than from léft. or 18ft. are obviated by 
making the pump valve chamber A and water ways B 
large, so as to allow free flow of water instead of being 
of small capacity as compared with the barrel, as is 


3448 


usual in ordinary portable fire engines designed to 
draw from a considerable depth. To each pump valve 
chamber is connected by pipe C an ejector D leading 
to the boiler, a valve cock being interposed. Commu- 
nication between the valve ber and ejector is 
governed by a three-way cock. 


3457. Spikes ror Raiways, &c., W. Clark.—Dated 
26th August, 1880.—(A communication from J. P. 
Perkins and C. C. Jones.) 6d. 

The spikes are so formed as not to split the ties 
into which they are driven, will not make a larger 
hole than they can fill, can be readily and accurately 
driven, will hold securely, and will be economical of 
stock in their manufacture. The head of the spike 
projects in front and slightly at the side. The upper 
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part of the spike, for a distance a little greater than 
the rail flange, is square, and the lower part trian- 
gular, the three sides being concaved longitudinally. 
The lower end is wedge-shaped, the forward side 
having a longer bevel than the rear side. One of the 
concaved sides of the triangular partis on the rear side 
of the spike, and in the same general plane with one 
side of the square , while the other two sides cut 
off the angles of the square part, and converge upon 
the forward side to a central edge. 

3484. Sream Borers, J. A. and J. Hopkinson.—Dated 

27th August, 1830.—(Void.) 2d. 

So as to effect a more perfect circulation of water in 
boilers, they have circulating tubes extending trans- 
versely through or across the flues ; the tubes are fitted at 
the lower end with a metal attachment, which extends 
to those portions of the boiler in which the “dead” 
water lies, 


3487. Stoppers ror AERATED Liquip Bortes, J. 
— a 28th August, 1880.—(Not proceeded 
with. 

The sat is formed with a ledge round the top, 
over which a clamp, hinged to the bottle, takes, when 
the stopper has been forced in to close the mouth of 
the bottle. Through the stopper a hole is formed, 
through which the bottle is charged, the underside of 
the hole being fitted with a valve, which the pressure 
of the gas inside afterwards keeps in its closed 
position. 

3488. Horse Suors, W. B. Jones.—Dated 28th August, 
1880.—(Not proceeded with.) 2d. 

The shoe is made in two separate connected 
— by a pin and slot, and one fastened to each 
side of the hoof, which is thus left free to expand or 
contract. 

3490. Looms, W. Adam.—Dated 28th August, 1880.— 
(Not proceeded 2d. 

This relates to a quicker method of weaving chenille 
or Axminster carpets and rugs, and consists in drawing 
the chenille weft from a e beam or bobbin or from 
a basket, instead of winding it on a stick, pirn, or 
quill. A bar of needles is set to the required gauge, 
and through the eyes the catcher or binding warp 
passes from the beam, which is fixed to the frame 
carrying the bar of needles, so as to move withit. To 
allow the needles to work freely and not be obstructed 
by the sley or reed, the latter is made in the form of a 
comb, the tops of which are soldered, so as to bind the 
teeth together in series, leaving spaces at intervals, 
through which the catch passes to make a shed. 
3493. SrraicHTeninc, FinisHinc, POLISHING 

Rounp Bars or Iron, STEEL, » F. Rizson— 
i 28th August, 1880.—(Not proceeded with.) 


This relates to the application of a solid emery block 
or other po! material which serves to support 
the bars of iron while passing to the rolls, and at the 
— time produces a true and uniform surface'on the 


3406. ImproveMENTS IN APPARATUS FoR OBTAININ 
Evectricity, C. W. Harrison.—Dated 28th August 
1880.—(Not proceeded with.) 2d. 

The inventor employs a series of coils of conducting 
material, and in combination therewith an interior 
central bar or series of bars, the motion of which, 
within the coils and in the direction of their length, 
causes currents within them. 

3407. Gas on Tipe FLaps ror PREVENTING 
THE PassaGE OF Gases FROM Main SEWERs INTO 
Sewers, Willard and W. Morley.— 
Dated 28th August, 1880, 4d. 

This consists of a sewer - or valve composed of 
parallel sections connected with each other in such a 
manner that the lowest section can be turned on the 
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second, the second on the third, the third on the 

fourth, &c., by the pressure of the water or liquid 

acting on the flaps. 

$501. Steam Cocks, &c., J. C. Etchells.—Dated 28th 
August, 1880. 4d. 

This consists in arranging an annular or hollow 
tapered socket rising up inside the cock or valve 
body nearly to the top, and on the outside or inside of 
which the —e tapered plug or valve is 
mounted for opening and closing the necessary orifices 
by means of the usual spindles. This socket is 
entirely surrounded by a jacket or passage, through 
which the steam or other fluid or liquid is capable of 


(350)) 


ing from the inlet side, and finds its way through 
civenenting openings formed in the socket and 
lug or valve into the inside of the said socket, and 
ron thence to a suitable passage communicating with 
the open bottom of the said socket, with the outlet 
side of the cock or valve body, or vice versd. 
drawing is a sectional view of a mud cock, 


35009. Improvements Exectric Lamps, J. Hopkin- 
son.— Dated 30th August, 1880.—(Not proceeded with.) 


2d. 
This is an invention for regulating the distance 
between the carbons. Either or each carbon is carried 
from the piston of a hydraulic cylinder, which is so 
arranged as to advance the carbon when fluid enters 
it. The passage of the fluid into the cylinder is con- 
trolled by an electro-magnet, which may either be in 
principal circuit or in shunt circuit. 


3511. OrnamentiNe FictiLe Wares, Grass, &c., 2. 
Andreoli.-—Dated 30th August, 1880.—(A communi- 
cation from J. B. Germeuil-Bonnaud.) 4d. 

The outlines and details of the picture are traced on 
the plate or other article from a photographic print in 
any convenient manner, and flat tints —< thereto 
and fixed by firing, the colours used being the 
mineral colours mixed with suitable fluxes. A plate 
of glass is then coated with a film of a sensitised 

bst. posed of 100 g distilled water, 30 
grammes syrup of fecula, 15 mes gum arabic, 
several drops pure rr and from 10 to 20 grammes 
pure bichromate of potash. The film is exposed to the 
action of light in a oe frame under a negative of 
the picture, and then removed from the glass by 
water, colours having been first applied to it and ~ 
tected by a coating of ‘ normal-collodion.” The film 
is then treated with caustic potash to destroy all 
organic matters and dissolve the bichromate of potash. 
The fluxes of the colours which are dissolved by the 
last operation are replaced by floating the film with 
the collodion side downwards on the top of a bath 
consisting of a saturated solution of borate of soda in 
water, to every 10 litres of which are added 25 grammes 
gelatine, and 100 g liquid i The 
after this treatment is now placed on the plate with 
the face upwards, and the plate is again fi 


3518. CoLourep Guass AND METALLIC Windows, W. 
A. Barlow.—Dated 30th August, 1880.—(A commu- 
nication from F. Dandois.}—(Not proceeded with.) 
2d 


The ornament is cut out in sheet metal and polished 
or plated, and afterwards applied to a sheet of glass of 
any desired colour, or it may be placed between two 
sheets of glass. 


3524. Potisuinc Sitver, Knives, Forks, &c., J. 
Beresford.—Dated 31st August, 1880. 6d. 
The shaft E is driven by treadle, and carries on one 


end a soft mop I for polishing dish-covers or trays, and 


FEES 


I 


distance from the brush 
polishing wheel H, and at the other end of shaft E is 


es show the application of a knif machine 
driven from this machine. ene 
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| 3495. Packinc ror Stream Jornts, C. Kesseler.— 
Dated 28th August, 1880.—(A communication from | between its bearings a soft brush G for polishing and 
C. Schwanitz.)—{ Not proceeded with.) 2d, cleaning between the prongs of forks. At a short 
The packing consists ef discs of india-rubber coated 
- with asbestos, which prevents the discs sticking to the 
mr ag of the pipes, and protects them from ignition, 
— the elasticity of the india-rubber ensures a tight 
joint. 
fy 
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3525. Reeps ror Weavina, J. Waugh.—Dated 31st 
August, 1880. -(A communication from EB. Dittrich.) 
—(Not proceeded with.) 2d. 

So as to impart elasticity to the flattened wires of 
the reed, an clastic cement is applied along the top and 
bottom ribs of the reed. 

Sream Vatves, &c., W. Morgan-Brown.— 
Dated 3ist August, 1880.—(A communication from 
J. T. Hancock and W. R. Park.) 6d, 

This consists in the combination of two or more 
se te valves having a rigid connection with each 
other the relative position of the said valves to the 


orifices which they open and close being such that 

their movement shall cause the orifices to be succes- 

sively opened for the purpose of allowing the passage 
of the fluid first to one or more conduits, and then to 
the other or others. 

3527. Raitway Carriaces anp Wacons, F. 
Fairlie,—Dated 31st August, 1880.—(Not proceeded 
with.) 2d. 

The object of the invention is to so construct the 
carriages as to greatly diminish the loss of life and 
limb from accidents, and also to construct wagons so 
as to protect merchandise, and consists in mounting 
the body of the carriage or wagon upon the frame so 
that in case of violent concussion they can slide for- 
ward thereon aguinst the pressure of a spring. 

3528. Treatino Burrer, W. L. Bradford.—Dated 81st 
August, 1880.—({Not proceeded with.) 2d. 

This relates to improvements in butter workers, and 
consists of a fluted roller working on a circular hori- 
zontal table, one end of the roller being at the centre 
and the other at the periphery of the table, over which 
it rotates at a higher speed than the latter. 
3529. Nursine anp Feepine Borries, H. B. Newton, 

—Dated 31st August, 1880.—(A communication from 
i 2d. 

e 80 as to be easily cleansed, for 
which ey aed it is divided transversely into two 
parts, the bottom one forming a reservoir, and the top 
one the —— or end holder, the two parts being 
aunts of sliding one into the other, and being detach- 
able. 


3534. Tawina on Convertinc Hives or SKINS INTO 
Leatuer, F. Wirth.—Dated 31st August, 1880.—(A 
communication from C. Heinzerling.) 4d. 

The hides are unhai in the usual way and then 
3 into a solution of chromic acid, where they are 
eft until perfectly converted, when they are placed in 
a solution of from 8 to 8 per cent. of a soluble 
carbonate, such as carbonate of sodium or potassium, 
to fix superficially the tanning materials. They are 
then dried and stretched, and afterwards placed ina 
sulution of paraftine or the like, heated to from 26 deg. 
to 38 deg. Celsius in a water bath. 

3535. Preservinc Recorps or Vessets Lost at SEA, 
J. F. Fisher,—Dated 31st August, 1880.—(Not pro- 
ceeded with.) 2d. 

A globe, with a central box for a written despatch, is 
weighted so as to float with one side always upwards, 
and on this side are inscriptions of the different modes 
in which ships are lost, such as ‘‘ stranded,” ‘‘ice,” 
“fire,” &c. Over these inscriptions works a shield 
which covers all but one of them, so that by turning 
it to the required position and fixing it there by means 
of the lid which closes the despatch box, it will at 
once be evident from what cause the ship was lost. 
3536. Va.ves, B. R. Phillipson.—Dated 1st September, 

1880,—{ Not proceeded with.) 2d. 

This relates to means for enabling pipes to be 
drained and so prevent bursting during frosty weather, 
and it consists of an air valve placed near the 
upper extremity of the pipes, and a draw-off cock at 
the lowest point. The valve is made of glass, stone, 
china, or other non-corrosive substance, so as not to be 
= become bound in its place like one formed of 
me 
3540. Acip, J. Jinvay.—Dated 1st Septem- 

ber, 1880.—(A communication trom F, Benker.)—{ Not 
proceeded with.) 2d. 

So as to utilise a large portion of the nitrous acid 
which escapes when treating nitrate of soda or 
potassa with sulphurous acid fumes, and also to absorb 
the residue so as to prevent the deleterious effects of 
the escaping nitrous acid, a current of sulphurous acid, 
ina us form, is introduced into the lower part of 
the chamber amongst the nitrous acid fumes, when the 
nitrous acid gives part of its oxygen to the sulphurous 
acid, and converts it into sulphuric acid, while 
the nitrous acid becomes nitric oxide, which is com- 
pletely absorbed in the sulphuric acid. 


35483. Arr-compressinoc MacHINeERY, P. Bvans.—Dated 
lst September, 1880.—(Not proceeded with.) 2d. 
This relates to the efficient filling of the cylinders 
with full bodies of air at atmospheric and low 
temperatures, and the maintenance of such low 
temperatures during compression ; also in utilising 
the heat liberated in compressing air for increasing 
the effective force of such air after com ion ; also 
the production of compressed air in such a state that 
it can be worked expansively with efficiency and 
economy. The cylinder is fitted with two pistons on 
the same rod, the air being compressed between each 
piston and its respective end of the cylinder, while 
the space between them forms a water chamber to 
keep the cylinder cool. 
3545. Tarcers, Foxon.—Dated 1st September, 1880. 
—(Not proceeded with.) 2d. 

In order to make the target self-registering, it is 
formed in segments, which are connected together so 
as to form a target of the ordinary form, but which on 
theimpact of a bullet are forced backwards and 
operate mechanism connected with a registering 
medium, which may be either electrical or pneumatic. 


Wartcues, L. Dee.—Dated 1st September, 1880. 


The watch is fitted with a dial on each side, one 
indicating the hours and the other the minutes, and 
over each moves a hand, the object being to enable 
the user to discover the exact time to a minute with 
more facility than at present. 


intercepted and bent towards it by another mirror at 
the other end of the base, these mirrors having their 


reflecting surfaces in one parallel plane, as with the 
index pone | horizon glasses of anordinary sextant when 
its index is at zero. 


3550. Perarinc, EvAporaTING, AND CONCENTRAT- 
ING SACCHARINE JUICES, F. A. Bonnejin.— Dated 
lst September, 1880. 4d. 

For the treatment of saccharine juices previous to 
the evaporation of water therefrom, they are made to 
circulate within a pan Be are inside a vessel in which 
a constant current of hot water is maintained, by 
which means all heavy —— or inorganic matters 
are separated therefrom. The juices thus decanted are 
concentrated in an evaporator, and then still further 
reduced in a continuous vacuum pan. 


3552. Preventino tHe WITHDRAWAL OF THE Con- 
TENTS OF J. Betjemann.—Dated lst Sep- 
tember, 1880.—{ Not proceeded with.) 2d, 

A number of claws are hinged to a plate, and their 
lower ends take under the collar round the bottle. 
Above the plate is a spindle, on which a lock of suit- 
able construction can travel, the spindle being formed 
with holes to receive the bolt, and thus prevent the 
upward movement of the claws. 


3553. C. Weekes.—Dated 1st September, 1880,— 
(A communication.)—(Not proceeded with.) 2d. 

A square hole is formed through the centre of each 
block of fuel, a number of which are threaded on a rod 
at right angles to each other, the rod being then 

laced in the furnace with the points only of the 
Blocks touching the bars. 


3554. Earruy Sisicates, Parry and T. H. Cobley. 
—Dated lst September, 1880.—(Not proceeded with.) 


2d. 

Sand, siliceous rocks, or slags is mixed in certain 
proportions with furnaced sulphate of soda known as 
salt cake and with small coal, the whole being burnt 
upon the hearth of a furnace, and when the silicate is 
formed it is run out, and while hot a jet of steam is 
thrown on it, so as to break it up and render it more 
soluble. It is then ground and boiled in water, the 
solution obtained being treated with caustic lime. 
3556. Pumps ror Marine Enoines, &., W. P. 

Thompson.—Dated 2nd September, 1880.—(A com- 
munication from T, Bleoate.) sd. 

The pump is of the semi-rotary or vibratory cl.ss, 
and is designed chiefly for use with marine engines. 
It consists of a shaft A driven by vibrating levers and 


oe a bce | piston C forming the segment of 

acylinder. Through the piston passages E are formed, 

and are closed by valves F. A a of similar con- 
struction, but made double-ended, is described. 

3557. Buttons, Stuns, &c., 7. Simmons.—Dated 2nd 
September, 1880.—( Not proceeded with.) 2d. 

In order to make studs having the appearance of 
solid tortoiseshell, a thin veneer of the latter is 
cemented on to a disc of horn, 

3558. Spinning anp Twistinc Worstep, &c., G. 
Howarth and W. Cowburn. —Dated 2nd September, 
1880.—(Not proceeded with.) 2d. 

The apparatus prevents the formation of “ hard 
waste" or doubling with the yarn of a en er 
spindle, and alsostops snarls, and conveysthe ht 
roving to the front rollers to be there rolled and 
formed into roller laps during the time the operator 
is occupied elsewhere. The ay are made with 
conical or round bosses to s' y them and prevent 
loose yarns getting entangled on their tops. 
$3561. Steam Traps, J. Conlong and J. Robertshaw.— 

Dated 2nd September, 1880.—(Not proceeded with.) 


2d. 

A hollow sphere is formed with a boss having two 
ports, and bored to receive a pipe or plug with two 
corresponding thoroughfares, one being the inlet and 
the other the discharge. The reservoir can turn on 
the pipe so as to open or close the ports, being 
actuated by the accumulation of condensed water in 
the interior. 


3562. Prixtinc CoLours on Twine, &c., J. Blakey, 
S. Collinge, and H. G. Grant.—Dated 2nd September, 
1880.—({Not proceeded with.) 2d. 

This relates to improvements on patent No, 3109 
a.D. 1875, and consists in printing the colours upon 
the twine by passing it between printing faces, which 
are fed with colour on their peripheries by a colour 
roller. These faces are mounted on the of a 
pair of clips, which are caused to slide upon and 
revolve with a shaft by means of curved levers 
actuated by cams. 

3565. ror SreaM VESSELS, &c., C. Meiter. 
—Dated 2nd September, 1880.—(Not proceeded with.) 


2d. 

This relates to ball or shape signals, and consists in 
making them of a flexible material, and causing them 
to be distended or to collapse by means of a series of 
rings. 

CLosinc ConNTAINING AERATED 
Liquips, 7. Walker.—Dated 2nd September, 1880. 6d. 
This consists in closing glass bottles by moulding 


the exterior of the head of each bottle whilst 
the glass of which the head is composed is in a 
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heated and plastic state, with two or more longitudinal 
slots or ope through it, and with the under 
side of each of the parts of the head, which are left 
projecting, made to form inclines, by means of which a 
cap may be drawn against and held over the mouth of 
the bottle. 

3569. Omnipuses, J. Tilley.—Dated 2nd September, 

1880.—(Not proceeded with.) 2d. 

The seats inside are placed back to back, witha glass 
frame between them to prevent draught. The 
windows are made broad so as not to rattle, and 
above them is a shelf for passengers’ use. 
$571. Stoprine anp Startinc TRaMway Cars, &c., 

W. D. Hartley and J. T. Hampson.—Dated 2nd 


September, 1880.—{ Not proceeded with.) 2d. 
Gearing capable of being thrown in or out of con- 


nection with the car axle is caused to rotate a barrel, 
and wind up a chain attached to a spring, which is 
thus putin tension, while other gearing also ca ble 
of being thrown in or out of connection with the axle 
and barrel is employed to apply the force thus stored 
up so as to rotate the axle and assist in re-starting the 
car. 


35°72. Paper-makinc Macuivery, J. Hawthorn.— 
Dated 3rd September, 1880. 6d. 

This relates to the means for withdrawing moisture 
from the layer of pulp lying upon the travelling wire 
in the paper-making hine, and sists in inter- 
posing between the wire and the vacuum boxes a 

rvious apron so as to reduce the friction and increase 
the durability of the wire. In the main figure A are 


the vacuum boxes, B the travelling wire, and C the 
apron, preferably of perforated vulcanised tchouc, 
its upper surface being preferably honeycombed or 
pate. p with cells, with a perforation in each cell, as 
shown in the second figure. 


3573. Sizinc Macuives, &c., T.- Singleton.—Dated 
3rd September, 1880.—(Not proceeded with.) 4d. 

So as to ascertain when-the level of the size in the 
size trough is too high or too low, a steam whistle is 
employed in combination with a revolving float, and 
is caused to produce a continuous whistle when the 
level is too low, and an intermittent whistle when it 
is too high. Other improvements relate to heating 
the size, the formation of the yarn beams, the size 
cock, the mode of working markers or dabbers, the 
maintenance of the size at a constant level, the em- 
ployment of a comb between the immersion and 
squeezing rollers to prevent broken yarns being car- 

on to the squeezing rollers. 


35'7'7. Caces, Lirrs, on Hoists ror Mrvygs, &., M. 
Bawer.—Dated 3rd September, 1880.—(4 communica- 
tion from L, Rieq.) 8d. 

This consists of four double-armed leyers for each 
frame, each two of which are fixed on axles. The 
axles are put in revolution by means of & workin 
lever fixed on one of the axles of the double-arm 
levers, and connected with the ly situated 


358'7. Omyisuses, Tramcars, &c., C. Brothers.—Dated 
8rd September, 1880.—{ Not proceeded with.) 2d. 
The body of the vehicle is divided longitudinally by 
a partition, and transverse partitions further divide it 
into a number of ‘separate compartments, each fitted 
with sashes to allow of each compartment to be shut 
off from the adjoining ones when desired. 
3590. Setr-neatinc Smoorntne Iron, A. Norris.— 
Dated 3rd September, 1880.—(Not proceeded with.) 


The top and bottom can both be used for the 
smoothing process, the iron being so slung tothe handle 
that it can be turned over at will. Inside the iron a 
lamp is hung, so as not to be turned with the iron, by 
which means one face is being heated while the other 
is in use. 

35092. Trearment or Bituminous SHAes, &c., W 
Ayrton.—Dated 3rd September, 1880. 4d. 

This relates, First, to the separation of the oily and 
colouring reg shales, obtain. 
ing a material capable of use for purposes for which 
ins clay is used. For this purpose the shale is 

und in water so as to bring it toa stiff paste, which 
oo transferred to a pug mill, into which a stream 
of water flows. The diluted shale then flows to aseries 
of tanks ing from one to another, and depositing 
its pea? worry according to their specific gravity. 
The precipitate in the second or third and followi: 
tanks is silicate of alumina, and can be used instea: 
of china clay. The silicate of alumina thus obtained 
may also used as a substitute for the whiting or 
china clay ordinarily used as an ingredient of the 
composition used in the fact of jap d 
table baize, &c. 
3598. Yeast, J. BE. Newby and J. F. Ramsay.—Dated 

4th September, 1880. 4d. 

This consists in the employment of esculent roots 
and cereal grain, the former being immersed in water 
and heated for about ten hours, after which they are 
pulverised, while the latter are reduced to a fine flour, 
and, after grit been removed, added to the 
roots in the proportion of two parts grain to five parts 
of roots, and allowed to remain for forty-eight hours 
in aclosed vessel at about 190 deg. Fah. A hundred- 
weight of the cereals is added to about 14 gallons of 
water at from 160 to 200 deg. Fah., and allowed to 
steep for four or five hours. A small quantity of the 
previous mixture is then added to the latter and 
causes it to ferment, the action being allowed to 
continue for twelve or more hours. <A few gallons of 
water is added, the whole stirred, and then allowed 
to settle, the water being removed by filtration, 
leaving the yeast behind. a 
3504. FrAMEs FOR ADVERTISING, T. Whetstone.—Dated 

4th September, 1880.—(Not proceeded with.) 2d. 

The frames of looking-glass and pictures are formed 
with grooves to receive pieces of wood, glass, metal, 
or other suitable material, on which advertisements 
are written or printed. 


$3506. Brusues, S. Abraham.—Dated 4th September, 
880. 2d. 


1880. 
Wires of hardened and tempered brass are used in 


ppositely 
axle by a connecting-rod and small lever. Accordi: 
to the position of the working lever, the double-arm: 


levers on which the frame when rests will 
| 
allow the frame to pass or to be stopped. Two axles 


act as centres for the doubled-armed levers. That end 
of the double-armed levers which faces the pit acts as 
point, and their end as resistance 
a oe he resistance of the double-armed levers, that 
to say, the tendency to obtain a horizontal position 
by virtue of the charging through the frame, is pro- 
duced by means of springs fixed on the outside. 
35'79. Porous Cray ARTICLEs, &c., C. M. Sombart.— 
Dated 3rd September, 1880.—(A communication from 
G. proceeded with.) 2d. 

The articles after being formed of uncalcined clay 
uniformly charged with water, are brought into con- 
tact with highly-heated metallic or other plates, so as 
to cause a rapid evaporation of the water, and produce 
a —-* of pores in the articles, which are then 


3581. Mera, Hurpwes, Fencinc, anp Gates, S. 
3rd September, 1880.—(Not proceeded 
with, . 

The uprights of H or T section are punched through 
the web where the horizontals are to be attached, the 
latter being notched so as to form shoulders on each 
side of the web, and the flanges of the upright are 
bent round so that the edges bear against the shoulders 
on the bar. 

3582. Surps or VEssELs, G. F. Harring- 
ay ae 3rd September, 1880.—(Not proceeded 
with. 

This relates to improvements on patent No. 2813, 
A.D. 1877, and consists in forming the immersed parts 
of the twin hulls with a bottomless longitudinal water- 
way between them, the immersed parts of the inward 
bow of each hull being formed to converge about half 
the water which the hulls meet upon a screw propeller 
working at an angle of 20 deg. between the hulls near 
the bows, so as to raise the water and force it back- 
wards when propelling the vessel. 

3583. Depmatory Process For SHEEP Skrxs, &c., 
A, M. Clark.—Dated 3rd September, 1880.—(A com- 
munication from C. J. P. Desnos.) 2d. 

This relates to a process for removing wool from 
skins by a product obtained by the hing in the 
cold of wools in the grease, such washing yielding an 
almost pure alkaline soap. In carrying out this in- 
vention the water used for washing is evaporated, and 
the residue calcined, the product obtained when 
treated with water giving carbonate of potash, by the 
aid of which skin may be unhaired. 


3584. Hyprocen, &c., C. Hessel.—Dated 3rd Septem- 
ber, 1880. 4d. 

This relates to the production of hydrogen by the 
joint decomposition of water and hydrocarbons at 
an elevated temperature. For this purpose steam and 
hydrocarbons are injected into a heated retort, suffi- 

ent water be’ ded either to convert the whole 
of the carbon of the hydrocarbon into carbonic acid, and 
thus liberate the hydrogen as well of the water as the 
hydrocarbon, or to convert the carbon of the hydro- 
carbon into carbonic oxide, and liberate the kydrogen 
of the water and hydrocarbon. 
$585. Facitiratine THE ATTACHMENT OF JOINERY 

Work To Brickwork, A. Smith.—Dated 3rd Septem- 
ber, 1880.—(Not proceeded with.) 2d. 

Specially formed brick-carrying keys or blocks of 
wood are inserted in the brickwork at the points 
where the attachment of the joinery work is to be 
effected. 
$3586. Revotvine or Suutrers, &c., C. M. 

White.—Dated 3rd September, 1880.—(A communica- 
tion from J. G. Wilson.)—{Not proceeded with.) 2d. 

The slots or laths are formed of diamond-sha) 


e 
are ed, distance pieces of india-rubber being 
placed on the wires between the laths, 


bination with the hair or fibrous bristles. 


8509. Smoxinc Toxsacco, &., FE. P. Alexander.— 
Dated 4th September, 1880.—(A communication from 
H. Berrens.)—(Not proceeded with.) 2d. 

The bottom of the bowl communicates direct] 
a condensing chamber containing sponge, coke, or 
other porous material, to the bottom of which the 
smoking tube is ted. The chamber has a 
stopper for introducing and withdra 
the porous material. 

3601. Dressinc TaBLEs AND WASHING Sranps, &c., 
L. Siegenberg.—Dated 4th September, 1880.—(Not 
proceeded with.) 2d. 

This relates to the construction of tables, &c., so 
that they can be readily taken to pieces for packing, 
and consists in forming the top frame and top in the 
usual manner, and to the top frame the legs, foot- 
board, and other parts are secured by means of bolts 
and nuts. . 

3608. Tin-pLates, &., E. Parry and T. H. Cobley.— 
Dated 4th September, 1880. 4d. 

This relates to tin, zinc, or other plates, with a 
vitreous coating to prevent the action of acids = 
them when made up into fruit tins or cases. e 
coating ists of an insoluble silicate or fluo-silicate 
and a soluble silicate or fluo-silicate, the two be’ 
mixed together and laid on the plates with a brush, 
or the plates may be dipped into a bath of the mixture, 
after which they are dried in stoves and are then 
ready to be made into boxes or cases. 
$3618. CHecxinc Recerpr or Money, M. Bebro.— 

Dated 6th September, 1880.—(Not proceeded with. 


2d. 
A roll of consecutively numbered tickets is placed 
in a box upon a roller, and as the tickets are issued 
suitable registering hanism is actuated 


83695. Gas, J. F. Parker.—Dated 10th September, 1880 
4d. 


Hydrate of lime is mixed with petroleum, paraffine 
oil, or any other volatile liquid product obtained by 
the distillation of coal, coal-tar, mineral oil, shale, or 
schist, and the two heated to redness in retorts, pro- 
ducing a permanent gas suitable for illuminating and 
heating purposes. 

5836. Vatves anp VALVE GEAR FOR DIRECT-ACTING 
Enornes, J. B. Handyside.—Dated 20th December, 
1880.—(A communication from G. H. Reynolds aad 
T. J. 6d. 

This comprises the combination in a direct-acting 
engine of a main valve, an auxiliary cylinder, 
auxiliary pistons for moving the main valve, and an 
auxiliary valve adapted to be turned to admit steam 
to act upon the auxiliary pistons, and preferably 
arranged in line with the auxiliary pistons. The 


with 


chest of the auxiliary valve may be constructed to 
form a cover to the auxiliary cylinder, thus dis- 
pensing with a separate cover therefor. It also com- 
prises the combination with an auxiliary valve, a 
reciprocating piston rod, and an auxiliary valve stem, 
of an arm fixed to and projecting from such piston 
rod and a bar attached to the valve rod, and having in 
it a slot of novel form, by means of which the arm 
turns the valve rod as the piston rod approaches the 
end of its stroke. It also comprises the combination 
with a we otenes piston of a statio rack, 
and a hand-power lever adapted to engage with the 
piston rod, and comprising a toothed sector for 
engagement with the rack. The drawing shows a 
central longitudinal section of a steam pump embody- 
— the water end of the pump being 
om 3 
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3549. Rance Finpina, &c., W. H. Wheeler.—Dated | 
4th September, 1880.—(Not proceeded with.) 2d. | 
This relates to apparatus for combining in one view 
the vision of a distant object from both ends respec- 
tively, of a constant portable base to measure the 
angle contained within these two lines of vision by : 
the movement of an arm carrying a plane mirror or 
totally reflecting prism, adjusted over the centre on | 
which it moves, which mirror, while placed in one line 
of vision and allowing a direct view of any otis over | 
it, reflects also rays from the same — as it would 
be seen another line of they been 
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254. MecHANISM FOR OPERATING THE SLIDE 
Rests oF LatHeEs, William Sellers, Philadelphia, 
Pa.—Filed October 19th, 1880. 

Claim.—In combination, a spiral pinion aning 
on asplined driving shaft parallel to the traverse 0! 
the saddle, a spur wheel geared therewith and 
revolving freely upon an inclined shaft carried by the 


saddle, a clutch to engage and disengage this spur 

wheel and the inclined shaft, and a spiral pinion 

keyed upon this inclined shaft meshing with a rac 

upon the shear, the combination being and opera’ 

substantially as and for the purposes set forth. 

238,411. Door Frame ror Retort BENCHES OF Gas- 
works, Albien H. Lowell, Manchester, N.H.—Filed 
Novewber 2ad, 1878. 

Claim.—{1) In a door frame for gas retort benches, 
the combination of an upper frame section, to whi 
the door is hi , having vertical legs tenoned at 
their base ends, with a base section adapted to be set 
in the floor, and provided with sockets to receive the 
tenons of the upper section, the connections between 
said two sections constituting yielding or slip joints, 
to counteract the expansion or contraction of the 
furnace walls, substantially as described. (2) In a 
door frame for gas retort benches, the upper section 
A, to which the door is hinged, consisting of a frame 


w 
30) 
> 


adapted to be held against the wall of the retort, and 
provided with vertical legs tenoned at their lower 
ends, in combination with a base section B, adapted 
to be set in the floor of the furnmace-room, and cast 
with vertical standards connected by a ledge which 
rests upon the floor, said standards being further 

vided with feet at their lower ends, and with sockets 
at their upper ends to receive the tenons of the upper 


section, the connections between said sections con- | 
stituting slip or yielding joints, substantially as | 


described. 
238,448. Duptex Gerritt Smith, Astoria, 
Brief.—A device for killing the static harge. 
One pole of a condenser is attached to the main line 


and the other to a supplementary artificial line, which 
to ground the of the relay, 
us permitting the re-acting discharge of the con- 
denser to neutralise that of the main line. 
238,485. Picker Srick ror Looms, Silas C. Clatur, 
Manchester, N. H.—Filed July 22nd, 1880. 
Brief.—In order that the picker stick may yield 
when a shuttle becomes trapped its upper portion is 
hinged to the lower portion and secured in position by 
the spring catch. The catch yields when the upper 
portion of the stick meets with resistance and permits 
it to turn upon the hinge. Claim.—{1) The compound 


picker stick composed of the metal foot and catch and | 


the pivotted top part K, a and held in a yield- 

ing manner by the said catch, to 

as descri (2) In a picker stick, the metal foot and 

catch, and top part pivotted at M on the foot . 

combined with means to adjust the stress or force 

of the spring of the catch, as and for the purpose 
described. 

238,508. Tuvere, John M. Hartman, Philadelphia, 
Pa., assignor of one-half to Louis Taws, same place. 
—Filed October 12th, 1880. 

Claim.—(1) Thecombination of atuyere with a hooked 
lip on the butt-end, a tuyere pipe with a collar, anda 
globe joint, and an oscillating clamp with hooked 
bolts to attach the tuyere pipe to the tuyere, whereb: 
the expansion of the tuyere pipe cannot interfere wi 
the joints, all as substantially set forth. (2) The com- 
bination of a tuyere pipe with a globe face and a closed 


tuyere having the lug B for coupling nate and 
tuyere, as and for purposes herein descri! (3) In 
combination with a closed tuyere, a water supply pipe 
K inserted at the bottom of the tuyere, and having 
two or more points of delivery. (4) In combination 
with a closed tuyere, a water discharge pipe T inserted 
in the top of a tuyere, and having two or more points 
of discharge. (5) In tuyeres having internal shields 
for protection of the tuyere proper, making said shield 
detachable, and thereby interchangeable with other 
similar shields when a shield becomes injured by use. 


operate substantially 


535. Macutne ror FLanaine CrkcuLaR ParEs, 
Martin W. Shapley, Binghamton, N.Y., 
to James E. and Wim. M. Shapley, same place.—Filed 
October 25th, 1880. 

Claim.—Q1) The rotating bed and holder between 
which to confine 2 metal plate to be flanged, and the 
flanged roller A, held to revolve about a vertical axis, 
and an adjusting screw B, and the horizontally- 
movable carriage in which the said screw is held, 
combined with the roller C, its yey Pop 

ht angles to the axes of the sai 
bed, a ¢: to hold the shaft D, and with means to 
move the said carriages toward and from the axis of 


the said rotating bed, the said rollers turning about 
axes at right angles to other, substantially as 
shown and described. (2) The holder, the rotating 
| bed G, its segmental adjustable rims K, and means to 
move them to expand and contract the diameter of 
| the bed, combined with one or more rollers to act 
upon and turn over the of a metal disc or plate 
| secured to and rotated with the said bed and holder, 
j substantially as set forth. 
| 238,548. Sream Vacuum Pump, Gardiner F. Badger, 
| East Orange, N.J., assignor to Pulsometer Steam 
| Pump Company, New York, N.Y.—Filed November 
19th, 1880. 
| Claim.—{1) In the construction of a steam vacuum 


said sleeve in retracted position until released, as set 
forth. (2) The combination of the shaft G, the sliding 
sleeve L, provided with key feather M, locking it to 
the shaft, so as to turn therewith, and the pulley K, 
the said key feather sliding with the sleeve, to form a 
clutch pin to engage the sleeve and shaft with the 
ulley, as and for the purpose set forth, (3) The com- 
Pination of clutch sleeve L, having aes | deepening 
inclined recess 8 and flat face S!, the loose drive pulley 
K, and self-locking trigger R, under control of the 
operator. (4) The device G, for adjusting the shaft 
and plunger, in combination with the clutch sleeve L, 
formed with inclined recess 8 and flat face S!, and 
adapted to be held in disconnection, as set forth. (5) 
The treadle Q, in combination with the trigger R, 
spring P, and clutch sleeve L, having flat face S!, the 
said trigger adapted to hold the said sleeve in 
eden osition until released by the said treadle, 
as set forth. 
238,584. Srraw evator, Michael F. Hartman, 
Henrietta, Pa.—Filed August 11th, 1880. 
Claim.—(1) In a straw carrier or elevator, the com- 
bination, with the standards E? and frame A, of the 
supporting standard H and adjustable standard H1, 
both of said standards provided with sharp lower 


pump, the combination, with the induction chambers 
| D! D! and eduction chambers H, of the upward flaring 
| valve seats C D and detachable valve seats F G 

respectively having corresponding downward bevelled 
| edges, all arran, substantially as herein shown and 

described. (2) In a steam vacuum pump, as a means 
| for holding the induction valve seats, valves, and 
valve guards in place, the combined rod I., and set 


‘ screw M, substantially as herein shown and described, 
said rod and screw being set in line at right angles to 
the face of the valve seat, as set forth. (3) In a steam 
vacuum pump, the combination, with the valve seat 
G, valve E, and screw tapped valve guard K!, of the 
screw bolt O, substantially as herein shown and 

| described, said bolt being entered through the shell of 

| the pump and screwed at right angles into the valve 
| guard, as set forth. 

| 238,557. Speaxrnc TeLepnone, Francis Blake, 

Weston, Mass.—Filed January 19th, 1881. 
| Cleim.—In a battery telephone, a branch circuit ot 


238 557 


LINE 


CROUND 
proper resistance forming a bri for the two 
electrodes, substantially as AA 


238,558. TeLernone, Franeis Blake, Weston, Mass. 
—Filed January 15th, 1881. 

Claim.—The combination of two or more battery 

transmitters so placed as to be acted upon simulta- 


238558] 


= 
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CROLND 


neously by the same sounds, and each being in an 
independent local circuit, a part of which forms the 
primary of an induction coil, while the several 
secondaries are in line in the main line. 
238,5'77. Macuinery Ferdinand Du Brul, 
Cincinnati, Ohio, assignor of one-half to Napoleon 
Du Brul, same place.—Filed January 14th, 1881. 
Claim.—{(1) The combination of the clutch sleeve L, 
formed with inclined recess 8 and annular flat face 8!, 


(238577) 


YAY 


and the trigger R, having portion R adapted to work 
in said recess and pase in front of the face, to hold the 


extremities, substantially as and for the purpose 

herein shown and descibed. (2) The combination, 

with the elevator E E! E?, of the brackets F F, pro- 
vided with swivel pulleys F! F! having guard fingers 

F? F2, ropes X X, and the clutch windlass composed 

of the sleeves M K, clutch L, ratchets K! M1, and 

pawls, the several parts constructed and relatively 
arranged to operate substantially in the manner herein 
shown and describe: 

238,595. Tureap Contractor FOR SPINNING Ma- 
CHINES, Edward Kilburn, New Bedford, Mass.— 
Filed July 6th, 1880. 

Brief.—The thread contractor is secured to the 
hinged guide board below the usual guide eye, and is 
composed of a piece of wire coiled at one end to form 
a ring, which is provided with a lateral opening for 
the insertion of the thread. Claii.—The contractor I, 
formed as described, to leave an open space for the 


insertion of the yarn therein laterally, combined with 
the hinged guide board and its guide eye located above 
the contractor, and with the ring rail, ring, and 
traveller, and with the spindle to turn the bobbin 
upon which the yarn held within the said contractor 
is being wound, substantially as described. 
238,612. Ixsector, Louis Schutte, Philadelphia, Pa.— 
Filed December 20th, 1880. 
Clain.—{1) In a duplex injector, substantially such 


valves and a loose bar or lever connecting said valves, 
all enclosed within the injector, and an operatin 

device located on the outside of the injector and united 
with the device connecting the valves, substantially as 
described and shown. (2) In a duplex injector, the 
combination of two steam admission valves, a loose 
bar or lever forming a direct connection between said 
valves and starting valve, and a rigid direct connec- 
tion between the starting valve and the bar which 
connects the steam valve, substantially as described 
and shown. (3) The herein described injector, con- 
sisting of two parts, one discharging into the 


other, steam valves controlling said parts and con- 
nected by a loose bar, a starting valve, and an 
operating lever connected by rods or links directly 
with the starting valve and with the loose connecti 
bar, as set forth. (4) In an injector substantially suc’ 
as shown, an operating lever pivotted to a jointed 
support, and provided with excentric lugs and links 
encircling said lugs, and connected directly with the 
starting valve an ge stem of the steam valves, 
substantially as set forth. 
238,677. Rotter Mitt ror Grinpinc Grarn, 
- William D. Gray, Milwaukee, Wis., assignor to 
Edward P. Allis, same place.—Filed December 24th, 


1880. 
Claim.—(1) The combination, in a grinding mill, of 


GW) 


two parallel rolls geared to run toward each other at 
different speeds, said rolls being both provided with 


as shown, the combination of two separate steam inlet | 


continuous spiral ribs running in one and the same 
direction, the ribs of the fast roll having substantially 
upright faces on the front sides, and the ribs of the 
slow roll having substantially upright faces on the rear 
sides. (2) In combination with the swinging roll 
supports E and the rods G connected thereto, the 
excentrics H, shafts I, and rod K. (3) In combina- 
tion with the movable roll supports E and the rods G 
adjustably connected thereto, a transverse shaft I, 
provided with two excentrics connected to the rods G 
at opposite ends of one roll, whereby the roll may be 
thrown into and out of action instantly without 
changing the adjusting devices. (4) The combination 
of two rolls, a single intermediate rod below the rolls, 
and two independent agen J scrapers arranged to 
bear against the respective rolls, and both constructed 
and arranged to pivot upon the single rod as shown. 


238,678. Sewing MaAcHINE 
Motor, George F. Green, Kalamazoo, Mich.—Filed 
January 30th, 1879. 

Claim.—{1) A sewing machine head or frame pro- 
vided with a toothed wheel O, combined with a 
revolving armature electric motor permanently 
attached to said head or frame, and a pinion N! on the 
shaft of said armature in mesh with said toothed wheel, 
substantially as set forth. (2) The pin F, in combina- 
tion with guide G, the pin F working or _— on 
either side of guide G, in the manner and for the pur- 
poses described, (3) The combination of levers A and 
B with spring and pad L, all operated in the manner 
and for the purposes described. (4) The lever B, pro- 
vided with the ey eR, pin F, combined 
with the lever G, provided with a lateral offset and a 
notch, whereby the motion of said lever B in one direc- 
tion will cause said pin to engage said lever G to push 
it inte action, and by engaging with said notch hold it 
in action, and by a continued motion of B said pin 
will be passed over and disengaged from said lever G 
and return to its initial position by the other side. (5, 
The wheel M on the sewing machine shaft, combin 
with the lever B, provided at its end with a pad or 
brake L, capable of striking said wheel on one side of 


[239578] 


a line vertical as to its centre, and the buffer, capable 
of striking said wheel on the other side of said vertical 
line, whereby a movement of said lever in the same 
direction may either stop or start said wheel, as set 
forth. (6) The levers A B, pivotted with same axial 
line and coupled together by offsets or lugs 8, in 
engagement when said lever A is moved in one direc- 
tion, but disengaged when said lever is moved in the 
other direction, combined with the bumper C and pad 
L, on the lever B, whereby the machine may be 
stopped or started by a movement in the same direc- 
tion, or the lever folded to be out of the way during 
storage or transportation. 
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PARAGRAPHS— 
The Foreign Iron Trade .. .. .. .. .. .. 254 
Conservation of Energy .. .. .. .. 256 
Engineersinthe Navy .. .. .. .. .. 256 
Institution of Mechanical Engineers .. .. .. 256 
International Exhibition of Flour-mill Ma- 


Pattern and Trade Mark Protection of Austria.. 260 
Cook and Mylchreest’s Split Boss Propeller .. 203 


Melbourne Exhibition 268 
Board of Trade and Steel... .. .. .. .. .. 264 
Telephonic Exchanges .. .. .. .. .. «. 204 


TuE South Australian Ministry have consented 
to pay the Orient steamers one shilling per ounce 
for letters, one shilling per pound for parcels, and 
sixpence per pound for newspapers, despatched 
from Adelaide, conditional upon a fortnightly 
mail service being conducted, 


SoutH KENSINGTON MusruM.—Visitors during 
the week ending April 2nd, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 10,280; mercantile marine, 
building materials, and other collections, 3717. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 1600; 
mercantile marine, building materials, and other 
collections, 283. Total, 15,880. Average of corre- 


sponding week in former years, 14,662. Total 
from the opening of the Museum, 19,800,968, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


On Thursday, the 9th inst., the proceedings commenced 
with the reading of a paper by Mr. W. H. White, 


On THE STABILITY OF CERTAIN MERCHANT SuHIPs. 


This paper gave the results of a series of calculations 
made at the Naval College from data furnished by drawings 
of several typical merchant ships, and by inclining 
experiments made therewith by the builders for the pur- 
pose of ascertaining the vertical positions of the centres 
of gravity of those ships in a completed state. From data 
thus obtained estimates were made of the vertical position 
of the centres of gravity corresponding to various con- 
ditions of loading. From the information thus furnished 
a number of metacentric and stability curves were con- 
structed. Several of these curves were given in the 
paper, and the author explained their use in affording 
comparisons between naval and merchant ships, and 
showing the relative changes of position of the meta- 
centre and centre of buoyancy with change of centre of 
gravity consequent on loss or movement of cargo or con- 
sumption of coal. He explained that with many long, 
narrow, and deep merchant ships the greatest care had 
to be taken when unloading a cargo, coal being taken in 
as the vessel becomes light. Reference was made to the use 
of water ballast in order to make up for the stiffness lost by 
removal of cargo and coal. It was pointed out, however, that 
“there seems good reason for thinking that extreme narrow- 
ness in proportion to length and draught does not promote 
economy of steam power; and the movement in favour of 
greater proportionate beam which is now taking place 
will have the effect of increasing the initial stability of 
merchant steamers in the light condition.” The experi- 
ments of the late Mr. Froude were quoted as showing 
that with a constant length, draught, and displacement, 
the extreme breadth of a ship may be increased from a 
little over one-tenth the length to a little over one-eighth 
of the length, without increasing the resistance at moderate 
rags and with a decrease in resistance at high speeds. 

he fineing of the ends of the vessel, and the rounding 
out of the water lines at midships which always accom- 
panies this change of form of the ship, gives ter 
moment of inertia to the load line section, or plane of 
floatation of the same area; the height of the metacentre 
above the centre of buoyancy, and above the keel, is at the 
same time increased. The ag great difference between 
the conditions of stability in different types of merchant 
ships shows the necessity for determining those conditions 
for each type, and this is recognised by some builders 
who make a practice of experimentally determining the 
initial stability of the ships they build. 

Mr. W. Denny opened the discussion on Mr, White's 
paper, and said that some firms set off the metacentric 

eight in terms of the moulded breadth, and adopted a 
minimum metacentric height of 04 of that breadth, 
making the calculation on the assumption that the coal 
was consumed. He said that the great increasing atten- 
tion now being paid to stability of merchant = 
was a matter for congratulation and encouragement. , 
Martell spoke of the t importance of the question of 
stability, and remarked that some of the very long narrow 
ships weighed 0°6 of their load displacement, and, indeed, 
this was shown by reference to a table in the paper which 
gave the light displacement of one of the vessels as 
1760 tons and the load displacement as 2870 tons, or 61 
per cent. of light load. Froude, he said, had showed that 
greater width for ships might be advantageously employed, 
and another speaker said that greater width should be in 
every way encouraged, for ship after ship is lost for want of 
stability only. This speaker also remarked that the con- 
struction of the lighter structures on the deck should 
be encouraged, so as to get the centre of gravity low. 
Mr. Barnes remarked that the relation of the breadth of 
a ship to the length might have little to do with the 
stability unless the depth were taken into account, the 
depth being the more important factor. Mr. White 
replied upon the discussion, and a paper was then read 


Ox Waves Ratsep By PappLE STEAMERS AND THEIR 
Positions RELATIVELY TO THE WHEELS. 

The object of the author was to consider two sources of 
loss of power in paddle-steamers; these were, energy 
absorbed in creating and maintaining waves, and the effect 
of this wave formation on the whee The first of these, 
due to constant wave making, is common to all vessels 

ushed to a speed beyond that for which their size and 
orm fit them. It is irrespective of the description of the 
the acl and, according to the late Mr. Froude, forms a 

rge proportion of the total resistance. The author then 
explained that a ship much power sets 
=? wave formation which upsets the calculations upon 
w mas with an assumed water line, the diameter and posi- 


tion of the wheels were theoretically fixed. 


Fig. 1 was given as illustrating these causes of loss of 
power, It represents four vessels, marked A, B, C, and D 
respectively, and the waves that each sets up in smooth 


water at her maximum speed. The are—A, 11°4 
knots; B, 10°88 knots; C, 16°18 knots ; and D, 17°9 knots, 
or 20°61 miles, Exhaustive trials on the same measured 
mile were made with each of the vessels. The t; are 
widely different, and notwithstanding any imperfections 
that may be shown to belong to any of them, each vessel 
is a the fastest, or is the fastest, of her type and 
class, e first, marked A, raises three waves in the 
length, and brings the wheels into a wave hollow, thereby 
reducing the area of the paddle race considerably, and the 
centre wave curves too close behind the wheel to make the 
increased head of water of use in giving forward pressure 
to the vessel. The second, marked B, is a case of four 
waves in the length, a wave coming just in front of the 
wheels, the one abaft it being in this case also too far for- 
ward to be of service. The third and fourth, C and D, have 
about two and a-half waves in the length, the wheels work- 
ing at the normal level. These vessels are of a length and 
form more nearly corresponding to their speeds, and so the 
waves once raised will travel aie with the ship without 
a great expenditure of power to maintain their speed. In 
the case of the first two, however, as the dotted wave lines 
drawn under each vessel show, the length of rolling waves 
corresponding to the speed is in each case much greater 
than the waves made by the ship, so that short waves are 
made to travel at a rate beyond their natural speed, and a 
constant expenditure of power goes on to accomplish this. 

The vessel marked A is the shortest and fullest of the 
series, and was driven at the greatest speed in proportion 
to her length and form. This vessel was built in 1875 for 
heavy towing work abroad, and was tried on the measured 
mile. Thespeed was only about 104 knots. The followi 
day asecond trial was made with the ship more by the head, 
but with no better results, The speed was not satisfactory, 
and, as the boiler could not apparently give sufficient 
steam, it was about to be condemned, and one with more 
fire-grate substituted. It was not, however, clear that a 
new boiler would improve matters, so it was determined 
to subject the ship to careful trials at different speeds, and 
to note the wave formation, with the object of discover- 
ing whether the speed could be improved by increasing 
the boiler power. 
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When the speed and power curves shown in dotted lines 
on Fig. 2 were drawn, it was seen that no multiplication of 
power with the same wheel could increase the speed. 
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Curves of revolutions and slip being made—Fig. 3— 
pointed to a sudden falling off in the efficiency of the pro- 
pellers at the speed corresponding to the oping in the 
curves, and when the wave crests and hollows, as shown in 
Fig. 1, were set off, the cause was explained. The water, 
which was at its normal level about 10 knots, fell off about 
15in. at 11°4 knots, thus reducing the area of the paddle 
race by nearly one-half. The remedy seemed to lie in 
increasing the diameter of the wheels. This was done 
temporarily by bolting iron plates on the outside edge of 
each float, increasing the diameter 18in. This was wos 
and another trial made. The other conditions were the 
same on this as on the previous trial, except that the 


vessel was 9 on the slip and the bottom cleaned, and 
painted with a mixture of Thal paint and half tallow. The 
gain in speed was three-quarters of a knot, a half knot 

ing due to the cleaned bottom, leaving one-quarter of a 
knot as the result of increasing the diameter of the wheels. 
The curves belonging to this trial are shown on Figs. 2 and 
3 by lines in full. Fig. 1 shows that broad, full vessels 
exert power in raising a series of waves, whereas longer 
vessels of narrower and sharper design are more or less 
free from this. 

The curves in Fig. 4 give the comparative force required 
in each case in propelling the respective types at a given 
speed, assuming all the vessels to be of the same length. 
At 11 knots A takes four times the power of C and D, and 
twice that of B. 
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The author considers that, from the data derived from 
the trials, his paper shows the difficulty of driving full 
as compared with finer ones. 

ig. 5 is intended to show how little wetted surface affects 
the resistance in vessels of this class, and that surface is 
a most unreliable unit of comparison. 


While in the preceding paper reference was made to the 
advantage of a return to broader vessels, Mr. Hamilton 
concludes by saying that his paper shows “ the great waste 
of power in wave making in short, full paddle-steamers, as 
compared with longer and sharper types; and that much 
may be gained in economy by increasing the proportion of 
length to breadth and depth in vessels of this class, the 
success of vessels of this kind depending far more on 
their proportions than any fanciful form of lines.” 

The discussion on this paper was brief, and was followed 
by a paper by M. Marc Berrier Fontaine, Chief Constructor 
of the French Navy, on 


Tue Use or Mitp Street For SHIPBUILDING IN THE 
Frencu Dockyarpbs. 


After referring to the numerous papers which have been 
written on mild steel and its applications in this country, 
the author described the parts > re te by France and 
England in the manufacture and development of mild 
steel, and its employment for shipbuilding amongst other 
work. He then went on to describe the chief elements of 
manipulation of steel, principal of 
being the necessary t skill on the part of workmen, 
oie teal to be pe ta in spite of the failures due to 
the want of experience in dealing with the new material. 
He next went on to consider the importance of having 
special tools for dealing with mild steel for shipbuilding, 
and especially of mechanical rene aw for taking the 
plates from ovens and quickly depositing them on the 
tables or dies upon which they have to be —— so that 
the work may be done without hurry and whilst the plate 
is still red-hot. Much stress was laid on the use of gas ovens 
on the Gorman system instead of furnaces on Siemens’s 
system for heating plates for hot bending, the Gorman 
oven being simpler in construction and management. At 
Toulon, as soon as a piece of metal is brought to a fitti 
temperature, it is seized in the oven by pincers, to whi 
a rope is made fast, which, passing over other return 
pulleys, passes to one of two capstans. A workman starts 
this by pressing his foot on a lever close to the ground, a 
few turns of = inibeihing engine being enough to get the 
piece thus drawn on to the plates alongside of the guides 
upon which it is to be moulded; one of its ends being 

uickly fitted against these guides, the other end is 
clutched by a claw which is hauled upon by a cord seized 
upon one of the capstans. Wooden mallets and swages 
are used for almost all the work, but when excessively 
sharp curvatures, &c., are needed, and hammers have to 
be used, the work is afterwards. carefully annealed. 
Annealing is not otherwise resorted to, as the work is still 
at a colour heat when finished. 

The use of hydraulic presses gives the most satisfactory 
results when applied to the work of fitting and moulding 
angles or other work with sufficiently open curvature to 
admit of their being done cold. This is the case with all 
the deck beams, as well as for the greater part of the 
angles of the longitudinal stringers, and also for a very 
large proportion of the angles of the frames. At Toulon 
this work is performed by presses of graduated power from 
5 tons to 100 tons, some vertical, some horizontal, to suit 
all possible cases. One press of 100 tons is quite sufficient 
for straightening and moulding double Tee- of iron of 
350 x 150 x 15 mm., and of steel bars of 300 x 148 x 
14mm. The profiles of these are among the most rigid 
forms of all those yet dealt with. A press of 50 tons is 
sufficient for straightening and moulding almost ali the 
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other forms used, from that of H or double Tee-bars of | mum test of 30 tons to the square inch, or 47°25 kilo- 
steel of 250 x 130 X 10mm. Finally, the small 10-ton | grammes per square millimetre, while the minimum tensile 


presses can easily mould steel angles of 150 x 150 X 15 mm., 
and 5-ton —— will mould steel angles of 120 x 120 x 
12mm. The consideration of the effect of 

and punched edges has led the authorities to 


| 

holes | of double tee-bars, tee-bars, and bulb-iron, should be 
orbid the | of a still higher tensile strength, namely, 48 kilo- 
use of the punch for making cuts in the plates, whether | grammes in place of 47°25 kilogrammes per 


strength of the stringers and butt-straps tried along the 
grain, and that of bars of all sections with the exception 


uare milli- 


straight or curved, by a string of holes. In that respect metre. In the French Navy there is no superior limit to 


the exceptionally large stretch of the Toulon hydraulic 
shears, which is 1°50 metre, or 5ft., allows the shearing of 
the largest plates in any direction, and to cut sheets of any 
length up to 3 metres wide straight across. Curved cuts 
are obtained at once by means of a series of blades having 
graduated curvature, and brought sufficiently close to one 
another for them to cut out with sufficient exactness all 
shapes which can occur, whatever be their curvature. A 
collection of bent blades of this kind makes an outfit which 
is extremely valuable. The cutting edges of these blades 
are spiral, as in Kennedy’s spiral punch, thus having a 
shearing action. For splitting the ends of channel and 
other bars in the way often required for junctions with 
deck and flooring framings in ships, shears which are really 
long narrow punches working in long slot dies are em- 
ployed. Cutting thus takes place on both edges, and the 

ars are not distorted. It may be said generally that the 
tools which carry out the most exactly the work which 
has to be done, whatever it may be, are at the same time 
those which least upset the neighbouring portions of the 
pieces of work upon which they act. Care is taken that 
the working angles of these different tools are set as may 
be most suitable for each kind of work. The most rigorous 
and the most unceasing attention is given by the foremen 
and by the workmen themselves to seeing that the cutting 
edges of their tools should always be kept in the most 
perfect condition. In order to secure this, grinding 
machines with artificial emery grindstones specially 
arranged for setting the tools of various forms, are largely 
employed, these machines securing a regularity and a 
— of edge which it would be impossible to obtain by 
and. 
burrs, and finishing both plate work or moulded bars, as 
well as in finishing the small forged pieces, such as ring 
bolts, staples, hinges, and so forth, which form so large a 


— of modern construction. A saving of 22 per cent. has | 
n 


found to be the result of long-continued trial of 
twist drills properly ground with emery wheel machines, 
The nuproreaeeate in the results obtained by great care in 
every phase of the making of plates and moulded bars of 


These emery grindstones are also used for taking off | 


| the tensile strength of steel presented for acceptance, so 


that the total effect of the conditions required by it has had 
the effect of furnishing it with steel plates and bars havingan 
actual tensile strength very considerably in excess of those 
of the similar pieces of steel which are used in the same 
work in the building yards of Great Britain. This superior 
tensile strength is not bought in the French Navy at the 
cost of a reduction of ductility in the steel there employed, 
for a minimum elongation of 20 per cent. is demanded. 
regards the calculations of tensile strength, it appears 
from the results of the numerous experiments a that mean 
figure of 48 kilogrammes per square millimetre repre- 
senting the ordinary breaking strain of steel plates and 
moulded bars such as are actually used in the French 
Navy, is adopted. The usual breaking strength of the 
iron plates and moulded bars of ordinary and common 
quality which are delivered to it, cannot, on the other 
hand, be regarded as greater than 36 kilogrammes per 
square millimetre at the outside. For iron a factor of 
safety of 6 is used. Using the same factor for steel it is 
reckoned that plates and moulded bars of this metal may 
be safely loaded with 8 kilogrammes per square millimetre. 
The limiting loads of 6 kilogrammes for iron and 8 kilo- 
grammes for steel, are to one another as 1 : 1°33, conse- 
quently the inverse ratio of 1 to 0°75 indicates the reduc- 
tion of thickness, and therefore of weight, which the sub- 
stitution of steel for iron allows us to introduce into the 
plates and moulded bars which we use. This corresponds 
to an economy of 25 per cent. in weight. In order to take 
account of the loss of strength experienced during the 
work—a loss which may well of greater relative 
importance in steel than in iron—and in order to take 
account of the existence of an inferior limit below which 
we cannot reduce the thickness of steel plates without 
risking their buckling, and although there does not exist 
any general formal rule about this, the Constructors of the 
French Navy, in agreement with the authorities of Lloyd’s 
Registry, think that it is not safe to reckon on a final 
saving of more than 20 per cent. in the replacing of iron 
by steel in the weight either of the whole hull or of any 


steel has led the Constructors of the French Navy to con- | part of it. 


sider the desirability of relaxing by slow degrees the severe 


M. Fontaine then described at some length the experi- 


requirements which had at first been imposed by them for | ments by the French Navy, which have shown steel cor- 
the execution of work of every description to which the | rodes more rapidly than iron, and he concluded :—“ It would 
plates and moulded bars of steel should be submitted in not be safe to affirm very positively, for instance, that this 


the dockyards. 
to anneal steel plates and moulded bars are now incom- 
parably less frequent than they used to be a few years ago, 
and the number is still undergoing daily reduction. A 
return by degrees is being made to the use of the simple 

unch, without annealing and without riming, for cutting 

oles in almost all the pieces of framework of the new 
constructions, reserving the use of the drill for those pieces 
only in which there is special reason for keeping up the 
greatest possible strength, having regard to the more 
important position that they have to take in the construc- 
tion, or the exceptional strains they may have to bear. 
The vigorous precautions which the want of homogeneity 
at one time enforced are being discarded, and the most 
recent trials appear to prove that the loss of strength in 
punching and working is not much greater for steel than 
for iron. M. Fontaine therefore with very cautious enthu- 
siasm remarks :—“ It seems to me, therefore, to be beyond 
doubt that at no distant period—as soon as the breakage 
of steel work becomes sufficiently rare not to uire 
greater precautions in working these pieces than those 
which are applied to iron, that is to say—we shall very 
soon get into the way of punching nearly all the steel 
plates and moulded bars, and of only annealing them in 
exceptional cases, when they may have been submitted to 
very violent and very trying deformations—a treatment, 
in fact, precisely similar to what we give to iron under the 
same circumstances.” Owing to the more complete homo- 
geneity and ductility of the steels, and also to the increased 
practice workmen have acquired with the new metal, the 
welding of steel plates and bars can now be effected as 
easily, as simply, and as satisfactorily as that of similar 
work in iron, without, M. Fontaine says, its being neces- 
sary to have recourse to any special process or to the use 
of any particular flux. “A great number of weldings of 
steel plates and angles have been broken as tests, and the 
results of these tests, in which the fracture often takes 
place outside the weld, have finally led us to consider the 
welding of thin plates of steel as being as certain and per- 
fect as that of similar pieces of iron.” 

The author stated that the tensile strength demanded 
and the inferior limit imposed by the French authorities 
for steel plates and bars of various sections were not the 
same for all thicknesses and sections, but were ter for 
the smaller and thinner sections. Excluding boiler iron, 
for which an exceptional amount of ductility is considered 
indispensable, the inferior limit of tensile strength required 
by the French Navy is as a general rule higher than that 
specified by the English Admiralty, by Lloyd’s Registry, 
and even by the Underwriters’ Registry. It is only, in 
fact, for the thicker plates of from 20 to 30 millimetres, 
and for the stringers and butt-straps of all thicknesses, 
worked across grain, that the French Navy allows a low 
limit of 44 kilogrammes per square millimetre, or of 
28 tons to the square inch, This is specitied for, all through 
by the Underwriter’s Registry for all steel used in the 
hull. As the thickness of the plates diminishes the inferior 
limit required in the French Navy increases progressively, 
and for plates of from 6 to 20 millimetres in thickness, 
which includes nearly all those used in modern construc- 
tions, this limit already exceeds by 1 kilogramme per 
square millimetre that of the Liverpool Society. In order 


to be accepted for use in the French Navy, thin plates 
from 1 to 4 millimetres thick must be subjected toa mini- 


The cases in which it is judged necessary | 


extremely rapid corrosion of steel plates is solely due, as 
Mr. Barnaby assumes, to intense galvanic action arising 
between the metal and the black oxide by which it is 
covered, and that consequently it will be sufficient to clear 
the plates of this black oxide by means of a weak acid 
bath in order to make their oxidation in sea-water slow 
and uniform, like that which usually takes place on the 
surface of iron plates. It could not be affirmed with an 
certainty either that the greater or less rapidity wit 
which steel: plates are attacked by rust depends solely on 
the greater or less proportion of manganese which they 
contain, as has been suggested by Dr. Siemens in 1878, in 
a paper read before the Institution, a suggestion, however, 
thrown out with some degree of doubt. Finally, it cannot 
be affirmed, as has been recently stated before another 
society, that the corrosion of iron and steel plates is the 
more slow and regular in proportion as those plates contain 
a greater proportion of carbon or phosphorus, and that it 
is consequently not possible to find plates which 

the necessary ductility in combination with the valuable 
property of being attacked by rust only in a slow and 
regular manner when exposed to sea-water.” The 
French contractors consider that the cases in which 
steel rivets have hitherto been used do not seem to them 
sufficiently numerous, nor does the experience which 
results from them appear to them to have been sufficiently 
extended, nor sufficiently conclusive, to allow them to con- 
sider themselves in a position to dispense with the use of 
iron rivets, 

The discussion on this paper was opened by Dr. Siemens, 
who repeated the ever-recurring statements of those on 
one side, namely, that mild steel corrodes no faster than iron, 
while others hold to the general sense of the above remarks 
of M. Fontaine. He also spoke of the rapid corrosion 
caused by the use of two metals such as steel plates and iron 
rivets. He quoted some recent experiments by Professor 
Kennedy to show that mild steel was increased in strength 
by punching. Mr. White remarked that in punching 
strips it was well known that that material which was left 
at the sides was stronger as the hole was larger, as though 
the material was strengthened by the strain imposed, as 
iron or steel rods are by slight stretching. He also referred 
to the very complete machinery used by M. Fontaine for 
working steel cold, and to the numerous sections in which 
steel could be obtained in France, making hot work less 
frequently necessary. Mr. West said that pitting was 
often the result of the mechanical removal of paint covering, 
and that after a time corrosion gradually grew less and was 
no more thaniniron. Harder steel, he observed, was gradu- 
ally coming into use, and had increased in use since his paper 
on the subject. 

This paper concluded the Thursday morning proceedings. 

On Thursday evening the proceedings commenced with 
a paper by Mr. W. Denny, 


Oy Loca, Epucation NAvAL ARCHITECTURE. 
The object of Mr. Denny’s paper was to draw attention 
to the necessity for local education in naval architecture, 
for the large class in some districts of young naval archi- 
tects and draughtsmen who are unable to attend the Naval 
College, and to whom the examinations conducted by the 


South Kensington Department are almost wholly useless, | 


enable them to obtain it concurrently with their everyda: 

work, On this account, I think it is the duty of this 
Institution to express some opinion on the manner in 
which the South Kendagten examinations are at present 
conducted, and to press upon the Government, if defects 
can be shown to exist in these examinations, that the 

should be remedied promptly and effectually.” A curri- 
culum is arranged by the South Kensington Department 
which is spoken of as follows by the teacher, a gold 
medallist, of Dumbarton, who is also the head draughts- 
man of Messrs. Denny’s firm :—“ The teacher has to follow 
so very closely the line indicated by the questions put in 
each year’s examination, that there is little or no time to 
digress for the purpose of treating matters very important 
in themselves, but which are not among those required 
by the department. A large amount of time is occupied 
in describing to the pupils of elementary, and ined all 
the stages, matters with which they are never likely to 
have any practical acquaintance, and thus a good deal of 
the instruction becomes mere cram, the imparting of really 
useful information being sacrificed to the preparation of 
the — to meet the examination.” In order to give 
some idea of the examinations arranged by South Kensing- 
ton, Mr. Denny summarised the papers of 1878-79 and 
1880. These showed that the chief subjects relate to 
wood and composite shipbuilding. 

The retention of these and other subjects, which are to 
all intents and purposes archaic, crushes out more import- 
ant elements, and excepting the questions in iron con- 
struction, which have a practical bearing, there are very 
few of present importance and interest. The important 
omissions include :—The strength of sections of steamers, 
involving the calculation of the neutral axis and moment 
of inertia of these sections. The stability of vessels 
treated even in the simplest form, with reference to the 
metacentric height, and its alterations by the combined 
influences of change of draught and vertical change of 
weight. The nnad and power of steamers, Mr. Froude’s 
law of proportional resistances and speeds, and Mr, 
Inglis’s application of that law to the actual results 
obtained from speed trials, Besides these, there is the 
matter of trim, too often neglected in the designs of 
merchant steamers, How important for a pupil to know 
how to predict the effects on trim of coal consumption, of 
the addition or removal of ballast, of the fore and aft 
disposition of cargo, Ke, All these subjects are capable of 
clear and direct exposition with concrete examples, and 
without involving the very highest and most difficult 
treatment. All of them are a agengrsg,d necessary know- 
ledge for any naval architect who is to be entrusted with 
the design of vessels. Yet the South Kensington papers 
contain no hint of them or a question regarding them. 
These examinations are not obtaining the sympathies of 
practical shipbuilders, and unless a change is soon made 
even their best friends will be unable to support them, 

Mr. Denny submitted the following recommendations : 
—First, that the examinations be extended from three to 
four stages, so as to cover a period of four years, This 
period would not be too long, as drawing-ottice apprentice- 
ships are hardly ever less than of four years, and are 
generally of five years’ duration, He would omit alto- 

ther from the examinations, or make optional, questions 
in wood and composite shipbuilding, and questions in 
laying off—the former as useless for mercantile yards, and 
the latter as likely to be well enough taught for the 

urposes of mercantile shipbuilding in even the most 
rule-of-thumb shipyards. He would divide the questions 
for the mercantile yards in each year or stage into two 
portions, the first to include construction in iron and steel, 
the strength of rivetted joints, and the nature of iron and 
steel, their manufacture, and the tests generally required 
of them. The second portion would include as much of 
the theory of naval architecture, and the calculations 
connected with it, as could be imparted during the year’s 
private study to ordinary pupils. The first s might 
include, for example, questions on the details of iron con- 
struction and its methods, and examination in the calcula- 
tions necessary to produce an ordinary displacement curve, 
and to find the vertical centre of buoyancy. The second 
year might include questions as to the nature of iron and 
steel, their manufacture and tests, and examination in the 
calculations necessary to find the longitudinal and trans- 
verse metacentres. The third year might include questions 
as to the strength of rivetted joints and their disposition, 
and examination in calculations of trim, with concrete 
examples showing the use of the longitudinal metacentre. 
The fourth or honours year should include the calculation 
of the neutral axis and moment of inertia of a scantling 
section, and calculations as to stability, showing the use 
of the transverse metacentre. In the third and fourth 
years the necessary curves of metacentres, &c., should be 
supplied for the trim and stability calculations, so as to 
test the pupils in their ability to utilise these curves, 
Were wk a series of examinations carried out the result 
would be that the pupils’ minds would be awakened to 
all the main points of importance in naval architecture, 
and the minds of their teachers would be equally stimulated. 

Mr. Denny went on to explain that he did not think 
that the scheme would be too advanced for the pupils 
who would present themselves; and as to the ability of the 

upils, the experience of his firm justified some confidence 
Gee placed in this. Nearly three years ago his firm 
established a staff of girls as apprentices in their drawing- 
office, under the charge and instruction of a superintendent 
At first it was intended these girls should be 
simply trained as tracers, but they — such aptitude 
that to tracing was added the inking-in of finished 
drawings, and the reduction of drawings from a greater to 
a less scale. They are now employed regularly in calcu- 
lating check displacements; centres of buoyancy, longi- 
tudinal and vertical ; and metacentres, both longitudinal 
and vertical. These they do successfully and well. If 
such work can be tae by young girls in less than 
three years from entering a drawing-oflice, it is not too 
much to expect that young men with good education, and 


“To educate the majority of our rising naval architects, |a future before them depending upon their own acquire- 
we must bring the necessary education to their doors, and | ments, should do even better 
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In the discussion, Mr. Bascomb defended the South 
Kensington examinations, for which he prepared the 
papers for the Department, but under directions and 
restrictions. The very elementary character of the 
instruction and examinations, he said, was necessary to 
suit the class examined—youths and men usually unedu- 
cated. He had had to cancel some papers, not because 
they were technically insufficient—some were excellent in 
this respect—but because the orthography was bad or 
indifferent. Thus a shipbuilder’s powers must be judged 
by his capacity to spell ipecachuana. Mr, Bascomb 
thought it “ was one thing to igncsece girls who could 
trace and make metacentric and buoyant calculations in 
an office, but it was another thing to produce men to go 
into the shipyard and do practical work.” The meeting 
seemed to think Mr. Bascomb’s remarks somewhat 
amusing, if not demonstrably true. Mr. Martell spoke 
of the pressing necessity for a higher class of teaching and 
examination, to be held at the great shipbuilding centres, 
and also of the importance of giving precedence to iron 
and steel shipbuilding over wood and composite work. Mr. 
John sympathised with Mr, Bascomb, whose hands were 
tied by the Kensington Council ; but he also sympathised 
with Mr. Denny, for he understood the necessity for a 
higher education, and more thorough and practical exami- 
nation. We have, he pointed out, this South Kensington 
examination and teaching system and the Naval College, 
and yet the £50 scholarships -~ idle for want of a thorough 
system of education which the numerous apprentices in 
x ipbuilding work can attend and appreciate, as giving 
the instruction that is required. It was quite easy to see 
that a thorough contempt for the South Kensington system 
was only thinly veiled by the transparent praise bestowed 
on Mr. Bascomb’s work. Mr. White spoke of the perfect 
accuracy with which the calculations were made by the 
girls at Dumbarton, and also of the great interest 
which Messrs. Denny took in those employed by them, 
He also said that the success of the young naval architects 
of Dumbarton was not only due to Mr. Denny’s firm, but 
to the practical as well as Gearetieal knowledge and ability 
of their chief draughtsman, who is the teacher there under 
South Kensington, hampered though he is by _ useless 
instructions and restrictions. Dr. Woolley said that the 
paper and the discussion pointed to the necessity of recog- 
nising the fact that modern ships, shipping, and ship 
construction had entirely changed the character of the 
education necessary for naval architects and ee, 
that the South Kensington system of teaching and matter 
taught were old and totally unsuited to the times, and that 
the necessary subjects must be determined by those who 
know something about ships and shipbuilding. Admiral 
De Horsey occupied time by ——s his opinion that a 
knowledge of iron and steel s A 96a ding was probably 
necessary, but he thought wood an gos posed shipbuilding 
was not out of date, and that it was of great importance 
that young men should be instructed in building wood 
ships, for if they were not so much built here now as 
formerly, young men would be glad to learn to build such 
ships to enable them to go to America and Canada and 
there make use of their information. Mr. Denny, in reply, 
thought there was something curious in the excuse for 
instruction in wood shipbuilding, that it was necessary to 
young men to take to America and Canada, and he asked 
Admiral de Horsey what ships he thought the young men 
were going to build out there. In the continuation of his 
reply, Mr. Denny urged the necessity for some such system 
of education as he had proposed. 

A paper was then read by Mr. J. T. Milton, 


Os oF Crank SHAFTS, 


In 1879 Mr. Milton read a paper “On Some of the 
Causes of the Failure of Crank Shafts,’ in which he 
showed that the bending moment constituted a consider- 
able portion of the whole strain on crank shafts, and that 
when bearings get out of line the bending moment may 
be much greater than the twisting moment. He gave 
curves showing that in an engine with cranks at 90 deg., 
and with the second bearing slack, the strain on the shaft 
was increased to 1°57 times its original amount, while with 
the first bearing slacked, the strain was increased 2°29 
times. In another engine with cranks also at 90 deg., the 
increase of strain was 1°60 and 2°24 times respectively. In 
the paper read on the 7th inst. he described the effect 
produced on the strains on the — by variations in 
the angles between the cranks, and also by variation in the 
length of the stroke. For this purpose he took the 
indicator di of a pair of engines with cylinders 
of 30in. and 60in. diameter and 39in. stroke, worked at a 
boiler pressure of per square inch, From the 
diagrams the crank pin pressures were ascertained, allow- 
ance being made for the effect of inertia and weight of the 
reciprocati The strains on the shafting were 
calculated for every 20 deg. of the revolutions of the 
engines in ten cases, the angles between the cranks varying 
from 90 deg. to 180 deg. The results of the maximum 
strains are given in Table I. The similar strains occurring 
in the engine on the supposition of the stroke being 
increased to 60in. were also calculated, and the results are 
given in Table II. The twisting moment is increased pro- 
portionately to the length of stroke, but the bende 
moment remains unaltered. In each case the author 
calculated the amount of the increased strain due to slack- 
ing back the bearing as well as the strains caused by the 
ordinary working. By diagrams it was shown that the 
least twisting strain occurs when the angles of the crank 
are at 90 deg.; gradually increasing with the increase of 
the angle between the cranks until at 180 deg. it reaches 
its maximum of 35 per cent. in excess of that at 90 deg. 
The ratio of the maximum moment to the mean, viz., 
1:31 to 1 in one engine, even with the cranks at 90 deg., is 
greater than it is usually thought to be, but the aythor 
remarked that in a large number of cases, when the 
inertia and the obliquity of the connecting rod are taken 
into account, he rarely found the ratio to fall below 
125 tol. The paper was accompanied by a number of 
diagrams showing the relative strains on crank and screw 
shafts, with the cranks at different angular positions, and 


the bearings in and out of line. From these diagrams it 
appeared that the extra strain thrown on the crank shaft 
by increasing the angle of the cranks beyond 90 deg. is 
not so great proportionately as that thrown on the screw 
shafting, whilst the extra strain thrown upon the crank 
shaft by bearings not in line is less in the engines with the 
cranks wide apart than in that with the cranks at 90 deg. 

hese diagrams also showed that in engines in which the 
strokes bear different proportions to the diameters of the 
—— it is wrong to assume that the straining effect on 
the shafts varies as the twisting moment, it being seen in 
the two cases—vide Table I1I1I—that with the same useful 
work done in the engine with the longer stroke, the crank 
shaft is only strained about nine-tenths as much as in the 
short-stroke engine, while in the extreme cases of the 
shaft being unevenly supported at the bearings, this 
proportion still less, 


TABLE I, 


Diameter of cylinders, in. and 6Oin.; length of stroke, 39in. 
2 a Sle Pot 
ge 
Deg. | 
90 1°31 | 1°00 | 1°63 | 1°24 | 1°00 | 1:60 | 290 | 1°77 
100 1°07 1°60] 1-14 | | 163 | 2°87 | 1°79 
110 1°45] 1°10) 147] 1°02] -90) | | 
120 1°52 | 1°16 | 1°56 | 1-08 | +96 3 vor | 277 | 177 
130 1°55 | 1°18 | 1°59] 1°03 | 1°64 | 2°75 | 1°73 
140 1°61 | 1°28 | 162] 1°01} 1-00) | | 272 | 1°68 
150 1°66) 127 1-73] 1-04] 1-06) | | 1°54 
160 1°66 | 1°27 | 1°74] 1°05} 1°07) | 2-66 | 1°53 
170 1°72 rat | 1°05 | 1°11 144 | | 1-47 
180 1°77 | 1°36 1°84 | 1°04 | 1-18 142 | | 145 


TABLE II. 
Diameter cylinders, Win. and 6O0in.; length of stroke, 6Oin. 


| 


£18 33 #88 388 
zz 3 287 222 368 
g 28] 22 2222223222 
Deg.! | | 
90 | 1°31 1-00 | 1-40 1:07 | f 1°81 | 2°04 | 1°46 
| 
100 1°40 “98 99 1°98 2°04 1°46 
110 1°45 “97 | 1°00 2°00 1°91 | 1°82 
120 1°52] 1°16 | 1°46 | | 1°05 2°02 1°89 1°24 
130 1°55 | 1°18 | 1°48 | °96 | 1°06 2°02 1°86 | 1°20 
140 1°61 | 1°23 | 1°52 | *94) 1°09 2 2°06 1°81 1:12 
150 | 1°66 | 1°27 1°55 | 1°11 2°08 1°05 
160 1°66 | 1°27 | 1°57 °94] 1°12 2°06 1°73 1°04 
170 | 1°72 | 1°31 | 1°62 | °94 1°16 2°06 17 1°08 
180 1°77 | 1°35 | 1°65 | 1°18 2°08 1°82 1°03 
TABLE III. 


Table showing the ratio of the strain in Engine B to that in Engine A 
for the same twisting moment exerted. 


Angle between | ‘After crank pin | Second be Third ry 
cranks. | lineable. pearing slack. | bearing slack. 


Deg. 

90 | “74 “7 
100 | “74 “71 
110 | “74 “68 
120 | “94 “74 “68 
130 “98 | “68 
140 | “94 | °74 
150 | +90 | “74 
160 “90 “74 | *65 
170 | “90 *66 
180 | “90 | “74 


Although this paper is on a very important subject, the 
discussion elicited no information upon it except that the 
Board of Trade some years ago made an empirical rule for 
the strength or diameter of crank shafts and_the strains 
upon them ; and that long stroke cranks were capable of 
withstanding a greater amount of work, because their 
length gave greater elastic flexure. 

Mr. Milton’s paper was followed by one by Mr. ©. 
Stromeyer, 


On THE INFLUENCE OF THE CuT-oFF AND LENGTH oF 
STROKE ON THE WorKING oF ENGINES. 
Taking a number of theoretical: diagrams, the author 
of this paper calculates the loss due to guide fric- 
tion and crank pins, and gives tables of constants repre- 
senting the mean normal pressure on guide bars and mean 
pressure on crank pins for single, double, and treble engines, 


with different lengths of stroke, different ratio of con- 


necting rod to stroke, and with cut-off varying from 0°10 
to 0°90 of the stroke. From a full discussion of the ele- 
ments involved in these points he derives approximate 
formule for guide and crank pin friction and for the loss 
due to friction. From these, by aid of the tables of ratios 
and mean pressures and certain coefficients, simple rules 
for practical application are deduced. He takes into con- 
sideration the momentum of the oscillating masses, and 
gives rules and constants for finding the inertia in foot- 
pounds of the revolving masses of an engine necessary to 
prevent the speed from varying beyond certain limits of 
average speed, and to find the weight of a fiy-wheel 
which will secure the same degree of uniformity. This 
paper it would be impossible to condense into a short 
abstract and at the same time give the tables and for- 
mule deduced by the author. There was no discussion 
upon the paper. Mr. Kirk spoke of the great value of 
such papers as subjects for discussion, but said it was wholl 
impossible that any one should after glancing throug 
papers of the kind be prepared to discuss the points rai 

He thought that such papers should be taken as read, or 
circulated sufficient time before the meeting to permit their 
being carefully read. Mr. McFarlane Gray, who had been 
referred to in a few remarks by Mr. Ravenhill, said that 
about twenty years ago he had read a paper on engine 
friction before, the Institution. Mr. Stromeyer’s paper con- 
cluded the proceedings of Thursday. Several papers of im- 
a were read, as we have shown, but no visitor could 
ail to be impressed with the waste of good papers and waste 
of time at these meetings. A batch of papers is placed on the 
programme for reading, many of which are singly of suffi- 
cient importance to test the patience and attention-giving 
power of any audience. The number of papers read at one 
time makes it necessary to curtail the discussions, even when 
the papers and subjects admit of and demand discussion. 
Session meetings and reading batches of papers are mistakes, 


CANAL DREDGER. 

WE have recently had an opportunity of i ing a some- 
what novel form of dredging gory on 
the premises of Messrs. Rennie, Blackfriars. This dredger is of a 
small size and intended for excavating canals in British Guiana— 
Central America—and is made for the Crown agents of the 
colonies. As will be seen from our illustration, page 276, the 
ladder is pivotted on a crane-post at the bow of the ship, 
and is traversed from side to side as the dredger vessel advances 
forward in a straight line. It thus cuts the channel the breadth 
required for the canal, while the vessel only moves in one direc- 
tion. The vessel is to be made of timber in the colonies, and has a 
length of 48ft., breadth 13ft. 10in., draught of water 2ft. 9in. 
The engines are of the two-cylinder vertical description. The 
ladder is made of iron, and of sufficient length to excavate 
9ft. depth of water. There are seventeen buckets of a capacity of 
1% cubic feet each, and thirty-three discharge per minute into 
shoots on either side to discharge on the banks of the canal, and 
this is further facilitated by a centrifugal pump with a 12in. fan 
throwing a large supply of water into the mud. The buckets 
are made with cast steel backs and links, and work over a top 
tumbler with ten sides; every other side of the tumbler has 
steel teeth to catch and pull round the links between the 
buckets. The result is that the usual thump of the buckets 
falling on the tumblers is quite obviated, and the bucket chain 
moves round like a chain over a sheave. The forward motion of 
the dredger boat and the traversing motion of bucket ladder is 
effected by an especially- windlass worked by a separate 
engine, so that either motion may be put in gear at pleasure. 
The engines for working the buckets as well as for the windlass 
are furnished with steam from a boiler of ample proportion for 
burning either coal or wood. 

Messrs. Rennie are perhaps the oldest makers of steam 
dredgers in the country, some of their earlier dredgers worked 
by steam dating as early as 1806. In these the general 
arrangement of buckets, ladders, and gearing is much the same 
as now made though not of the large size and strength of modern 
machines. They were worked by aBoulton and Watt steam engine 
and a wagon boiler built in brickwork. About ten yearsago Messrs. 
Rennie sent a screw propellor dredger of 70 nominal horse-power 
for use in the new harbour of Buenos-Ayres, and they are now 
building a somewhat similar one but of more powerful construct- 
tion, having buckets of 15 cubic feet capacity each. The vessels 
are 175ft. long and 31ft. beam, and dredge to 32ft. Five hopper 
barges, propelled by the screw, to carry 350 tons, or 200 cubic 
metres capacity, together with a smaller dredger of about half the 
above size, are being supplied by thesame firm. One of the most 
successful dredgers made is the “Teredo” for the Bombay Trust. 


Di 
Breadth moulded... .. .. « 20ft. 
Length of bucket ladder, from centre tocentre .. 79ft. 6in. 
Number of buckets on ladder .. ee 
Capacity of each bucket .. .. .. «+ «+ lO} cubic feet 
The machinery is constructed so as to discharge fourteen 
buckets per minute, and is capable of dredging to a depth of 32ft. 
Engines, compound :— high rom 
Diameter of cylinders l 
screw propell opeller 
Boilers, two in for 60 steam. 
The speed of the dredger when using the screw propeller was 
tried in England before leaving :—Mean speed of four runs at 
the measured mile at the Lower Hope, 5°68 knots; mean indi- 
cated horse-power during trial, 253°5-H.P. The dredger steamed 
out to Bombay, vid Suez Canal. The results of dredging at 
Bombay were as follows, during the first month of working :— 
Working days, twenty-four; number of hours dredging, 215 ; 
mean indicated horse-power when dredging, 90 ; consumption of 
ordinary coal in 215 hours, 44,800 lb., being at the rate of 2°3 Ib, 
per indicated horse-power per hour. The coal was of inferior 
quality. Average of twenty-four days’ dredging :—Total amount 
of dredged material delivered into the hoppers in twenty-four 
days’ dredging, or 215 hours, 59,500 tons; ditto per ton of coal 
consumed, 2975 tons; ditto per pound of coal consumed, 1°32 
tons, Average of two days’ delivery into hoppers, on 27th and 
28th December, 1876 :—Per day of nine hours, 4000 tons; per 
hour, 450 tons. The report of the engineer to the Bombay Port 
Trust for the month of December, 1876, and for the month of 
December, 1877, states the work done over thirty-six months 
working, the amount lifted out of the cutting being 2,122,350 
tons, the coals used, 1612 tons 16 cwt., and the cost of dredging 


2d. per cubic yard 
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ERICSSON’S HOT AIR ENGINE 


Fig. 1. 


THE BUILDING EXHIBITION. 


Iy our notice of the Building Exhibition which was held last 
ee for the first time, we had very little to say that was favourable. 
t was very unsatisfactory in many respects. Writing adverse 
criticism never forms a pleasant task, and we are glad to find 
that the exhibition is this year well worthy of a visit, especially 
from a builders’ point of view. Mr. Black has succeeded in 
forming a representative exhibition, and has excluded almost all 
articles which have not a legitimate claim to space. The arrange- 
ment is satisfactory, and the catalogue is complete, with the 
exception of the subject matter index. Mr. Black will, however, 
do well to excise the word “Patent” from thisindex. Asa lead- 
ing word it is misleading and confusing, and asa descriptive word 
it is totally unnecessary. The catalogue is prefaced by some inte- 
resting essays, is sold at half the price charged last year, and includes 
the useful feature of a space for visitors’ notes opposite each 
column of descriptions of articles exhibited. 

A noticeable feature in this exhibition is the number of illus- 
trations of the application of concrete in the formation of the 
parts of house and cottage structures, and the construction of 
cottages with concrete slabs, panels, or bricks; the construction 
of cottages on the monolithic system being less numerously 
represented than last year. The system of construction by 
means of blocks, slabs, and panels, seems to offer several advan- 

The concrete may be more uniform in texture and 
strength, and a finished structure may be more rapidly built. 
Various forms may be given to the component parts, and an 
ornamental character more easily given to the design. Of the 
leaders in this system of construction, Mr. W. H. Lascelles, of 
21, Bunhill-row, seems to occupy the most prominent place. He 
not | developed a system of building cottages with slabs 
fastened to a wood framing, but he has made his concrete in 
various colours, so that window-cills, heads, and mullions, and 
plaques, and medallions made of it harmonise with red brick and 
other structures, Thus, among other parts of buildings exhibited 
are the parts of large and small windows designed by Mr. R. 
Norman Shaw, Mr. A. Waterhouse, and Mr. A. W. Blomfield ; 
chimney-pieces, in red and green concrete, and paving slabs, 
copings, finials, and string courses. Mr. Lascelles also exhibits 
some excellent specimens of joinery work. Mr. J. M. Tall exhibits 
a part of a cottage built of panelled slabs of coke breeze concrete, 
the exterior panels being finished in rough cast, and the inner 
age finished in various ways and colours. The slabs are about 

in. thick at the edges, and 8in. in the sunk panels, and are about 
Sft. 6in. by 2ft. Gin. Substantial cottages with plain or bay 
windows may be quickly built on this system and at very low 
cost. Nails for hanging pictures or for fixture purposes are 
easily driven without damage into this material. Mr. T. Potter, 
Messrs. C. Drake and Co., and Mr. A. D. Daunay, show apparatus 
for building monolithic concrete houses, and several others 
exhibit concrete building slabs, paving slabs, and various parts of 
structures, showing how much attention is now paid to the 
application of this material. Amongst the machinery exhibited 

ere are several novelties. The first of these is a new 
form of small air engine, designed by Mr. John Ericsson, 
who has done so much for the so-called calorie engine. 
The engine is illustrated in Figs. 1 and 2. The general character 
of the engine may be gathered from the perspective view, 
and the construction may be gathered from the sectional 
illustration. From these it will be seen that it is of 
that class of air engines in which, by the action of a piston, 
which may be termed the “exchange piston,” working in a 
cylinder at or near one end of which is the working piston, and 


at the other end of which is the fireplace, the same air is over 


and over again transferred from each end of the cylinder to the 
other alternately, being heated and expanded during its trans- 
ference in one direction, and being cooled and contracted during 
its transference in the other direction, the piston also performing 
the office of a regenerator. One feature is the mechanism for 
transmitting motion from the working piston to a crank and to 
the exchange piston, by which, with a short stroke of the working 
piston, a long crank and a long movement of the exchange 
piston are obtained. The engines are specially adapted for pump- 
ing small quantities of water, as the water pumped may be 
employed for the effective and economical cooling one !part of 
the air cylinder by means of a water jacket. 


2 


In Fig. 2 S is the cylinder of the engine open at the upper 
end, and containing two pistons, viz., the working piston A and 
the exchange piston B. The lower part of the cylinder is closed 
and intended to be heated by gas or other fuel, with a burner or 
fireplace. Fig. 1 shows the cylinder heated by Bunsen burners. 
The exchange piston B, which is of considerable axial length, is 
smaller than the cylinder, so that an annular space for free 
passage of air is left between its exterior and the interior of the 
cylinder. This piston is hollow, and its upper part, which is 
farthest from the heat, is partly filled with cotton or other 
fibrous material, as seen near A*, below which is a stratum B of 
powdered charcoal or other such non-conducting material as will 
protect the fibrous material from taking fire by the heat to which 
the bottom part of the piston is subjected. The working piston 
Ais connected by a hollow rod or trunk A', and short side 
links A®, with a beam C above the cylinder, the connection being 
at ashort distance from the fixed centre of oscillation of the 

. The beam is connected at a much greater distance from 
the other side of the centre by a connecting rod D with the 
crank E on the main shaft of the engine. This crank is also 
connected by a rod F with one arm @ of a bell-crank 
lever G, G', which has a fixed centre of oscillation, and 
the other forked arm G! is connected by side rods on 
opposite sides of the cylinder by a yoke with the head. 

e piston rod of the exchange piston B passes through 
the hollow rod or trunk A’ of the working piston, 


and is packed air-tight by a stuffing-box in the top of the 


hollow rod or trunk. The movement of the pistons is as 
follows :—During the upward movement of the exc piston 
the cool air from the upper part of the cylinder will be trans- 
ferred by the piston through the annular space between it and 
the cylinder to the bottom and lower part of the latter, which 
is heated as above described. The air so transferred becoming 
heated expands in the lower part of the cylinder, and its expan- 
sion causes it to force the working piston upward. The move- 
ment of the exchange piston is about three-fourths completed 
before the working piston commences its upward movement by 
which its work is done; and when the working piston has nearly 
completed the upward or working stroke, the exchange piston 
begins to descend and force the hot air back from the lower 
heated to the upper cool part of the cylinder, completing its 
stroke by the time the working piston has made about one- 
third of its return stroke. The working piston is thus 
actuated by the air which is confined in the cylinder, 
and which is caused to be heated and cooled alternately by the 
motion of the exchange piston, which transfers it from the 
heated to the cool and from the cool to the heated part of the 
cylinder. Owing to the large surface presented by the outside 
of the long exchange piston and inside of the long cylinder, a 
rapid change ef temperature of the piston takes place, the 
exchange piston thus performing the office of what has been 
termed in air engines a “ regenerator.” I is a pump arranged 
on the opposite side of the cylinder S to the crank 

and represented as delivering its water through a jacket 
K which surrounds the upper part of the cylinder. Two 
of these engines are at work in the Exhibition, a nominal 
3-horse and a 4-horse power. The former is said to be capable of 
lifting 350 gallons of water 50ft. high per hour with a consump- 
tion of about 30 cubic feet of gas, while the 4-horse power 
engine is said to lift 800 gallons 50ft. high per hour with a corre- 
sponding quantity of gas. One engine is shown with a fire-clay 
furnace instead of the gas-burners. 

Although these engines are nominally }-horse power, and 
4-horse power, the effective pumping work they are said to be 
competent to perform is only equal to 2916°6 and 6666'6 foot, 
pounds per minute or 0°0884 and 0°202-horse power respectively. 
Of course the engines may be capable of performing more work 
than this, but makers do not usually much understate the power 
of their engines. Taking the consumption of gas at 30 cubic 
feet per hour for the smaller engine, Mr. Ericsson’s latest child 
cannot be said to perform its work with any approach to economy. 

Mr. F. W. Turner, of St. Albans, exhibits another new gas 
engine, which is a considerable improvement on the simple 
engines he has previously exhibited. This engine is illustrated 
by Figs. 3, 4, and 5. From the first of these the generai 
appearance of the engine is seen, the section Fig. 
4 illustrating the arrangement of the valves and ports. 


Fia 8 


Fig. 5 is a part sectional plan of a horizontal double-cylinder 
engine, one cylinder being for compressing the charge of air and 
gas. The general construction of the vertical engine is seen from 
Fig. 4. There are two slide valves, one F, asimple single-ported 
plate, to regulate the entrance of gas and air into the cylinder, 
and the other G an exhaust valve. Behind the exhaust valve is 


Fia. 4. Fie 5. 


a hollow back plate, through which water circulates, the air 
being admitted ‘aie the double port, indicated by the 
arrow in the back plate. The valve F is worked by an excentric 
and rcd, while the valve G is worked by trip gear, pretty clearly 
shown in Fig. 3, both valves being thus worked by one excentric. 
With the exception of the click made by this trip the 
engine is perfectly noiseless. It is, moreover, simple in construc- 
tion, and occupies little room. The igniting port is seen midway 
in that part of the back plate which is next the exhaust valve 
which contains a corresponding port. At I is a small air 
cylinder or dash pot provided with a piston J, by which the 
motion of the valve G, under the influence of the spring shown, 
is regulated. In Fig. 5 A is the power cylinder and P the com- 
pressing pump, the piston B and the trunk plunger Q of these 
being connected to one crosshead S, which is connected to the 
crank by the rod T. The admission valve is within a back plate, 


which contains the igniting flame, the valve being worked by ay 


< S | 
4 ( == 
=. = / (a; 
iy % 
= \ \ 
Sig 
| i | 
Dial. 
=a = == 
| 
| 


274 


THE ENGINEER. 


Aprit 15, 1881. 


excentric on the crank shaft, while the exhaust valve, a spindle 
valve, is worked by means of gearing and an excentric on a stud 
shaft, the exhaust taking place either once a revolution or once 
in two revolutions. By means of the arrangement of the valves 
in Fig. 4 the foul gases are completely drawn off from the 
cylinder at every revolution, and in this way Mr. Turner has 
succeeded in obtaining as many as 230 ignitions in a minute. 

We understand that Messrs. Thomson and Sterne will soon 
reappear as gas-engine makers, several months having been 
successfully occupied in experimental work with engines similar 
to that shown at Kilburn. Another new gas engine is exhibited, 
but as it would not work on the day of our visit, we need not 
say anything of it. 

Of steam engines there are several, but none exhibiting any 
novelty. One 8-horse power horizontal engine by Mr. E. S. 
Hindley, of Bourton, Dorset, is at work driving wood-working 
machinery during the day, and a Gramme dynamo-electric 
machine for an electric lamp during the evening. 

Messrs. Charles Powis and Co, exhibit a considerable number 
of wood-working machines, amongst which is a new mitreing 
and mortising machine of simple construction for hand-power. 
The slide carrying the mitreing blade is adjustable for different 
angles, and by the addition of a small socket tool holder, the 
machine becomes a very handy, simple, and cheap hand-power 
mortising machine. We shall probably illustrate it in another 
impression. Messrs. Reynolds and Co., of Southwark, also 
exhibit a considerable number of wood-working machines, some 
4n operation. Messrs. W. Olley and Co., of Rockingham-street, 
S.E., are also exhibitors in this class. Messrs. Waygood and Co., 
of London, exhibit a number of their now well-known hoists 
and lifts, and Messrs. S. and E. Ransome and Co, exhibit, among 
other things in a numerous collection of builders’ tools, a new 
portable crane on three wheels. That exhibited will lift 6 cwt., 
and is a very useful tool in workshops, packing yards, mason’s 
yards, and other places where small weights have to be lifted 
Sft. or 6ft. and then moved from one place to another. The jib 
is adjustable through a short angular range. In the Exhibition 
Laurence’s releasing block is shown in connection with this 
crane. A concrete mixing machine, which should meet with 
extensive use now that concrete is so largely employed, is shown 
by Messrs. Reynolds and Co. It consists of an inclined 
revolving polygonal chambered barrel, into the upper part of 
which the materials are charged, the mixed concrete falling 
continuously from the lower end. 

Messrs. Pontifex and Wood exhibit a large collection of pumps 
of various kinds, water fittings, and closets and other sanitary 
apparatus, the products of their works in Shoe-lane and in 
Derby; and also a collection of the products of their varnish, 
colour, lead, zinc, and copper works at Millwall. The specimens 
of their wood stains and varnishes, as applied to plain pine and 
deal without sizing, are of a remarkably high character and 
beauty. No size being employed the varnish is not likely to 
crack or to be affected by atmospheric influences ; the stains are 
made with vegetable colours and a spirituous liquid, and thus 
penetrate deeply into most kinds of wood without raising the 
grain sufficiently to make it necessary to sandpaper the work 
before varnishing. 

Amongst the sanitary apparatus, the collection of Messrs. W. 
Smeaton and Sons, of London, is specially noticeable for the 
number of well-finished articles. Amongst other things are 
several new forms of water-closets, in which the levers and bell- 
cranks and wires and moving pan common to the old design 
of closet are dispensed with, and a very simple arrangement of 
rapped hollow plug which acts as an overflow is employed. A 
simple valve, suitable either for the cistern or constant supply, is 
opened when the plug handle is lifted, the whole arrangement 
being very simple and not liable to disarrangement. A very 
simple form of wash-out closet is shown, in which there is no 
apparatus whatever, the water supply being by means of a small 
cistern, the water from which is admitted by a valve operated 
by a suspended handle. The pan is attached to one of Smeaton’s 
cast lead traps, and the outflow takes place on the admission of 
water. This closet is very simple, and we are informed that it 
is being very largely used for hospitals, hotels, and public build- 
ings. Mr. Bostel, of Brighton, also shows a very simple and 
efficient wash-out closet without any moving parts. Several 
simple and ingenious water waste-preventing valves in small 
cisterns are exhibited, amongst which we may mention those of 
Messrs. Purnell and Sons, Westminster, and of Mr. D. D. Ward, 
of 182, Upper Thames-street. 

Messrs. Hobbs, Hart, and Co. show a large collection of their 
safes and fireproof and strong-room doors and locks. One of 
these large doors is fitted with a lock, which is a remarkable 
piece of mechanism, the bolts weighing several hundred pounds, 
and yet all balanced so as to be in perfect equilibrium. The 
Sun Lighting and Heating Company show their gasoline gas- 
making apparatus for making gas for country houses, churches, 
&c., the machine being so arranged that the operating spindle 
passes through the casing above the level of the gasoline, so that 
no leakage through the bearing can take place. Messrs. Lincolne 
and Co., of Glasgow, show amongst other things some metal-lined 
asbestos washers, the asbestos washer being pressed upon an 
inner circle of soft metal, so that these washers may be used 
for making steam joints where plain asbestos washers would be 
affected by the steam or hot water. Mackay’s spring wrought 
iron clip pulleys are also exhibited by this firm. 

Messrs. J. E. and 8. Spencer, of 3, Queen-street-place, Cannon- 
street, show a large number of specimens of corruguted iron, 
roofing tiles, and other iron work, protected by Barff’s process, 
for producing a permanent magnetic oxide surface. 

The exhibition remains open to-day and to-morrow—Saturday. 


A Srray TorPEDO.—The pilot cutter No. 4, while cruising off 
ne = the 4th of April, picked up a stray torpedo and took it 
to Poole. 


Stream Tramways.—On Tuesday Major-General Hutchinson was 
—— on behalf of the Board of Trade at trial trips of one of 

essrs. Kitson’s locomotives on the tramway line between Edin- 
burgh and Portobello, a distance of three miles. He expressed 
himself satisfied with the working of the engine. 


Naval ENGINEER APPOINTMENTS.—The appointments 

have been made at the Admiralty :—Edward Inch, engineer, to 

the Pembroke, additional for service in the Cockatrice; Leonard 

Buckler, chief engineer, to the Repulse; William Annan, engineer, 

to the Repulse; Henry Coller, engineer, to the Repulse, for service 

> ~ oa Ariel; Nathaniel E. Green, assistant-engineer, to the 
epulse. 


Orto v. LInFoRD.—We are requested to state that Mr. Otto has 
determined to appeal against the decision of Vice-Cl lor Bacon 
in this case, recently reported in our columns. Mr. Robert C. 
May, M.I.C.E., writes to make the following correction in our 
report of the case of Otto v. Linford—before Vice-Chancellor Bacon 
—which appeared in our impression of the1lst. Hesays, “‘In answer 
to the usual preliminary questions of 1, 1am made to state 
that Iam ‘Marine assessor to the Board of Trade,’ what I did 
state was that ‘I am one of the engineer assessors to the Marine 
Department of the Board of Trade,’” 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present : Sir BARNES Peacock, Sir MontTaGve SMITH, Sir ROBERT 
CoLuigr, Sir RicHarp Covucn, and Sir ARTHUR HOBHOUSE.) 
April 1st. 

Re MORTON’S PATENT. 

THIS was the hearing of the petition of Mr. W. R. M. 
Thomson, of Glasgow, for the extension of letters patent dated 
the 18th July, 1867, No. 2106, granted to Alexander Morton, for 
‘*Tmprovements in the lateral action or induction of fluids, and in 
the apparatus or mechanism employed therefor,” of which letters 

tent the petitioner was the assignee and proprietor. The 
‘Ejector condenser,” as the apparatus is generally called, consists, 
in its simple form, of an apparatus wherein a jet of water, assis’ 
or not by a small jet of steam, discharges itself through a conoidal 
chamber or nozzle communicating with the exhaust passages of the 
cylinder of a steam engine, whereby the exhaust steam is con- 
densed, and an induced current is set up to so great an extent that 
a partial or nearly complete vacuum is created in the exhaust 
passages and cylinder. The improved injector also covered by the 
patent is an application of the same method of creating a partial 
vacuum for the purpose of feeding boilers. Mr. Morton obtained 
a further patent dated the 15th - ange 1869, No. 456, for 
eat ay oH upon his first invention. e also obtained the 
following foreign patents :—United States, 19th January, 1869; 
France, 27th January, 1868; Belgium. 7th February, 1868 ; 
Holland, 15th May, 1868; Russia, 15th July, 1869; Victoria, 1st 
April, 1870. The Victorian patent was granted to Messrs. McCall, 
B , and Anderson, as a communication from A. Morton. Of 
the above foreign patents those for Russia and Victoria had 
expired. In August, 1869, legal proceedings were taken by Messrs, 
Neilson, Wood, and Morton, the then proprietors of the patent, 
against Mr. Andrew Barclay, which, after trial in March, 1870, at 
Edinburgh, were successful. It was stated that notwithstanding 
success, the plaintiffs had incurred a heavy pecuniary loss. On 
20th March, 1871, a portion of the invention was disclaimed. The 
patents subsequently became vested in the petitioner and Morton, 
and ultimately in the petitioner alone. It was stated that a heavy 
pecuniary loss had been incurred in respect of the patent, and that 
no profits had been realised on the foreign patents. 

Mr. Aston, Q.C., and Mr. Goodeve were counsel for the peti- 
tioner ; the Attorney-General and Mr. A. L, Smith sepia ter 
the Crown. 

Witnesses, Sir W. Thompson, Dr. Siemens, Mr. E. A. Cowper, 
Mr. D. Rowan, and others, were called to prove the merit of the 
invention, and the Crown did not oppose upon the statement of 
accounts submitted by the petitioner. 

Their LorDsHIPs gave the following judgment :—Having read 
the specification in this case, and h the explanation which has 
been given by the learned counsel for the petitioner, and having 
heard the evidence of Sir William Thompson and the other eminent 
engineers who have been called as witnesses, their Lordships can 
entertain no doubt that this was a very meritorious and useful inven- 
tion. It also appears clear that no sufficient profits have been 
made by reason of the invention described in the letters patent. 
The learned Attorney-General who has appeared before their 
Lordships has offered no objection to the extension of the patent, 
nor does he make any objection to the accounts that have been 
rendered. Under - ee circumstances their Lordships are of 
opinion that they should recommend to her Majesty that these 
letters patent should be extended for the term of seven years. 
Mr. Aston, the learned 1 for the petiti , has made an offer 
on the part of the petitioner to allow the inventor, Mr. Morton, one- 
half of the profits of the letters er after repaying himself the 
amount of the losses which he has already inc Upon the 

titioner entering into a proper undertaking that after recouping 
ome lf out of any profits hereafter to be derived from the letters 
patent, the amount of losses already incurred by him—their Lord- 
ships referred to the sum shown by the accounts—one-half of 
the profits shall be paid to the inventor, Mr. Morton, we shall 
advise her Majesty that the letters patent shall be extended for 
seven years. In this their Lordships are acting upon the principle 
which was adopted by the Judicial Committee in the case of 
Russell's Patent (2 Moo. P.C., 496). In that case the judgment re- 
quired “‘that the certificate should be signed by the Petitioner’sagent 
in court—we shall not require that—and a proper annuity deed 

repared—that would be a deed carrying out these terms—which 
am approved of on the part of the inventor, notice of such 
approval was forwarded to the Council-office, and a report being 
made in the terms of the above judgment to her jesty in 
Council, it was ordered accordingly.” Acting upon that principle 
in this case, the report will not be presented to her Majesty until 
their Lordships are satisfied that this arrangement has been made 
satisfactorily to the inventor. 

Sir MontacvuE SmitH: There must be an agreement. 

Mr. Aston : There shall be an agreement drawn up to that effect 
which shall be signed by the parties. 

Sir Barnes Peacock: Upon that being preset here for a 
certificate that the parties are perfectly satisfied, the report will go 
to her Majesty. 

Solicitors for the petitioner, Messrs Collette and Collette; for 
the Crown, the Treasury. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
(Before the MASTER OF THE ROLLS.) 
April 5th, 7th, and 12th. 
. HILL v. TOMBS. 

THIs action was brought to restrain infringement of two 
patents relating to machinery for the manufacture of frilling. 

The first of these patents was granted to one Horatio Webster, 
and was dated 15th December, 1877, No. 4783. It was assigned 
to the plaintiff on the 10th April, 1879. The title of the inven- 
tion was ‘‘Improved machinery to produce the different pleats 
required in fancy frilling, trimmings, rn and other articles 
to be applied to the stitching machine, rollers, &c.,” and the 
provisional specification was as follows :— 

“My invention consists of a wheel or wheels, that may be 
called a feeder or pleater, upon the circumference of which are 
fixed a quantity of spikes or projections shaped according to the 
nature of the material to be acted upon, and having their od 
tion regulated according to the form of pleat required. i 
feeder or pleater is fixed upon a shaft connected to the main 
shaft by a worm wheel acting upon a double spur and bevel 
wheel, and may have its »s regulated according to the size of 
the wheels. may also use a reciprocating feeder or pleater 
placed in the table of the machine; for this purpose I have placed 
a double feeder, i.¢e., the one now in ordinary use, and a second, 
which, by working at a different speed, produces the required 
effect. For pleating some material I find it of advantage to com- 
bine the circular and the reciprocating feeder, or employ a double 
circular feeder.” 

: ea final specification was very little fuller. It stated as 
‘ollows :— 

“My invention consists of a wheel or wheels, that may be called 
a feeder or pleater; this feeder or pleater is fixed upon a shaft 
driven by suitable gearing from the main shaft. This wheel or 
wheels has upon its circumference teeth or projections, having 
their position according to the form of pleat required. I some- 
times use a reciprocating feeder or pleater, fixed in the table of 
machine; for the purpose I have placed a double feeder, i.¢., the 
one now in ordinary use, and a second, which, by working at a 
different speed, produces the required effect. I find it o t 
advantage in ae some material to combine the circular and the 
reciprocating feeder, or employ a double circular feeder. ae 


my invention to heated rollers for pleating lace and other mate: 
Having now described my said invention, the manner in which the 


same is or may be worked, I shall now more particularly describe 
the same, and for this purpose shall refer to the annexed sheets of 
drawings, the same letters of reference indicating corresponding 
parts in all the figures. Sheet 1 of my drawings show front eleva. 
tion of machine, with improvements applied. Sheet 2 shows my 
improvements separate from machine. Sheet 3 shows my improve- 
ments as applied to heated rollers, Sheet 4 shows section and 
end elevation of rollers, having my apparatus applied. a, a, 
Figures 1, 2, 3, 4,5, 6, are the wheels with teeth for pleating, 
which receive their motion from two bevel wheels , ), Figures ii 
2, 3, 4, which again are driven by worm c, affixed on main shaft d, 
a, a, Figures 5, 6, are pleaters or pleating wheels, as applied to 
heated rollers, which are driven by suitable gearing.” 

There were no claims. 

The annexed woodcut, which is taken from one of the specifica- 
tion drawings, sufficiently shows Webster's machine. The feeding 
rollers are shown at a a, 


WEBSTER—1877, 1880. 

On the 19th January, 1880, the plaintiff filed a disclaimer and 
memorandum of alteration in respect of Webster's patent, which 
recited that whereas since the filing of the specification it had been 
found that part of the invention had been divulged, and had 
become public before the date of the patent, and that it was his 
desire to confine the claim to the wheel feeder, applied to ——_ 


rollers which received the pleated fabric from the feeder, an 
flattened a portion of the width, thereby forming a band, and 
accordingly he disclaimed and altered the title of the invention and 
specification by striking out the words “‘stitching machines” and 
the words ‘ &c.” from the title, and by making alteration in the 
specification to give effect to his invention. The amended specifi- 
cation then as follows :— 

‘* My invention consists of a wheel or wheels that may be called a 
feeder or pleater; this feeder or pleater is fixed upon a shaft 
driven by suitable gearing from the main shaft. This wheel or 
wheels has upon its circumference teeth or projections having their 
position according to the form of pleat required. I apply my in- 
vention to heated rollers for pleating lace and other material. 

ving now described my said invention, the manner in which the 
same is or may be worked, I shall now more particularly describe 
the same, and for this purpose shall refer to the annexed sheets of 

wings, the same letters of reference indicating corresponding 
parts in all the fi 8s. Sheet 1 shows my improvements as 
eaeied to heated rollers, Sheet 2 shows section and end elevation 
of rollers having my apparatus applied. a, a, Figures 1 and 2, are 
pleaters or pleating wheels, as applied to heated rollers which are 
driven by suitable gearing.” 

The drawings relating to the stitching machine were omitted, and 
a drawing, differing in some respects from the similar drawing in 
the original specification, were given of the frilling machine. 

The second patent was granted to the plaintiff himself, and was 
dated 10th September, 1878, No. 3591. It purported to be for 
“improvements in the production of frilling and gathered work, 
and in apparatus to be used for these purposes.” It en ey a 
variety of apparatus; but that which was the chief subject of 
consideration, and which was most like what the defendant had 
done, was that shown in the accompanying woodcuts, and covered 
by the following claims :—‘ The combination of crimping or other 
feeding rollers or instruments with guides and with pressing rollers 
in such manner that, the speed of the feeders being greater than 
that of the pressers, the fabric is accumulated and frilled between 
the guides, and whilst so held a portion to form the band or bands 
is — substantially as described ;” and “the pressing rollers 
and the roller recesses, the roller recesses serving to place or form 
the pleated or goffered fabric without crushing the pleats or goffers, 
whilst the rollers, with the aid of heat and moisture, set into a 
band parts adjacent to the forms given by the roller recesses, which 
forms are thus rendered permanent, substantially as described.” 


™ 


HILL—1878—Foorta 


In the cut showing the machine covered by the fourth claim a a 
are the feeding rollers, ) b the presser rollers, and c the guides, 


a 
1@ 
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HILL—1878, 


The other woodcut shows a somewhat similar machine having 
the recesses in the presser rollers, In this cut a @ are the feeding 
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rollers, cc the presser rollers, c'c! the side recesses, and b b the 


ides, 
othe defendant after setting out the usual formal pleas, disputed 
the validity of both patents, It was alleged that Webster’s patent 
was bad, because of insufficiency of specification and want of con- 
formity with the provisional specification ; that the disclaimer was 
void, as extending the invention, and as supplying the insufficient 
description ; that the invention was not new, having been antici- 

ted by the prior specifications of Edward Tombs, 17th May, 1858, 
Ko. 1095; Wm. Muir, 27th August, 1867, No. 2439; John Mab- 
son, 21st May, 1867, No. 1516; Edwin Whitehall, 3lst July, 
1876, No. 3060; W, B. West, 2nd November, 1865, No. 2823 ; 
Rath, 26th October, 1875, No. 3717; and by the prior user of 
Messrs. Whitehall, Hudson, and Co.; Meesrs. Birkin ros.; Mr. E. 
Whitehall ; Thomas Adams, and Co., Limited ; Mr. Joseph Hind ; 
and Messrs, Dunicliffe, and Co., all of Nottingham. The secon 
patent was also alleged to be on the ground of insufficient 
specification and want of conformity with the provisional specifica- 
tion, and also as having been anticipated by the above-mentioned 
specifications, to which was added the specification of Webster, 
No. 4783, and the prior user by the above-mentioned persons, 

Some of the defendant’s machines, which were complained of as 
infringements resembled very closely the plaintiff's machines, and 
others not so closely, but they all had presser rollers, and feeding 
rollers, with some sort of guide, either in the shape of a plate or 
metal rib ora goffering chain and plate; indeed at the trial 
infringement was not seriously denied, the whole strength of the 
defence being directed to the impeachment of the plaintiff's 

patents. 
’ Mr. Aston, Q.C., Mr. Webster, Q.C., and Mr. Carpmael were 
counsel for the plaintiff; Mr. Davey, Q.C., Mr. Lawson, and Mr. 
Chadwyck Healey for the defendant. 

So much of the action as related to Webster’s patent was decided 
at an early stage of the case. It was contended, on the part of the 
plaintiff, that Webster’s point was for a combination of feeding 
or pleating wheels with heated rollers, but his lordship held upon 
the construction of the specification, that what was claimed was the 
feeder only, and not its application to other instruments or 
machines, and upon this ruling Mr. Aston decided to withdraw that 
part of the case which related to Webster’s patent. 

Mr. E. A. Cowper was the first witness called on the part of the 

laintiff. He explained the action of Hill’s machine shafts shortly to 
this :—The crimped fabric was fed between the feeding rollers to 
the poss rollers, which, however, revolved at a different 
speed, so that the crimps or goffers of the fabric were crowded 
together as they came up to the presser rollers. The guides 
between which the fabric was fed—that is to say, wire guides at 
top and table at bottom—kept the crowded fabric flat and regular. 
As it came to the ena rollers a damped thread was placed 
on both sides of the fabric, and as the latter came under the rollers 
the central rib pressed or ironed the centre of the fabric, and caused 
the threads to adhere to it. He stated that the machines com- 
— of by the plaintiff worked in the same way. In one the 
abric was fed in between rollers, and carried between a plate and 
an endless chain to the pressing rollers, the plate and chain 
acting as guides, as in Hill's machine. The witness was cross- 
examined as to the use of the guides, and he admitted 
that generally speaking no particular shape of guide was necessary. 
Two flat plates would do, or bars, or even the threads used for 
holding the pressed fabric, if they were strong enough and held 
under sufficient tension. A table might be substituted for the 
bottom guide. The plaintiff had himself, in his specification, sug- 
gested the use of threads or guides. As far as he knew threads 
so used were not new at the date of the invention. The witness 
was referred to a machine, produced on the part of the defence, 
and subsequently dealt with as ‘‘Caporn’s machine,” in which 
there were side plates or guides outside the feeding rollers, and he 
explained that in that machine the guides were not necessary, 
because the feeding rollers and the presser rollers were placed 
closer together than in the plaintiff's machine. The fabric did not 
rise or get out of place, because there was no room for it so to do, 
and the guides were not wanted, an answer which called forth a 
question from the judge, ‘‘ Then what becomes of your invention?” 
he witness then said that the work would not be so good when 
the rollers were closer and there were no guides, and thereupon 
occurred the following discussion :— 

=~ Master of the Rolls: It has come down to a very simple 
point. 

Mr. Davey : It is nothing more than an addition of guides to 
Webster's, 

Mr. Aston : And a separation of the feed and presser rollers, 

The Master of the Rolls : You must be careful about that. I do 
not see that put out in the specification. 

Mr. Davey : There is nothing about that. 

Mr. Aston : The drawings show that distinctly. 

The Master of the Rolls: It may be an accident. How does he 
tell the public they must be at a distance ? 

Mr. Aston: We must have guides. 

The Master of the Rolls : But you say nothing about distance. 

Mr. Aston : Wherever we have guides. 

_The Master of the Rolls: Of course, if you claim a specific 
tance you must mention it. 

Mr. Aston: We do not; we only claim the interposition of 
guides between the feeding rollers and the pressing rollers. 

The Master of the Rolls: As I understand, it has come down to 
that and nothing else. That is the whole point in the case. As I 
understand, if the rollers are very close to one another in the 
machine it will work without guides. 

A number of machines were in court, and they were worked, and 
the frilled fabrics submitted to his lordship. 

In further cross-examination, Mr. Cowper’s attention was 
directed to a machine, distinguished as the Adams machine, an 


ADAMS’ MACHINE, 


engraving of which is annexed. He admitted that in that machine 
there were two feed rollers, and two pressing rollers. Threads 
were supplied above and below the fabric, passing as to one pai 

under the top feeding roller, and as to the other under the bottom 
feeding roller, Round the pressing rollers were collars of spikes or 
pins which threw the fabric up and down at the edges, and so 
made They acted in the same way as the side recesses 


called ; but there were double threads used with weights. If the 
threads were strong enough they would act to a certain extent as 

ides. Another machine, used for making what was known as 
‘ Bazaine” frilling, was then submitted to the witness, and he 
admitted that pieces of metal there placed between the feeding and 
pressing rollers would act as guides if there were a differential 
—_ and consequent fulling of the fabric between the two sets of 
rollers, 

A modification of the Caporn machine was then shown to the 
witness. It was called from its owner the Birkin machine. It 
differed from the former only in that the bottom feed wheel was 
removed. The upper wheel worked on a table. The witness 
explained that it worked like Webster’s machine, and there was 
not sufficient interval between the feed and pressing rollers to 
require guides to keep down the frilled work. Mr. Cowper was 
then cross-examined upon Hill’s specification, with the view to the 
argument of the defendant, that the provisional and final specifica- 
tion were not in conformity as to the side recesses in the 
pressing rollers, and also that the use of guides was an after 
thought ; but his Lordship intimated that in his then view he did 
not attach great weight to the argument. He was disposed to be 
liberal as to development of the provisionally specified invention. 

Mr. Cowper was then questioned by the ter of the Rolls as 
to the state of knowledge at the time of the plaintiff’s invention, 
and whether or not the hand reefing instrument which the 
witness had previously described was not in effect made up of two 
guides, is machine consisted of two pieces of wood, between 
which the fabric was frilled by sliding one on the other thus— 


He was also asked as to the use of guides for analogous purposes 
in embroidering and other machines. 

Mr. C. G. Hill, the plaintiff, was next called. He stated that 
prior to the year 1878 he did not know of any frilling machine in 
which were used feed rollers, guides, and pressing rollers. He did 
not know of Webster’s invention when he devised his machine. 
Webster’s machine would not satisfactorily frill a delicate fabric. 
He admitted to the judge that if in Caporn’s machine the feeding 
and pressure rollers were farther apart the plates between them 
would act as guides. The.plates were really put on as side guards, 
but they would act as guides. He did not think threads would be 
satisfactory guides. Sufficient tension could not be put upon 
them. They might do if the material were delicate and the 
accumulation small. 

The Master of the Rolls, at the close of the plaintiff’s evidence, 
intimated that if the defendants’ counsel proved the machines they 
put forward he should stop the case, and upon that Mr. Aston 
decided not to call further evidence, but to allow the defence to 
deal with that part of the case. 

Mr. A. L, Caporn was then called and examined by Mr. Davey. 
He proved that the machine produced in Court, and called the 
“*Caporn” machine was made in 1878 by Messrs. Whitehall, 
Hudson and Co. for his firm. He produced the reccipted invoice 
for it. It had never been out of the custody of his firm, and had 
been in constant use, and the frilling made by it had been sold in 
the course of business. No alteration had been made in the 
machine — slightly altering the position of the guides, which 
had been done the first day it was worked. The witness was 
cross-examined as to whether certain named persons, had 
not been in his employ, and whether during the time of their 
service the machine i not been worked without guides; 
but he repeated that it had always been worked in its present 
state. He had had other machines made with guides in them. 

Mr. Hudson, of the firm of Whitehall, Hudson, and Co., of 
Nottingham, stated that his firm had manufactured the machines 
in Court for Messrs. Caporn and Sons. They were delivered in 
February and March, 1878. They had guides and were generally 
in the state in which they left his works, wear and tear excepted. 

Mr. Chas. Willcox, a fitter in the employ of the last witness, gave 
confirmatory evidence, and persons in the employ of Messrs, 
Caporn and Sons gave evidence of the continuous use of the 
machines, and that they had not in any way been altered. 

Witnesses were then called on behalf of the plaintiff to rebut 
their evidence. Some former workmen of Messrs Whitehall, 
Hudson, and Co., and former servants of Messrs. Caporn and Sons 
came forward to say that the hines in question had no guides 
when they were supplied to Messrs. Caporn and Sons, 

This practically concluded the case, but before judgment some 
further evidence was put in on behalf of the defence. Mr. E. 
Whitehall proved the Adams machine which had been made by 
him, and also the Bazaine machine, and Mr. W. Stanley stated 
a he had used the Adams machine with weighted threads since 


6. 
The MASTER OF THE ROLLS then delivered judgment as follows : 


I have no doubt whatever upon the facts. As 
Caporn’s machine, I have no hesitation in sayi that I 
give credit to the witnesses for the defendant. am of 
opinion that the machine was made, and was used, before the 
date of Hill’s patent. As regards Adams’ machine, I think there 
has been no evidence except that of Mr. Whitehall, who says he 
made it; and I have no doubt he did make it, in the shape in 
which we have got it there. For all substantial purposes that 
must be taken to be made according to his manufacture. I do not 
rely on the evidence of the last witness, because he is not a man 
who paid sufficient attention to the different parts of the 
machine in detail at the time he saw it to be able 
to state itively. I think, therefore, that machine is 
proved, } my regards Adams’, that is also proved. It was not 
used formerly with spikes, but without spikes it was used a con- 
siderable time. The plaintiff is in a very unfortunate position, and 
I really feel, if I may say so, a great deal of sympathy for him. 
What he has done is this: He has made by himself a very valuable 
invention. That I am quite satisfied of. He says he invented the 
whole of it, and I give full credit to what he says, that he did invent 
the whole of it, in ignorance of Webster’s machine. Unfortunately 
for him Webster’s machine was invented before, and although he 
swears he made a better machine than Webster’s, when he came to 
take out his patent he was told of Webster’s machine, and then the 
— agent did the best he could for him. I have no doubt 

nding Webster’s machine, which was a substantial part of the 
invention, was in his way, he altered the description of the invention, 
so as to get rid of that portion of it which is comprised in Webster’s 
machine. When I say Webster’s machine I am giving no opinion 
as to whether Webster’s was or was not an original invention. 
That is a question which becomes unnecessary for me to decide, 
because the case as to Webster could not be maintained. As I 
have said, therefore, his patent was withdrawn from the case, but 
we have called it Webster’s machine, and have had it described. 
This being the position of matters, the plaintiff takes out a patent 
to save as much as he can of his invention. I think it would have 
been better if it had been described as an improvement on Webster's 
machine by the es gg pte which he pointed out, but it 
was not so described. It comprised a great many things, several 
of which appear to me to be substantial improvements on what 
Webster invented, and omg in that machine which was pro- 
duced, and which has been called the Bazaine, which is a very 
clever invention. I am sorry I cannot say that it is entitled to be 
treated as a new invention, because an objection to the patent is 
that one material part was bad, namely, that which is claimed by 
the fourth claim—‘‘ The combination of crimping or other feeding 
rollers, or instruments, guides, and pressing rollers, in such manner 
that, the speed of the feeders — eater than that of the 
pressers, the fabric is accumulated and frilled between the guides, 
and whilst so held a portion to form a band or bands is pressed 


to that is, that before the date of this invention fri 


substantially as described.” Now, that is the claim, The objec- | d 
in the in Hill’s machine, There were no guides properly so | tion frilling 


machines, or crimping machines, or crimping or feeding rollers, 
and so on, with guides between the feeding rollers and the pressing 
rollers, were known and in use, and so the plaintiff's patent is 
bad for want of novelty. Itappears to me that the machines which 
have been produced and proved to have been in use, are clearly 
machines which fulfil all these conditions, and have the whole of 
this combination in them, and consequently the patent must fail 
for want of novelty, But I also think it fails for want of invention, 
which is a different point to some extent. I will assume for the 
present purpose that the use of guides was known in machinery 
enerally for the purpose of keeping down the work, so as to kee 
it on a level when passing through the pressing rollers. It 
inly was so known, and Mr. Cowper admitted that it was 
known in a great variety of machines. The one most famili 
to me is undoubtedly the sewing machine, but there are several 
other machines in which it exists with which I am acquainted, and 
dc rg the wool combing machine and a vast number of others. 
erefore it is common knowledge that if you wanted to keep your 
material down from passing between two parts you use a guide. 
Now, supposing this were a real improvement, which it was not— 
that is 16 was not in this sense, that it was an invention inde- 
pendently of Webster—but supposing it would be an improve- 
ment, that isto say, the man Webster’s before him and wanted 


to improve it, and he had found that by separating the feeding - 


rollers, they being quite close to the presser rollers, that the 
material did not rise to any material extent, but when he separated 
his rollers, and he found his material to rise or pucker so as to get 
irregular, and he wanted to keep it level, any machinist would 
have said at once, ‘‘ Use a guide,” that is the method adopted to 
keep the material down. There could be no invention in that, 
because that was the use of known means for an analogous p e 
The same thing would undoubtedly happen if he knew of the 
machines in Court. Although their guides were not so good as his 
guides, it would only make the case stronger. It is not that the 
guides were used for an analogous p se, but, I may say, for 
the same purpose—that is to say, for making frilling. at would 
make the case stronger as regards invention, quite independent 
of anticipation. There would not, therefore, be, looking at the 
cases, sufficient to be found to support the invention. I am rot 
saying anything about the other part being meritorious. This is 
one of these cases in which I cannot but regret that I can- 
not maintain the good part of the patent, notwithstanding the bad- 
ness of the rest. However, that is not the law, as the plaintiff has 
chosen to claim this as a substantial part of the combination to the 
monoply of which he claims to be entitled, I am compelled to hold 
that the whole patent is bad for the reasons I have mentioned, and 
I therefore give judgment for the defendant with costs. 

Solicitor for the plaintiff: Mr. T. W. Nelson; for the defendant, 
Mr. J. Henry Johnson. 


April 9th. 
Re JOHNSON’S PATENT. 

THIS was a petition by the Badische Aniline and Soda Fabrik 
of Mannheim to the Master of the Rolls, in the matter of letters 
patent granted to John Henry Johnson, dated the 25th February, 
1878, No. 786, for ‘‘ Improvements in the production of colouring 
matters suitable for dyeing and printing,” a communication from 
H. Caro. The petitioners were the registered owners of the patent, 
and they now sought to correct a clerical error in the specification 
by the substitution of the word “nitrite” for “nitrate.” It was 
proved that in the draft specification the word “nitrite” was cor- 
rectly inserted, but that the copyist had made a mistake while 
engrossing the filed document. 

The petition was pr ted by leave of the Attorney-General. 

Mr. Aston, Q.C., and Mr. Chadwyck Healey appeared in support 
of the application. 

His Lordship made the order for the correction in the terms of 
the prayer of the petition, and directed notice of it to be 
given to the Commissioners of Patents. 

Solicitors : Messrs, Wild, Brown, and Wild. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible fox the opinions our of 
correspondents, 


AVELING MCLAREN. 

Srr,—Referring to the letter which appeared in your journal of 
the 8th inst., headed ‘‘ Aveling x. McLaren,” I wish to state that 
I much doubt whether your general readers do take so lively an 
interest in the differences of —- as to the validity of the 
patent in question as suggested, but should the — of your 
anonymous correspondent, ‘“‘Draughtsman,” decide to manufac- 
ture their engines with the side plates of the fire-box extended 
upwards and backwards, as described in the patent referred to, 
they will find that I shall lose no time in giving them an oppor- 
tunity of explaining their views to a jury. THOS, AVELING. . 

Rochester, April 12th. 


WOOD-CENTRED RAILWAY WHEELS. 

S1r,—I have not only followed with interest what has opens 
in your journal upon this subject, but I have given considerable 
thought to the matter, and it appears to methat your correspondent, 
Mr. Richardson, has taken the most practical view I have yet 
heard expressed, for the fact seems to be entirely lost sight of by 
the majority of people that this class of wheel is weakest in a 
lateral direction, and such being the case, it would appear that Mr. 
Kitson’s arrangement of wheel does not provide against this cir- 
cumstance so efficiently as Mr. Cleminson’s method. Indeed, it is 
difficult to see how more thoroughly the inherent weakness in this 
direction of the wood-centred wheel can be more completely 
eliminated than by the arms employed by Mr. Cleminson, because 
these arms have their greatest strength in the direction of the 
greatest weakness of the wheel, and whilst securing this advantage 
the arms are of such proportions as to be capable of resisting the 
strain resultant from the torsional effect of brakes. But Mr. 
Richardson does not seem to have realised what strikes me as a 
very important factor, viz., the elimination of all possibility of the 
tire slipping round, and laterally upon the centre. is does 
not appear to have been provided for in Mr. Kitson’s wheel, 
if, as 1 take it, that gentleman’s best arrangement is given in the 
illustration in your issue of the 18th ult. In Mr. Cleminson’s 
wheei it seems to be accomplished in a very simple way. 

I am aware that it is affected to treat this feature as one of little 
importance, and, indeed, that it is even asserted that tires do not 
slip on the centres; but if they do not do so on wood-centred 
wheels, why has so much effort and ingenuity been spent in devising 
means to vent tires slipping on iron-centred wheels, which 
are far less likely to be reduced in bulk or diameter by the heating 
action of the brake blocks than weoden centres? 

It seems to me that this subject has hardly heen sufficiently 
investigated, and its attendant and I am quite 

repared to learn that properly instituted tests representing every- 

y working conditions would show that the tire not only slips 
round on the centre, but is frequently displaced laterally. I fail 
to agree with Mr. Richardson in advocating a larger number of 
arms, because, as I see it, the four arms act in unison in resisting 
torsional strains by reason of their being connected by the retaining 
rings, and hence no one arm can be strained in the direction of 
torsion without the other three being called upon to exert their 
pewers of resistance. Possibly it might be an advantage to use six 
arms in order to reduce the number of segments from the present 
numoer ot sixteen to twelve; they would be heavier, however, 
and I doubt if the little economy effected in labour and number of 
parts would not be more than counterbalanced by the difficul 
experienced in getting the larger segments of uniform weight an 

ensity. Rost, W. Davipez, 
April 4th, 
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ELECTRO DYNAMOMETER FOR US. TORPEDO STATION. 


(For description see page 280.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue and Rocrers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


»” In order to avoid trouble and confusion, we find it necessary to 
inform ¢ ndents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

»” We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


J. N.--A copy of your little book on the ‘‘ Slide Rule” has been received. 

W. 8. (Manchester).— Persian wheels are not made in this country. They are 
of native manufacture, 

L, J.—All arches exert a thrust on the abutments, and it is not easy to see 
how this thrust could be dealt with in your design. 

W. E. 8.—So many solutions of the problem have already appeared in our 
pages, that we think it hardly necessary to publish yours, 

J. W. B.—Australia appears just now to be like every other place, overstocked 
with professional men. If you have interest you will get employment, 
perhaps ; if you have none, you will get nothing to do, certainly. 

G. F. P.—Newion's fusible alloy, which melts at 201 deg. Fah., consists of 
2 parts bismuth, 1 of lead, and 1 of tin, Another alloy melting at a some- 
what lower temperature consists of 4 parts bismuth, 24 parts lead, and 
tin. 

mi (King’s Lynn).— What you refer to is known in the United States 
as a ‘' petticoat pipe,” and is supposed to equalise the draught through the 
tubes, making the lower rows act as well as the upper rows. It is never 
used in Bngland, 

X. X.—The valve acts in the way you describe because its virtual area is 
increasel the moment it lifts. Consequently when it has once been 
opened at all, it opens fully, blows off a good deal of steam, and shuts again 
as soon as the pressure has been reduced a pound or two, 

An OLp Susscriper (Tipton).—G@alvanised corrugated iron makes a bad 
roof fora foundry. It will be eaten into holes in a few months by the 
sulphurous fumes from the coke. Tiles or slates are much better. If you 
must use iron, do not have it galvanised, but give it a couple of coats of 
oxide of iron paint. 


PROBLEM IN DEFLECTION. 
(To the Editor of The Engineer.) 
Sir,—I notice in last week's issue the le: of the first beam in m 
query has been printed ) instead of J ; and L (>b) should have been 
>). Kindly enter this in your next, or the error may lead to as _ 


'usion. 
Manchester, April 11th, 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the varwus rauway stations ; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. -- £0 14s, 6d, 
Yearly (including two double numbers) .. +» £1 9s. Od. 
credit occur, an extra charge o, two shillings and sixpence per annum will 
be made, THe ENGINEER is registered for transmission abroad, 

Cloth Cases for binding THe ENGIneER Volume, Price 28, 6d. each. 

Many Volumes of Tar ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THe ENGINEER weekly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
tter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 

Remittance by Post-ofice Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, t, 
France (Paris only), Germany, Gibraltar, Italy, Japan, Malta, Natal, 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

emittance by Bill in London. —Austria, Buenos Ayres, Ceylon, France, 


and A Greece, Ionian Islands, Norway, Panama, Peru, R > 
Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5s. Signapore, 


ADVERTISEMENTS. 

*,” The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
*," Letters relating to Advertisements and the Publishing Department of the 
waper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 
STITUTION OF MECHANICAL ENGINgERS.—Thursday, April 2lst, and 
Friday, April 22nd, at 7.30 p.m., the following papers iil be read and 
discussed :—‘‘ On Rivetting, with special reference to Shipwork,” by M. 
Le Baron Clauzel, of Toulon. ‘ Results of Experiments on Rivetted 
Joints,” made for the Institution of Mechanical Engineers, by Professor 
A. B. W. Kennedy, of London, ‘0: 
W. Beaumont, of London. ‘On Meters for a Small Flows of 
the Bazin System of 


THE Sociery.—Wednesday, April 20th, at 7 p.m.: 
“On the een and Duration of Rain,” by Dr. Wladimir Képpen. 
“Results of Experiments made at the Kew Observatory with Bogen’s 
and George's Barometers,” Mr. G. M. Whipple, B.Sc., F.R.A.S., F.M.S. 

mdon, w: regard icity,” r. G. M. le, B.Sc., 
F.R.A.S., F.M.S. 

CuemicaL Socrety.—Thursday, 2ist, at 8p.m.: “On Fractional 
Distillation,” Part II., by Mr. F. D. Brown. ‘On the Estimation of 
Ryerte Peroxide by Means of Potassic Perm: ate,” by Mr. W. E. 
Adeney. The Oxidation of Sulphurous Acid,” by Mr. H. B. Dixon. 


DEATH. 
On the 9th inst., suddenly, at Morton House, Tynemouth, Francis 
Cuar.ton, C.E., 65 years, only surviving son of the late William 
John Chariton, of Hesleyside, Northumberland. R.I.P. 
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BRIGHTON BEACH. 

Iy previous articles under the above heading we have 
referred to the extensive works undertaken by the Hove 
Commissioners to stay the inroads being made by the 
sea upon the beach at Cliftonville. We then relerted 
to the want of conjoint operation between the local 
authorities and those of the adjacent town of Brighton, 


and expressed our opinion that the works then in progress 
for protection at the threatened spot would necessitate the 
construction of further similar works towards the eastward, 
until the limit of the Hove district was reached and the 
~—— turned on to the Brighton section of the beach. 

e have recently again inspected the beach, and 
were not in the least surprised to see that our anticipations 
as to the course which would have to be followed had been 
fully realised. Some six or seven groynes, connected by 
massive concrete sea walling not yet fully completed, have 
been constructed in close contiguity opposite to Queen’s 
Gardens, and so far these appear to have answered their 
intended purposes, and beach is gradually, though very 
slowly, accumulating again at that point. But beyond 
that, and up to almost the extremity of the parish 
boundary, we found further and extensive groynes in pro- 
gress of construction. These are of very massive design, 
and appeared to be set at a slight angle corresponding 
with the flow of the tide eastward—a plan which we 
referred to as desirable when first writing on this subject. 
Residents in Brighton inform us that it has been 
evident to them for some time past that the beach at this 
point is being worked in upon by the sea, and we pre- 
sume that, seeing this to be the case, Mr. Ellice-Clark, the 
—— to the Hove Commissioners, has deemed it advis- 
able at once to take steps to check its further progress. 
As we have said, it was evident to us when we saw the 
first commencement of these works that such steps would 
ultimately become necessary, and it was because we fore- 
saw them, that in our first article we strongly urged that 
there should be established some system of concurrent 
operation which should prevent as far as possible the injury 
extending to the beach in Brighton parish. 

No such system appears, however, to have been deter- 
mined upon, and we are left to the conclusion that there 
exists an antagonism between the Hove and Brighton 
authorities which makes the former perfectly careless of 
how far, while protecting their own interests, they sacrifice 
those of the neighbouring town. The two most eastward 

oynes, now being constructed by Messrs, Cheesman and 

Jo., the contractors, are not as yet sufficiently far advanced 
to enable us to judge as to the distance seawards to which 
it is contemplated to carry them. It is well-known to all 
who are practised in works of this nature that there 
is a tendency for the sea to cut sharply in round the 
head of a projecting groyne, and scour away the beach to 
the leeward of it. If the two east groynes are carried out 
beyond the present line of beach in the endeavour to 
restore the lost line, or to cause further accumulation, it is 

retty certain that, unless the angle at which they are 

uilt should suffice to obviate it, denudation on the 
leeward side of them will be induced. Now if these 
groynes are carried only so far as the existing 
normal line of the beach, and terminate at its edge 
at the same level, no obstruction will be offered to 
the waves or to the tidal flow, and then leeward scouring 
action will not be set up, and so, while preserving the pre- 
sent beach line intact by arresting all movement eastward, 
that further on towards Brighton will not be affected. 
Should, however, these groynes be carried out as those 
have been that are situate opposite to Queen’s Gardens, 
and more especially that one close to the parish boundary 
and almost opposite to the Brighton town toll-house, the 
scouring action will, we are sure, at once become a nt 
on the beach between it and the new pier. It wi too 
late then for the Brighton authorities to express regret 
that they had not taken our advice, and called in to their 
aid the opinion of some distinguished engineer upon whose 
dictum parliamentary interference might have been sought. 
It will then be apparent to them that there is no alterna- 
tive but to pursue within their length of beach—extending 
we believe some two and a-half miles—a similar course to 
that which the Hove Commissioners have had forced upon 
them, viz., to construct groyne after groyne at invervals 
until the action of the sea is finally turned on to the base 
of the chalk cliffs between Kemp Town and Rottingdean. 

If it is desired to avert the enormous expenditure to 
which such steps must put the municipality, it is not yet 
too late to seek the advice of experts, and see if the adop- 
tion of our suggestion to stop these groynes at the normal 
beach line may not prove successful. It is of course very 
difficult to predict with certainty anything in connection 
with so variable an element as the sea, and the results of 
ebb and flow of tidal currents; but as, to stop the works 
at the point suggested can cause no expenditure, and may 
suffice to obviate it, such a course should at least be tried. 
We are amazed at the apparent apathy of the Brighton 
Town Council on this subject. They have in their local 
engineer, Mr. Lockwood, a gentleman of such large 
practical experience, and, as the condition of their town 
shows, of such great energy and ability, that we cannot 
but feel surprised that no steps that we can hear of have 
been taken under his advice. Brighton is already an ex- 
ceedingly heavily rated town, and there is a good deal of 
grumbling among the inhabitants during these times of 
trade depression. We may venture with certainty to predict 
that that grumbling will increase tenfold, and wit 
cause too, if within a few months Mr. Lockwood should 
come before the authorities with the statement that a 
large sum must at once be provided for further protective 
works on their shore. We were somewhat puzzled, when 
going over the works already completed and those in 
course of construction, to see that only about one in 
three of the groynes built so close together opposite 
King’s Mansions, and by the terrace across the beach 
down to the sea was of concrete, those intervening 
having been executed in timber. We presume, however, 
that Mr. Ellice-Clark deems that, when the latter 
have served their purpose of accumulating beach, they 
may be allowed to decay, and that having been once 
established, the shingle will be sufficiently held together by 
more widely spread groynes of concrete. Such an idea, 
if we are correct in supposing Mr. Ellice-Clark to hold it, 
appears to us to be justifiable, and the great expense 
of the concrete works has naturally induced him to use 
them as sparingly as he considers, to be safe to effect the 
objects he seeks to secure, We are unaware of the exact 


cost of these groynes, but presume the largest concrete 
groynes were not built much under £2000 each, while we 
should roughly guess the timber groynes of the same length 
to cost about £600 each. Such a difference in expense would 
certainly justify the running of some risk of the timber 
groynes requiring reconstruction at a future date. 

The work put into the concrete groynes by the contrac- 
tors seems to us all that can be desired, and they appear, 
as far as we were able to judge, to be carried down to a 
sufficient depth to secure them against the possible result 
of sand pm. undercut from them by the action of the 
numerous land springs which flow below the beach level. 
It may even be that they are bedded on the rock, which 
we believe to underlay most of the shingle along that part 
of the coast. We approve strongly of the method adopted 
for facing these works. Cubes of concrete are moulded, 
the outer face of which is formed of large boulders, closely 
fitted and pointed in Portland cement. This leaves but 
small surface exposed for weather wear or attrition by 
wave action. On the old sea wall which supports 
the Marine Parade of Brighton, we notice that 
the small shingle of which its face is composed 
has yielded very much to the action of weather, and 
we should presume that it has cost a good deal for 
maintenance. We would strongly recommend the method 
of facing such works we have described being adopted 
in all cases of external concrete construction. There 
are several fine instances of such construction in the 
high walling erected on the new drive between Hove and 
Preston, near its junction with the London-road, and we 
believe that ere a few years have passed it will be 
found necessary, if these walls are not covered by a quan- 
tity of ivy or similar parasitic protection, to coat them at 
great expense with Portland cement. Had facing blocks 
been built in, having their external sides protected by 
ap boulder work, this necessity would never arise. 

e noticed, also, that these‘facing blocks, as adapted to 
the groynes, are arrissed so that they may be strongly 
keyed together when placed in situ. Altogether, the 
design of the details of these works is most creditable, and 
we should have no cause for writing in terms of complaint 
or warning as to them, if we could think that ultimate 
effects were foreseen and judiciously provided against. 

But now, when once again raising the voice of warning, 
we must still, and even more strongly as results are 
becoming apparent which justified our first reference to 
these works, protest against the supineness of the Imperial 
Government in leaving such important matters altogether 
without that control which should provide for harmonious 
working, a neglect which leaves it open to any one town to 
adopt a course, which, while securing itself, is sure to cause 
injury to a neighbour. 


MAGNETO AND DYNAMO ELECTRIC MACHINES, 


Berore the construction of a machine is attempted, some 
study ought to be given to the principle upon which the 
action of the machine is founded. Romagnesi in 1802, and 
more —— Faraday in 1831, made public the prin- 
ciple upon whic eto-electric machines are based. 

e former discovered the action of an electric current 
upon a magnet, the latter discovered the converse action of 
a magnet upon a conductor. Faraday’s conception of 
“lines of force” enables us to discuss with a considerable 
amount of confidence actions that would otherwise be 
difficult to understand. If any reader desires to know 
the opinions of mathematicians on this conception of Fara- 
day’s, let him consult “Papers on Electrostatics and 
Magnetism,” by Sir W. Thomson; “Electricity and 
Magnetism,” by the late Prof. Clerk Maxwell, and similar 
books. We may, however, without going outside the aim 
of this article, make one or two quotations. Clerk Max- 
well, vol. i., p. 147, says :—“ Now, the quantity of electricity 
in a body is measured, according to Faraday’s ideas, by the 
number of lines of force, or rather of induction which 
proceed from it. These lines of force must all terminate 
somewhere, either on bodies in the neighbourhood, or on 
the walls and roof of the room, or on the earth, or on the 
heavenly bodies, and wherever they terminate there is a 
quantity of electricity exactly equal and opposite to that 
on the part of the body from which they proceeded.” 
On the next page, he says, “The lines of force due 
to a single centre of force are straight lines radiating from 
that centre.” Sir W. Thomson defines a line of force thus, 
“ A ‘line of force’ is a line drawn through a magnetic field 
in the direction of the force at each point through which it 

, or a line touched at each point of itself by the direc- 
tion of the magnetic force.” 

Now let us consider for a short time the second quo- 
tation from Clerk Maxwell. Let us suppose A to be a 
single centre of force, and the lines of force to be repre- 
sented by straight lines B C D, &., drawn in every 
direction from it. As the lines radiate equally in every 
direction, there will be the same number in any given area 
at equal distances from the point. For example, suppose a 
circle E, with centre A, the number of lines reaching each 
quadrant of E is equal ; the same istrue of a circle F, with 


good | radius longer than that of E, but the number of lines 


cutting any given length, say ‘05in. of E is not the same as 
those cutting ‘05in. of F or any other circle nearer or 
farther off the centre than E. Instead of imagining these 
circles, let us imagine such a centre of force and such lines 
of force, and that a wire with diameter ‘05in. is brought 
into this field of force. Then when the wire is placed at 
the distance E from A, a number of lines of force 
will terminate at that wire, according to the first quo- 
tation from Clerk Maxwell. Suppose further, that each 
line of force has equal influence on whatever terminates it, 
then evidently the total influence of the lines of force on 
such a wire is equal to the product of the number, say ” 
lines of force terminated, and the influence, say x, of 
each line of force = n x. Now move the wire from E to F, 
and we get an alteration of influence due to the fact that 
F being further from the centre than E, a less number of 
lines of force terminate in the wire, and therefore the pro- 
duct n’x<nz. If, however, the wire be moved nearer the 
centre A, then n’x>nz. The influence in the wire at any 


point equidistant from A is unaltered ; and therefore if 
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the wire was moved through the whole equidistant space 
no change could be observed in it. Reference to books 
will show that the surface so described is, as is well 
known, an equipotential surface. So long as the wire has 
terminating in it the same number of lines of force, so 
long the influence is unaltered ; but change the number 
so terminating, either to increase or diminish, and we get 
a corresponding change of influence. 

We have previously said that Faraday discovered that 
a magnet induced a current in a wire brought near it. 
Suppose the point A to represent the pole of a magnet, 
and the lines radiating from it to represent the lines of 
force radiating from A, then the influence of A upon a 
wire brought into the field is such as we have described, 
and depends entirely upon the number of lines of force 
terminating in that wire. Further, we may sup the 
so-called positive and negative currents of electricity to be 
the currents indicating the influence exerted by an increase 
or a diminution respectively of the number of lines of 
force terminating in the wire. The case we are dis- 
cussing is hypothetical, but nevertheless we trust it 
will help in fixing certain ideas which we think all those 
who trouble themselves about electrical machines should 

s. From the reasoning we have followed it will be 
seen that the greatest influence upon a wire would be 
when all the lines of force of the field terminated in it, and 
the greatest change would be from this condition to the one 
when no line of force terminated in it. In the one case, 
according to our assumption, we should have the maximum 
positive current, in the other the maximum negative 
current. 

Indulging in a little transcendentalism, we may easily 
indicate how the maximum effects would be obtained with 
a given field of force. In the first place all the lines of 
force must be concentrated into one line, the influence of 
this one line equalling the influence of all the lines—ie., 
there must be no diminution of force in the concentration. 
We remember from our schoolboy days that a line is 
length without breadth. Then, secondly, the wire in 
which this line of force is to terminate must also be 
diminished to a line, so that it at once passes from the 
maximum state on the one side to the maximum on the 
other ; and further, if we could have a ring of such wires, 
so that the passage was continuous across a series of such 
lines of force, we should manage to obtain something very 
near perfection. It is well known that, by an arrangement 
of magnets, it is possible to deflect, and to a certain extent 
concentrate, the lines of force ; but there is evidently a point 
past which such concentration will not be economical. We 
may also point out that to magnetise and demagnetise a core, 
to induce a current in a wire and to return that wire to its 
normal condition, takes time ; and so it devolves upon the 
constructors of this class of machines to consider a some- 
what complicated problem. That it will long remain 
impossible to specify the construction of a machine required 
to produce certain results under certain conditions we 
deny ; but hitherto no such specification has been written. 
Are electriciansagreed thatthe generation of acurrentof elec- 
tricity in a wire is due to the termination in that wire of a 
certain number of the lines of force of the magnetic field ! 
If so, it is certain that the greater the number of such lines of 
force cut by the wire and so terminating in the wire in a 
given time, the greater the current obtained in the time. Our 
object, then, should be so to arrange the machine that the 
lines of force cut by the wire shall be 2 maximum, and 
that these lines shall be cut in the least time. The 
next object is to return the wire to its normal condition as 
soon after the greatest effect is obtained as possible, and so 
in the wire produce these conditions without loss of time. 
As yet, so far as we know, no investigation has informed us 
how many times a current in a wire may be economically 


~ induced in a given period. If, again, we cannot know the 


absolute we may, at any rate, have an idea as to the com- 
parative number of lines of force in any portion of the 
tield of any magnet. 


THE STEPHENSON CENTENARY. 


Ir is proposed to celebrate in June the centenary of the birth 
of George Stephenson ; and on the Tyne the movement is being 
taken up with great fervour and enthusiasm. Several proposals 
have been made for the due expression of the northern feeling on 
the recurrence of the hundredth year since the birth of the most 
famous of the dwellers on Tyneside ; and from the decisions 
that have already been arrived at, it is certain that the occasion 
will be fittingly commemorated—possibly on the lines of the cele- 
bration of the railway jubilee at Darlington, though with a more 
definite aim in view. The justification for this northern move- 
ment is greater even than for that of five years ago, for the results 
of the work of Stephenson on the Tyne are greater and more 
varied than the more local effort on Teesside, though the latter 
had its unquestioned value in proving the practicability and 
the financial success of public railways. But without touching 
on debateable ground, it may be fittingly said that Stephenson 
not only made the crude attempts of earlier engine builders in 
great degree available for general use, but he did more. He 
established locomotive building as an industry; and Wylam, 
Killingworth, and the South-street Works at Newcastle, are 
amongst the names that bring up the early history of the con- 
struction of locomotives. The North has not been unmindful of 
what it owes to the illustrious father and son, who may be said 
to have been its most famous railway engineers. It has, on the 
site of the cottage George Stephenson once occupied at Willing- 
ton—the birthplace of his son—raised a useful memorial school ; 
it recognises in its chief town the connection he had with it, and at 
Killingworth it preserves in fair condition the house he occupied 
when fame was coming to him. But his birthplace at Wylam 
shows traces of the hundred years that have passed away ; and it 
might be worth the consideration of the Centenary Committee 
whether it might not fittingly be put to a use similar to that of 
the cottage at Willington, and so make an enduring memento of 
the great engineer in the actual place of his birth. It cannot be 
desirable to allow it drift into the decay that seems now likely 
to seize it; and though the policy of centennial commemo- 
rations may be doubtful, it is desirable that when this has been 
resolved on, it should result in benefit to the especial village 
where the event actually occurred which suggests it. The 
Tyne has perhaps more cause to be grateful to the Stephensons 
than any other district. They gave to its commerce an enduring 
addition ; they placed it op the great road north ; enabled the 


pits in its coal country to be worked ; and have established 
in it that industry which is one of the most valuable of those on 
the banks of the river. Whatever may be the steps that may 
be taken fittingly to celebrate the event, it is to be hoped that 
they will include some one which will place prominently the 
great locomotive building industry in its history, by example, 
before those who muster to do honour to the best known of the 
early builders of the locomotive. In the Darlington Jubilee 
this was attempted in some degree successiully ; but whilst the 
Tees district was the “hospital of the locomotive,” the Tyne 
might be called its birthplace and nursery, and any celebration 
would be defective in which this was not recognised. The early 
locomotives are passing away, but there remain enough fit- 
tingly to illustrate the changes that “threescore and ten years ” 
have witnessed in their conscruction ; and it will be well if types 
could be congregated on Tyne-side, where Stephenson's early 
labours were devoted to their building and repairs. 


THE SOLWAY VIADUCT, 


Mason Marrxpin’s report to the Board of Trade on the 
Solway Viaduct has been issued. he particulars of the 
destruction of this viaduct between the 29th of January and the 
2nd of February have already been reported in our pages. 
Major Marindin first describes the construction of the viaduct, 
and then details the nature of the injuries which it has sustained. 
It will be remembered that the viaduct, which was begun in 
October, 1865, and finished in June, 1868, carries a single line 
only, although the foundations and a portion of the piers for a 
double line are there. The total length of the viaduct is 
1940 yards, and it has 181 single and 12 double piers. Of the 
spans, 192are of 30ft., and 12 over the double piers are 5ft. each. 
The height from low water to the rail line is 35ft. It will thus 
be seen that the viaduct constitutes a species of gigantic 
strainer across the river, and past this strainer the ice could not 
readily get, as it was carried in huge masses up and down by 
a tide said to run at as much as 10 miles an _ hour. 
One block of ice, measured about the time of the 
catastrophe, was 27 yards square, and 6ft thick. These 
masses were pounded against the piers during the running 
of each tide up and down with such violence that pier after 
pier was broken ; and in all forty-five of these, of which two are 
double, have now fallen down, and the girders of thirty-five 
spans of 30ft., and two spans of 5ft. have followed their ex- 
ample. We quite agree with Major Marindin that it was to 
some extent a mistake to construct this bridge with piers so close 
together that ice had not a clear way of escape ; but it must not 
be forgotten that there does not seem to be any precedent for the 
occurrence at this period which caused the destruction of the 
bridge. Never before had the ice broken up in the same way, and 
at no previous time had the safety of the structure been endan- 
gered by ice. The lesson is instructive, because it once more en- 
forces the statement often repeated, that with rivers the impos- 
sible is sure to happen, and must be provided against. In India 
some years ago a bridge was put up across a river. The bed was 
narrow and deep, and signs were not wanting that during the 
monsoons heavy floods would come down. The engineers 
were very cautious, and made all possible inquiries. The natives, 
however, assured them that at no time had the stream risen 
higher than a certain tree stump, about 20ft. above the tiny 
rivulet which now ran at the bottom of the gorge. So to make 
assurance doubly sure the engineers threw their bridge—a small 
one of about 50ft. span—across at a height of 30ft. above the 
bed of the stream, and the bridge was not completed two years 
when a flood came down more than 40ft. deep, and did not leave 
a vestige of the bridge behind it. The case of the Solway 
Viaduct seems to have been very similar. It is easy to be wise 
after an event ; and it is possible that, if Mr. Brunlees had to 
design the viaduct over.again, he would leave more room for ice. 
As it is, Major Marindin points out that there is no reason why 
the bridge should not be repaired again and made quite safe. 
But dolphins or fenders of some kind must be provided to pre- 
vent the ice from touching the piers. There ought to be no 
trouble about this ; but such things are apt to cause a scour in the 
bed of a stream, and their foundations will in future require to 
be carefully watched. 
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The Construction of Gas Works, and the Manufacture and Distri- 
bution of Coal Gas. Originally written by Samur, HuGHes, 
C.E. Sixth edition: re-written and much enlarged by 
Witttam RicHarps, C.E, London : Crosby Lockwood and Co, 
1880. 

Tue fact that a book which was written no less than 

thirty years ago seems to a man of Mr. Richards’ experi- 

ence to be worth re-writing, is strong testimony in its 
favour. The t merit of the book is that it is not only 
almost eniahihie- cou and trustworthy, but that being 

a small octavo of 388 pages, it can be sold at a very 

moderate price. Mr. Hughes’ book is so well-known to all 

who are interested in gasworks, that it would be mere 

waste of time to describe the contents of the volume 

under notice. Mr. Richards has, however, added a good 

deal to the original work, and of this something may be 
id. 


Additions may be found in various places throughout the 
vol., and in many instances new matter has been substituted 
to some extent for old. The most generally interesting of 
the additions are those referring to what has recently 
been done in improving gas burners, and in gas heat- 
ing. Our author deals at some length with Sugg’s 
improved burners, brought out at the time that gas com- 
panies held that their interests were —— by the 
electric light. _— huge Argand triple burners were 
used largely in the City and other portions of the 
metropolis, and with much success, They gave some 
trouble, however, at first fromthe melting and destruction of 
the glass chimneys, a fact to which Mr. Richards does not 
allude, and by the time this difficulty had been overcome 
and good glass was obtained, the wish for these lamps had 
died out, and few of them are now to be seen in the streets. 
Mr. Witham’s light is described. It consists of a number 
of small fish-tail burners arranged in concentric rings ; at 
the lower part is a cone to admit air, and immediately 
above the jets is a tale chimney to give a draught. Mr. 
Richards says that this “ gives a splendid light equal to 


about four candles per foot for ordinary sixteen-candle gas, 
and it is well adapted for large areas such as docks, squares, 
wide streets, or where several roads meet.” Mr. Richards 

very reasonably on a subject of much importance to 
every householder, and on which dense ignorance seems to 


exist among makers of gas fittings. The globes used for ordi- 
nary fish-tail burners have a lower orifice about 2sin, and 
an upper about 4in. in diameter, Air is always rushing into 
the globe at the bottom and escaping at the top, “ conse- 

uently,” writes our author, “ this current impinges on the 
a and cools it in such a manner, that if 4ft. or 6ft. of 
gas issue from the burner no difference is observed in the 
flame, and by these simple means frequently one-third of 
the gas consumed — away in waste.” As a partial 
remedy for this defect, he advises that the hole in the 
bottom of the globe should be made larger; but this will 
not cure the evil; but it ought to be withiu the power of 
the makers of chandeliers to produce a light which, even 
when shaded by a globe, shall burn the gas supplied to it 
to the best advantage. 

A chapter is devoted to the use of gas for heating and 
cooking, and at the outset we find im this a statement 
which requires qualification, Mr. Richards tells us that 
the atmospheric—Bunsen—burner, “ when lighted emits 
neither smoke nor smell.” A very extended experience with 
perhapsevery atmospheric burner in the market, and several 
others constructed for experimental oy sage has taught 
us that although there is certainly no smoke, there 
may be a very disagreeable smell, due to the production of 
acetyline, which always takes place when — is burned 
at a very high temperature. With plenty of ventilation, 
the odour is carried off, and is not unpleasantly felt, 
but in its absence the smell is ig | disagreeable. In some 
cases atmospheric burners will, however, work for days 
without the evolution of acetyline, and then, ap we 
without cause, will begin to smell strongly. Further 
investigation into the precise nature of the products of 
combustion from atmospheric burners is much needed. 
Concerning gas engines, Mr. Richards has but little to say, 
and we add with regret that this little seems to be an 
extract from one of Messrs. Crossley’s circulars. He adds, 
however, an interesting bit of information, namely, that 
he has recently heard of a gas engine so small that it would 
suflice to drive a sewing machine. Such an engine would, 
no doubt, meet a large want and command a ready sale ; 
but nothing of the kind has, to our knowledge, been made. 

Concerning gas explosions our author makes some very 
curious statements, which may tend to mislead. Thus, he 
asserts that a mixture of gas and air cannot explode 
while under pressure. This is of courseexactly the opposite 
to the truth, for pressure facilitates explosion, Thus, in gas 
engines an otherwise non-explosive mixture of air and gas 
being compressed becomes explosive. What Mr. Richards 
wanted to say is, that so long as there is pressure enough 
in a vessel containing an explosive mixture to cause that 
mixture to rush out through an orifice, the gas may be 
burned at the orifice without danger. He does not say, 
however, that the rate of issue of the mixture must be 
greater than that at which flame can travel back through 
the hole or else an explosion will take place—an important 
omission. We should like to have some confirmation of 
the assertion that “the richest gases are the most destruc- 
tive when exploding.” The few words which our author 
has to say concerning the electric light, recently as they 
were written, are already out of date. 

The faults of this work are very few, the information it 
contains is valuable for its quantity, condensation, and 
general accuracy. The paper and printing are good ; most 
of the engravings are more or less old acquaintances, but 
they are well printed and serve their purpose well. We 
strongly recommend this book to young engineers. They 
may think it highly improbable that they will ever have 
anything to dowith gasworks ; bue engineers are supposed to 
know everything, and students will find enough in its pages 
to prevent them from making mistakes should they be 
called on to give a little advice, or chance to converse with 
men who have made the production of gas a life-long study. 
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Gass Eyrs.—From particulars supplied to the reporter of a 
Chicago paper by a dealer in glass eyes in that city, it appears, 
says the Times, that there are as many as a thousand wearers of 
these eyes in Chicago, and that from to 800 eyes are sold there 
every year. The Ce eyes are made at Uri, the manufacture 
being favoured by the occurrence there of fine silicates and other 
minerals required. At Uri are also made large quantities of 
eyes used in mounting animals, besides a superior quality of g 
marbles, known to boys as agates. The artificial eye is a delicate 
shell or case, very light and thin, and concave, so as to fit over 
what is left of the eyeball, 
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RAILWAY MATTERS, 


A coMPANY was formed recently in Brooklyn, to promote rapid 
transit by an underground railway. 

Ar the close of last year there were 1234 miles of railway open 
in New Zealand, namely, 404 in the North Island and 830 in the 
South. 

THE Pennsylvania Railroad Company owns or operates railroads 
having a total mileage of nearly, if not quite, 7000 miles. The 
rolling stock consists of more than 1000 locomotives, and more than 
40,000 cars. 

THE average cost of Irish lines, including rolling stock, is given 
at £14,150 per mile. The fares and rates are much higher than in 
England, and the number of passengers and goods carried vastly 
less in proportion to the population, 

Ir is announced by the Colonies and India that the Government 
of ‘Victoria have invited tenders for the supply of 13,000 tons of 
‘steel iron.” Has the Victorian Government settled the question 
of ‘‘weld iron” v. ingot iron, and mild steel v. ingot iron? 

On six of the peg: ag French railways, having an aggregate 
mileage of 9478 miles, the mean carriage mileage is 23,952 miles ; 
mean weight of carriage is 6°16 tons; average capacity, 38°52 pas- 
sengers ; and the average proportion between places occupied and 
seats offered is 0'240—this proportion not varying much on any of 
the lines. 

AN interesting and useful paper on light railways, or remunera- 
tive railways for thinly-populated districts, was read before the 
Institution of Civil Engineers of Ireland, by Mr. C. F. Green, 
M.I.C.E, A supplement to a paper previously read on narrow- 

auge railways was also read by Mr. W. Lewis, M.LC.E.I, The 
fatter deals chiefly with the gauge question, while the former deals 
with the light railway question generally. 


Tue Trans-Sahara Railway will have received a severe check b 
the massacre of Colonel Flatter’s surveying expedition. Intelli- 
gence was received in Paris on the 10th inst. froin Tripoli confirm- 
ing the news of the massacre of Colonel Flatter’s exploring expe- 
dition. It is added that all the Frenchmen bélonging to the party 
were killed, after a most courageous resistance against the over- 
whelming numbers of the Touareds of Hoggar. 


On the six principal railways of France each ton of wagon, if 
fully loaded, would convey 1°91 tons of goods ; but partial loading 
and empty wagon mileage reduce the actual load to 40 per cent. of 
the capacity when full, the average load carried per ton of wagon 
being only ‘76 ton. As goods trains often have two engines, and 
some engines are wholly employed in shunting, the goods engine 
mileage is from 9 to 24 per cent. in excess of the goods train 
mileage. 

THE Borsig Locomotive Works at. Berlin, when there is an 
ordinary demand for engines, employ 3000 men, and can turn out 
200 to 250 locomotives a year. The first locomotive was turned 
out there in 1841. The second, turned out in 1842, shown at a 
Berlin industrial exhibition, Borsig named after Professor Beuth, 
who not many years before had, it is said, dismissed him from 
the Royal Polytechnic Institute for his lack of interest in 
chemistry, which was the occasion of entering upon his career as 
an engine-builder. In 1846 Borsig completed his 100th locomo- 
tive; in 1854 his 500th ; in 1858 his 1000th. 

A norewortuHy feature in the consumption of manufactured iron 
in 1880 is the iron sleeper. In this country it has only been used 
experimentally, but in Belgium and Germany it has been employed 
for a considerable time. In the past two years it is calculated, say 
Messrs. Bolling and Lowe in their report, that nearly 130,000 tons 
have been placed on the German railways. It is only natural to 
suppose that its adoption will follow in this and other countries. 
It may be remarked, however, that in Germany there are man 
hundred miles of line running through sandy districts for which 
the iron sleeper is well suited. The thin iron sleepers would not 
fare as well on the coarse broken limestone and other rocks used 
on many parts of several of the great lines of this country. 


THE German Railroad Union has adopted a set of leadin: 
characteristic properties and conditions to be satisfied in the stee 
rails used. The tests to be made in the works are these: A 
rail placed on two supports, 1 metre apart, must bear a load of 
20 tons for several hours, without permanent flexure. In like 
position it must bear, without breaking, two strokes of the monkey 
of a pile-driver, a weight of 500 kilogs, falling 4 metres, and 
without any injury, a fall of the monkey 2°50 metres. The rail 
must be capable of being bent in the po | state either way to the 
extent of 50 mm. in the length of 1 metre, without showing injur 
or cracks. It must be capable of bearing a curvature which will 
es versine of 22°5 cm. in 3 metres of length, or about 9in. 
in 10ft. 

THE connection alleged to exist between the operations of rail- 
ways and the amount of rainfall is again being discussed in 
America. It is regarded as a remarkable fact that before railways 
were extended to the Pacific, the country lying between the Sierra 
Nevada and Rocky Mountains was subject to an almost continuous 
drought. Since then, however, the region has been visited with 
frequent falls of rain. What has produced the change? is the 
question. Some suggest that it is due to a change in the electrical 
state of the atmosphere, produced by the conduction of electricity 
into the region by the iron rails. Others assert that it is caused 
by the atmospheric disturbances arising from the frequent passin, 
and re-passing of trains. It is shown that up to 1854 the Uni 
States had been periodically visited by great and general droughts, 
but since that year there has been no such visitation ; or, in other 
words, that the building of such a vast network of railways as has 
been constructed in the past quarter of a century has been 
by an increased fallof rain. Since the general introduc- 
tion of railways in Europe, also, there has been no drought such 
as previously at short intervals caused widespread distress. In 
England, at least, it is remarkable that although the climate has 

n always humid there has been a growing excess of rainfall 
during the railway period until now we usually get far more than 
is beneficial, apentty in the past few years. 


Cast iron railway wheels, as is generally known, are little used 
in Europe, and are generally regarded as very dangerous, 
and especially unfit for use under passenger cars. The Railroad 
Gazette says :—‘‘ We might suppose this opinion to be founded on 
ignorance, were it not that some cast iron wheels have been used 
for many years, especially in Austria, there being some Hungarian 
ironworks famous for the ‘ chilling’ poate of their iron. But, 
as in spite of this long experience the opinion prevails there that 
cast iron wheels are not only inferior, but positively unsafe, so 
much so that we believe many companies will not permit cars with 
cast iron wheels to pass over their roads, though loaded with 
freight for stations on or beyond their lines, it has naturally been 
supposed in this country that the European chilling iron must be 
greatly inferior to ours. But it now seems questionable whether 
the cast iron car wheels in Europe are not quite good and safe. 
An Austrian engineer, Mr. Emil Stétzer, foreman of the shops of 
the Empress Elizabeth Railroad at Linz, calls attention to the fact 
that during the past winter, which in Europe was an exceptionably 
severe one, while the cases of tire breakages amounted to thou- 
sands, and not a few accidents were due to this cause, so far as is 
known there was not a single case of the breakage of a cast iron 
wheel, at least not one which interrupted traffic. In view of this 
he suggests that the prevailing prejudice against cast iron wheels 
should be abated, and that a great deal might be gained if at least 
all the freight cars that have no brakes should — with 
cast iron wheels, but thinks that experiments should be made with 
cast iron wheels under brakes also, He mentions the use of cast 
iron wheels under passenger cars in this country, but seems not to 
understand how general this use is, and that of the 496,718 cars 
reported by ‘ Poor’s Manual’ as the stock possessed by our railroads 
in 1879, probably 495,000 have cast iron wheels,” 


NOTES AND MEMORANDA, 


THE death-rate for Victoria for the year 1880 was lower than 
usual, namely 19°18 per 1000. 

DurinG the last six years the population of New Zealand has 
increased no less than 55 per cent. In vital statistics this colony 
shows in a very favourable light, the death-rate for the last eleven 
years being only 12°13 per 1000. 

THE first rough calculations of the results of the recent Indian 
Census make the population of Bombay 753,000, an increase of 
120,000 on the pee pe of 1872. The population of Rangoon is 
returned as 131,925 and of Colombo as 111,942. 

WE recently gave some information on the density of snow. 
The following from the Scientific American will be of interest :—A 
cubic yard of snow from one snowstorm will sometimes weigh 
814 lb., while an equal bulk from another fall will only weigh 71 bb. 
This indicates that any flat surface upon which snow may be drifted 
to the depth of only 3ft. may be called upon to sustain a weight of 
snow equal to a pressure of about 814 + 9 = 90°5 lb. per square 
foot ; or it may only be loaded under like conditions to the extent 
of 71 + 9 = 7°9 lb. per square foot. The weight of a cubic foot of 
the densest snow recorded by Sig. Bignami Sormani, of Milan, 
being 30°14 1b., while a cubic foot of water weighs 62°5 lb., it 
ery that, under certain conditions, the density of snow may be 
almost half that of water. 

THE phenomenon of verglas occurred at Urbino in Italy twice in 
January ; and from his observations of it Professor Serpieri con- 
cludes that surfusion of the raindrops is not indispensable to its 
production. Surfusion, indeed, accelerates it, as do also violence 
of wind and intense cold; but a rain with temperature not so low 
as freezing falling intoan air current inrapid motion, and below32deg. 
gives the phenomenon. It is pointed out, however, that the mist 
which usually accompanies verglas being driven against objects by 
the wind, and its alr a being in a state of surfusion—the 
temperature being below freezing—probably contributes tothegeneral 
result, helping to make the ice layer regular and uniform. If the 
— be such that the drop freezes wholly at once the latter has 
probably contained many small crystals of ice. 

MINUTE articles suspended in fluids of various specific gravities 
are free to move and arrange themselves in obedience to the laws 
of magnetism and the collateral forces. During repeated attempts 
to render the ‘‘ magnetic field” in some way visible, a method of 
investigation presented itself to J. W. Wetherell, who thus 
described it in the Electrician :—Very minute particles of steel 
and iron were placed in a flat-sided bottle containing lamp spirit ; 
to the outside of this were applied the two poles of a permanent 
horseshoe magnet. Immediately the inductive action became 
visible, and the direction of the current could be well seen by 
placing a lighted candle behind the bottle. This is a convenient 
method of showing the exact extent of the ‘‘ magnetic field,” its 
form and structure. Other magnetic substances may also be tried 
in the same fluid, or separately, to compare the effects. 


THE following figures, communicated by Mr. A. Angel, to the 
Analyst, are obtained from analysis of a sample of water taken 


from a private well in Southampton, the water at the time being | 


in daily use for all domestic purposes. It is very remarkable from 


the enormous amount of saline ammonia present, and is an | 


example of the fearful pollution of which town wells are liable. 


The water was fairly presentable to the eye and was not unpala- | 


table ; the distillate from carbonate of soda smelled strongly 
ammoniacal, and, of course, gave a strong alkaline re-action. 
Parts per 100,000 :— 


5°68 .. .. 19026 .. 2°2 vk.traces 41°77... .. 62 .. 


Microscopical examination—Starch grains, paper, animal hairs, 

Mr. W. HAMLet recently read a paper on the action of com- 
eae inimical to bacterial life, to the Chemical Society. The 

ollowing is his method of experiment : Flasks similar to those of 
Pastuer—Ltudes sur la biére, 81-—holding about } litre were used. 
The liquids employed were Pasteur’s fluid with sugar, beef tea, 
hay infusion, wine, brewer’s wort, and extract of meat. Each 
flask was about half-filled and boiled for ten minutes, whereby all 
previously existing life was destroyed. The flask was then allowed 
to cool, the entering air being filtered through a plug of glass, 
wool or asbestos. The flask was then inoculated with a small 
quantity of previously cultivated hay solution or Pasteur’s fluid. 
Hydrogen, oxygen, carbonic oxide, marsh gas, nitrogen, and 
sulphuretted hydrogen, were without effect on the bacteria. 
Chlorine and hydro-peroxide—about 7 per cent. of a 5 vol. solution 
—were fatal to bacteria. The action of various salts, organic acids 
in 5 per cent. solution was tried. Many, including potash, soda, 
postassic bisulphite, sodic hyposulphite, potassic chlorate, potassic 
permanganate, oxaltic pet acetic acid, glycerine, laudanum, 
and alcohol, were without effect on the bacterial life. Others, 
the alums, ferrous sulphate, ferric chloride, magnesic and aluminic 
chlorides, bleaching powder, camphor, salicylic acid, chloroform 
creosote, and carbolic acid, decidedly arrested the development of 
teria. 

At a meeting of the Chemical Society on the 7th inst., Mr. W. 
Jago read a paper on the organic matter in sea-water. On page 
133 of the 6th report of the Rivers Commission it is stated that the 
proportion of organic elements in sea-water varies between such 
wide limits in different samples, as to suggest that much of the 
organic matter consists of living organisms, so minute and gelatin- 
ous as to pass readily through the best filters. At the suggestion 
of Dr. Frankland, the author has investigated this subject. The 
water was collected in mid-channel between Newhaven and Dieppe 
by the engineers of the London, Brighton, and South Coast 
Railway, in stoppered glass carboys. The author has used the 
combustion inated. the albu 1 ia and in some cases 
the oxygen process of Prof. Tidy. To determine how the various 
methods of water analysis were affected by a change of the organic 
matter from organic compounds in solution to organisms in 
suspension, some experiments were made with hay infusion the 
results confirm those of Kingzett—Chem. Soc. Jour., 1880, 15— 
the oxygen required first rising and then diminishing. The author 
concludes that the organic matter of sea-water is much more 
capable of resisting oxidising agents than that present in ordinary 
fresh-waters, and that the organic matter in sea-water is probably 
organised and alive. 


M. Munvz has for three years past been studying the phenomena 
that occur in the storage of grain, both by observation of the large 
stores of the Paris Omnibus Company and laboratory experiments, 
Grain placed in air, it is known, absorbs oxygen and gives out car- 
bonic acid ; and, even when air is excluded, grain still liberates 
carbonic acid through intracellular fermentation. The carbonic 
acid formed, in any case, measures the alteration and loss. Com- 

ing the influence of renewal of air with that of confined air, M. 
Nuntz found that in the former case the grain liberated about ten 
times more carbonic acid than in the latter. In contact with air 
the carbonic acid formed is always inferior in volume to the oxygen 
absorbed. There is a dary and i let bustion like 
that in germination of oleaginous seeds. The — is chiefly 
fixed by fatty matter. As to moisture, grain usually contains 11 
to 19 per cent. of water. Very dry grain gives little carbonic acid; 
in consequence, it is exposed to ravages of insects, which do not 
then meet with asphyxiating atmosphere. The proportion of car- 
bonic acid increases very quickly with the degree of moisture, and 
beyond 13 to 14 per cent. of moisture the progression is enormous. 
The proportion also increases very rapidly with temperature till 
about 50deg. Here there is a stoppage ; but on heating further 
the combustion acquires fresh energy. M. Muntz distinguishes 
two phenomena of combustion—one of physiological order, cor- 
responding to respiration; the other purel ical. Anzstheti 


such as sulphide of carbon, diminish, without stopping, the forma- 
tion of carbonic acid, 5 


MISCELLANEA, 


THE boiler of the North German passenger ship Adler exploded 
on Saturday morning off Harwich, scalding four men. 

THE New South Wales Government intend spending £6000 in 
completing the torpedo defences of Sydney harbour. 

VIcTORIA is losing £24,000 per annum over the present mail con- 
tract, as against a loss of £13,500 per annum over the last. 

At the sixth meeting of the Live 1 Engineering Society, last 
week, a paper was read by Mr. W. M. Chambers on “‘ Corrosion of 
Tron and Steel.” 

A cURIOUS pre was recently read before the American Insti- 
tute by Mr. W. H. Farrington. It was on ‘‘ Scientific Books,” 
and forms an instructive running commentary on a large number 
of books 

THE Graving Dock Company has obtained a grant from the Nova 
Scotia Municipality of £2000 for twenty years, and from the Cana- 
dian Dominion Government a similar amount, but the latter pro- 
mised £7500 if the city would similarly increase its subsidy. If 
that was granted, the dock was to be proceeded with at once at a 
cost of £200,000. 

THE Vienna rs report that a few days since a youn 
labourer, who ged in cleaning the brick of 
~~ boiler in Messrs. Gellerth and Fuerth’s paper mill at Pilsen, 
had crept into the large flue and gone to sleep, where he had not 


been noticed when the flue was bricked up. The furnaces were 
lighted, and until the man was missed his horrible fate was not 
suspected, 

For the supply of electricity to the Swan light about to be intro- 
duced into Me Watson’s colliery at Earnock, the dynamo-electric 
machines are to be erected in the engine house of a Guibal fan at 
the colliery. From the engine house the electric cables will be 
led down the nearest pit shaft into the workings. The preliminary 
operations, of which Mir. A Jamieson has charge, attending the in- 
troduction of the light will occupy nearly a couple of months. 

THE Wolverhampton Corporation have made a profit upon their 
waterworks, during the year ending December 31st last, of £2292, 
upon a total income of £20,000. This profit is an increase over 
that of last year of £441. Since the property was purchased by the 
the corporation, thirteen years ago, the total profits have amounted 
to £10,652. Of this sum £5000 has been set apart as reserve, 
£1656 has been spent in extension of plant, and the balance it is 
proposed to apply towards the cost of contemplated extensions at 
the artesian wells at Cosford, rendered necessary by the increasing 
consumption of water and the inconvenience of relying on the river 
Worf for a constant supply. 

THERE is, perhaps, no street in London in which so much cruelty 
to horses is to be seen as in Fleet-street. In winter time, when the 
smooth wood-paved hill is covered with a coating of compressed 
| snow or ice, it rarely gets a sprinkling of sand, and yet very heavy 
loads, such as of heavy rolls of paper for one or two of the “ largest 
daily circulations,” have every morning to be hauled up it by 
straining and floundering horses undergoing a species of vivisection. 

gain, when the weather is dry, like the recent continuation, the 
hill is sprinkled with water, and soon the street is as slippery as a 
greased board, and horses cannot move any load, and fall in all 
| directions as “‘long oats” are applied to their sides to enforce them. 


| Iris stated that the Philadelphia capitalists who are about to 
| reclaim the immense tracts of land in the State of Florida known 
as the Everglades, have completed their contract with that State, 
one of the main features of the scheme being the building of a ship 
| canal across Florida. This project almost equals in importance 
H that of reclaiming 12,000,000 acres of rich land. It would not 
|; only shorten the distance between the American ports on the 
Atlantic coast and all European ports to New Orleans, Mobile, 
and all shipping points on the Gulf of Mexico, but it would avoid 
the dangers to navigation which are experienced on the countless 
| keys and coral reefs off the southern and south-western coast of 
| Florida. , 
| THE Goldsmiths’ Company, with a view to the encouragement of 
technical education in the design and execution of works in the 
precious metals, have settled a liberal programme of prizes for the 
| current year. The total value is over £300, in amounts ranging 
| between £50 and £10. The prizes will be awarded in December 
| next, and objects of art, &c., should be sent in by November to the 
| clerk, Mr. W. Prideaux, at Goldsmiths’ Hall. The company have 
| also resolved—says the City Press—that a travelling scholarship of 
| £100 may be awarded to a student who has shown exceptional 
| talent, and who shall have obtained prizes for design or modelling 
| in three competitions, in order to enable him to study art in the 


| precious metals on the Continent. 


| THE allotment of space in the International Medical and Sanitary 
| Exhibition to intending exhibitors is now being rapidly proceeded 
| with, and at the meeting of the committee on Wednesday last 
| (April 6th), the names of 225 exhibitors were registered and 
| approved as follows :—Medical section, 115; sanitary section, 94 ; 
| miscellaneous section, 16. In addition to the wall space and 
| counter space taken, upwards of 1200ft. frontage of floor space will 
be allotted to the above exhibitors, representing an area of no less 
than 8000 square feet. This area will be ae BS by articles 
which are said to be strictly within the object of the exhibition. 
The list of exhibitors already includes the leading manufacturers 
in Great Britain and Ifeland in connection with the medical 
industries, and the industries connected with architecture and 
sanitary engineering, and important exhibits are said to be an- 
nounced from France, Germany, Austria, Italy, Belgium, Holland, 
Norway, and the United States. The committee have decided, in 
order to meet the convenience of intending exhibitors, to extend 
the time for receiving applications for space, which may now be 
sent in up to Saturday—to-morrow—April 16th. Inquiries should be 
addressed to the secretary, Mr: Mark H. Judge, at the Parkes 
Museum of Hygiene, Gower-street, W.C. 


MaJorR MAJENDIE’s report on the cir ti ttending the 
explosion of guupowder in a glazing house at Messrs. John Hall 
and Son’s Gunpowder Factory at the Marsh, Faversham, on the 
llth December, 1880, has been published. At the time of the 
explosion all manufacturing operations were suspended, the engine 
stopped, the boiler fires banked up, the experiment house—con- 
taining in the tub the 720 lb. of finished powder—locked up. 
Suddenly, at 3 a.m. on the 11th December, or twelve hours after 
manufacture had ceased in the building, this state of things was 
disturbed by a violent explosion in the glazing house, the 720 lb. of 
gunpowder in the glaze tub having gone off, with disastrous 
effects. He says:—‘‘An explosion occurring under such 
circumstances must be admitted to be of a very exceptional 
and remarkable character. There can be no suspicion, such as 
would at once suggest itself in the case of what may be called 
chemical explosives, hke gun-cotton or dynamite, that the explc- 
sion was the result of the spontaneous ignition of the material. It 
is a perfectly well-established chemical fact that ordinary gun- 
powder is not susceptible of spontaneous explosion, and the _ 
powder in the glaze tub was of particularly pure, good quality. 
All idea of spontaneous explosion of the gunpowder may, there- 
fore, be confidently dismissed.” Major Majendie then describes 
experiments on the possible establishment of chemical action due 
to the elevated temperature of the powder, elevation of tempera- 
ture of powder by process of glazing, by evolution of sulphur 
vapour, and on the possible ignition of wood from chemical action, 
but all these indicated no possible cause of explosion. Major 
Majendie therefore concludes—‘“‘ I am forced most, reluctantly, but 
most decidedly, to the conclusion that the explosion was wilfully 
brought about by some evil disposed person,” and he urges that 
when every other possible hypothesis has been examined, and found 
insufficient, the fact that no motive for such a crime is apparent is 
not a sufficient ground for rejecting the only remaining explanation, 
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MEASURING ELECTRIC CURRENTS OF GREAT 
STRENGTH. 

Ir has generally been the custom in measuring electric 
currents of great strength to measure part of the current only, 
and from data so obtained, to calculate the whole current. Four 
ways are in use for measuring such currents. The galvanometric 
method requires a galvanometer of small resistance and large 
radius, and it is necessary to bring the deflection to about 
45 deg. by means of a shunt of small resistance. A large part 
of the current passes through the shunt, and any error in the 
measurement of that passing through the galvanometer multi- 
plies the whole observation by this error. The electrometer 
method also has many disadvantages, such as leakage, want of 
constancy of charge in the electrometer, &c. The heat method 
necessitates measurements of temperature, and these are diffi- 
cult on account of conduction, radiation, &c. With these 
views of the case, Professor Trowbridge, in 1878, described 
to the American Academy of Arts and Sciences a dynamo- 
meter he had designed to measure the whole of such currents 
as are obtained from dynamo or magneto electric machines. He 
adopted the principle of Weber's electro-dynamometer, in which 
the current passes down one wire of the bifilar suspension of a 
movable coil and up the other, and then through fixed coils sur- 
rounding the movable coil. With powerful currents it is 
necessary to shunt this instrument, and the errors inherent in 
this method are introduced. In working with dynamo-electric 
machines it is important that we should avoid the method of 
shunts ; for the entire resistance of the circuit is generally of 


the same order of magnitude as the shunts employed. It 
is necessary that we measure the whole strength of 


the current directly at the same time that we mea- 
sure the work consumed in driving the dynamo-electric 
machine, the velocity of the machine, and the resistance of the 
circuit. It is also important to eliminate local attractions. The 
time consumed in measuring the current strength should be 
small. In January, 1880, Mr. W. N. Hill described certain 
modifications of Trowbridge’s instrument in the American 
“ Journal of Science,” and Messrs. Elliott Bros., of the Strand, 
were empowered to construct an instrument embodying the 
design of Trowbridge and the improvements of Hill, to an 
American order. The instrument has been constructed, and 
reflects great credit on Elliott Bros. for its admirable workman- 
ship. Weare by the courtesy of this firm enabled to give a 
detailed description of the apparatus, which we consider to show 
a decided advance upon previous instruments of the class 
used for measuring large currents. 

Figs. 1 and 2 show two views of the instrument as constructed 
by Messrs. Elliott. When the current passes, the suspended coil 
is powerfully deflected, but its movement is limited by a vertical 
wire stop. There are two of these stops, one on each side of the 
pointer-rod, Fig. 5, of the suspended coil. To the pointer-rod are 
attached on opposite sides two silk threads, which lead over pulleys 
on the side bars to small scale pans, 5, Fig.3, asshown. Where 
deflection takes place weights are added as required, to bring 
the pointer rod back to zero. The weight employed exactly 
balances the magnetic force. Both Professor Trowbridge, in his 
paper, and Mr. Hill in his paper, give the theory of the instru- 
ment, and we quote from Mr. Hill :—“ The expression for the 
strength of the current is very simple. The weight found is that 
required to balance the defiective force observed at zero, so that 
the earth’s and local attractions are avoided, nor does the torsion 
of the suspension enter. Let 
strength of current in webers. 


w = weight used in milligrams. 

Z = length of weight, arm, or distance from point where 
weight acts to centre of system. 

G = constant of large coils. 


g = constant of small coil. 
C = constant of instrument or length of magnetic arm. 
“By the theory of the electro-dynamometer, the force acting 


25%. 9.8%, in which 


to deflect is represented by the expression. 


2 == is the constant of the large coils or G, and g the constant 
of deflecting coil. This force acts with the arm C, and is 
balanced by the weight acting with arm/. Hence 
lw 
g 

The coils being large, G and g are readily ascertained by mea- 
surement ; J is a known distance; C is the constant of the instru- 
ment, and must be specially determined; C, /, G and g being 
known, it is evident that from weight found the current may be 
obtained with little calculation, or a table may be made so as 
to obtain the values desired by inspection.” Mr. Hill constructed 
tables to use with his instrument, but it is clear that tables 
constructed for one instrument will not answer when employed 
on calculation with another instrument, so the best plan for the 
possessor of an instrument of this kind would be to calculate 
his constants and make out a table for future reference. The 
deflections of the instrument are powerful, and thus the weights 
are large enough to give sufficient sensitiveness. Mr. Hill points 
out that a set of weights could be made which would represent 
weber currents, making calculation unnecessary. With his 
instrument he worked with currents as small as 10 webers, but 
found it insufficiently sensitive for such small forces. It 
worked satisfactorily with currents above 20 webers. “It is 
evident, however, that this form of dynamometer is particularly 
suitable for larger currents. We have S:S':: Vw: Vw". That 
is, as the currents increase, the corresponding weights increase 
more rapidly, and greater accuracy and minuteness areattained.” 

In the complete instrument there is a glass cover, of which 
the working—back—end is removable, and it also contains a 
hole, through which a water tube passes to the top plate. The 
wrought iron partsof the instrument are thickly plated with nickel, 
as are the pieces T, R, S, Figs. 3, 4, 5, 6, the framings P and Q, and 
the cross barC. The important parts of the instrument will be 
seen by considering the detailed drawings. A shows the large 
coil, which consists of six turns of a copper band. The diameter 
of the coil is 12in. from centre to centre. Each turn of the coil 
is 1‘5in. wide and -083in. thick. Great difficulty was encoun- 
tered during the construction in getting the convolutions of this 
coil in the exact position required. The turns are kept in posi- 
tion by insulated screw bolts, as shown; a similar insu- 
lated screw bolt being used to fasten the coil to the plate. 
B shows the small coil at right angles to the large coil. This 
also has six turns, of wire, the diameter from centre to centre 
being 2'5in. The width and thickness of each turn is the same 
as in the large coil. Just above this coil is a brass ring to keep the 
coil down. A brass stud b*, Fig 6, bears a lever 6°, also of brass, in 
which are notches lin. apart. The stud is upon a piece of 
ebonite, which serves various purposes, ¢.g., the insulation of 
the coils at this part, and holders to the rods d*e*, At the ends of 
the lever b* are thin brass or steel needles, whose movements are 


1ead off on the ivory scale, whilst the lever is prevented from 


making too great oscillations by 6°. C is a brass cross-piece 
insulated at both ends, carrying plunger as shown, dipping into 
the upper mercury cup D. The water pipes are affixed at c® c®. 
A steel spring d', Fig. 4, is suspended as shown. E, Fig. 6, is 
a lower mercury cup, with passages for water through 
e' e'. M is an ebonite plate lin. thick, fixed to N, a brass 
plate ‘Sin. thick. G G are brass brackets insulated from the coil. 
H H are brass pulleys sliding along the lever with grooves for 
silk threads carrying scale pans. The framing P P is of brass, 
as is the bridge Q, and the bed-plate R which carries two movable 
pulleys, the position of the pulleys being altered by sliding the 
brass brackets in the ebonite plate ; s' s' show guide pulleys, 
and s* s* the brackets. The top piece T carries pulley t' for silk 
thread affixed to ring d', Fig. 6 ; the height of the pulley can be 
regulated by the screw above it. Three levelling screws of the 
usual kind are used. 

The water enters first at one of the upper openings, cools the 
hollow chamber, passes out at the opposite opening, is carried 
down to one of the lower openings, cools the lower mercury cup, 
and passes out at the other opening. The electric current passes 
through binding screw to the lower mercury cup, thence by the 
copper rod to the outward coil, thence through coil to the brass 
stud and other copper rod to upper mercury cup, thence to the 
large coils. 

We believe this instrument has been constructed for the 
United States Torpedo Department. It may not be out of 
place here to suggest that it is desirable to have similar instru- 
ments for use on this side the Atlantic. The increased demand 
for electric light apparatus will lead to increased demand for 
information from the workers in pure science, and England is 
wonderfully degenerate if some of her children cannot supply to 
the various physical laboratories instruments that must prove of 
great value to those engaged in making measurements of large 
electric currents. 


SPECIFICATION FOR GOODS ENGINES, LANCA- 
SHIRE AND YORKSHIRE RAILWAY. 


In our impression for April 1st we published a Working Drawing 
of one of fifty goods engines ordered last year for the Lancashire 
and Yorkshire Railway. We now proceed to give the specification, 
prepared by Mr. Barton Wright, to which these engines have been 
built. The tender is somewhat peculiar in construction, and we 
shall publish a drawing of it and end views of the engine. The 
specification runs as follows :— 


The engines must be made to the dimensions given in the follow- 
ing specification, and exactly to the drawings supplied by the 
company’s locomotive superintendent; any alteration or proposed 
deviation from the drawings furnished must be first submitted to 
the locomotive superintendent, and his sanction obtained in writin; 
before it is carried out. The materials to be of the make specifie 
in each case, and where no instructions are given, the workmanship 
and materials must be the very best of their respective kinds. No 
advantage whatever is to be taken of any omission of details or 
discrepancies that may occur in the drawings or specification, as 
the contractor may obtain full information about any part of the 
work that is not sufficiently explained. The engines must be 
finished in every respect in the most complete manner, and to the 
entire satisfaction of the company’s locomotive superintendent, 
who shall be at liberty to inspect, either personally or by deputy, 
the work during its progress, and to reject any defective or unsuit- 
able materials or workmanship. The contractor is to pay all royal- 
ties, and to be liable for all claims in respect of patent rights for 
any article or part supplied under this contract, or required for its 
due performance. It must be clearly understood that the prices 
named in the tender are to include everything required to be done 
by the conditions of contract and specification, or by any drawings 
therein referred to, and also all such work as is manifestly neces- 
sary to the proper completion of the contract, though special 
mention thereof may have been omitted in the specification or 
drawings. The contractor shall pay all costs attendant on any 
tests which the company’s locomotive superintendent or his deputy 
shall require to be made. In case of any dispute arising, either 
during the progress of the work or at its termination, the decision 
of the company’s locomotive superintendent is to be taken as final, 
and binding in every respect. The engines are to be delivered b 
the builders free of charge to the Lancashire and Yorkshire Rail- 
way Company, at Miles Platting, Manchester, fit and ready for 
work in every respect; and prior to payment each engine will be 
required to run 3000 miles consecutively, without showing any 
detects in material or workmanship, and the builders will be held 
responsible for all such defects that may appear—accidents being 
excepted, until they have run that distance. ' 

Drawings and Photographs.—The contractor is to furnish with 
the fifth engine two complete sets of detail and general drawings 
of the engines, exactly as made, on tracing cloth of double elephant 
size; also twelve large mounted photographs, a the engines 
exactly as finished. The cost of these drawings and photographs is 
to be included in the amount of the tender. 

Quality of Materials.—Iron: In all cases where ‘“‘ Best Yorkshire 
Iron” is specified, it must be wrought iron of the manufacture of 
either Lowmoor, Bowling, Farnley Best Iron, Monkbridge, S. T. 
Cooper arid Co., or Taylor and Co., and will be subject to being 
tested. The brand of the manufacturer must be ge wherever 

ible so as to be seen when finished. Brass: Where “brass” 
is specified it must be of good tough metal. Gun-metal: Gun 
metal must be composed of copper 5 parts, tin 1 part. White 
metal: White metal must be composed of tin 16 parts, antimony 
2 parts, copper 14 parts. Other materials to be obtained of the 
manufacture specified under the respective heads, unless the con- 
sent of the company’s locomotive superintendent be obtained to 
an alteration. 

Boiler.—Boiler dome, smoke-box tube plate, and fire-box shell, 
with al! angle irons, rivets, and stays, to be made of Lowmoor iron 
in sixteen engines ; of Bowling iron in sixteen engines; and the 
remainder of one of the other firms before specified. Barrel to be 
telescopic as shown, and to be made of three plates. Transverse 
joints to be single rivetted ; longitudinal seams to be butt-jointed 
with inside and outside joint strips, and these seams to be placed 
on each side of centre line of boiler at the top. Seam joining 
barrel to fire-box shell to be zigzag rivetted. The joint of the 
middle and dome plate to be welded, and the thickness of this part 
to be kept full the strength of the plate. A strengthening ring 

in. thick to be rivetted to the inside of the middle barrel, as per 
etail drawing. Hole for dome to be 19in. only. 

Smoke-box Tube Plate.—Smoke-box tube plate to be secured 
to boiler barrel by a continuous weldless ring of mild 
Siemens-Martin angle steel, well annealed, manufactured by 
Messrs. John Spencer and Sons, of Newcastle-upon-Tyne, or 
Vicars and Sons, Sheffield. To be faced, bored, and turned to 
section shown on drawings, and shrunk on to the barrel and double 
rivetted. Two per cent. of these rings to be tested before leaving 
the steel works by the company’s inspector. 

Dome.—Dome to be in one plate, welded at the seams and flanged 
top and bottom, and to be fitted with a —— iron cover. 
Flanges of dome and cover must be faced, so that a perfectly 
steam-tight joint can be made. 

Fire-box Shell.—The side and top to be made in one plate. The 
front or throat-plate of fire-box shell to be flanged forward and 
double rivetted to boiler. The back plate to be flanged to 6in. 
radius outside, and single rivetted to sides and top ; the upper part 
to be stayed by a heavy T-girder of best Yorkshire iron, double 


rivetted to the inside of the plate as per detail drawing. 
similar stay to be fixed to inside of smoke-box tube-plate, no 


“sagen or longitudinal stays being used. Palm stays to copper 
x, and other stays where shown on drawing. All iron weet in 
any part of barrel or fire-box shell must be best Yorkshire. 

anhole.—A wrought iron manhole, flanged top and bottom, 
to be double rivetted to the centre of fire-box top ; to be fitted with 
a wrought iron cover-plate 1gin. thick, on which will be mounted 
the safety valves. Cover-plate and top flange of manhole to be 
accurately faced, so that a perfectly steam-tight joint can be made. 
— Ring.—Fire-hole ring of best Yorkshire iron 2in. by 
2hin. 

Foundation Ring.—Foundation ring to be 4hin. deep by 24in, 
thick struck to 5hin. radius outside at the corners, at which 8 the 
side and end plates are continued the full depth to allow of double 
rivetting. 

Wash-out Door and Mud Plugs.—A heavy cast iron seat 
and wash-out door to be rivetted to underside of boiler 
barrel, 16in. in front of flre-box shell. Hole 5in. diameter, 
and lid to be made with coned joint as per detail drawing. 
Thirteen brass taper mud-plugs to be placed for purposes of washing 
out, viz., three on fire-box front, and three on fire-box back, above 
bettom ring. Two on fire-box back above copper-box roof, one on 
each side of fire-box shell, and three on smoke-box tube-plate as 
shown on drawings. 

Workmanship.-—All rivets must completely fill the holes, which 
must be slightly countersunk under the rivet heads, and so 
punched that when the plates are in a proper position for rivetting, 
the smaller diameters of the holes meet at the centre of the joint. 
All holes in the plates or angle-irons, &c., must be perfectly fair 
with each other, and no drifting will be allowed on any considera- 
tion whatever. Should any of the holes not come perfectly fair 
with each other they must be carefully rimered unti nf become 
so; care must be taken that after rimering, the rivets comp: etely fill 
the holes, All the plates to be brought well together before any rivets 
are putin, Outside edges of holes to be slightly countersunk, and all 
burs carefully filed off. Holes in the angle iron must be marked 
off from the plates and drilled, not punched. Pitch of rivets and 
lap of plates to be made to detailed drawing. Edges of all the 

plates to be planed, turned, or shaped to an angle of 1 in 8 before 

ing put together, so as to have a full edge for caulking, which 
—_ be done with a broad-faced fuller, so as not to injure the 
plates. 

Testing.—The boiler before being lagged is to be tested by the 
contractor in the presence of the com ear locomotive superin- 
tendent or his deputy, to a pressure of 500 b. per square inch with 
water, and afterwards to 1501b. with steam, and it must be per 
fectly tight under these pressures. To receive a coat of boiled 
oil while hot. All fitting and studs must be fixed complete before 
the boilers are tested with water or steam pressure. 


Dimensions. 


~ 
= 


Centre of boiler from rails .. .. .. 
Length of barrel between plates .. .. .. 
Diameter of barrel outside at fire-box end 
Thickness of plates .. .. .. .. 
Thickness of smoke-box tube plate 
Length of fire-box shell outside .. 
Breadth outside at bottom 

Depth from c. line at front 


~ 


~ 


” ” ” back . 
Thickness of throat plate .. .. 
” sides, back, and roof 
Distance apart of copper stays 
Number of threads per inch, 11. 
Inside Fire-box.—Copper fire-box and stays to be of the very best 
uality, and obtained from Messrs. Pascoe Grenfell and Co.; 
fivian and Co.; Bibby, Son, and Co.; or other approved maker. 
To bear the test of being doubled cold without showing any signs 
of eracking. Three brass plugs, with fusible centres, to be inserted 
in crown of fire-box. The copper stays to be screwed tightly into 
the fire-box and shell plates, the thread being turned off the por- 
tion of the stay between the plates. Great care to be taken in 
cutting off the ends not to injure the threads. Heads of the stays 
to be larger on inside of box. Crown and sides of fire-box to be in 
one plate, and the tube plate to be widened: out, forming a pocket 
on side plates, to allow a wide spacing of tubes. To be rivetted 
together with }in. best Yorkshire iron rivets—see drawings. The 
roof to be stayed with eight girder stays of ‘‘ best Yorkshire iron,” 
as shown on drawing. Fire bars of cast iron, as shown on 
drawing. 
Dimensions. 


ft. in. 
Length of copper fire-box outside (top) .. . & B 
ACK oe 3 11 
Thickness of sides and top .. 0 
0 
01 
- » below tubes tapering down to 0 Of 
Tubes.—To be lap-welded iron tubes, with Gin. of solid copper 


brazed on to the fire-box end, the part passing through the copper 
tube plate being rolled down to a smaller diameter ; manufactured 
and brazed by the Imperial Tube Company, Smethwick, near 
Birmingham. To be expanded by a Dudgeon’s tube expander, 
beaded over, as shown on drawings, by a Selkirk’s or Brisse’s tube 
beader, and fixed with ferrules at fire-box end only. At smoke- 
box end to stand through plate 4in., and be rolled out by a 
Dudgeon’s tube expander. 


Dimensions. 
. in. 
Number of tubes—194 spaced in vertical rows. 
e at fire-box end for a length of l}in. only .. .. 0 i full 

Ferrules.—Ferrules to be made from weldless steel tubing to be 
obtained from the ‘‘ Weldless Steel Tube Co.,” Birmingham. 

Fire Door and Deflector.—A casting to be fixed both inside and 
outside round fire-hole ring, the two to be firmly bolted together. 
A wrought iron plate to be hinged on the bottom to outside frame 
and a cast iron deflector hinged to top of inside casting and worked 
from the outside by a lever, as shown on drawings. . 

Brick Arch.—Fire-box to be fitted with a brick arch, supported 
by two iron bars 2}in. by lin. thick, to be fastened with studs on 
side of fire-box. 

Smoke-bor.—The smoke-box front to be made in one plate ; all 
the plates to be specially clean and smooth and well ground over. 
All rivets countersunk and filed off flush. To be fitted with a 
spark arrester. The door to be circular and to fit into a recess, 
bedding on edge of an angle iron rng 2hin. by 2hin. by 4in. 
thick. The cross-bar to be made to lift out. Double handle and 
gripping screw to be provided, as shown. The tube plate to be 
flanged forward to smoke-box, and the front plate to extend 
onwards across ends of leading sand boxes, 


ft. in. 
Radius of smoke-box outside 
Thickness of plates.. .. .. 
Size of angle iron 
Diameter of rivets .. « 8 
Chimney.—The chimney to be of best Staffordshire iron, fein. 
ave 


thick, butt jointed with rivets countersunk on outside. To 
a cast iron top neatly finished. Height from rail to top of 
chimney to be 13ft. 

Ash-pan.——Fitted with one movable door worked from the foot- 
plate, and — to contain water supplied by a tap on injector 
suction pipe worked from foot-plate. Sides and door of ash-pan 
to be made of in. plate, and bottom of gin. plate, 


| | 
| | 
| | 


Aprit 15, 1881. 


THE ENGINEER. 


281 


Safety Valves.—Two 3in, Ramsbottom’s, 
centre of fire-box shell. Adjusted to blow o 
inch. 

Regulator.—To be of cast iron; the upper portion being 
removable and attached to the lower by a flange joint. The main 
valve to be of brass, and to have an easing slide of brass working 
on the back, making it equilibrium. The internal steam pipe to be 
of copper, and the end in regulator to have a copper cone. 

Steam Pipe.—The smoke-box steam pipe to be also of copper, 
and the connection at the top to the T pipe, and at the bottom to 
the cylinders, to be also made of coned copper ; ends brazed on 
and held in place with wrought iron loose gland flanges and two 
bolts with brass close-ended nuts as shown, 


laced on seating on 
ft at 140 lb. per square 


Dimensions. 
n. 
Diameter inside of internal steam pipe... .. .. 44 
» smoke-box steam pipe .. .. 4 
Thickness of cach .. P 7 Ww.G 


Best brazed pipes. 

Exhaust Pipe.—Of cast iron, with loose top bored to 4Jin. dia- 
meter, and made with separate branch at base to each cylinder ; 
fixed by four studs only, with brass cover-ended nuts. 

Cylinders.—To be of the best close-grained, tough, cold-blast 
cast iron, as hard as can be worked, and perfeetly free from honey- 
comb or other defects. They must be accurately bored and bell- 
mouthed as shown on drawings. All joints and surfaces to be 
planed or turned, and scraped to a true surface, so that perfectly 
steam-tight joints can be obtained. Centre line of ports to be 
raised ifn, to give greater area for exhaust, as per drawings. Top 
of cylinder castings to be protected by fireclay and bricks, and 
bottom covered with jin. plate. 


Dimensions. 


ft. in. 
Inside diameter of cylinders. . 1 5h 
Stroke of piston... .. .. 2 2 
Steam port, 15in. by l}in. 
Exhaust port, 15in. by 3in. 
Centre to centre of cylinders.. .. .. .. .. 2 4 
valve spindles .. .. 33 


Glands.—The piston rod glands must be in halves, notched one 
into the other, and made removable while rod is in place. The 
leading end of valve spindle glands to be solid, and the two cast in 
one piece. 

Lubricators.—One of Dewrance’s patent piston lubricators to be 
fixed on smoke-box side, delivering into steam pipe, and two of 
Dewrance’s patent window lubricators, viz., one connected to boss 
on centre of each cylinder, as per drawing. 

Pistons.—To be of good, tough cast iron, made from cylinder 
metal, and to be sound and free from all defects. Fitted with two 
cast iron rings sprung into their places. 

Piston Rods and Crossheads.—Solid with crosshead, and made 
of the very best mild crucible cast steel, well annealed, manufac- 
tured by Messrs. Vickers, or J. Spencer and Sons, of Newcastle- 
upon-Tyne. Ends steeply coned, and secured by brass nut and 
cotter, as shown on drawing. At the crosshead end the gudgeon 
must be of wrought iron, case hardened, and be forced into place 
by screw or hydraulic pressure. 


Dimensions. 
in. 
Width of pistons 4 
Diameter of rod 23 
gudgeon .. .. 3 
gudgeon ends .. 1g 


Slide Blocks.—To be of good sound cast iron—chilled—perfectly 
free from all defects. Surface of slide blocks 14in. by 2?in. 

Slide Bars.—Of the very best mild crucible cast steel, manufac- 
tured by Vickers and Co., or J. Spencer, of Newcastle-upon-Tyne. 
Section of slide bars 2#in. by 2in. 

Slide Valves.—Slide valves to be of best gun-metal, of form 
shown on drawings. 

Dimensions. 


Slide Valve Spindles.—Slide valve spindles to be made of best 
Yorkshire iron, as per drawings. 

Valve Motion and Reversing Gear.—All motion work of ‘‘ Best 
Yorkshire Iron,” and all working surfaces to be well case-hardened, 
and finished in the best manner. Expansion links to be lifted from 
the top, the weigh shaft being placed below, and worked by ascrew 
reversing gear, fixed on left-hand trailing splasher, and made to 


in. 
1 


— Reversing screw and nut to be of steel; all motion 
pins to be of ‘‘ Best Yorkshire Iron,” well case-hardened and accu- 
rately fitted. 


Valve Spindle Connecting Rods and Guides.—The valve spindle 
connecting rods to be circular on wearing surfaces, and the guides 
to be of gun-metal, lined with white metal. 

Excentrics.—Excentric tumblers to be cast, the two halves in 
one. Excentric straps or ‘‘ Best Iron” with white metal liners. 
Ends of excentric rods to be furnished with butt-ends for adjust- 
ment, as shown on drawings. 


Dimensions. 


Diameter of excentrics .. 
Breadth of 
Radius of sion links». 
us of ex on links .. 
Centre to centre of pins of expansion links .. 
Diameter of reversing shaft at centre 
Diameter of valve spindle connecting rod guide .. 
Length of valve spindle connecting rod guide 
Connecting Rods.—To be of Best Yorkshire Iron, forged without 
weld. Brasses of gun-metal lined with white metal at the large 
end, and brasses of gun-metal, adjusted by wedge and screw at the 


small end, as shown on drawings. Both ends to be supplied with 
buttons in oil cups. 


Dimensions, 


3 


Length of connecting rod centre to centre .. 
of large end bearing .. .. 
vidt 


of small end bearing 
Vidth 


” ” 
Section of rod at large end .. Sed Bax 
Thickness of swelled part atlargeend .. .. .. .. 
small end 


” ” 


3 bare. 


a Rods and Crank Pins.—Coupling rods of Best York 
shire Iron, forged without weld, and centre coupling case-hardened. 
Crank pins of Best mild crucible cast steel, manufactured by Vickers 
and Sons, or John Spencer and Sons, Newcastle-upon-Tyne. 
Bushes of solid brass, lined with white metal, as shown on draw- 
ings, and a into rods by hydraulic pressure. Oil cups to be 
wi 


Dimensions. 


ft. in. 
eaeee of leading and trailing crank pins 0 if 
0 4 
of driving crank pin.. 
Diameter of pin ‘in wheel-boss 0 44 (taper 1 in 100) 
Length ae 0 69 (finished) 
Centre of leading to centreof driving crank pin 7 3 
driving trailing 7 9 


ie axles for the first twelve engines to be of the 
Best mild crucible cast steel, manufactured by Vickers and Sons 
only, and those for the remaining engines of the best Bessemer 


| Wednesday—was not remarkable 


| able. 


steel, manufactured by Cammell and Co.; Brown, Bayley, and 
Dixon ; or the Bolton Iron and Steel Co.; all turned accurately to 
gauges. Two per cent. of the axles to be tested by the company’s 
inspector before leaving the steel works. 


(Zo be continued.) 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE ironmasters’ quarterly in to-day— 
or the extent of the business 
transacted ; but it was remarkable for the divergence of views on 
the part of the leading Staffordshire firms as to the course which 
should be pursued touching prices. Last week I advised you that 
the Earl of Dudley and Messrs. Barrows and Sons had dropped 
prices 10s. per ton, bringing the bars of the former firm to 
£7 12s, 6d., and those of the latter to £7 perton. These reductions 
followed a similar drop by Messrs. Philip Williams and Sons and 
by Messrs. Millington; and they were accompanied by a like 
declaration from Messrs. E. 8. Wright and Sons, and some other 
high-class firms. But first the new British Iron Company, of 
Corngreaves, near Dudley, and then Messrs. John Bradley and 
Company, of Stourbridge Ironworks, announced by circular to 
their customers that they had not made any alteration in their 
prices; which would remain the same as last quarter. Messrs. 
Tacom intimate that some of the firms who have reduced their 
prices are ‘‘only now doing openly what they have done 
throughout the past quarter, otherwise the average net selling 
orice recently declared would have been higher.” In their personal 
intercourse to-day with their customers, these two firms held to 
their prices quoted three months ago. They were, therefore, 
ahead of the market by 10s. ; ; 

Buyers generally declined to operate to-day, reserving their 
transactions till to-morrow in Birmingham. But there did not 
appear to be many orders held, whether by merchants or by 
consumers, 

The market was, however, steadied on the basis of £7 for bars 
by the action of the Lilleshall Company and the Madeley Wood 
Company. Each of these reduced their quotations for pig iron 5s. per 
ton. The reduction brought Shropshire cold blast down to £4, 
and hot blast to £3. The quotations of £4 5s. and £3 5s. had pre- 
vailed for six months, the Shropshire prices having gradually 
dropped to that figure by the Michaelmas quarterly meetings last 
year, when those figures were fixed in the usual course. 

By the declaration of £7 as the crucial quotation for marked 
bars, it is pointed out that prices have touched the lowest point 
that they have reached for nearly thirteen years past. The last 
time prices were fixed at this figure was in April, 1868, when the 
price was reduced from £7 10s. , at which it was fixed in January, 1867. 
The subsequent variations have been as here :—November, 1869, 
£8; September, 1871, £8 10s.; and the next month £9. There 
had now begun those striking advances which have made the year 
1872 remarkable in the history of the iron trade of Great Britain. 
Throughout that twelvemonth there were no fewer than eight 
distinct changes in the ruling quotations upon the Wolverhampton 
and Birmingham Exchanges. January opened with a rise of £2, 
making bars £11. In February £1 more was put on; in April 
10s., in May 10s. more, in June £1, in July £2, bringing the quota- 
tion for marked Staffordshire bars to £16. The upward movement 
had now spent itself. The £2 which was put on in July was taken 
off in September, and a further £2 in November. Thus the year 
which had opened at £11 closed at £12. But the excitement re- 
appeared with 1873. In January £13 was declared to be the price 
for the bars in question ; in February it was £14; in March it had 
once again shot up to the fatal maximum of £16; and in July it 
had dropped to £14. In 1874, February saw bars down to £12, 
and in July £11 had to be taken. Throughout the nine 
months of 1875, beginning with April, £10 ruled. The next 
year commenced with £9, and that figure ruled till September 
of the year following, when £8 10s. was proclaimed. That price 
had a reign of twelve months, for in September, 1878, £7 10s. was 
declared. It was not till November, 1879, that any reaction began. 
In that month the price advanced to £8,and next month to £9. 
By May last year £8 had reappeared, and in October, after Messrs. 
P. Williams and Sons, and Messrs. Millington, had been selling 
for some weeks at £7 10s., that price was declared by the rest of 
the leading houses. And at £7 10s. prices have remained till, with 
this month, they have been brought back to the quotation of April, 
1868. As many as twenty-six changes are here indicated. Thus 
the average life of alterations in the thirteen years has been six 
months. Most other kinds have fluctuated with bars. 

Sheets mostly of the sort used by the galvanisers attained a striking 

sition in 1873, when singles of the quality which were to-day to 
c had easily at £7 5s. were quoted at as high as £22. To-day 

lvanising sheets were more in demand than they were last week, 
or on Tuesday the Australian mail brought better orders than for 
two or three months past for corrugated sheets galvanised. 
Agents’ reports showed that there had been active sales throughout 
the month in Melbourne, It was notified that fully 2000 tons of 
‘*Sun” and of ‘‘three-crowns” had been sold, and that 350 cases 
of “stock” brand in stock, and to arrive, had been taken up at full 
prices. These were £20 10s. for 26 w.g. ordinary brands, and 

21 10s. to £22 for best brands. 

On ’Change in Birmingham this afternoon some Staffordshire all- 
mine pig makers quoted 2s, 6d. more than the Shropshire houses, 
namely, £3 2s. 6d. But the market refused to believe in makers’ 
ability to maintain this course, and their sales at such a price were 
consequently very small. The firmness of hematites was remark- 
Tredegar sorts were 67s. 6d.; Barrow, 70s.; and Carnforth 
forge were quoted 72s. 6d.; best sheet makers announced that their 
prices would remain unaltered. Tin-plates were 1s. 3d. per box, 
firmer, making Staffordshire cokes 18s. 

Excepting for corrugated roofing sheets, the Australian mail of 
this week has not been of conspicuous value. There were again 
but few orders for drawn fencing wire, which had sold at £12, 
£12 10s., and £13 for Nos. 6, 7, and 8 respectively. Bar and rod 
iron had realised from £8 10s. to £11. Hoop iron was offering at 
from £10 10s. to £11. 

The week’s West Indian mail was quite of average worth, the 
demand again ss best for galvanised roofing sheets. The 
Brazilian mail this week has proved of most value to the edge-tool 
firms. 

Government orders, always acceptable in times of dull trade 
generally, are especially so now, and some firms in South Stafford- 
shire are trying to have that district included in the area from 
which tenders are sought for supplies to what is technically known 
as the Government ‘‘ tool shed.” Hitherto tenders have been 
asked only from the Sheffield district. 

An Admiralty contract for heavy wrought iron hinges has this 
week been distributed between Wolverhampton and Tipton and 
Lancashire. 

Messrs, John Rigby and Sons, axle and spring and coach iron- 
work manufacturers, of Britannia and New Britannia Works, 
Wednesbury, have at the Melbourne Exhibition gained a first 
award for their exhibit of axles, springs, and general coach iron- 
mongery. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
Manchester.—There is no indication whatever of any improve- 
ment in the iron trade of this district, and this week the quarter] 
meetings, together with the Easter holidays, have tended to sti 
further restrict what little business might otherwise have been 
offering. Scarcely a single inquiry of any importance has been 


agperted in the market, and, beyond the general statement that iron 
all round is easier, it is only possible to arrive at an approximate 
estimate of values, as there have been really no transactions to 
afford any reliable basis for quotations. A few very small parcels 
are bought here and there to cover hand-to-mouth requirements, 
and these er the bulk of the business at present being done. 
For long deferred deliveries, such as over the last six months of the 
year, at the very lowest prices which can be named, there are 
some buyers in the market, but makers naturally are not anxious 
to commit themselves to long forward engagements at prices 
—— under no circumstances, can leave them any margin for 
profit. 

Lancashire makers of pig iron still quote 45s. for No. 4 forge, and 
46s. for No. 3 foundry, less 24 per cent., delivered equal to Man- 
chester ; but as these quotations, as I pointed out last week, are 
open to offers, they are purely nominal, and an early reduction of 
the list rates is more than probable. 

Outside brands of pig iron are very irregular in price, makers 
who are not in pressing want of orders quoting several shillings per 
ton above what needy sellers are willing to take, and in the present 
state of the market no fixed prices can be given. 

There is very little new business stirring amongst finished iron 
makers, and prices are this week decidedly easier. Although the 
reductions which have been announced during the last few days in 
marked brands have already been fully discounted in the common 
irons, they are taken advantage of by buyers as a lever to secure 
further concessions. Common bars delivered into the Manchester 
district are now being offered at £5 12s. 6d. to £5 15s. per ton, 
common hoops at £6 5s. to £6 7s. 6d., common plates at about £7, 
and common sheets at £7 5s. to £7 10s. per ton. 

The coal trade generally continues dull, and although the recent 
cold weather has kept a tolerably good demand for the better class 
of round coal, there is an easier tone in all descriptions of round 
coal, common classes for manufacturing purposes being a drug in the 
market and very low in price. Burgy also is abundant, but good 
slack is in fair demand and firm in price. Short time is being 
worked at many of the collieries, especially those only raising 
inferior coals, and for quantities colliery proprietor, as a rule, are 
willing to make concessions upon late rates. Best coals are still 
quoted at from 9s. to 9s. 6d. per ton at the pit, but seconds can be 
bought at from 7s. to 7s. 6d., and common round coals at from 
5s. 3d. to 5s. 6d. per ton. Burgy ranges from 4s, 3d. to 4s. 6d. for 
common sorts, up to 5s. for the best, and slack from 3s. 3d. and 
38. > for common, up to 4s, 6d. for the better qualities at the pit 
mouth. 

Cotton machinists in this district are in most cases only very 
moderately supplied with work, but there are some fair inquiries 
from the Continent and from America, which, if they develope 
into actual orders, will tend to improve matters considerably. At 
present, however, there is no prospect of any large orders being 
given out on home accounts. Whilst referring to this particular 
branch of trade, I may mention that ring-spinning, of which so 
much was said about eighteen months or two years ago, is at 
present dropping out of favour, so far as Lancashire is concerned. 
In America, where finer cotton is used, ring-spinning continues 
much in vogue, but it has not been found so ptable here, and 
there are very few orders being given out by Lancashire manufac- 
turers for ring-spinning machinery. 

Barrow.—The aspect of affairs in the hematite pig iron trade 
varies very little from my report of last week. The producers 
here are receiving a very fair amount of orders, not only from 
America, from which place the largest amount of inquiries are 
being made, but from home and continental consumers. From the 
best authorities I am assured a little disappointment is felt at the 
continued low prices. In one or two cases makers are not over 
anxious to book long contracts at the present rates, though less 
disposition is shown to hold out for higher prices than was the case 
a short time since. The output at the furnaces is not in 
any way diminished, and, although very large deliveries 
are being made both at home and abroad, stocks are accumu- 
lating. This, I expect, is one reason why producers are 
less inclined to stand out till higher rates are likely to be realised. 
With the shippi: g season fairly open, stocks of iron will largely 
decrease, as much of that which is now being stocked is ordered 
for delivery ; but owing to the very severe winter, ports are scarcely 
open yet. Iron is changing hands at from 64s. to 65s., but some 
little business has been done at much lower figures than these. In 
the steel trade the activity which has characterised this branch of 
industry for some time still continues. The inquiries which are 
being made point to an increased briskness in this department. 
Iron shipbuilders are still actively employed. Iron ore is at from 
183s. to 14s. 6d. per ton, and in good demand. Shipping fairly 
employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the coal trade I hear complaints made on all hands. The 
demand from the London and other markets for house coal has 
considerably moderated, and there are prospects of an early reduc- 
tion in price as the weather gets more summer-like. A very 
limited tonnage is being sent to Hull and Grimsby. Locomotive 
and gas coal continue to be fairly supplied on account of existing 
contracts. The coke trade is active, though the demand for manu- 
facturing fuel is only languid. In the Erewash Valley affairs are 
pretty much the same. 

The iron trade in the whole South Yorkshire district is very 
quiet in almost all branches. At the Elsecar Works two blast 
furnaces have been damped down, and the men engaged at other 
two have received a month’s notice. In the Erewash Valley the 
output of pig iron is reported to be very heavy, but scarcely any- 
thing is doing in the finished iron trade. The imports of ironstone 
from Northamptonshire are well kept up. 

I hear that the Admiralty contract for files has been given out. 
It has failen this year to Messrs. Sanderson Brothers and Co., 
Limited, and Messrs. Howell and Co., Brook Steel Works, Brook- 
lane. The quantity is 8000 dozens. 

Messrs. Charles Cammell and Co., Limited, are at present 
engaged on composite armour-plates, of the ‘‘ Wilson” type, for 
the French Government’s new war-ship, the Indomtable, which is 
now being constructed at Cherbourg. The plates are 14in. thick. 

At several of our district collieries and works the electric light 
is being brought into use. It has been used at the Nunnery 
Colliery for some time for screening coal, and now Messrs. 
Wilson, Cammell, and Co., Limited, Dronfield Steel Works, have 
it in operation on their premises. 

Addressing 150 colliery officials at Sheffield, on Saturday even- 
ing, Professor Arnold Lupton, M.I.C.E., said the Mines Regula- 
tion Act of 1872 had well stood the test of time. It had caused 
no extra a in the working of collieries, because all the rules 
in force under this Act which caused any appreciable expense were 
already in force at the best-managed collieries in Yorkshire and 
elsewhere before the Act was passed. The cost of coal mining was 
greater now than formerly, because the pits were deeper and a 
greater weight of superincumbent strata caused greater expense in 
maintaining the underground roads. The deep pits, too, had more 
firedamp now as a rule. He anticipated that great good would 
result from the Employers’ Liability Act, which would tend to 
promote the safety, and, indirectly, the economy of mines. Man 
colliery ven apa he said, were due to the fine coal dust whic 
would explode, particularly if there was a small percentage of in- 
flammable gas in the air; the amount of gas, of course, might be 
too small to cause a serious explosion unless aided by the dust. 
Professor Lupton estimates the tonnage of coal annually raised in 
the world at 320,000,000 tons, 

At one large establishment this week I was told that steel rails 
were making £6 5s. per ton at the works; but this, I have reason 
to know, is a price considerably above the average at which orders 
are at present being executed. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has lacked animation this 
week, and the prospects of the trade are not 
nearly so cheering as it was “ ey they would 
become by the middle of April. Accounts as to 
the state of trade in America, Canada, and on 
the Continent, agree in representing the inquiry 
as very slow. Freights fer pig iron from the 
Clyde are exceedingly moderate, and there is 
every inducement to attract purchasers, but so 
far the demand continues unsatisfactory. It is 
estimated that since Christmas stocks in the 
public stores and in makers’ yards together 
have accumulated by about 117,000 tons, 
while the shipments exhibit a falling off 
to the large extent of about 90,000 tons as 
compared with the same period of 1880. It is 
noticeable, however, that they are just about the 
same as in 1879, and considerably larger than in 
the first three months of the preceding year. 
These years were slack ones in the trade, and it 
was anticipated that by this time the volume of 
the trade would be much greater. There is still 
some probability that a favourable change may 
manifest itself in the course of the next few 
weeks. The same number of furnaces continues 
in blast, viz., 121, as against 114 last year, and 
the weekly addition to the stocks in Messrs. 
Connal and Co.’s stores is between 3000 and 
4000 tons. In the course of the past week nearly 
6000 tons of iron ore from Spain were landed at 
Glasgow Harbour. 

The warrant market has been backward during 
the week. Business was done on Friday morning 
at from 48s. 6d. to 48s. 65d. cash and 48s, 6d. one 

month, the afternoon quotations being 48s. 5}d. 
to 48s. 4d. cash and 48s. 64d. to 48s. 5d. one 
month. On Monday the market was flat at 
48s. 3d. cash and 48s. one month to 47s. 11d. cash. 
Business was done on Tuesday from 47s. 10d. to 
47s. 8d. cash, and 47s. 9d. one month. To-day— 
Ww ednesday—the market was very flat, with 
business at 47s. 8d. fourteen days, to 47s. 3d. 
cash, and 47s. 6d. one month. 

Makers’ prices do not show much alteration. 
G.m.b. f.o.b. at Glasgow, No. 1 is quoted at 
59s. 6d. per ton; No. 3, 47s. 6d.; Gartsherrie, 
58s. and 50s. 6d.; Coltness, 58s. 6d. and 50s. 6d.; 
Langloan, 58s. 6d. and 50s.; Summerlee, 57s. 6d. 
and 50s.; Calder, 58s. and 50s.; Carnbroe, 55s. 
and 49s. 6d.; Clyde, Monkland, Quarter, and 
Govan, each 49s. 6d. and 47s. 6d.; Glengarnock 
at Ardrossan, 55s. and 50s. 6d.; Eglinton and 
Dalmellington, 49s. 6d. and 47s. 6d. each ; Shotts, 
at Leith, 59s. and 51s. 6d.; Carron, at Grange- 
mouth, "52s, 6d.—specially” selected, 56s.—and 
51s. 6d.; Kinneil, at Bo'ness, 50s. and 48s. 6d. 

There is a fair amount of e loyment at the 
malleable works, there being still a brisk demand 
for all sorts of iron used im shipbuilding. The 
past week’s shipments of iron manufactures from 
the Clyde embraced £10,810 worth of sewing 
machines, of which £3635 were despatched to 
Alicante, ” £3600 to Santander, £2815 to Mediter- 
ranean ports, and £760 to Antwerp; £21,800 
worth of railway wagons, sleepers, chairs, &c., to 
Calcutta; £3537 pipes to Alicante, and £1322 to 
the Mediterranean ; £4000 other articles, of 
which £1200 went to the Mediterranean, £970 to 
Saas, £750 to Rangoon, and £555 to New 

ork. 

The committee of shareholders of the Monk- 
land Iron and Coal Company, Limited, appointed 
at the last meeting to confer with the directors as 

to the financial position of the company, have 
meth a report, in which they attribute its 
straitened circumstances chiefly to the miners’ 
strike of last year. Present pressing obligations 
amount to mt £25,000. Floating stocks require 
to be greatly reduced. The debenture account of 
the company is in a very unsatisfactory state, as 
out of a total issue to the public of £84, 414, 
£52,000 stands at call, while £4. 586 is held by 
the directors in security of a cash credit obtained 
from the Union Bank on their personal obliga- 
tions. The committee considers that this is a 
position in which the company cannot be with 
safety allowed to remain. It has besides 
borrowed £9000 on security of its rolling stock, 
which it is desired should be paid off. The works 
as a going concern have been valued at £317,964, 
and the stores at £80,000. The committee are 
satisfied that with sufficient capital the concern 
can be worked at a profit, even in times of low 
prices, and they therefore propose to improve its 
financial position by floating a new company, to 
be called the Monkland Debenture Company, 
Limited, with a capital of £200,000 in 40,000 
shares of £5 each. The directors concur in this 
proposal, and they and the members of the com- 
mitte have taken upwards of 4000 shares. 

There isa fair trade doing in coals with the West 
of Scotland, and the shipments from Glasgow in 
the course of the past week have been consider- 
ably above the average. Competition for both 
inland and foreign orders is very keen, and prices 
are about the sameas those of last week. e gas 
coal contracts are now coming forward. In the 
eastern mining counties the trade does not im- 
prove as was to have been expected after the 
opening of the continental navigation. Ship- 
ments are on a very small scale, and prices so low 
that a reduction of miners’ wages is anticipated 
unless a change for the better should ensue. 

Messrs. Robert Napier and Sons have agreed to 
give their joiners an advance of 74 per cent.; but 
it is doubtful whether the example will be followed 
by the other shipbuilders. 

The coppersmiths of Greenock have solicited an 
increase of $d. per hour, their present rate of pay 
being 7d. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE statment made in my letter last week that 
an acre a day of coal is being cut and sent away 
from the Ocean Collieries alone, has caused a 
wide-spread sensation, and has been reproduced 
mae vo chief daily newspapers of South Wales, 

nied by a strong request that coalowners 
Hs unite in not giving the coal riches of Wales 
away for a song. I am sorry, however, to add 
that I believe there is nothing can prevent, such 
is the condition of things, small collieries, needy 
circumstances, little capital, and the old result. 
Buyers by operating on the needy ones get the 
market down. 


The March totals of iron, coal, coke, and fuel 
exports are just issued, and show a very gratifying 
advance, 

Great complaints reach me of the state of trade 
at some of the house coal collieries in Monmouth- 
shire. Two collieries have been stopped, and a 
turn or two turns a week have been the most at 
others. It is fortunate for the house coal colliers 
of the places stopped that Harris Deep Navigation 
steadily opened out, and requires more 

nds, 

The Briton Ferry Coal and Pottery Com 
has been launched, with a capital of £10, 
£10 shares. One of the objects of this ane 
is to take over the Tor-y-Mynydd Colliery, Baglan. 

There was a statement current in the locality 
last week that the manufacture of steel would 
shortly be commenced at Cyfarthfa. This, I think, 
is rather premature. Mr. Crawshay is now busily 
engaged in develo) — the valuable coal seams of 
the Castle pit. is can be worked nearer to the 
boundary of ve Vale than can be done by 
Messrs. Nixon, Taylor and Cory, on account of the 
water, and the coal from the in is of the purest 
character of the four-feet. By this I mean that 
the coal has just that quality ranging between the 
anthracite and bituminous, which makes it espe- 
cially valuable. Plymouth has a certain acreage 
unworked of the same character. 

Tin-plate is exhibiting a slightly im: 
as regards quantity, and prices are 
look up. 

An improved American demand within the last 
few days has made steel rails firmer. 

The ap caing seal of workmen’s representatives 
on the scale has been deferred for a 
month. 

The annual dine of the Miners’ Permanent 
Fund Committee has been held, and the report of 
Mr. Campbell, secretary, was held as encouraging 
considering the circumstances. The fund is now 
beginning to make headway, and there are few 
pits without having some of the men enrolled. 
The growth is evidently to be of the slow and sure 
character. 


roved state 
inning to 


THE PATENT JOURNAL. 
Condensed from the a + the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-ofiice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 

mistake has been made by looking at THe ENGINEER 
eae and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
Jinding the numbers of the Speciyication, 


Applications for Li Letters Patent. 

*,* When — have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

5th April, 1881. 

1471. Compressine, &c., G. Gilders, Stratford-by-Bow. 

1472. Sreerinc Gear, G. W. Robertson, Glasgow. 

1473. Pipes, &c., G. B. Jerram, Walthamstow. 

1474. TeLecRapuic Conpuctors, J. C. Mewburn.—(J. 
Bourdia and General Iranowitch de Maltzog’, Paris.) 

1475. Wrxpow Buryps, W. H. Dandy, Great Driffield. 

1476. Desiens, &c., R. H. Brandon.—(/. S. Hyatt, U.S.) 

1477. Imrration Ivory, R. Brandon.—(/. & Hyatt, U.S.) 

1478. Wasuinc Faprics, W. Mather, Manchester. 

1479. Wire Heaps, H. B. Barlow, Manchester. 

1480. Moutps, R. H. Brandon.—(/. S. Hyatt, U.S.) 

1481. Ratstnc Opsects, G. Behrns & G. Unruh, Ltibeck. 

1482. Susaqueovus Borrse, T. English, Dartford. 

1483. Cocks, &c., J. Ingleby.—(R. Meyer, Breslau.) 

1484. Expanptnc FIRE-SCREEN, C. Haarburger, London 

1485. Preventine Escape of Steam, &c., G. Tall anaa. 
Daddy, -Hull. 

1486, Cuarrs, C. H. Chadburn, Liverpool. 

1487. CoLtourine Matrers, E. G. Thomas, Brentford. 

1488. Guns, T. Nordenfelt, London. 

1489. Fiour, &c., A. Crabtree and J. Jackson, Bolton. 

1490. Frnrous W. R. Lake.—({ Messrs. Cor- 
ral, Tejado and Corbera, Madrid.) 

1491. Dyewse, C. Smith, 8. Milne, & J. Binns, Bradford. 

ms, H. A. Foster, Queensbury. 

. Boor Fastentnes, L. A. Wells, Syston. 

6th April, 1881. 

. Sream Vatves, &c., J. Gresham, Salford. 

. Sueep SHears, J. Reaney, Sheffield. 

5. MARINE Enoines, T. Mudd, Hartlepool. 

. VarntsHrne, &c., W. and 8. Rawcliffe, Liverpool. 

. CaBrnets, &c., R. Kerr, Paisley. 

1499. Topacco, J. "Hopkinson, and F. 
Wills, Bristol. 

1500. Tramway E. Frére, Antwerp. 

. Skates, R. H. Hailes, London. 

q Warps, &c., G. C. Taylor, Huddersfield. 

503. CUPOLA FURNACES, H. A. Dufrene, London. 

. Woop, J. Hardinge, 

505. Parasos, &c., W. P. Lane, Lond 

. Penciis, W. R. Lake. Fiske, "Illinois, U.8.) 

> CooK1xe Apparatus, J. Hall, London. 

. Rarsuxc Lapres Dresses, J. Heurman, London. 

. Water Heaters, H. Schofield, Stannington. 

. Heevs and Soxes, F. Hoc London. 

. Recerracies, &c., J. Heaps, fanchester. 

. Specracies, W. R. Lake.—({R. A. Carter, U.S.) 

. VESSELS, &e., J. Taylor, London, 

. STEERING APPARATUS, F.W. Willcox, Sunderland. 

. Wrappers, &c., C. H. Dibb, Hull, 

jth April, 1881. 

. Sprxpies, &c., R. H. B. Thompson, Hollinwood. 

. Suprortinc Apparatus, E. Edwards, London, 

. Gas Vatves, G. Waller, Southwark. 

. Cravats, J. Hinks, T. Hooper, and F. Baker, 
Birmingham. 

1520. DecoraTrina, R. Appl .—( EB. Lheureux, Paris.) 

1521. SHUTTLEs, J. Lomax & R. Dawson, Over Darwen. 

1522. SoLEs, W. Lake.—(D. C. Knowlton, Boston, U.S.) 

1523. VALVE a J. McFarlane and T. T. Lumsden, 
burgh. 

1524. Pickers, M. Holt, Todmorden. 

. FasTentnas, W. R. Lake. L. Jacobs, U.S.) 

. Evecrric Lamps, J. D. F. Andrews, London. 

. Concentration, &c., J. Imray.—(J. Paris.) 

Unitine Pires, W. T. Sugg, Londor 

Lives, A. Lawson. —(J. Coulson, St. Petersburgh.) 

Cement, J. C. J. Smith, Northfleet. 

. Frre-arms, P. T. Godsal, 52nd Regiment Light 
Infantry. 

1532. Toors, W. Morgans, Bristol, and M. G. 
Morgans, Mells, Somerset. 

1533. Brakes, W. R. Lake.—(E. Schrabetz, Vienna.) 

1534. Money Tits, F. Hawkins, near Stratford. 

1535. Suoes for Horses, J. P. Rothwell, of Lytham. 

8th April, 1881. 

1536, Evecrric Licutine, J. Dupont-Auberville, Paris. 
—(V. Delaye, Paris.) 

1537. Locks, H. J. Haddan.—(@. Hathaway and B. 
Taylor, U.S.) 

1538. Paper, H. Haddan.—(J. Hutinet P. Paris.) 

1539. Brakes, &c., W. L. Jackson, Manc 

1540. Rartway Pomnts, H. Whitehead, Bucknall, and 
T. Dodd, Winsford, 


1541. Gas Enornes, L. Bénier, Rue dela Fidélité, Paris. 

1542. Rovine, &c., B. Hunt.—(J/. Pollitt, U.S.) 

1543. ExLecrric Lamps, St. G. L. Fox, London. 

1544. Dryinc Macarye, J. Walter.—( Messrs. F. C. da 
Cunha and Company, Rio Janeiro.) 

1545. Morsrenrne Arr, J. Mewburn.—(A. J. Desmarest, 
P. Cosnard, BE. and P. Sée, Lille, France.) 

1546. Mensrrvuat Apparatus, E. Greebert, Peckham. 

1547. Burrer, E. Brewer, Q. Brin, Paris.) 

1548. Sewine Macurnes, J Ramsden, Leeds. 

1549. Woven Fasrics, J. Worrall, Ordsall, Salford. 

9th April, 1881. 

. Maanetic J. 8. Gisborne, Manchester. 

Speep Inpicators, W. Stroudley, Brighton. 

. ScraPinc Surps’ Borroms, J. Westberg, Finland. 

53. Saw Bencu, J. Grills, Saint Dominic, 

54. Printine Presses, A. Godfrey, London. 

1555. Brruminous Susstances, J. G. Tongue.—(H. 
Randhahn, Waldau, Prussia.) 
1556. Brakes, W. H. Wise, West Hartlepool. 

1557. Wixpine Apparatus, J. L. Lee, Wakefield. 

1558. Covptines, &c., J. O. O'Brien, ‘Liverpool. 

1559. SupPorts, &e., A. ‘Birmingham. 

1560. DistRIBUTING APPARATUS, Wells, Earlswood. 

1561. Roap Gutters, W. & J. Lawley, West Bromwich. 

1562. Soap, H. H. Lake.—(B. Tare and Darmstaedter, 
Charlottenburg, Germany.) 

llth April, 1881, 

1563. VeLocrpepes, J. C. Garrood, Fakenham. 

1564. TREATING SEWAGE, R. Wild, Littleborough, and 
H. Ledger, Leek. 

1565. Pipes, J. Trieb.—(S. Fotton, St. Claude, France.) 

1566. Crips, H. J. Allison.—(J. Celier, Nevers, France.) 

1567. Reeuiatine, &c., T. B. Lightfoot, Dartford. 

1568, Beveraces, G. W. Kincaid, London. 

1569. Suirrinc Boarps, M. Dring and J. Pattison, 
West Hartlepool. 

1570. Sanrrary Appviances, R. Pease and T. Lupton, 
Bradford. 

1571. Carpino Enornes, W. H. Oates, W. Jameson, and 
Bb. Leonard, Blackburn. 

1572. Comns, &c., W. Brierley.—(J. Courtis, Vienna.) 

1573. Siuprinc Contrivance, B. J. Grimes, London. 

1574. MepicinaL Compounn, E. Harris, London. 

1575. Brakes, G, W. von Nawrocki. G. H. Lippmann, 
Zwickau, Saxony.) 

1576. Stupe Bott, W. Gedge. Francois, Lyons.) 

1577. Execrric Tet EGRaPHS, J. Hopkinson and A. 
Muirhead, London, 

1578. Feepine Woot, J. & A, Leadbeater, Morley. 

1579. CuurRNs, W. H. and T. Atkinson, Halifax. 

1580. Wertinc Envevores, F. H. F. Engel. — (B. 
Amsberg, Hamburg.) 

1581. TuRasHinc Macurnes, R. Crud, Cloyne. 

1582. Swirts, &c., W. Graham, Monk Bretton. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1460. Rakes, &c., G. E, Vaughan, Chancery- lane, Lon- 
don.—A tion from the Jol Harvester 

Company, Brockport, U.S.—2nd April, 1881. 

1464. PRESERVING Apparatus, H. A. Bonneville, Can- 
non-street, London.—Com. from A. Robert, Rue St. 
Honore, Paris.—4th April, 1881. 

1469. Mintyc Macniynes, H. H. Doubleday, Washing- 
ton, U.8S.—Com., from F, M. Lechner, Waynesbury, 
U.S.—4th April, 1881. 

1476. Desions, &c., R. H. Brandon, Rue Laffitte, Paris. 
—Com. from I. 8. Hyatt, U.8S.—5th April, 1881. 

1477. Imrration Ivory, R. Brandon, Rue Laffitte, 
Paris.- Com. from I. 8. Hyatt, U.8.—5ta Apri, 1881. 

1480. Movu.ps, &c., R. H. Brandon, Rue Laffitte, Paris. 
—Com. from I. 8. Hyatt, U. S.—5th April, 1881. 

1506. Pencits, W. R. Lake, Southampton-buildings, 
London.—A communication from B. A. Fiske, 
Naperville, Illinois, U.S.—6th Apri/, 1881. 

1512. Specracies, &c., W. R. Lake, Southampton- 
buildings, London.—A communication from R, A. 
Carter, New York, U.S.—6th — 1881. 

1537. Locks and STAPLES, H. Haddan, Strand, 
Westminster.—A from G. M. Hatha- 
way and B. 8. Taylor, Jersey, U.S.—8th April, 1881. 


Patents on which the rig Duty of 
£50 has been p 

1368. Tank for SMELTING GLass, Thornhill, 
Lees, near Dewsbury.—tth April, 1878. 

1389. Looms, J. Ainsworth, Preston.—8th Apri/, 1878. 

1581. Bepsteaps, T. Allen, Bristol, and J. Martin, 
Islington, London.—18th April, 1878. 

1352. CorLep Tupes for OrpNance, E. Palliser, Charle- 
ville-road, London.—5th April, 1878. 

1375. Stoxatutse, T. T. Powell, Harrogate.—6th April, 
1878. 


1376. Meratuc Pires or Tv Bes, E. Quadling, Cannon- 
street, London.—6th April, 1878. 

1457. Corn and Seep Drinis, &c., J. J. Smyth, 
Peasenhall.—11th April, 1878. 

1606. Errectinc the Movement of Roppers, &c., H. 
Wadsworth, Geneseo.—20th April, 1878. 

1736. Wacons, T. R. Hutton, Barrow-in-Furness,— 
30th April, 1878. 

1406. Spirits, D. Walker, 
Liverpool.—9th April, 1878. 

1473. Watcnes, W. R. Lake, Southampt 
London.—12th April, 1878. 

1388. Furnaces, G, Sinclair, Eeith.—8th April, 1878. 

1393. ConVERTING Reet Biapes into Rake BLADEs, 
&c., W. M. Cranston, London.—8th April, 1878. 

1532. GLoves, T. Foster, Streatham.—lith Apri/, 1878. 

1556. Openine the Suppiy of Gas to Burners, &c., H 
Green, Preston.—l7th April, 1878. 

1423. or Fixino Grass, &c., T. W. Helliwell, 
Brighouse.—10th April, 1878. 

1432, Covup.inos, &c., Macbeth, Bolton.—10th 
April, 1878. 

1422. SHearinc Merats, J. McLachlan, Sheffield.— 
10th April, 1878. 

1449, Looms, W. H. Hacking, Bury. llth April, 1878. 

1504. DerERMINING Orcanic Matrers CONTAINED in 
Soxvtions, J. A. Wanklyn /and W. J. Cooper, West- 
minster.—l5th April, 1878. 

1582. ApsusTABLE Spanners, &c., J. E. Rogers, Smeth- 
wick.—18th April, 1878. 

1806. Forminc and F1xino Stuns, &c., F. D. H. Dowler 
and F, Dowler, jun., Aston.—6th May, 1878. 


Patents on Vee the Stamp Duty of 
£100 has been paid. 
1205. BREECH-LOADING FiRE-aRMs, J. Needham, Picca- 
dilly, London.—7th April, 1874. 
1238. Pressinc Bricks, J. Gill, Hunslet, near Leeds. 
—9th April, 1874. 
1291. LEATHER-DRESSING MACHINES, W. Morgan-Brown. 
Southampton-buildings, London.—l5th Apri, 1874." 
1484. Sorrentne, &c., Steet Wire, 8. Fox, Deepcar, 
near Sheffield.—28th April, 1874. 

1485. MANUFACTURE of Wire, 8. Fox, Deepcar, near 
Sheffield.—28th April, 1874. 

1268, Stor Motion Winpina Dovusiinc Frames, T. 
Unsworth, Manchester.—13th April, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 29th April, 1881. 
5016. WAxED J. Cc. Mewburn, London.—A 
com, from E. G d.—2nd Di 1880. 
5032. Cotour Printina, W. G. White and R. A. A. 
White, London.—3rd 1880. 
5034. STEAMSHIPS, J. 8. 


, East Cowes, Isle of 
Wight.—3rd December, 1880. 
5040. Gas Recutators, H. Devine, Manchester.—3rd 
December, 1880. 
5045. Iron Wire, H. E. Newton, London.—A com. 
from E. Minary.—8rd December, 1880. 


5054. Diviprne the Cann-coverrn 8U RrFAces of the 
Drums of Carpinc Macuines, P. Pingard, France. 
—4th December, 1880. 

5055. SYPHONS, 
ber, 1880. 


J. Delord, Nimes, France.—4th Decem- 


5064. Recunatine of Gas, T. Thorp, Whitefield, 
and R. Tasker, Prestwich,—4th December, 1880, 

5070. Looms, D. Sykes, P. Pontefract, and J. A. Green- 
wood, Digley Mills.—6th December, 1880. 

5076. Toorn-Grarina, H. J. Haddan, Strand.—A com, 
from Delcey-Petit.—6th 1880. 

5085. Sortine, &c., Seep, H. H. Lake, London,—A 
com, from W. A. Stone,—6th December, 1 

5118. Workinc &c., A. Waddington, 
Bradford.—8th December, 188¢. 

the Borroms of Trousers, &c,, A. M. 

Lond on.—A com. from F, de Sandoval,—sh 

1880. 

5161. Borr.es, BE. Breffit, Castleford.—1l0th December, 
1880. 

5241. Brusues, J. Worrall and J, Lawrence, Ordsall, 
and J. Lea, Eccles. —lith December, 1880. 

5242. Wercuine, &c., Macnines, W. H. Baxter, Brix. 
ton-hill, Surrey.—14th December, 1880 3880. 

5244. Stoprerinec Borr.es, &c., H. Sinith, Holland- 
street, Surrey.—l4th 1880. 

5294. for TRANSMITTING Morion to VELOCIPEDE 
Gearina, &c., J. Radges, Warwick.—l7th December, 

1880, 


5304. Sewine Macuryes, W. L. Bigelow, London,—A 
com, from J. Bigelow.—1l7th December, 

5370. DisENGAGING Hoop, &e., J. Brown, Water- street, 
Liverpool,—22nd December, 1880. 

5384. Macnine Guns, W. Gardner, Southampton- 
buildings, London,—22nd mber, 1880. 

5472. Giazine, C. F. Elliott, Liv erpool, — 20th December, 

880. 


1 
158. Evecrric Lamps, A. Muirhead and J. Hopkinson, 
Westminster.—12th January, 1881. 

290. SMELTING Zinc, J. Binon and A. Grandfils, Mem- 
bach, near Dublin. —22nd January, 1881. 

202. BRU snes, J. Worrall and J. Lawrence, Ordsall, 
Salford, and J. I zea, Eccles.—22nd January, 1881. 

434. Ramway Wueets, W. H. Kitson, Leeds.—1st 
February, 1881. 

853. Licutine Rartway Carnriaces, J. F. Shallis and 
T. C. J. Thomas, London..—28th February, 1881. 

868. VEGETABLE Propvucrs, &c., H. Guilianf, London. 
—Ist March, 1881. 

1080. Firoatine Bripces, B. P. Stockman, Poet’s- 
corner, Westminster.—1l2th March, 1881. 

1083. PerroratTinc Paper, H. H. Lake, London.—A 
com. from the Automatic Music Paper Company.— 
12th March, 1881. 

1095. Wurre-Leap, H. J. B, Condy, Battersea, Surrey. 
—l4th March, 1881. 

1153. Sramprno Lerrers, &c., H. Codd, King William- 
street, London.—l6th March, 1881. 

1211. Burron-HoLe Sewinc Macutyegs, H. Mills, Bir- 
mingham.—A com, from D. Mills. —19th March, 1881. 

1239. Fryers for &c., D. Frazer, Newry.— 

lst March, 1881. 

1275. Hoppers, &e., J. Redgate, Nottingham.—23/d 

March 1881. 


Last day for fling opposition, 4th May, 1881. 


5071. Licut-preservinc Composition, N. Chevalier, 
Porchester-terrace, London.—6th December, 1880. 

5074. Mruvers’ Sarery Lamps, E. Robathan, Risca.— 
6th December, 1880. 

5084. Rock-prittinc Macnine, J. McCulloch, Cam- 
borne.—6th December, 1 

5095. Quit or Brep- COV ERING, W. Mitchell, Waterfoot. 
—Tth December, 1880. 

Stead, Northallerton.—7th December, 


H. A. 


5114. &c., for Rais of ways, 
Houllier, Rouen, France.—S8th December, 1880. 
5116, R. Schloesser, Manchester.—A 
communication from Messrs. Dreyer, Rosenkranz, 

and Droop, Hanover.—Sth December, 1880. 

5119, Skates, H. Bezer, St. John-street, Smithfield, 
London. December, 1880. 

5123. Barus, H. Jones, Adam-street, Strand, London. 
—S8th December, 1880. 
5130. Gas Motor Enornes, J. Livesey, Westminster.-- 
Com, from F. H. W. Livesey.—8th December, 1880. 
5134. Propuctne Licut and Heat, F. Wilkins, South- 
ampton-b. uilings, London.—8th December, 1880. 

5142. Bospins, W. and J. Dixon, Steeton.—Oth Decem- 
ber, 1880. 

5144. Non- -INTOXIC. aTinc Compounns, T. H. Larmuth, 
Kennett-road, London,—9th December, 1 

5150. PREPARING Moups for H. “Gibbons, 
Hungerford.—0th December, 

5166. Stanps for BorTies, Bingham, Shef- 
field.—10th December, 1880. 

5171. Rarwway VEHICLES, W. R. Lake, London.— 
Com. from J. W. Chisholm.—10th December, 1880, 

5176. J. P. Clake, Abbey-hill, Bury St. 
Edmunds.—10th December, 1880. 

5195. SMoke-consuminc Grates, &c., H. 8. Snell, 
London.—1llth December, 1880. 

5197. Dies for Suapinc Merats, &c., J. T. Andrews, 
Handsworth.—1l1th December, 1880. 

5201. Troven WaTeEr-cLosets, B. C. Cross, Dewsbury. 
—11th December, 1880. 

5202. Srurrino-poxes, C, E. Hager, Kolback, Sweden. 
—13th December, 1880. 

5203. Woop and other Putr, C. E. Heeger, High 

« Holborn, London.—13th December, 1880. 

5214. Preparine, &c., Sick, J. C. Mewburn, London. 
—Com. from M. J. L. Aubenas,—7th December, 1880. 
5245. Recrirvication of ALcono., 8. Pitt, Sutton.— 
A communication from Compagnie Industrielle des 

Procedés Roaul Pictet.—14th December, 1880. 
5282. PREPARING VANILLINE, &c., G. de ‘Laire, Rue St. 
Charles, Paris. —16th December, 1880. 


Patents Sealed, 


(List of Letters Patent which passed the Great Seal on 
the 8th Apru, 1881.) 


Cuambers in Suips, &c., 8. H. Linn, 
n-buildings, London. 11th October, 1880. 

an VENTILATING Sewers, 1. H. Mitchell, 
Waldegrave Park, London.—11th October, 1880. 

4125. Covers for CELL. AR OPENINGS, J. J. Mathewson and 
G. Tidey, London.—11th October, 1880. 

4134. SIGNALLING APPARATUS, E. Guend, France.—12th 
October, 1880. 

4140. Packrne for Sream, Hyprautic, &c., Purposes, 

riggs, Sunderland.—12th October, 1880, - 

4142. Pickers for Looms, H. Almond, Blackburn, and 
J. Holding, Manchester—12th October, 1880. 

4144, ScurcHING aS A. J. Boult, High Holborn, 
London,.—12th October, 1 

4146. Pistons, A. J. Boult, Holborn, London.— 
12th October, 1880. 

PPORTING SPECTACLES, J. Penton- 

London.—12th October, 

4149. G. W. von Leipziger-strasse, 
Berlin.—12th October, 1880. 

4153. RecuLaTine the Position of Doors, &c., R. W. 
Gossage, Creek-road, Deptford.—13th October, 1880. 
4161. Printinc Presses, W. R. Lake, Southampton- 

buildings, London.—13th October, 1880. 
4164. Giazine &c., Surraces, W. H. Thomp- 
son and D. Thompson, .—18th October, 1880. 
4165. CrusHING, &c. DIAMONDIFEROUS CONGLOMERATES, 
. Hartnell, Leeds—13th October, 1880. 
4182. Furnaces, &c., J. Neil, Glasgow.—14th October, 


VULcANIsED Fisre, J. C. Leigh, 
Moorside-street, Droylesden.—16th October, 1880. 

4254. DistRiBUTING ARTIFICIAL W. A. 
Benson, Kensington.—19th October, 188 

4302. Locks for M. “Wellington- 
street, Strand, London.—21st October, 

4313. SEWING MAcHINES, J. Warwick, Manchester.— 

—22nd October, 1880. 

4401. Wneets, A. C. Uljée and J. Cleminson, West- 
minster-chambers, Westminster.—28th October, 1880. 

4407. Borers, J. Humphrys, Barrow-in-Furness.— 
28th October, 1880. 

4516. Transmirrinc Heat to Steam Borters, W. L. 
Wise, Westminster.—4th November, 1880. 

4586. GoverNina the SUPPLY of INJECTION WATER to 


| 
| 
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Jer Conpensers, J. Griffiths, Water-street, Liver- 
1.—9th November, 1880. 
4597. Dressino Macutnery, A. Greenwood, Leeds, 
—9th November, 1880 
4615. CooLina Brewer's Worts, H. H. W. Jaeckel- 
Handwerck, Grimma, near Lelpzig.—ioth November, 


1880, 

6138, Steam Enotes, J. McCallum, Greenock.—9th 
December, 1880, 

5184. Sweat Banps, H, A, Bonneville, Cannon-street, 
London.—llth December, 1880, 

5285. J. Steele, Birmingham.—16th Decem- 
ber, 

5386, Mergeoro.ocy, F. H, F, Engel, Hamburg.—22nd 
December, 1880. I, 

5486. Cubes, &c., of Sucar, G. er, jun., Liverpool, 
—20th December, 1880. 

35. Bicyc.es, &c., W. Woolley, Birmingham.—4th 
January, 1881. 

Grarino, N, Macheth, Bolton.—8th January, 


140, ALIMENTARY Susstaces, T, F, Wilkins, Lavender- 
road, Junction.—12th January, 1881. 

181, Husktne Rice, J. H. C. Martin, Church hill, 
Walthamstow.—1l4th January, 1881. 

303. MacHINE Guns, W. Tranter, Birmingham.—22nd 
January, 1881, 

376, EARTHENWARE, 8S. C, Homersham, Buckingham- 
street, Adelphi, London.—27th January, 1881. 

388. ROLLERS, W. R Schtirmann, Dusseldorf,—28th 
January, 1881. 

676. Usitine Gun Barrecs, R. H. Brandon, Rue 
Laftitte, Paris.—16th February, 1881. 


(List of Letters Patent which passed the Great Seal on the 
12th Apri’, 1881.) 

4166, Dyeine, &c., Fasrics, M. Sella and F. Cerrutj, 
Henniker-road, Stratford.--13th October, 1880. 

4171. Drawinc Frames, W. A. Barlow, St. Paul's- 
churchyard, London.—13th October, 1880. 

4190, STorpPERING Borr.es, 8. Wilkes, Selly Oak, near 
— October, 1880. 

4102. Lamps, &c., G. P. Harding, Jermyn-street, Picca- 
dilly, London.—15th October, 1880. 

4196. Heatixe Arparatus, W. Love, Glasgow.—15th 
October, 18380. 

4198, Looms for WeavinG, J, Hollingworth, Dobcross, 
and A. B, Crossley, Halifax.—15th October, 1880. 

4202. Finisuina Casnmerr, &., J., J. W. and J. 
Reffitt, Leeds. —15th October, 1880, 

4209. Currinc Toracco, 8. P. Wilding, Rood-lane, Fen- 
church-street, London.—15th October, 1880. 

4210, Sarety Fastener, H. A. Silver and W. Fletcher, 
Sun-court, Cornhill, London,—15th October, 1880. 

4212. Cookinc Apparatus, 8. J. V. Day, Glasgow.— 


1880. 

4216, TURNING OVER Leaves, &c.,"W. Rigg, Swaine- 

street, Bradford.—16th October, 1880. 

4217. O1Ls, J. Swallow, Leeds.—16th October,18801 

4219. Pranororres, H. R, Schreiber, Neumeyer Hall, 
Hart-street, London.—16th October, 1880. 

4222. TreaTING Correr, E, G. Brewer, Chancery-lane, 
London.—16th October, 1880. 

4224. Looms for Weavinc, W. Thompson, Larkfield, 
Rawdon, near Leeds,—16th October, 1880. 

4225, UMBRELLA Runners, &c., A. C. Wright and R. R. 
Newton, Birmingham.—16th October, 1580. 

4237. Swine Looxine Guasses, J. Whitfield and H. W. 
Atkins, Birmingham.—18ti October, 1880. 

4263, ENvELopgs, E. Hely, Dublin.—19th October, 1880. 

4280, Securine Suirs' T. Archer, jun., Dunston 
Engine Works, Dunston.—20th October, 1880, 

4308. IncusaTors, A. M. Clark, Chancery-lane, Lon- 
don,.—22nd October, 1880, 

4330, Wasnixa, &c., Macninery, T. Bradford, High 
Holborn, London.—23rd October, 1880. 

4346. Guass, C. N. Blumberg, Cannon-street, London. 
—25th October, 1880. 

4381. Cement, &c., W. Forsyth, Worcester.—27th Octo- 
ber, 1880. 

4383, ABpomiInaL Betts, P. W. G. Nunn, Maplestead, 
Bournemouth.—27th Octoder, 1880, 

4416. Dousiine, &2., Yarns, E, Whalley, Manchester, 
and J. H. Stott, Rochdale.—29th October, 1880. 

4420. Weavina Reversip_te Faprics, A. and C. H. 
Rothwell, Bury.—20th October, 1880. 

4447. Vevocireves, T. F, Best, Birmingham.—30th 
October, 1880. 

4449. RatLway Burrer Stops, A. A. Langley, Kent- 
terrace, Clarence-gate, London.—30th October, 1880. 
4498, Sewinc Macuines, R. Steel, C. H. Binns, A. 
Steinmetz, jun., C. A. Spring and W. A. Nichols, 

Philadelphia, U.8.—3rd November, 1880, 

4628. Type Printina F. H. W. Higgins, 
Farleigh-road, London.—10th November, 1880. 

4523, PLaisrers, A. H. Mason, Liverpool.—22nd No- 

4901. Wooten Ya J. H. Stroud. 

woe November, 1880. 
043. EXpLosive Compounn, W. R. Lake, Southampton- 
buildings, London.—27th” November, 1880, 

5041. Srinnine, &c., B. A. Dobson and R. C. Tonge, 
December, 1880. 

5296. Boitine Apparatus, A Southampton- 

buildings, London.—l7th 4 

5350. Sart, &c., J. H. W. Biggs, Liverpool.—2lst 

1880. 
72. Sat, &c., J. H. W. Biggs, Liverpool.—22nd 
December, 1880. 
5393, CARTRIDGE Bett Fasrics, J. H. Johnson, Lin- 
coln's-inn-fields, London.—23rd December, 1880. 

241. Raitways, &c., T. G. Hardie, Leeds, and T. Ken- 
dall, Shipley, near Leeds.—20th January, 1881. 

380. CLosina, &c., Doors, W. Leggott, Bradford.—28th 
January, 1881, 

532, Gas Motor Enoines, J, Fielding, Atlas Works, 
Gloucester.—8th February, 1881, 

563. H. E. Newton, Chancery-lane, 
London.—9th February, 1881. 

567. WELDING Tunes, A. and J. Stewart, and J. 

Wotherspoon, Coatbridge.—10th February, 1881. 

613. Mouxps, &c., J. Duncan, Mincin, -lane, London, 
and B. E. R. Newlands, Clyde Wharf, 

Docks.—12th February, 1881. 

63. Stoves, W. A. G. Schiénheyder, Flora-terrace, 
Albion-road, London.—15th February, 1881. 


List of Specifications published during the 
week ending April 9th 1881." 

324, 4d.; 2755, 4d.; 2927, Gd.; 2981, 6d.; 3082, 4d.; 

3169, 6d.; 3233, 4d.; 3284, 2d.; 3235, 2d.; 3242, 6d.: 

3261, Sd.: 3270, 6d.; 3274, 2d.; 3285, 6d.; 3343, 6d.; 

8351, 6d.; 3360, o.; 3374, 6d.: 3382, 6d.; 3387, 8d. 


3402, , 8d.; 3422, 8d. 

3451, 6d.; 3452, 6d.; 3464, 6d.; "3467, 3473, 10d.: 
3478, Gd.; 3479, 6d.; 3480, 6d.; 3491, 6d.; 3492, 6d.; 
3504, 6d.; 3506, 6d.; 3507, 6d.; 3514, 6d.; 3515, 6d.; 
3582, 8d.; 3533, 8d.; 3539, 8d.; 3541, 6d.; 3542, 6d.; 
3544, 6d.; 3551, 6d.; 3555, 10d.; 3560, 4d.; 3563, 6d.; 
3567, 6d.; 3570, 6d.; 3575, 6d.; 3576, 6d.; 3578, 6d.; 
3588, 6d.; 3595, 3597, 4d.; 3598, 6d.; 3602, 6d.; 
3603, 6d.; 3604, 6d.; 3607, 6d.; 8609, 2d.; 
3611, 6d.; 3614, 3616, 4d.: 3617, 4d.; 
3618, 2d.; 3620, 8624, 2d.; 3626, 6d.; 
3630, 6d.; 3631, 3633, 2d.; 38641, 6d.; 364%, 2d.; 
3643, 2d.; 3644, 2d.; 3645, 2d.; 3650, 4d.; 3651, 2d.; 
3654, 2d.; 3655, 2 8657, 2d.; 3661, 2d.; 


3662, 2d.; 3663, 6d.; 3664, 
3670, 4d.; 3671, 2d.; 3673, 2d. 
3678, 2d.; 3680, 4d.; 3681, 2d.; 3687, 2d.; 3689, 4d 
3693, 18.5 3694, 2d.; 3696, 2d.; 3709, Gd.; 3710, 2d.: 
2d.; 8714, 2d.; 3717, 2d.; 8719, 2d.; 3726, 2d.; 
8728, 2d.; 3729, 8741, 6d.; 8745, 4d. 

» 4492, 4d.; 4561, 6d. 
5447, 6d.; 86, 6d.; 39, 4d.;'75, 6d.; 119, 4a. 


*.* Specifications will be forwarded pe] from 
the Patent-office on receipt of the amount o price and 
poses, Sums exceeding 1s. must be romitted by 
ae tae order, made payable at the Post-office, 5, 
ne Holborn, to Mr. H. Reader Lack, hor Majesty's 
Southampton-buildings, Chancery-lane, 


ABSTRAOTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for THE ENGINEER at the 
affice - | Her Majesty's Commissioners of Patents, 


2755. Excentric ror Acruatinc VALVes or STEAM 
Enarnes, Edwards.—Dated 6th July, 1880.—(A 
communication from 8. Lopes.)—( Not proceeded with.) 


4d. 

This relates to the form of the excentric, which is 
made up of four segments of a circle, and is placed in 
a rectangular frame, to which the valve rod is con- 
nec! 

2027. Streaminc Woven Fasrics, F. W. Ashton.— 
Dated 15th July, 1880. 6d. 

The steaming chamber is of a circular or oval sec- 
tion of about 30ft. in height, and has at top a small 
opening, wide enough to admit the fabric, Level with 
opening, and extending to the opposite side of the 
chamber, are placed two bars formed of steam pipe, 
and joined together to form a frame, above which are 
other pipes, so as to form guides for rollers, which 
carry the fabric, Steam is circulated through these 
pipes to prevent condensation, the steam to act upon 
hp fabric being admitted at the bottom of the 
chamber. The rolls of fabric are placed in a frame, 
and the ends all joined together and secured to a short 
blanket, one end of which is fastened to the pipés at 
the farther side of the chamber. The fabric pas 
through measuring rollers, so as to enable the quantity 

into the steam chamber to be ascertained. 
2081. ApparaTUs FOR THE SUPPLY OF AERATED WATER, 
D, J. Fleetwood.—Dated 20th July, 1880. 6d. 

This consists in applying to any ordinary machine 
used in the production of aerated water an a 
for the purpose of ee | the pressure in the act of 
drawing, so as to allow of the aerated water being 
drawn off for use into the vessels without the necessity 
of bottling in the ordinary manner, and consists in 
attaching to the end of a delivery pipe leading from 


the aerated water chamber of the machine a strong 
glass or other receiving chamber, which may be shut 
off from communication with the delivery pipe by 
means of a stop-cock or valve ; in connection with this 
receiving chamber is another or extra chamber, which 
can also be shut off from the receiving chamber by a 
stop-cock or valve. A tap is attached to the receiving 
chamber to draw off the aerated water. 


83082. Apparatus, W. R. Lake.—Dated 
26th July, 1880.A communication from Les sils de 
Peugeot Fréves.)—(Not proceeded with.) 4d. 

This relates to the construction of apparatus similar 
to that employed for clipping cattle for the purpose 
of cutting human hair, and consists principally in 
ynes He comb of the lower plate at an angle 
that may be varied as desired. 


$3169. Brake Apparatus ror RAILway VEHICLE, H. 
H. Lake.—Dated 2nd August, 1880.—(A communica- 
tion from V. Kramer.) 6d. 

This relates to continuous brakes for railway 
vehicles, that is to say, brakes worked by means of 
compressed air, and the improvements consist essen- 
tially in the use of a special construction of piston and 
a special arrangement of apparatus connected there- 
with, Fig. 1 represents an elevation of a locomotive 
with the apparatus applied ; Fig. 2 is a longitudinal 
central section of the improved differential piston. 
The apparatus consists of two casings A and B of 
unequal size, connected by a middle piece C com- 
municating with the atmosphere by a small hole or 


(3163) Fic 


To 

- 
A 


aperture. The pistons of unequal diameter are fixed 
to the piston-rod E; they are wn ommend connected 
and made air-tight with the casing by means of cupped 
leather diaphragms, covered by tchouc diaphragms, 
whereby they are enabled to work perfectly air-tight 
in their casings. On moving the — to and fro 
one diaphragm will be unfolded and distended while 
the other is folded ; they are thereby alternately made 
to bear against the sides of the casings A and B and 
against the surface of the ae ey D respectively, and 
in so doing they form a circular fold which presents 
buta annular area to the air pressure, so that 
the diaphragm, ig subjected toa slight strain only, 
can withstand a very iderable air p . 


8288. Fiutes, C. A. Drake.—Dated 7th August, 1880, 
4 


This relates to a mode of improving the tone of the 
lower E natural, sharp, D natural, and C sharp 
notes, by opening one or more additional holes to 
those now in use at the side or below the hole pro- 
ducing the note required. 

3234. ComrensaTiINc APPARATUS FOR WoRKING 
Rattway Srenars, C. R. Sharpe. — Dated 7th 
August, 1880.—(Void.) 2d. 
¢ wires or chains are connected to the pulley or 

lever on the — post in the usual manner, but the 

a end is passed round one or more pulleys in 

the neighbourhood of the operating levers, the end 

being attached to a weight sufficient to maintain it at 

a constant tension. 

3235. Inrertockinc APPARATUS FoR RaiLway 
Points, &c., C. R. Sharpe.—Dated 7th August, 1880. 
—(Void.) 2d. 

The interlocking frame has two sets of rocking 
shafts respectively arran vertically and horizon- 
tally, each of the former having a crank at its upper 
end, while on the opposite side of the frame a similar 
crank is carried on a stud, the two cranks being con- 


nected by a horizontal bar moving across the top of 
the frame. Each horizontal bar has a projection on it 
against which the lever bears so on 0 cari the bar 


with it, and at the same time move the cranks until 
they me 3 the horizontal bars out of contact with the 
levers, when the lever can be drawn or pushed over to 
the opposite side of the framing. The vertical shafts 
have other cranks and connecting links —ae 
them at the requisfte places with other cranks of the 
horizontal shat , which are used to interlock by the 
—— on them entering recesses in the vertical 


3242. Manuracrure or Boots anp Suoes, E. Jefferys. 
—Dated 9th August, 1880, 6d. 4 
This relates to the method of constructing and 
arranging movable supports or standards in which 
boots or shoes are held whilst being made, in such 
manner that the position of the boot or shoe can be 


(3242) 


readily and quickly altered as desired, so that every 
part of it is ught successively into the most con- 
venient position to be operated upon by the workman. 


32°70. Tip Vans orn Wacons, E. Hore.—Dated 10th 
August, 1880. 6d. 

This relates to improved means for tipping the van, 
and consists in fixing upon the upper surface of each 
of the side pieces of the under or main frame a 
slotted piece A, in the slot of which works a pin C 
fixed un each side of the tipping body. Across the 
under frame a is fixed, against which the 
tipping body strikes when first tipped up, thus causing 


‘32701 


the pins to slide up the slots in the slotted pieces A. 
The axle of the hind wheels is cranked towards the 
front of the vehicle, so that the van tips between the 
wheels. The tail-board is fixed on the under frame. 
Between the sides of the main frame is fitted a sliding 
rod H connected by a link I to the under side of the 
tipping body, and serving to facilitate the tipping of 
the van. A modification is shown. 


32°74. Surer Metat Piates, W. Elmore.—Dated 10th 
August, 1880.—(Void.) 2d. 

This relates to the manufacture of tin, zinc, and 
other plates by the electro-deposition of tin, zinc, or 
other metal upon sheets of iron or steel, and consists 
in producing a uniformly bright surface upon them by 
means of polishing or scratch: brushes mounted on 
a revolving spindle. 


3285. BREEcH-LOADING FirE-ARMs, C. H. Bennett 
and S. Le N. Neave.—Dated 11th August, 1880. 6d. 

At the breech end of the barrel there is a trough-like 
shoe A, in which the plug or stopper B for closing the 
breech is able to slide. C is the cover to the trough A 
When the cover is in its place the trough is closed a; 


the top, and also in rear. D is the locking bolt ; the 
front end of this bolt enters a recess in the back end 
of the plug or stopper, and its hinder end passes 
through a circular hole in the back end of the cover C, 
and has on its end a handle. The breech is opened by 
turning the bolt D one quarter round by means of the 
handle at its end, and then drawing it, together with 
the cover and breech plug, to the rear. During the 
drawing back of the bolt, a hook-like spring extractor 
on the 2 te the breech plug draws back the cartridge 
case which remained in the barrel from the last time 
of firing and causes it to be thrown out. 


3343. Jer Apparatus FoR Eyecrinc SoLips AND 
SEMI-LIQUID MATERIALS, @. D. Robertson.—Dated 
August, 1880. 6d. 

The invention is designed to utilise the force of 
impact of a direct or spiral intermittent or continuous 
steam jet, as combined in an ejecting apparatus, if 
necessary with a stream of cold expanded air or water 
producing d tion of the steam. e material 
to be ejected is placed in the mouthpiece A, the 


bottom of which is supported by spring hinges, so 
that when it is struck by the shovel the material is 
thrown upwards, and being acted upon by the steam 
entering the double nozzles E-and F, enters the tube 
H. Where this tube bends a secondary steam, water, 


or cold expanded air jet is caused to act on the 
material and change its direction of travel. 


3851. Apraratus ror Manuracturine Ices, Ice 
&., C. France.—Dated 18th August, 1880. 
6d. 


The revolving freezers are made of glass, earthen- 
ware, or porcelain, porous or otherwise. When four 
ice tubs are used, they are arranged two at each end 
of a table, and upon ihe table two fly-wheels are 
mounted upon horizontal axles in bearings with 


handles for driving. At the bottom of each ice tub 
there is fitted a central wooden boss or bearing in 
which the centre pins of the freezers work. Above 
the ice tubs there are fitted metallic frames with holes 
acting as bearings to the upper ends of the freezers. 
3360. Sewixe Macuines, H. Greenwood.—Dated 19th 
Avgust, 1880. 8d. 

This relates to the adaptation of a pricker feed to 
sewing machines having the shuttle for 
locking thread above the work. In the drawing A is 
the hollow part closed with a cap, on which the work 
is placed, and through which plays a hooked needle. 
Bis the pricker feed and C the looper, the former 
being larger in diameter than the needle, and also 


the work to the descent 


to tory 
of the needle. This pricker is carried by a lever D, so 


thro in thread. The 

cams that its eyelet, through wh 
will ibe any req 
hook or across its path, and then remain stationary in 


3382. Vatves or Cocks, J. Willoughby.—Dated 20th 
August, 1880. 6d. 

This consists in so constructing valves for regulating 
the supply of liquids, that whether the liquid is at a 
high or low pressure, very little power is required to 
operate the valve, whilst when the valve is closed, no 
pressure short of the bursting strength of the casing 
will force it open. As applied to ball cocks for cisterns 
it consists of a plug B within a casing A, and having a 


. 


eee y through it in which works a small valve or 
plug D attached to the ball lever. When the plug D is 
opened, the water-above the plug B—which has 
entered through orations in B'—escapes. A projec- 
tion on the plug D now lifts the main plug B from its 
seating and allows the passage of the liquid from the 
inlet I to the outlet C. 
3387. Wasuina Fipres Fasrics, J., C., L., and 
M. Jefferson — Dated 20th August, 1880. 8d. 
Three rollers are by preference used, the lower one 


being below the water line; the upper rollers are also 
partially immersed, the first nip being below the 
water line, thereby securing a nip of the fibres or 
fabrics whilst hot and saturated with water or suds ; 
the other or second nip is dry or above the water 
level, pleting the g- The wash of the 
forks passes or floats the fibres direct to the nip of the 
lower rollers. 
3395. Curanina Poutsuine Boors, &c., T. G. S. 
M Carthy and A. Shakespecr.—Dated 20th August, 


1880. 6d. 

A bell-shaped brush is mounted so as to revolve on a 
pin at the base of the frame, being driven by a pulley 
actuated through a crank or treadie, so as to clean the 
boot placed within the brush. 

3402. Screw Propetirrs, J. Toaylor.—Dated 21st 
August, 1880. 6d. 

The improvements are particularly applicable where 
screw propellers are mage in twin form, and consists 
in surrounding the blades of the propeller with a ring 
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of metal C, preferably a flat say Beye hori- 
zontally. Between the blades on the er surface of 
the ring additional vanes or fins E are formed, and on 


the outside of the ring other vanes or fins may be 

pitched evenly round the periphery if desired. 

3408. Breecu-Loapinc Cannon, &c., P. Jensen. — 
Dated 23rd August, 1880.—(A communication from 
Cc. C. Engstrim.) 8d. 

The breech-loading mechanism is applied to a gun 
with two upper and two lower lugs or ears at the rear 
end, and is constructed as follows :—The breech block 
is hinged to the two aforesaid lower lugs on the gun, 
and has a face joint with end of 
the gun; it has a ety spring an passi 
through it. When the block is in the raised or closed 
position it is held by a locking piece hinged to the 


way. 

3422. Comsrnc Frsrovs MarTeriats, J. H. Johnson. 
—Dated 24th August, 1880.—(A communication from 
H. Truzler.) 8d. 

This relates, First, to the feeding apparatus which 
conducts forward the material and retires from it a 
determined distance at a given moment. This 
apparatus when in one position introduces the fore 
extremity of the uncombed tress into a pair of grippers, 
which hold the tress while its fore extremity is 
traversed by a combing segment with teeth, which 
remove all impurities. The grippers then open, the 
feed holder containing the material to be combed 
retires sufficiently to enable a portion of the combed 
end of the tress to be presented at the exterior, so 
that the final comb may operate upon the combed 
tress as close as possible to the grippers. The 
grippers then close and the stripping-off operation is 
performed by the same grippers which were used in 
the combing of the fore end of the sliver. The 
stripping-off apparatus has two of grippers, so 
as to effect two operations at revolution. 

3449. Vessets ror Ons, &c., B. Edwards. 

—Dated 25th August, 1880.—(A communication from 

G. Richter.) 6d. 

is relates to vessels in which a p is used to 
withdraw the oil, and where the disc a) is 
srranged above an opening in the cover of the vessel, 
through which any surplus or overflowing oil runs 
ack into the latter, and it consists of the pump X 
delivering into the discharge G, the top of which is 
bent over so as to terminate above the centre of the 


vessel A, the cover of which has a bracket B, with an 
opening, which can be locked over the handle of the 
— On the under side of the cover is a projection 
which catches in a notch in the handle of the cock E, 
through which the surplus oil flows back to the vessel, 
so that by turning the cover the cock also is turned, 
thus hermetically closing the vessel. 


3452. Ramroap Passencer Coacues, 7. Clarke.— 
Dated 26th August, 1880. 6d. 

This relates to the construction of a car which is 
adapted for use during the day as a drawing-room and 
during the night as a sleeping car, and consists in the 
general construction and combination of parts so as to 
obtain great simplicity and durability, the utilisation 
of all available space, superior ventilation, and the 
perfect comfort, privacy, and safety of the traveller. 

. CENTIGRADE PHoToMeETER, D. Coglievina.— 
Dated 26th August, 1880. 6d. 


This instrument is based on the ciple that a 
light source may be taken as a stan of measure- 
ment, if its extreme beam attains a given invariable 


length (a) and also on the principle that a sphere is 
illuminated equally by two light sources L! 
on opposite sides of it, if the image of this 
a mirror placed vertically under the latter does not 
show a border line or limit between the sides illumi- 
nated by the two different sources, but appears as a 
uniformly illuminated circle. Therefore, if Ll is a 
source of light applied in the chamber A and required 


to be measured, a beam of the light is conducted first 
by the convex lens L, and then by the 

» A prisms placed inside the photometer box or 
camera obscura, so far that its length, until its con- 
tact with the sphere F enclosed in a chamber, ti 


to (a) = 8 metre. means of a 
wich may be under the 


cock, 


or upon the table of the photometer = which @ase an 

e light source), 
ished until the said beam L! F 
only touches the sphere F. The flame thus regula’ 
serves as a standard flame, and the beam L! F of the 
constant length (a) as a standard beam. 


3478. Bicycies, &c., N. K. Husberg.—Dated 27th 
August, 1880. 6d. 
i where between pivotted 


In velocipedes, 
ratchets an = are used, and never require be 
thrown out of action, balls are substituted, and are 


placed between the pivotted parts in grooves, so shaped 
that the friction will lock the balls, which thus rotate 
as one piece when turned in one direction, but which 


can be rotated independently of each other when 

turned in the reverse direction. In the dra’ lis 

the hub of a wheel, within which is a collar 3 y 

secured to the axle, and provided with grooves 4 in 

which the rollers 5 are placed. A further improve- 
ment consists in extending the arms of the fork of the 
driving wheel to a point beyond the periphery of the 

wheel, and then joining them together so as to form a 

kind of girder about a portion of it. 

3479. Ratstnc orn Discuarcinc Beer, &c., G. 
McCallum and R. T. Harris.—Dated 27th August, 
1880. 6d. 

This relates to apparatus for raising beer by the 
ure of air or a suitable gas on its surface, and it 
consists of a water cistern A placed above the level of 
the place where the beer is to be delivered, and serving 

to compress the air to be supplied to the beer barrel B. 


From the cistern a pipe 


passes to the bottom of a 
vessel C, into which 


enters 4 the valve D, and is 
forced up > E ‘ing above the level of the cistern, 
and then descending to the air receiver F, from which 
the air passes by a thes the interior of the beer 
barrel, and forces the r up the pipe G to the place 
where it is to be delivered. 


3480. Hypravtic Horstinc Apparatus, A. B. Brown. 
—Dated 27th August, 1880. 6d. 

The cylinder is made by preference of steel, and is 
bolted up to the underside of a casting comprising 
the head of the cylinder and a plate carrying the 
stationary pulleys, of which —nogg there are two on 
one side and one on the other. e plate is formed 
with a raised rim to retain any leakage water, and 
carries the valve details by which the of the 
water to and from the cylinder is controlled. The ram 
is fitted with a head three pulleys, and the 
rope or chain, the end of which is fixed to the side of 
the cylinder head, first s over one of the ram 
pulleys, next round one of the two stationary “7 4 
on one side, then over the second ram pulley to the 
stationary pulley on the other side, whence it passes 


over the third ram pulley, and finally under the last 
stationary pulley, from which it is led to where the 
hoisting action is required. To one side of the ram- 
head there is fixed a rod ef square section, which 


yaaa down a pipe parallel to the cylinder and is of a 
ength correspon: to that of the ram. The rod is 
twisted and passes a short tube which fits it 


and which is retained between guides, and the twist o: 


be is screw-threaded externally, and 


tu 
has on it a nut with studs which engage with a forked 


lever on a rocking shaft, and the rocking shaft has on 
one end of it a lever or crank carrying the fulcrum of a 
hand lever by which the valve is worked. e usual 
catch-plate is arranged in connection with the hand 
lever, and is provided with an adjustable stop for 
limiting the movement of the lever to any particular 
length of hoist less than the maximum for which the 
apparatus is made. 


3467. Boors, SHors, &c., C. Morlet.—Dated 26th 
August, 1880. 6d. 

A metal plate is fitted to the under side of the heel 
and serves as a pivot for a = metallic ring, which can 
be turned so as to prevent the heel wearing down on 
one side. Inthe part of the sole most subject to wear 
a circular groove is formed, and within it a split ring 
is placed. 
$491. Finrnc Apparatus For Guns, W. Palliser.— 

Dated 28th August, 1880. 6d. 

This relates to firing apparatus for guns, particularly 
applicable for breech-loading ordnance, so arranged as 
to enable the gun to be lubricated after each round by 
a steam jet, which at the same time serves to blow 
the smoke out of the gun before the breech is opened, 
to apply a detonating priming ¢c the 
powder charge in the gun, and to avoi 
the disharge through the vent, and the blowing out of 
the firing tube. In the breech plug A is fixed a lining 
tube B forming the vent, and receiving the firing tube 
C, which is secured in the vent by a screw t! 
formed at the external mouth of the vent, the male 
thread being in relief on the tube C, and both being 
cut away in two or more segments, so that the tube 
can be inserted and secured by turning it ly round, 
The inner end of the firing tube receives a small 


n 


WS 


SS 
S 
MW 
Yy 


Ss 


S 


cartridge E, having a percussion cap and anvil, the 
case projecting beyond the mouth of the firing tube, 
so as to act as a gas check, covering the joint at the 
end of the tube. Within the firing tube is a sliding 
hammer rod F which fires the cartridge, being 


actaated by a spring, and pulled back by a ring 
when it is held by a spring latch trigger When 
the firing tube is withdrawn a current of steam is 
passed ugh the gun from a suitable hose. 


$8402. Srop Vatves ror Corrosive Fivurps, A. H. 
Cochrane.—Dated 28th August, 1880. 6d. 
The drawing represents a vertical section of a sto 
valve, suitable for arresting the flow of sulphuric acid. 
Ais the shell of the valve-box, and B its cover; both 
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being made of lead. C is a bracket or yoke which may 
be of cast iron; F is the ball-valve, which may be of 
caoutchouc, glass, or ceramic material; G is the 
valve rod screwed along its upper to fit a thread 
formed in the yoke C, and widened out at its base. 
$3504. Rorary Stream Enoines, H. H. Lake.—Dated 
880.—(A communication from E. 


provements on patent No. 2613, 
A.D. 1878, and consists of a cylindrical chamber A in 
which an elliptical or oval piston B is free to rotate. 
The steam, after having done its work, enters a 
chamber E through ways F in the pisto 
through the outlet G, or it may be 


through openings H provided with valves, which, 
by means of cams, — closed when the piston 
passing, but are opened as soon as the slide valve is 
closed. The slide valves I ed mer into the interior 
of the cylinder by steam entering at J, and are pushed 
back by the piston B. 

3506. Ixcupators, C. H. Dunn and H. T. Cartwright. 

—Dated 30th August, 1880. 6d. 

The drawing is a longitudinal section of an incu- 
bator with the improvements applied. A is the 
incubator properly so called, and which is of the 
ordinary construction. The improved — appa- 
ratus combined therewith consists of a vertical tu 
boiler B heated by means of a suitable lampC. The 
boiler is constructed of two flues D which open into a 
heat box E, from which the heat and ucts of com- 
bustion up through the tubes F into the upper 

G of the boiler and out by the chimney H. Yrom 

¢ boiler above the heat box E pass the ho 

tubes, the upper one having a semi-cylindrical core 

core L, the spaces M an res ively 

the water spaces. These horizontal tubes pass 


through the incubator cistern O aiid open into the 
vertical tube P which passes through the top of the 
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apparatus, such tube P serving for supplying the water 

to the heating apparatus. 

3507. Bonin anp TonGve ror SHuTTLEs, 
T. Pearson and J. Taylor.—Dated 80th August, 


1880. 6d, 
This consists in forming an internal annular cavit: 
in the base of the bobbin, and on the shuttle tongue z 
fixed a pin, which, when the bobbin is placed thereon, 
enters the cavity through a slot, when the bobbin is 


(3507) 


turned partly round and thé retains the bobbin 
securely in its place. In the drawing B is the hole in 
the bobbin through which the shuttle tongue . 
C the cavity in the base, and D the slot through which 
the pin near the buse of the shuttle tongue passes, 


8514. Cytixpers anp Vatves or Stream 
Cy Payton and A. Wilson.— Dated 30th 
t, 1880. 6d. 

This invention relates to the passages and valves by 
means of which steam is admitted to and passed out 
of the interior of steam engine cylinders, and it has 
for its object the construction of such parts in such a 
manner as will allow of the valves having a much 
shorter travel than is usual with ordinary valves, and 
reduce considerably their friction when in motion. E 
is the cylinder, a part of which is formed into the 
valve chest A containing the valve face B, and the 
said valve chest A has connected to it by screwed 
studs and nuts the cover C which is placed 
with the valve face B, and has formed upon or attached 


to its inner surface a valve face D exactly similar and 
opposite to the valve face B. The said valve face B is 
provided with a port at E!, which is connected by 
means of the passage E? with the interior end E* of the 
cylinder E, and another port is formed in it at F, 
which is connected by means of the mage F! with 
the interior end F? of the said cylinder. The valve 
face D of the cover C is also provided with ports at G 
and H exactly opposite and similar to those at E' and 
F in the valve face B, and the said ports G and H are 
ted with the E% and F! leading to the 
interior ends of the cylinder E by means of the 
passages Gl and H! formed in the cover C, and the 
passages A! and A? formed in the valve chest A, the 
said E2 and F! having their capacities suffi- 
epee ace between their points of junction with 
the es Al and A?, and the interior ends of the 
cylinder E, to allow of their receiving the additional 
steam , Supplied to them by the said passages A! 
and A?, 


$3515. Lupricatinc Apparatus For STeaAM ENGINEs, 
W. R. Lake.—Dated 30th August, 1880.—(4 commu- 
nication from G. H. Flower.) 6d. 
This relates to lubricating a) tus in which the 
lubricant is supplied by the aid of steam, and consists 
in ye the lubricant to the steam chest through 
the same pi that supplies the steam, which (be- 
coming condensed) imparts by hydrostatic pressure 
the onward movement to the lubricant. A is the oil 
reservoir closed at top by a stopper and o 
bottom into an exhaust tube 0. A s5' 


3515] 


passes from the steam chest through the upper part of 
the reservoir and “ps into the Teneeeen tube E. 
A steam inlet tube H leads from the steam pipe onthe 
side of the reservoir nearest the steam chest up into a 

d ; 6 cond is closed at top, and in 
the bottom is an opening for the of tube H 
and another to receive the end of the water tube K, 
the other end of which opens into the bottom of the 
oil reservoir. The oil outlet M consists of a tube pass- 
ing into the oil reservoir, and its bottomend passing 
through the bottom of the tube E. 
3532. Cicarertss, G. F. Redfern.—Dated 31st August 

1880.—(A communication from B. Side.) 8d. 

This relates to the construction of a machine for 

manufacturing tt 


rep and a crank stud, and having an openi 

tted with an adjustable gate to regulate its =. ¥ | 
falls into a trough, and is formed into a roll. 
trough conveys it toa sheet of paper, upon which it 
deposits it, when rollers and dless band cause 


per to be wound round the tobacco, the paper 
previously been cut to the desired size, an 


4 one The finished is 
vered into a and cut into four by knives. 
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. TreaTina Liquips oR Matrers DissoLVED OR 
SusPENDED IN Liquips, &c., J. Storer.—Dated 1st 
September, 1880. 4 

The liquid, which may have matters dissolved or 
suspended in it, is subjected to the action of one or 
more rotating or pulverisers driven ata con- 
siderable velocity, the apparatus being in most of the 
applications arranged so that gases or vapours are 
brought by the propeller or propellers into a minutely 


[3539 


subdivided condition, and forcibl 

mixed and agitated with the liqui 

cesses are rendered more efficacious and expeditious 

than as hitherto practised. The drawing shows one 

modification of the apparatus, 

3541. Fasrenino Sacks orn Baas, D. A. B. Murray, 
jun.—Dated 1st September, 1880. 6d. 

This relates to means for fastening sacks filled with 
flour, grain, or other substance, and ists in fitting 
to the mouth of the sack two light bars B, secured one 
on either side in any suitable manner. In the bars 
two-deep notches are formed in the upper edge 
nearly in the centre of their length. Midway between 


and systemically 
, whereby the 


the ends of the bars two bolts C, formed with heads 
on each end, are attached to the mouth of the bag by 
cords or wires. To close the sack the two bars are 
drawn close together, and the other sides of the 
mouth of the by Oy drawn tightly inwards by the 
bolts C between the bars B, and the bolts forced into 
the notches in the bars. 
3542. Macuine ror Dryino 
Dated 1st September, 1880. 
e is caused to descend through a framin 
A Al, formed by a series of super-imposed angl 
vanes, hoppers, or ducts, in one, two, or more regular 
streams, while heated air or the hot products of 


Grain, W. Davidson. — 
6d. 


542 


combustion of a furnace underneath at one side 
pass, or are drawn freely through, the hoppers and 
the n, and with or without an automatic ——_ 
— ventilating or tempering the heat of the 
ue Cl, 
3544. HorsesHor W. W. Clark and J. 
Priestley.—Dated 1st September, 1880. 6d, 

This relates to that class of machinery in which the 
nails are produced from heated metal rods by means 
of a series of blows given in rapid succession by a 
number of hammers arranged in a circle, and to which 
an up-and-down motion is given by the elastic force of 
steam acting in a suitable cylinder, and consists in 
dispensing with the nicking apparatus and heading 


$544) 


— 


machine usually employed, and perfo the opera- 
tion by the Posted rod into when 
a cutter stock advances and cuts off the required 
length. A blank is then pushed sideways over an 
opening, down which it is forced by a punch connected 
with the hammer into grippers E, the head and blade 
being forged in one operation by a number of forging 


dies H placed on the anvil G and on the bottom of the 

hammer M; and also a number of flattening and 

shaping dies L. These dies are made in segments. 

$3551. Heatino Apparatus, L. W. Leeds.—Dated 1st 
September, 1880. 6d. 

This consists mainly of improvements on patent 
No. 1646, of 1879. According to the present invention, 
a dome-sha) grate is employed, said — being 
solid in its upwardly projecting portion, for the pur- 
pose of preventing the air circulating through the 
to pass the sides 


centre, and to compel the air 
against the fire-bricks, and so t 


window or windows. grate is supported on 


permanent lugs attached to the sides of the fire-box, 

while Bees into the fire chamber are permanent 
wedge-shaped pieces of metal, which, in combination 
with the movable grate, act as crushers for the cinders, 

Said grate, when moved backwards and forwards in a 

horizontal plane (by means of a grate shaker), leaves 

alternately enlarged openings on either side of the 
permanent crushers, thus permitting the crushed 
cinders to fall into the ash-box. 

3560. MoisTeninc orn LuBRICATING THE INTERIOR OF 
BaRRELs, Finlay.—Dated 2nd 
September, 1880, 

A hollow stopper is shaped so as to fit into the 

chamber or breech cavity, and to it is attached a 

flexible tube with a mouthpiece. After a discharge 

the stopper is inserted in the breech, and by blowing 
down the tube the barrel is lubricated. 

3567. Joints or EARTHENWARE Pipes, H. Doulton.— 
Dated 2nd September, 1880. 6d. 

The ends of the pipes are ground, and whilst they 
are butted ther a ring of cement is formed round 
them. For purpose the pipes A are formed with 


collars round their ends and are supported in chairs 

B, the cement being placed round the ends of the pipes 

between the collars. 

3570. Exursitinc Goons, &c., F.M. B. Bertram.—Dated 
2nd September, 1880. 6d. 

The articles to be exhibited are held by means of 
clips secured to cross-bars adjustable on a wire frame, 
80 as to raise the articles to any required height. 
3575. Taps on Cocks, 7. Singleton.—Dated 3rd Sep- 

tember, 1880. 6d. 

The drawing is a sectional view of a high-pres- 
sure tap or cock having a plug or valve in connec- 
tion with a hollow perforated cylinder, and also a case 
or shell containing a plug or valve and washer worked 
by a screw for cutting off the supply of water or other 
fluid when required. The tap is shown open, the 
water entering at the bottom of the hollow cylinder 
D, and passing out through the perforations 


washer F is far above the seating G. To the lower 
of the body A is screwed the case or shell I, 

which there is a washer K connected to a plug or 

valve worked by the screw L, the seating of the valve 

and washer being marked M, and it will be seen that 

the flow of water can be entirely cut-off when required. 

3604. Wueets ror Bicycies, 7. Humber, T. R. 
Marriott, and F. Cooper.—Dated 4th September, 1880. 
(Not proceeded with.) 2d. 

The cellular line of the wheel is made of three plates 
of metal, two forming the shell of the rim, and the 
third serving to support the two outside plates. The 
edges of one of the outer plates are bent over the 
other while the inner plate is so confined between the 
two as to act as a strut and stay. The spokes pass 
through holes in the inner plate and the bottom 
outer — and are secured to the plate farthest from 
the axle. j 
3607. Gas Enaines, H. W. T. Jenner.—Dated 4th 

September, 1880. 6d. 

This relates le to improvements of 
arrangement for igniting the explosive charge. 
the cylinder, the front end of which acts as a pump to 
draw in and mix the gas and air on the in-stroke of 
the piston, and compress and force it into a receiver 


the 
A is 


NZ 

NZ 


B on the out-stroke. The rear end of the cylinder 
serves to further compress the c' and to 
ignite the same, for which purpose it is provided with 


an ignition chamber E and a slide F to admit the 
charge from the receiver B. In the chamber E is a 
valve G for the escape of the products of combustion. 
8609. Roors, anp Cornices, &., C. 

4th September ,1880.—( Not proceeded 


with.) 

This consists in decorating ce’ 
inserting glass panels ornamen’ 
designs, 

8611. PorraBLe Hypravutic Riverina Macuines, A. 
C. Kirk.—Dated 6th September, 1880. 

The drawing shows one modification in which the 
rivetting machine, 11, 12, 13, is carried on ee 14, 
placed so that it is balanced, or nearly balanced, on 
them, in a frame or carriage 15 fitted with two rollers 
16 (or it might be with slides instead of rollers), of 


and roofs by 
with painted 


which one is in front and the other behind. It is by 

rollers 16 or the slides that mac! rests on 
or bears against, and is moved and guided along the 
work 17 being rivetted, whilst it can be turned about 
its bearings 14 between the cheeks or sides of the 
frame or carriage 15 so as to act on each rivet at the 
proper distance from the edge. 


3614. Drivine Boats, &c., F. H. F. Engel.—Dated 6th 
September, 1880.—(A communication from G. Reuter.) 
(Not proceeded with.) 2d. 

This relates to nes for driving twin boats, the 
two boats being joined together by a frame in the 
centre, where a paddle wheel is mounted and caused 
e — by treadles worked by the person propelling 


3615. Movine Raitway VEHICLES BY MANUAL PowER, 
. Schmid.—Dated 6th September, 1880.—{Not pro- 
ceeded with.) 2d. 

This consists of an apparatus to be secured to the 
buffer beam of carriages, and consists of a frame 
which runs upon two rollers on the rail, its top end 
being connected to the buffer beam, so that a portion 
of the weight of the carriage rests upon the wheels of 
the frame, and produces the requisite adhesion on the 
rail. The wheels are caused to revolve by means of 
a crank handle near the top of the machine, the 
motion being transferred to the wheels by means of 
bevel gearing and a chain. 

3616. Amatcamators FoR SEPARATION OF METALS 
FROM OTHER SussTances, P. B. Wilson.—Dated 6th 
September, 1880, 4d. 

This consists in the interposition between the 
revolvable basket B and the outer A of the 
machine of a mereury-coated plate C adapted to receive 
the contents of the basket B as the same are thrown 
off by centrifugal force. 1t further consists in applying 


erably a ‘ora’ m, whereby 

peration of the Li a more minute division of the 

particles of material projected against the said amal- 

—— plate is effected and the yield of gold is 
creased. 

361'7. CLEANING on Dressinc anp SortTinG 
W. R. Lake.—Dated 6th September, 1880.—(4 
communication from C. A. F. Gramke.)—{Not pro- 
tains in th part 

A wooden casi contains e upper a 
vertical cylinder of perforated sheet iron within which 
revolves a sh. The grain enters the cylinder at 
top, and being acted upon by the brush is cleaned, 
and falls on to a reciprocating screen, pon = its 

a current of air, whereby it is freed 
men wey grain passes through the sieve and 
falls into an inclined collecting box, from which it 


passes to a sorting cylinder. 
3618. Linoteum, &c., W. R. Lake.—Dated 6th Sep- 
tember, 1880.—(A communication from B. A. OD. 


Guichard.)—(Not proceeded with.) 2d. 

One part of this invention relates toemployingsand 
or dust of silicious, metallic, or other substance, either 
coloured or in their natural state, to ornament 
linoleum; and also to imparting a roughness to 
linoleum so as to prevent the feet slipping. 


3624. Gas, W. R. Lake.—Dated 6th September, 1880.— 
(A communication EB. Genty.)—(Not proceeded 


with.) 2d. 

This ~ to the production of illuminating gas by 

passing air through a mass mineral oil, such as 

petrol or other carburetted 

$622. Compressinc BLacKLEaD, &c., W. C. James.— 
Dated 6th September, 1880. 6d. 

The machine is formed with a horizontal bed or 
table, through which a number of vertical holes are 
formed, each of a diameter equal to the diameter of 
the blocks which are to be moulded. Below this table 
is a horizontal plate or platten —— by the ram 
of a hydraulic press below it. jecting upwards 
from the top of this plate are numerous projections or 

ungers which enter and fit into the bottom ends of 
the holes formed through the table. Above the table 


[622] 


is another similar plate or platten with a number of 

lungers descending from it, which, when the platten 
B lowered, enter and close the top of the holes in the 
table. By preference each of these plungers is mounted 
in the plate or platten, so that it can be revolved, and 


has upon it a toothed wheel, by which this yet | 
motion can be imparted to it; the several 
wheels are made to gear together, so that when one is 
revolved the others revolve with it. Motion can be 
given to one of the wheels to revolve it by a rack actu- 
ated by a small hydraulic cylinder, or by other mecha- 
nical appliance. 

3626. Pires anv Joints, F. Jackson.—Dated 7th 

September, 1880. 6d, 

The pipe is formed with a circular band B near the 
spigot end, while the socket head C is formed with an 
opening D. A fillet of cement, prepared gas tar, or a 
washer of felt is placed within the socket, and the 
spigot of the next end is then inserted until the band 


B butts against the end of the socket, when a fillet of 
strong cement is used to close all between 
the band and the socket. The anni between 
the socket and spigot is filled in with quid cement 
through the opening D in the socket. 

3631. or Compositions, F. C. Clarke 
and R. MacAusland.—Dated 7th September, 1880.— 
(Not proceeded with.) 2d. 

This relates to compositions principally used for 
filling in cracks in wood, metal, or other bodies, and 
consists in grinding shale to a powder and mixing it 
with such matters as boiled oil, raw linseed oil, turpen- 
tine, terebine, gold size, and varnish. 

3633. Pockxer State TaBiet, 7. 0. Jones.—Dated 7th 
September, 1880.—( Not proceeded with.) 2d. 

This consists of a slate fitted with a cover, so that it 
may be carried in the pocket without fear of effacing 


the notes. 

3642. Sranps ror &c., F. T. Marrian and 
T. W. Bocock.—Dated 8th September, 1880.—(Not 
proceeded with.) 2d. 

The sides of the frame are hinged and fitted with a 

inges of the sides pro a to 
vent the sides being turned back except when the feck 

unfastened. 

3643. Cuars ror Use mn Looms, &c., J. Holding and 
EB. K. Dutton.—Dated 8th September, 1880.—(Not 
proceeded with.) 2d. 

The chain is p ay be as a substitute 
for the picking bands of looms, but may also be used 
for other purposes. It consists in forming links by 
coiling wire on a mandril and cutting up the coil into 
short lengths, each having more than one coil or turn. 
These links are connected together by 


in 

the same manner as when putting keys on a split 4 

oem, J.C. Bloomfeld.—Dated 8th September, 
18 


This relates to improvements on patent No, 738, 
A.D. 1880, and consists, First, in producing a pink 
cement by substituting for the ground silica employed 
sae burnt red brick clay; and, Secondly, in pro- 

ucing a yellow cement by substituting for the ground 
silica ground burnt shale. 

3645. Ecco Beater, F. A. ee September, 


The to be beaten are placed in a glass vessel 
fitted a cover, through which the stem of 
a three-disc beater, the discs of which are perforated. 


By moving the beater up and down, the 
thoroughly beaten. 


3651. Maxine CicarettsEs, C. 


eggs are 


.-—Dated 8th 
2d. 


to a roller, and the other to a plate, over which the 
roller is mounted. The roller is made to revolve by 
means of a handle, and in so doing rolls the paper 
round the tobacco. 
3654. Fiusuixe Apparatus ror Drains, &c., B. R. 
Phillipson—Dated 8th September, 1880.—(Not pro- 
ceeded with.) 2d. 
A valve is attached to a lever having a float, and 
closes the discharge pire. This lever travels in a 
slotted standard, to which a latch is pivotted, and is 
furnished with a slot traversing ona pin. The latch 
carries an arm connected to a chain attached to a 
float, which itself is connected to a chain near the top 
of the tank containing the whole. A second latch in 
a reversed position is pivotted on the other side of the 
> = the standard, and the lever attached to it carries 
a float. 


DesTROYING FIRE-DAMP 1N Mines, A. M. Clark. 
—Da tember, 1880.—(A communication 
from R. Blacklidge, A. J. Battles, and G. Wilcox.) 

—{Not proceeded with.) 2d. 

This consists in employing a large number of 
separate flash torches or rockets to fire the gas accu- 
mulated, such torches being distributed over the mine 
in various places, and lighted simultaneously or in 
quick succession, so that the gas will be lighted at a 
new point before the flame from the first point lighted 
has reached the second point. 

3657. Turninc LatuEs, J. Garvie.—Dated 9th Sep- 

tember, 1880.—{Not proceeded with.) 2d 

This relates to a lathe for t regular and 
irregular work, and for chasing or cutting screws. 
When used for turning taper circular, or irregular 
work, a pattern is mounted ona bracket at the back of 
the lathe, and is caused to swivel when required on a 
centre, and is capable of adjustment and of being fixed 
in any desired position. Along the pattern slides a 
block to which one end of a connecting rod is con- 
nected, the opposite end attached to the slide 
rest, on the top of which is a T-slot to receive the tool 
holder. 

3661. Proputsion or Sutrs or VessE.s, &c., 7. P 
Walker.—Dated 9th September, 1880,.—( Not 
with.) 2d. 

A number of idles ject from the side of the 
ship, and are procated by a steam or other motor. 
3662. Sewinc Macuines, EF. Ward. — Dated 9th 

September, 1880.—( Not proceeded with.) 2d. 

This relates, First, to so ig the handle and 
platform or work-plate that they may be turned down 
within the area of the base plate when not in use; 
—— to means for facilitating the of 


the ine ; and bem to means for facilitating 
the of the shuttle and regulating the tension 
of the shuttle thread. 


3668. Looms, R. Hindle and G. Greenwood,—Dated 9th 
September, 1880.—(Not proceeded with.) 2d. 


3669. Lips ror Jars, Borries, &., A. V. Lang- 
9th September, 1880.—(Not proceeded 

A hinged frame on the under-side of the stopper is 
formed with a ring in which a slab of g! may be 
introduced, and the upper part of the stopper is fitted 
with a spring catch to secure it over the mouth of the 

jar. 


36'71. Writtnc Instruments, J. Nadal.—Dated 10th 
September, 1880.—( Not proceeded with.) 2d. 
The pen has a tubular holder to receive the ink, and 
its lower end is conical and is pierced for the 
of a rod which forms the writing 
end of the rod controls a valve 
inside the holder. 
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83674. Srockines, H. Rohner and L. Pagel.—Dated 
10th September, 1880,—{ Not proceeded with.) 2d. 

This relates to preventing the tightness and conse- 
quent rapid wear at the knees of stockings. Extra 
stitches are gradually taken in on each side of thestock- 
ing a little above the knee and nearer the front than 
the rear. They are then taken off again below the 
knee in the same gradual manner. 

3675. Ornamentixc ARTICLES oF 
Stuart.—Dated Wth September, 1880.—(Not pvo- 
ceeded with.) 2d. 

The glass of which the article is to be made is 
gathered from the pot of an ordinary glass-blower’s 
tube, and formed into a hollow bulb; it is then, while 
in a heated and plastic state, rolled upon a slab of iron 
or other surface upon which has been sprinkled some 
pulverised glass or enamel, which may be of any 
colour, and either opaque, semi-opaque, or trans- 
parent ; the particles of glass or enamel are thereby 
caused to adhere or attach themselves firmly to the 
said bulb. This being done, a fine thread of highly- 
heated opaque, semi-opaque, or trans: mt glass of 
any colour is spun, or coiled spirally upon the bulb, 
either by hand or by machinery, in the ordinary way. 

Puriryinc CLEANSING GasEs, &c., W. 
Foulis.—-Dated 10th September, 1880.—{Not pro- 
ceeded with.) 2d. 

The brushwood twigs are held at their upper ends 
in or between bars or frames, by which they are sus- 
pended in successive horizontal rows or layers across 
the scrubber. The bars or frames are so arranged 
that the water or other liquid used in the scrub’ 
flows on to the top of the twigs, thereby insuring that 
it will tickle or flow down over the twigs lengthwise. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


689. TeLePHonic Apparatus, Henry Howson, 
Philadelphia, Pa., assignor to John L, Kite, same 
place.—Filed January 18th, 1831. 

Claim.—In telephonic apparatus, the combination of 
a transmitter, a switch, a receiver, and a support for 


falls back, but not far enough to break the circuit of 
the local until the proper transmitter puts a weaker 
current to line regardless of polarity. Claim.—A 
neutral relay subject to reversals of the flow of the 
line current, the armature lever of which has a hook, 


(238707) 


TRANSMITTERS 


AND GROUND 


forming one terminal of the local battery, and also 
carries an insulated contact spring, forming the other 
—_ of said local battery, substantially as before 
set forth. 


238,715. SicNaALLING APPARATUS FOR TELEPHONE 
Lings, John D. Richardson, Jr., Newport, R.1.— 
Filed November 10th, 1880. 

Brief. — A step-by-step movement consisting of 
sliding ratchets actuated by the bell armature. One 
ratchet controls a shunt circuit, which includes the 
station circuit closer and the armature, and the other 
ratchet controls a device for preventing the bell 
hammer from striking the bell except when required. 
Claim.—{1) The combination, substantially as herein- 
before set forth, of an electro-magnet and armature, a 
shunt circuit passing around said electro-magnet, a 
spring contact in said shunt circuit adapted to be 
opened and closed by the vibration of the armature, 
and an independent circuit closer in said shunt circuit, 


the same, with mechanism whereby the receiver may 


whereby the switch is automatically operated on 

adjusting and releasing the receiver, all substantially 

as described. 

238,698. Mountisc OpeRaTING ORDNANCE, 
Alfred Krupp, Essen, Germany.— Filed October 2nd, | 
1880.—Patented in France May 15th, 1880. 

Brief.—The gun is mounted on a vertical shaft pro- | 
vided with bearings at top and bottom, and having at 
its upper end trunnion bearings and a shield for the | 
protection of the gunners. The gun is elevated and 
depressed by means of a screw carried by a yoke sup- 
ported on the deck or platform. Cfaim.-41) A gun 

battery consisting of a ship or structure in which a 

cylinder B is united to the outer sides or shell A by | 

means of stays or struts H!, the said cylinder contain- | 
ing a neck bearing C for a vertical shaft F, which 
latter rests in a pivot bearing on the bottom of the | 
cylinder B, and carries the gun trunnion bearings, | 
substantially as set forth. (2) A gun battery consisting 

of a ship or structure in which a ring B! is united to | 
the outer sides or shell A by means of struts or ties H! | 
and H?®, the said ring B! containing the neck bearing 

for a vertical pivotted shaft F, which carries the | 
gun trunnion bearings, substantially as set forth. | 

(3) The protected revolving gun carriage proper, or | 

the part containing the trunnion bearing, consisting | 


[238.698] 


be held to he tear without the aid of the hands, and | 
j 


| for holding said dog out of 


by — 
Zz 
i 
| 
— 
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of the bottom and sides M, secured to the shaft F, in 
combination with the slanting shield N on a breech- 
loading gun, the back end of which, behind the 
trunnions, is provided with means for elevating it, 
substantially as set forth. (4) The brake or appliance 
for fixing and holding in position, laterally, a | 
pivot-mounted gun, consisting in the vertical sliding | 
wedge bolt, in combination with the horizontal sliding 
bolt for pressing a disc against the neck bearing, sub- 
stantially as set forth. (5) The elevating appliance, 
consisting of a screw Q1, which is connected to a lug 
@, on the back end of the gun, so that the said back 
end hangs therein, and which screw works through a | 
ina Q, and has a hand wheel Q‘, which 
forms the nut for the screw, and-serves to raise and , 
lower the gun to any — position, in which it is | 
retained after being fired off, substantially as set forth. | 
238,'706. PavemMENT, John Murphy, Columbus, Ohio. 
—Filed January 26th, 1881. 

Claim.—The improved pavement, formed of the | 


broken stone and grout foundation B, the layer C, of | 
(238706) 


| 

slag and lime, the stone blocks A, and the 
filling of grout, all as shown and described. 
238,707. TeLecrapn, Henry C. Nicholson, | 
Kenton, Ky.—Filed January 10th, 1881. | 
Brigf.—A device for riding over the kick in | 
quadruplex telegraphs, When the neutral relay is 
demagnetised by a change of polarity its armature 


intersticial 


| hereinbefore set forth, of an electro-magnet an 
| armature, a pawl, a series of ratchet teeth, a dog or 


| a circulatin, 


which is brought into action to close the shunt by 
means of a determinate number of pulsations 


traversing said electro-magnet. (2) The combination, | 
substantially as hhereinbolore set forth, of a call or | 
alarm bell, an electro-magnet and its armature, | 
whereby the same is actuated, a pawl, a series of | 


ratchet teeth, a shunt passing around said electro- 


magnet, and a circuit closer, which is brought into | 


action by the contact of the pawl with one particular 
tooth of the series of ratchet teeth. (3) The combina- 
tion, substantially as hereinbefore set forth, of an 
electro-magnet and its armature, a pawl, a series of 
ratchet teeth, a dog or stop pawl, and a pin for tripping 
said dog at a determinate point in the movement of 
the ratchet. (4) The combination, substantiall = 
ts 
stop pawl, a pin for tripping said dog, and a spring 
e path of the teeth after 
having been tripped by said pin. (5) The combina- 
tion, substantially as hereinbefore set forth, of a series 
of ratchet teeth, a dog, a spring for holding said dog 
out of the path of the ratchet teeth, and a pin moving 
with the ratchet teeth, which acts to trip the spring 
and engage the dog with the said teeth, when the 
mechanism is restored to its normal or zero position. 
(6) The combination, substantially as hereinbefore set 
forth, of an electro-magnet and its armature, a bel 


| hammer attached to said armature, and a bell with a 
| stop lever, a lifter, a series of ratchet teeth, and a 


pawl actuated by the said armature. 

238,'773. Comprnep Heater AND MurrFLER, Gilmore 
C. Fink, St. Petersburg, Pau.—Filed November 12th, 
880. 


1880. 

Claim.—{1) The combination of an injector located 
within the tender, and a blow-6ff chamber, with the 
safety valve, said chamber and injector being connected 
by a suitable pipe, whereby the blow-off steam is con- 
densed, and the noise usually occasioned thereby is 
avoided, in the manner described. (2) The combina- 
tion with an injector located within the tender, of the 


water-circulating device, operated by blow-off steam 
from the boiler, by which the saler pening through 
said injector, or a portion thereof, is made to circulate 
and again pass ugh the injector, in the manner 
and for the purpose herein set forth. (3) The method 
descriped of retaining the hot water in one 
of the tender by means of a steam injector and 
device, all arranged and operating to- 
gether, for the purpose set forth, 


erein 
portion 


238,'7'75. Expansion Jomt, William Forman, Brad- 
ford, Pa.—Filed January 22nd, 1881. 
sion joint consisti 

portion E, passage 


of the case A, 


1 
Claim.—An ex 
F, leading to the 


having the cl 


(238.775) 


pipe K, substantially as specified, and a cylindrical 

portion B provided. with a stuffing box, in combination 

with the pipe D, for the purposes described. 

238,802. Rorary Enorne, Alonzo Noteman, Toledo, 
Ohio.—Filed September 11th, 1880. 

Claim.—{1) In a rotary engine, a removable knuckle 
or interposed retaining bar placed on the end of the 
blade, and adapted to carry the oscillating saddle, so 
that the latter will readily adjust itself in the revolu- 
tions of the piston, substantially as set forth. (2) In 


a rotary engine, a blade ha its ends provided with 
dovetail tenons, a removable knuckle dove- 
tail mortise, which slides over the tenon on the blade, 


and the removable saddle, which slides on to and has 
an oscillating movement thereon, substantially as set 
forth. 

803. Swirch ror TELEPHONE EXCHANGERS, 
Augustus H. Palmer, Utica, N.¥.—Filed June 28th, 
1880. 


Brief.—A modified form of spring jack, the moving 
parts being enclosed in a circular case. The plug has 
the conducting cord entering the handle laterally and 
secu with a nut and washers. Claim.—({1) The 
combination of the perforated case B and pin with 
the pivotted dog G and male and female screws, 
arranged in the manner and for the purpose set forth. 


(258.803) 


| (2) The jack or dog G, provided with the arms or lugs 

and arm and contact points, in combination with a 

| plug or plugs, whereby the ground is cut off and an 
electric circuit established, as set forth. (3) The pin 
or plug constructed as described, in combination with 
washers, nut, and wire, whereby the wire is admitted 
through the side of the plug handle, and a simple and 
reliable connection made. 


238,822. Horsesnor Natt Curncuer, Fredrik Wier- 
wille, Columbus, 1H., assignor to Reuben H. Roland, 
same place.—Filed September 11th, 1880. 

Claim.—In a blacksmith’s tongs, the combination of 


the jaws A B, toothed bit F, and set-screw H, sub- 
stantially as shown and described. 
238,845. Gras Dritt, Hiraia L. Brown, Shortsville, 
N.Y.—Filed December 11th, 1880. 

Claam.—({1) In an adjustable rank grain drill wherein 
a part of the drag bars are attached to the per t 
frame, a movable bar to which the alternate remain- 
ing drag bars are attached, combined with one or 
more supporting springs J, whereby draught resist- 
ance upon the bar H is slightly more than counter- 
balanced, so that the bar and its attached teeth may 
be moved backward with but slight application of 
power. (2) In an adjustable rank grain drill wherein 
one set of the drag bars are attached to the permanent 
frame of the machine, and another and alternating set 
are attached to a movable bar H, one or more springs 


° 
I 
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J, the tension whereof is adjusted to be in excess of 
the ground resistance to the advance of the drill 
teeth, and thereby a ximately balance said teeth 
while in action, combined with mechanism whereby 
the attendant can at will move said bar H forward or 
backward, as desired. (3) In an adjustable rank grain 
4rill wherein one rank is adjustable and the other 
non-adjustable, a bar H mounted upon swinging arms I 
the drag bars of said adjustable rank being attached 
to said bar, combined with the counterbalancing 
springs J and rod K, ry amy A the attendant may 
control the position of said bar H, substantially as set 
forth. (4) In an adjustable rank grain drill wherein 
one rank is adjustable and the other not, the swinging 


bar H, to which the adjustable rank is attached, com- 
bined with the springs J, rod K, and locking stop L, 
as set forth. 
238,857. Rott ror Car-axves, Thos. 
Cook, Cleveland, Ohio,—Filed May 31st, 1879, 
Claim.—{(1) The mechanism for rolling railway car 
axles, consisting of two rolls B geared to run in the 
same direction, their surfaces conforming to the 
central portion of the car axle, and in connection 
therewith two rolls C, located oo the space 
between the first rolls and adap’ to roll the 
ona, the said rolls B and C provided with adjust. 
ng mechanism for feeding them toward the bar that 
is being rolled, substantially as and for the purposes 
described. (2) The combination, with the rolls BB, 
of the rolls C C, the said rolls C being provided with 


collars C3, made to extend across the ends of the 
rollers C, and bearing upon the axle to hold the same 
in position, substantially as and for the purposes 
described. (3) Apparatus for changing the surface of 
a bar of metal into another form, in which its external 
surface shall be concentric with the axis of the bar, 
but shall vary in diameter, said apparatus consisting 
of two parallel rolls adapted to be Conght against the 
bar, between which rolls the bar may be inserted 
longitudinally of the axes, and a second set of rolls 
located opposite the space between the first, and 
adapted likewise to be brought against the bar by 
being collared in beyond the outer surface of the first 
set, substantially as and for the purposes described. 
238,921. Mippiixos Puririer, John A. Kister, Mill 
Brook, Ohio.—Filed December 8th, 1879. 

Claim, —The combination, with the shaker and bolt- 

ing reel and the fan y, of the tailings separator L, 


238.921) 


having the inner wall inclined so that its upper part 
overhangs the pocket /, and the perforated yl nm 
8, all constructed and arranged as shown and de- 
scribed, for the purpose specified. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 

Tue chair was taken a little after twelve noon on 
Friday, the 8th, by the Earl of Ravensworth. The first 
paper read was by Mr. W. H. White, 


On tHE or Satine Suips. 


This paper was of a highly technical character, and of 
interest to a comparatively limited circle. Mr. White 
contented himself with reading only a portion of it; a 
, however, devoted to the study of wind pressures is 
valuable to engineers, and this we give in full, while 
omitting the sections referring solely to the complex 
laws governing the rolling of ships. . White began by 
stating that he pro to attempt a review of the 
present state of our knowledge respecting the rolling of 
rigged ships in a seaway ; to notice the various attempts 
that have been made to deal with the Fg of the 
safety of such ships when struck by sudden squalls or 
gusts of wind ; and, finally, to give a brief description of 
a method of procedure upon which he had bestowed much 
thought, and which ap d to embrace more of the con- 
ditions of the problem than any published method with 
which he was acquain Any investigation of the 
behaviour of sailing ships at sea must take account of the 
conditions belonging to the 
discussion of their rolling 
when no sail is set, and must 
superpose upon those condi- 
tions the other and no less 
difficult conditions relating to 
the action of the wind upon 
the sails, the influence of 
heaving motions upon the 
stability, and the steadying 
effect of sail-spread. He then 
explained that the particu- 
lars required for the “ gra- 
hic integration ” of the roll- 
ing of a ship with no sail set 
might be briefly summarised, 
aa from this summary of 
the data required for the 
discussion of the behaviour 
of rigged ships in a seaway, 
it was obvious that a num- 
ber of preliminary conditions 
must be assumed before any 
pro was possible. The 
author then proceeded to 
general considerations 
specting the application of 
scientific methods to the dis- 
cussion of the behaviour of 
rigged ships inasea-way. The 
conclusion he had reached, 
after a careful study of the 
subject, is that we need very 
considerable extensions of our 
knowledge of the laws of 
wind pressure before more 
exact investigations will be 
possible. Mr. White then 
proceeded to review the pre- 
sent state of knowledge of the 
laws of wind pressure. It 
was evident that accurate in- 
vestigation of the behaviour 
of sailing ships must depend 
out upon correct know- 
edge as to the laws which 
govern the pressure of wind 
on the sails. For some years 
t this subject had engaged 
is attention, and the result of 
his inquiries might be briefly 
summarised there. Most of 
the data available were due 
to the labours of French ex- 
rimentalists. Colonel Beau- 
‘oy made a few experiments 
on air resistance, and the 
late Mr. Froude gave some 
attention to the subject, but 
was prevented from pursuing 
it by the pressure of other work. In the following table 
is given the results of experiments made with thin plates, 
placed normal to the line of motion of the air relatively to 
their plane surfaces. If 
A = area in square feet of plane surface of plate. 
V = the relative velocity of the wind and the plate, 
in feet per second. 
R = pressure on plate (or air resistance), in pounds. 
Then it is found from experiments with small plates that 


R=k. A.V? 


4 


where & is a constant coefficient. 


Experimentalist. Date. |Value of k.| Mode of experiment. 


700184) Plates moved h still air 
Thibault 1882 | *00206 = 
Morin | “0019 } a revolving fan-wheel. 

an 
Didion 1837 | 0016 Plate falling vertically. 
se .. *00229 
Hutton — | °00188 
Paris .. 1872 +00289 | to 
Froude.. .. ..| 1876 | ‘0017 | Plate moves through still air. 


Accepting the value of & deduced from the experiments of 
Mr. Froude, and having re to the more detailed experi- 
ments of his predecessors, the following points seemed to be 
established :—(1) That the normal pressure of wind on a 

lane surface varies as the square of its velocity. (2) That 
or small planes the normal pressure corresponding to a 

iven velocity varies as the area, and is not affected by the 

orm of the plane. (3) That for oblique impact, the pres- 
sure on a plane varies practically as the sine of the angle 
of incidence for values of that angle between 90 deg. and 
50 deg.; but that for smaller angles of incidence no regular 


law has been established, although it is known to decrease 
more rapidly than the sine of the angle. The most 
elaborate series of experiments on oblique impact were 
made by Thibault, and the results had sufficient practical 
interest to justify their reproduction. In the diagram 
three curves were drawn. Abscisse measurements corre- 
sponded to values of the angle of incidence of the wind on 


A 


the plate ; while ordinates indicated the value of the normal 
pressures. The curve A BC showed Thibault’s experi- 
mental data, the curve A D C showed what the normal 
pressure would be if it varied directly as the sine of the 


SECTION ON C.D. 


was that the normal pressure on the curved sail was equal 
to that on a plane sail of equal wind entrance ; the effect of 
the curvature counterbalancing the reduction of the area 
when projected on a plane normal to the wind. It must be 
snare pape that up to the present time accurate 
nowledge is almost entirely wanting respecting 
which govern wind pressures on han sails, We could not 
certainly express the pressure unit of area on large 
ils corresponding to a certain velocity of wind and to a 
certain angle of incidence. Having reached this conclu- 
sion from a study of the experiments on air resistance, it 
naturally occurred to the author to see whether an investi- 
gation of the recorded angles of steady heel of actual ships 
under certain sail-spreads and forces of wind would lead 
to any helpful ts. A considerable number of records 
were examined for ships of different sizes and types, of 
which the stabilit been accurately determined, and 
for which the angles of steady heel had been noted when 
all plain sail was carried in comparatively smooth water. 
It had been generally assumed, from the time of Chapman 
downwards, and appeared to have been verified in a 
general way by seamen, that the force of wind in which 
all plain sail would be carried has a velocity corresponding 
to a pressure of 1lb. per square foot on a pe plane 
Pp at right angles to the wind. But he had been 
unable to discover, however, 
that there were any conclusive 
observations as to the amount 
dor 
of p or 
the moment ‘hat 
assumption is 
true, and that the effective 
normal pressure is 1 lb. per 
uare foot, it was ible to 
estimate the inclining effect 
of the resultant pressure for 
any given direction of the 
wind and angle of bracing for 
the yards. ence the angle 
steady heel can 
obtain i i - 
culation tie 
number of rigged ships of 
different types, it was found 
that in all cases the recorded 
angles of heel considerably 
exceeded the estimated angles, 
and in some representative 
vessels for which he had spe- 
cial information he found t 
the real force of the wind 
must have corresponded to an 
average normal pressure of 
8 lb. or 101b. per unit of area 
instead of 1 1b., in order to 
have produced the recorded 
inclinations. This would in- 
volve an error in the estimate 
of the wind force and velo- 


city, such as could scarcely be 


N 


imagined to have taken place. 
He had since found that the 
same discovery of a discre- 
pancy between actual and 
estimated angles of steady 
heel had been made by earlier 


experiments on air resistance 
as correct, it follows that for 


in planes of similar form. 
Whatever the explanation of 


the discrepancy might be, 
i the 


SCALE QF FEET 


necessity for further experi- 
ments on a larger scale, and 
accompanied with more accu- 
rate observations thanare now 
common, respecting the velo- 


— 


AYLESBURY’S DOUBLE-BAND SAW.—(For description see page 299.) 


angle of incidence; the curve A E C showed what it 
would be if it varied as the square of the sine of that 
angle. It would be remarked that the curves A B C and 
A DC were very close together up to angles of incidence 
of 50 deg. to 60 deg.; and this range included the inclina- 
tions to the vertical likely to be reached when the ship 
was rolling. On the other end of the curves it would be 
noted that for angles of incidence below 30 deg., such as 
were likely to occur in ships sailing close hauled, the 
experimental curve A BC was intermediate between the 
other two curves. All the experiments on record had been 
made with comparatively small plates, the largest of 
them not exceeding three or four square feet in area. 
How far these laws and coefficients for pressure 
would hold for plates of very large areas was at 
present a matter of opinion. The evidence taken before 
the Tay Bridge Commission disclosed the fact that 
the most eminent living authorities endorse the opinion 
that further experiments are needed, with larger areas and 
more varied conditions than have hitherto been tried, and 
anyone who studies the question must reach the same con- 
clusion. When we from plane surfaces to sails, we 
were in still more doubt as to the laws of wind pressure. 
The only experiment he had been able to trace was made 
by Thibault about half a century ago. He attached small 
sails—about 1'2 square feet in area—to the arms of a fan- 
wheel, and no the resistances when the sails were 
tightly stretched as planes, and when they bellied out 
under the action of the air. His conclusion from these 
small scale experiments was very interesting, although it 
could scarcely be regarded as certainly applicable to the 
enormously greater areas of the sails in cine ship. It 


city and pressure on small 
planes of the winds, 

The author then proceeded 
to estimates of sail i 


upon bya wind ha’ aneffective pressure of 1 lb. per square 
foot of sail area. e resultant force is supposed to act 
through the centre of gravity of the plain sail—or “centre of 
effort” —and the leeway is supposed to develope a resistance 
equal in amount, but opposite in direction to the resultant 
wind pressure. This resistance is assumed to act at the mid- 
draught of the ship ; and the couple formed by it and the 
wind pressure will heel the ship over to some angle a for 
which the righting moment equals the inclining moment. 
As the ship heels the inclining moment is usually assumed 
to vary as the (cosine)* of the angle of inclination. In 
algebraical langu 

Ah = Height of centre of effort above mid-draught 

when ship is upright. 

D = Displacement of ship (in pounds). 

m = Metacentric height (in feet). 
a= Ange of steady heel. 

ang 


Then for ea 
Moment of sail =AX h X cos.2 
Righting moment = D X m X sin. a@ 
And these two moments are equal. Within the limits ot 
a, likely to occur in practice, this equation of moments 


may be written: 
Dm. sin, a= Ah 
Whence 


Dim 


ing the laws - 


writers. Accepting Borda’s. 
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a given velocity of wind the 
pressure per unit of area in- 
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The ratio x therefore measures the sail - carrying 
ene’ of the ship; and this is the number given as 

enoting that power in Admiralty statements. If the 
number is high it indicates that the vessel is stiff; con- 
poor if the number is low it indicates that the vessel is 
crank. 

The remaining portions of Mr. White’s paper were devoted 
to a consideration of the influence of rollin motion on the 
wind pressure on the sails ; the influence of heaving motion 
on the instantaneous righting motion; the influence of air 
resistance on the suppression of rolling motion, and lastly to 
a description of the author’s method of dealing with the 
very complex questions involved, by a system of graphic 
integration, the nature of which it would be impossible to 
make intelligible within the space at our disposal. The 
paper was extremely long, and is really a valuable treatise 
on a subject of great importance to naval architects, 
although it has little interest for engineers. 

There was very little discussion on this paper, and it is 
not easy to see how it could be discussed. As we have 
stated, the author omitted reading the larger part of it. 
Mr. John opened the discussion, stating that the data on 
wind pressures were quite new to him, and likely to prove 
of much value. It was quite impossible to follow Mr. 
White on the spur of the moment through his elaborate 
paper. The methods of dealing with the questions raised 
seemed to him to be of considerable value ; but 
they were not quite new, something of the kind having been 
su d long since in the pages of Naval Science. Sir 
E. J. Reed considered the paper to be one of unusual 
value, summarising, as it did, all the essential points to be 
considered in dealing with the rolling of ships. When on 
board the Livadia in a gale, he was much struck by the 
behaviour of a Dutch schooner not far off. Sir E. J. Reed 

ve a very graphic account of the way in which this 

ittle craft was tossed up and down in the Bay of Biscay 

while the Livadia was almost quite steady. As regarded 
wind pressures, experiments were much wanted to establish 
facts. It was a startling thing that the largest sail on 
which an experiment had been made was only 1} square 
feet inarea. Under the circumstances they must be modest 
in discussing the rolling of ships. He regretted that the 
tendency of the paper was to show that ships were not so 
unsafe as they were. An unsafe ship might make many 
voyages without accident, but none the ie she was a 
dangerous craft. All ships should be so designed as to be 
quite safe against everything but contingencies for which 
no one could provide. Dr. Woolley bore testimony to the 
value of the paper, and regretted that so little was known 
about wind pressures, 

Mr. Merrifield was grateful for the information on wind 
pressures which the paper contained. He was one of a 
British Association Committee appointed to investigate 
the whole subject, and it was impossible to conceive the 
crass ignorance which existed concerning it. Wind pres- 
sures were variously stated by various authors. Pressures 
which, by calculation, ought to have been 50 lb. on the 
square foot, were found in some cases to be, by Peto’s 
tube, but 9 lb. or 10 lb. The Astronomer Royal on one 
occasion gave the velocity of an air current as nine miles 
an hour, while Mr. Coxwell was carried by this same 
current forty miles in an hour in his balloon. The pressures 
were taken on the ground, where eddies and earth friction 
interfered with the results, while the velocities were taken 
high up on the tops of buildings, where the wind was 
flowing much faster. They often heard a wind called a 
hurricane, and said to have a force of 40 Ib. per square 
foot ; and yet men stood up against it, while the maximum 
force which a man could stand against was but 4 Ib. on 
the square foot. In this line of research any good work 
which was done by any experimentalist must be new work. 

Mr. Inglis said that the pressure per unit of surface 
increased with the total area ex , and this was 
proved by the fact that cutters, which had larger sails 
than schooners, sailed better. This statement was dis- 
puted at some length by Mr. Liggins, who held that 
schooners could be made to sail just as well as cutters. He 
created some amusement by suggesting that Mr. White 
should go to sea for a twelvemonth’s voyage round the 
world in a clipper ship, so that he might learn something 
practical about wind pressures. It would give Mr. Liggins 
great pleasure to see Mr. White in a clipper ship, for if a 
clipper ship was not dangerous, he did not know what was. 

Admiral Sir Spencer Robinson said that he, in common 
with all practical sailors, was much indebted to those who, 
like Mr. White, taught them the meaning of phenomena, 
which they had all perceived, but failed to comprehend. 

Mr. Froude thanked Mr. White for his reference to the 
late Mr. Froude’s works. In dealing with the rolling of a 
sailing shipinasea, hedid not think it necessary to consider the 
effect of hull friction in retarding rolling. Two or three 
other speakers who followed added nothing new, and Mr. 
White briefly replied. He had tried, he said, to give 
quantitively what was already generally known quali - 
tively. It must be remembered, when dealing with the 
sails of cutters aud schooners, that the planes of their sails 
were seldom exposed at right angles to the wind. Con- 
cerning Mr. Reed’s remarks, he would only say that hun- 
dreds of ships which by calculation were unsafe went 
to sea, and came home again, and lived as long as any 
other ships. 

A vote of thanks having been passed to Mr. White, the 
next paper was read by Mr. Froude, 


Ox tHE Leaping PHENOMENA OF THE WAVE-MAKING 
RESISTANCE OF SHIPS, 


This was a very elaborate and able paper, the 

of which was to review the more 
theory of wave-making resistance ; and it took as a start- 
ing point the paper on “The Effect of Parallel Middle 

y, which was read before the Institution by the 
author’s father in the year 1877. The experiments 
described in that paper were on a series of models, all 
having identical entrance and run, but different amounts 
of parallel middle body. The remarkable feature of the 


results was that the introduction of the parallel middle 


body not only increased the skin friction in virtue of the 
added area of skin, but affected the wave-making resist- 
ance also in virtue of the changed position of the after- 
body in reference to the wave system left by the bow ; so 
that if the parallel middle body were gradually elongated, 
the wave-making resistance would alternately decrease and 
increase as the after body was brought into favourable or 
unfavourable juxtaposition with the successive features of 
the wave system. “This discovery,” as says the paper, 
was “a material addition to our conceptions of the manner 
of operation of wave-making resistance.” The theory, as 
thus completed, may be briefly sketched as follows :—The 

of the features of the ship through the fiuid 
involves local excesses and defects of pressure due to 
“stream line” action, which tend to cause corresponding 
local rises and depressions of surface, thus forming undula- 
tions resembling waves or portions of waves. en the 
speed of the ship approximates to that appropriate to the 
lengths of these waves, large waves are ni, and pro- 
portionately great wave-making resistance is encountered : 
there tends, therefore, to be a rapid increase of resistance 
as a certain speed is approached, a phenomenon which is of 
course the more definitely marked the more nearly uniform 
are the wave-lengths of the several portions of waves 
which the features of the ship tend to form. But the on 
played by the waves is not necessarily complete with their 
original formation, for they are attended by “echoes” or 
following waves, which may increase or diminish resist- 
ance, according to their position in reference to the 


12 KNOTS 


succeeding features of the ship's form. Thus developed, 
the theory was seen to explain the peculiar ct 8 
observed in curves of resistance, and to enjoin, in the first 
place, that the feature of the ship’s form should, as far as 
possible, be long in comparison to the natural waves which 
would have the same as the ship ; and in the second, 
that the echoes of such waves as are nevertheless formed 
by the earlier features should, at the intended speed, place 
themselves favourably in reference to the succeeding 
features. It was recognised by the paper in question that 
the theory as thus presented applies only to the resistance 
involved in the formation of. the kind of waves which 
have crests transverse to of that an 
important + is played by the series of “diverging” 
of the author spoke in more detail 
and which, as opposed to the “transverse waves” first 
referred to, have the special characteristics (1) that their 
echoes or following waves do not touch the ship’s side, so 
that their part in the resistance is completed with their 
original formation ; (2) that their increase of size with 
increase of speed is more gradual, their apparent size and 
the resistance caused by them being well marked at 
moderate speeds, at which the “ transverse” wave element 
appears altogether absent. The principal purpose of the 
present communication was to suggest steps towards rm 
up some important details of the theory as above sketch 
and to give some instances of how the main points of the 
theory manifest themselves in actual cases. 

Wave-making resistance, the author explained, regarded 
in its actual effect as experienced by the ship, is of course 
simply the net fore-and-aft resultant of the fluid pressures 
acting normally on all parts of the surface of the vessel. 
If a bee is at rest in undisturbed fluid, the pressures are 
throughout the true hydrostatic pressures, and the net 
fore-and-aft effect is zero. If the body is travelling 
through the fiuid, but deep below the surface, the pressures 
are largely changed from the hydrostatic pressures, in 
virtue of “stream line” action, but still the net fore-and- 
aft effect is zero—except in so far as the — between 
the favouring and resisting pressures is vitiated by eddy- 
making. If the body is travelling at or close to the 
surface, the pressures are still further changed from the 
hydrostatic pressures in virtue of the formation of waves, 
and such additional difference as is thereby introduced 
between the sum of the fore-and-aft pressures is the wave- 
making resistance. The approach to the surface of the 
fluid, by admitting of waive formation, has changed the 
pressures, because the wave system is really a changed set 
of stream lines, and involves a correspondingly changed 
set of pressures, the gy enw of streams and pressures 
being throughout such that there is a perfect correspon- 
dence between the force acting on every particle and the 
motion thereby impressed upon it. 

In its main characteristics the wave system seems the 
same under all conditions. It seems invariably to consist 
partly of transverse and partly of diverging waves, and 
the angle of divergence of the latter does not vary greatly. 
The transverse wave series consists of a row of parallel 
wave crests, square, or nearly so, to the line of motion, 
keeping pace with the ship, their length from crest to crest 
in the line of motion being about that proper to a deep 


water wave travelling at the same speed as the ship. In 
a very long parallel sided ship the crests of the transverse 
waves formed by the bow show for some distance against 
the side, successively diminishing in height as they spread 
sideways, and seemingly recede slowly from the side in 
virtue of any slight angle of divergence. If the parallel 
side is so long that these crests have in this manner dis- 
appeared by the time the afterbody is reached, the stern 
is seen to leave a series of transverse waves of its own, of 
just the same character as that left by the bow; if, how- 
ever, the straight side is not so long, these two series 
a to coalesce into one. The angle of divergence of 
the diverging waves, and the relative importance of the 
transverse and diverging series, varies of course in 
different ships and in the same ship at different speeds ; 
the general c teristics of the system, however, as above 
described, seem common to all forms of vessel under 
all circumstances. Fig. 1 shows the wave system made 
by an 83ft. launch at 9 knots and 15 knots. Addi- 
tional illustrations were given by the author, which we 
have not space to reproduce. It would be seen, the author 
went on to say, that at the 9 knot speed for the 83ft. 
launch, or at 18 knot s for a 333ft. ship, the wave 
+ Peas is precisely of the character observable in large 
ships at full speed, showing the familiar train of diverging 
waves at the bow and at the stern. As the speed is 
increased (or size decreased) both trains of diverging waves 
retain their character, but expand in scale relatively to 
the size of the ship. 

Mr. Froude next proceeded to consider to what extent 
the various component parts of the wave system are 
responsible for resistance ; and he explained at consider- 
able length that the work a ship has to do in maintaining 
a wave system, whether of transverse or diverging waves, 
is in fact equivalent to adding to the system one new wave 
for every two wave lengths she travels. In this light the 

ge resistance which was found to be incidental to the 
development of even a moderate train of waves became 


comprehensible enough, and they were now in a position 
to see why the point of equality between the epeed of the 


ship and the speed appropriate to the wave she tends to 
form was not signalised by such an emphatic exaggeration 
of wave height as one might at first sight expect. The 
author then proceeded to deal with influence of the waves 
at great __. illustrating his observations by the aid of 
di e must content ourselves with a summary of 
his conclusions, retaining as far as possible his own words, 
The combined or resultant wave series left behind the 
ship, will be such remainder of the bow wave series as 
would have been there but for the after body—and which 
may be called the bow component—“ superposed ” upon 
what may be called the “natural” stern wave series, i¢., 
the series that would have been made by the afterbody if 
there had been no remainder of the bow-wave series—and 
which may be called the stern component. And, there- 
fore, when the two sets of crests coincide, the resultant 
wave height will be greatest, and will equal the sum of 
the heights of the components ; and when the crests of 
one component coincide with the troughs of the other, the 
resultant wave height will be smallest, and will equal their 
difference. In any case the square of the height of the 
resultant series will represent the energy consumed in, and 
resistance due to, its formation. In the case where the 
wave-making energy of both fore and after bodies = 1, 
and where the whole of that originally due to the fore- 
body is supposed to remain to be dealt with in the after- 
body, it is clear that the two component wave systems 
being equal, the resultant wave height will, in the best 
case, be zero, and, in the worst case, will be double that of 
either of the components, and involve four times the 
ene Thus the energy expended in transverse wave- 
making will range from 0 to 4. The total expenditure of 
ene in transverse wave-making may be described as 
(1) the amount represented in the lost portion of the bow 
wave system—i.e., that which has gone away out of reach 
of the action of ihavbede—alhed to (2) the amount 
represented in the combined wave system made by the 
afterbody acting on the remaining portion of the bow 
system. Of this second item, the degree of coincidence 
between the two imaginary component wave systems 
affords the measure; not of course that the two com- 
ponents are supposed to act upon one another clear of the 
stern, and so regulate the height of the resulting system ; 
but that their would-be coincidence is the criterion of 
what happens to one of the two when acted upon by the 
portion OF the ship which would cause the other. The 
theory as thus developed attributes a twofold operation to 
the bow-wave series—or what remains of it—in its bene- 
ficial action on the afterbody : viz., (1) its own absorption, 
(2) the complete or partial frustration of the formation of 
the natural stern wave. But it should be noticed that 
where, as must always be practically the case, only a part 
of the bow-wave series remains, the second of the two 
operations grows very much in relative importance. It is 
a reasonable inference that the wave-making features of a 
ship will operate more effectively to make short waves if 
their displacement is disposed broadwise rather than deep- 
wise, and more effectively to make long waves if it 
disposed deepwise rather than broadwise. Now the 
diverging waves being necessarily much shorter than the 
transverse waves, we see that flaring out the end sections of 
a ship, or increasing the ratio of breadth to depth, will 
ceteris paribus, tend to increase the resistance due to 
diverging waves and diminish that due to transverse 
waves ; while the giving “ U ” sections or increasing ratio 
of depth to bread will have the opposite effect. These 
inferences are visibly corroborated by the appearance of 
the wave systems caused in the -ases referred to. Agai 
it is worth noticing that the experiments at Torquay have 
shown that as a rule moderately “ U”-shaped sections are 
good for the forebody, and comparatively “ V”-sha 
sections for the afterbody. This would seem to show that 
in the wave-making tendency of afterbody the yy and 
wave element is less formidable than in that of the fore- 
body, and this inference corresponds with the fact that the 
stern diverging wave series is visibly less marked than 
that of the bow, 
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The author then proceeded to supply some practical | After a couple of other speakers had been heard, Mr. | 
instances of the operation of the causes we have been | White said that he liked Mr. Barnaby’s hopefulness, but | 
considering, and to do this he gave diagrams of the that he found that to overcome the residual resistance 
resistance curves of long merchant ships of the usual | alone of a 400ft. ship at 46 knots would require 180,000- 
type, models of which have been tried at Torquay. For horse power. He confessed he did not quite see how this | 
convenience of comparison, the ships were fy eal to| wa obehad. Mr. White then dwelt at some length on | 
a uniform length of 400ft. To enable the features of the | the work done by Rankine, pointing out the we change | 
resistance curves to appear more distinctly, the resistances that had taken place in dealing with the theory of the | 
were shown in the form of curves of “residuary” | resistance of ships, and expressing regret that Rankine had 
resistance—that is to say, total resistance, minus skin | not available such admirable data as were now at the dis- | 
friction, ‘They included higher speeds than the vessels | posal of every shipbuilder. Nothing had contributed 
could attain, and for one of the ships at a lighter draught | more to our knowledge than experiments with models. 
a curve was shown—on a different scale—up to 46 knots, at | After a few observations from another gentleman, Mr. 


which speed the ship may be considered as corresponding 
to a torpedo boat of 100ft. long, travelling at 23 knots. 
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Froude replied, and a vote of thanks was passed. 

It will be seen that Mr. Froude’s paper was not dis- 
cussed at all, nor, indeed, 
even referred to by several 
8 ers; but a great deal of 
time wasted, 
which was much wanted 
further on. 

The third and last paper 
read at the morning meeting 


200 


FT 
400 


19-1 


38-2 


on Friday was one by Mr. 
W. W. Rundell, 


On Freepoarp AND Dis- 
PLACEMENT IN RELATION 


RESISTANCE IN TONS 


120 


TO STRAINS IN SHIPS AMONG 
WAVES, 


42 44+ 46 
SPEED IN KNOTS 


This was a theoretical paper 
of very little practical utility, 
and was intended to show 


the bending moments which 
would be experienced by a 


60 


certain type of ship when 
astride the crest and across 
the hollow waves of about her 


own length. The vessel se- 
lected was of the following 
moulded dimensions: 360 x 


7 


RESISTANCE IN TONS 


36 x 26°4; and though repre- 
senting no actual ship, was 


18 20 24+ 23 39 32 


IN KNOTS 


3+ 36 


SPECO 


This diagram we reproduce in Fig. 2. The author 
explained that he introduced these results into his paper 
chiefly in order to exhibit the remarkable “ humps” and 
“hollows” in the resistance curves, extending in regular 
succession, as we advance up the scale of speed, even to 
torpedo boat speeds, These features begin to be visible at 
about 12 knots speed, and are very strongly marked at 
16 and 18 knots, 


This was another paper which it was almost impossible 
to discuss with any profit. The truth is, that in such 
cases all the available information is possessed by the 
reader of the paper, and no one is in a position to contra- 
dict his assertions. It is possible that if such contributions 
to the literature of a subject were put a month in advance 
into the hands of members they might be able to talk 
about them with some profit. Asa matter of fact, the 
discussion degenerates into a cross fire of questions 
addressed to the author, or into expressions of admiration 
on the part of men who see before them the result of a 
great deal of labour, but concerning the accuracy and 
importance of which they have no means of judging. We 
do not mean for a moment to say that Mr. Froude’s paper 
was not valuable and accurate, but we do mean to say that 
his hearers had to take its accuracy and value on trust ; 
and if it had been neither accurate nor valuable they could 
not discover the truth in the time available. Mr. Denny, 
for example, who probably knows as much about the 
resistance of ships as any man living, occupied the greater 
part of the brief period at his disposal in paying compli- 
ments to the late Mr, Froude, well deserved no doubt, but 
listened to with impatience by those who wanted to hear 
Mr. Denny talk about ships and not about men. When 
he got over this part of his subject, he said what coming 
from such an authority was of much interest, namely, that 
it was by no means hopeless that very much higher speeds 
could be got out of ocean steamers than those now attained. 
The performance of torpedo boats was very wonderful. A 
few years since it would have been regarded as impractic- 
able to drive a boat 70ft. or 80ft. long at 23 miles an hour. 
He could not hope that our Atlantic steamers would attain 
the theoretical velocity mentioned in the paper, namely, 
46 knots per hour, but we might at least hope to progress 
in that direction. 

Mr. Barnaby said that he had heard with pleasure Mr. 
Denny speak of the value of the Admiralty establishment 
at Torquay, where Mr. Froude had done so much — 
work. But the Torquay establishment was much indebted 
to the shipowners who supplied models of ocean ships for 
the purpose of comparison. The Torquay establishment 
was the only one then in existence, and he thought that 
much would be gained by the setting up of similar testing 
tanks in other places. One of the most important lessons 
ever taught by the late Mr. Froude was that very narrow 
ships were a fallacy. Moderate beam, he had shown, was 
quite compatible with speed. He never thought of war 
ships without becoming more and more convinced that in 
time of trial England must look for the protection of her 
commerce to her own great mercéntile steam fleet, and 
that ships ought to be much wider than they are, that 
their engines might be more effectually protected by coal 
at each side. The ordinary steamship was too narrow to 
permit her machinery roy te effectually protected. Con- 
ry | the speed of ships, he said that Mr. Thorneycroft 
had told them that he had much considered this question, 
If he could ee a velocity of about 23 knots, all the 
rest was easy, use the power required to give aug- 
mented velocities beyond this increased very slowly. But 
a attainment of the 23 knots demanded an enormous 

wer, 


38 


arranged throughout to be one 
equal to the highest class in 
either of the registry societies. 
Fig. 1 shows the profile of the 
vessel and her principal internal arrangements, and also the 
contour of the waves upon which she has been supposed to 
float at successive intervals of 3ft. from her light to a very 
deep displacement. The displacements have been calculated 
on the assumption that when still, water on the crest, or in 
the hollow of a wave, the water has the same effective specific 


40 


gravity. The wave is of the trochoidal form and of the 
same late as the vessel, with a depth from hollow;to | 


displacement between the light and deep load drafts, z.e., 
when the weights have been carefully distributed, as 
described in the beginning of the paper. It will be 


| observed that the still water strains increase regularly 


with the displacements. The points E, F, in Fig. 2, and 
the curve for the sagging moments which pass through 
them, have been obtained in the same manner as the 
similar details for the hogging moments. The ordinates 


| are laid off as minus quantities, and may also be measured 


from the curve of still water moments, as shown by the 
curve passing through the points E’ F’. We have not 
thought it necessary to do more than give the conclusions 
at which the author arrived, without setting forth the way 
in which they had been reached. An appendix contained 
an elaborate series of tables. 

After a member, whose name we did not catch, had asked 
on what data over and above the two points A and B in the 
diagram Fig. 2 we reproduce, the curves had been con- 
structed, Mr. Denny rose and said that he wanted more data. 
He should like to know if the strains had been estimated 
on a homogeneous cargo. Mr. White said that the paper 
possessed theoretical interest only. The conditions under 
which a ship was strained were so various, mixed up, and 
consequently complicated, that it was impossible to deal 
with them generally. The paper had no practical value. 
Mr. Curry held that the paper was of no use whatever. 
If the idea involved were carried a little further it would 
mean the loading of the ship until she just sank, then she 
would lie at the bottom of the sea free from all strains. 
Mr. West held that indirectly the paper was of use by 
directing the attention of shipowners and builders to the 
strains put on the hulls by loading and unloading them 
unequally at the quay side. Much injury might in this 
way be done unperceived, which might result subsequently 
in causing the loss of a valuable vessel. Mr. Liggins 
endorsed Mr. West’s views, and gave as an instance the 
fact that he had lost £3000 in this very way. Mr. Rundell 
replied, and held that his was a thoroughly practical paper, 
intended to teach stevedores how to wake. A vote of 
thanks was passed, and the meeting then adjourned 
until 7 p.m. 

At the evening meeting on Friday, the Sth inst., the hall 
of the Society of Arts was densely crowded, the fact that 
Sir E. J. Reed was to tell the audience something about 
the Livadia proving a great attraction. The first paper 
read was by Captain E. Goulaeff, .R.N., 


On THE Russian ImpertaL Yacut Livapia. 

This paper was devoted to a consideration of the per- 
formances of the Livadia, and the author said that he was 
fully aware that the very imperfect trials and the very 
short experience of the behaviour at sea of this extra- 
ordinary vessel do not afford us sufficient data for arriving 
as yet at the final conclusions on the properties of this 
type. He begged, therefore, to be understood, that what 
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crest of 16ft. The length of the vessel, being 360ft., facili- | 
tates the calculation of the wave ordinates. The maximum | 
slope of the wave is about 14deg. The draughts of water | 
measured from top to keel are successively 10ft., 13ft., 16ft., 
19ft., and 22ft. | 
The relation of freeboard and displacement to the | 
strain among waves is illustrated by means of Fig. 2. 
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Vertically it represents displacements, horizontally it 
represents bending moments. The zero of the latter is 
towards the middle of the base of the figure. To the 
right of zero are hogging moments, to the left of zero are 
sagging moments. The zero of displacement is at the 
bottom horizontal line, the top horizontal line represents 
the displacement belonging to total immersion of the 
vessel, Taking first the bending moments for still water 
at the displacements for light and load draft, 2049 and 
5542 tons respectively, we obtain the points A and B, 
indicating 6238 and 18,251 foot-tons respectively. From 
zero draw a freehand curve passing through A and B, and 


terminating at the line representing the displacement for 
total immersion. This curve represents the bending | 
moments in still water for any displacement that may be | 
required between light and load draft. Next, taking the | 
bending moments for the vessel when on the wave crests, 
and ong ag! ee as before, we obtain the | 
poin on the diagram, representing respectivel 

28,268 and 53,674 foot-tons. a curve | 
zero through these — terminating it at the same | 
point as that at which the still water curve ends, This | 
curve will similarly give the hogging moments for any 


he was going to lay before them that day was all that he 
considered himself justified in stating at present on the 
pare of facts realised for the moment, but it was far 


rom being all that he should have to say in support of his 


| arguments in favour of the Livadia’s type, when he should 


be armed with data of carefully conducted trials. The 


author then proceeded to § over a great deal of well- 
trodden und, and his description of the ship was 
illustrated by large wall diagrams. Nothing was shown, 


however, that will not be found in THE Encineer for 
July 9th and 16th, 1880. 

Having detailed some of the considerations which led 
up to the design, Captain Goulaeff went on to say that 
according to what was thought the most advantageous 
arrangement, it was decided to have three separate sets of 
engines, each set being designed to indicate the power of 
3500 horses. Each of these engines was made to propel an 
independent screw with its blades projecting below the 
bottom of the body of the vessel for about 9ft. Experiments 
with a model provided with similarly arranged propelling 
screws had nen that in this case the augmentation 
of the total resistance due to the action of the screws 
behind the ship’s stern amounts only to 22 per cent. of the 
total resistance, while the augmentation of resistance 
with an ordinary arrangement of propellers was esti- 
mated by the late Mr. Froude to be from 40 to 50 

r cent, On the first day of her official trials the Livadia 

d a mean speed, maintained during six consecutive hours, 
equal to 14°83 knots, with an indicated horse-power of 
10,200, and on the next day on the measured mile the shi 
attained the mean speed of 15°725 knots, with an indica’ 
horse-power of 12,354. The actual trials of the Livadia 
were sufficient to dispel prejudices against her form aad 
against her breadth. Toshow how very much exaggerated 
was the opinion entertained a short time ago on the sub- 
ject of the difference of power required to drive an ordi- 
nary ship and a vessel of the type of the Livadia, he 
quoted Sir Edward Reed’s statement made on the basis 
afforded by the actual steaming performance of the 
Livadia, as published by him in the Zimes, October, 
1880 :— 


| Displacement. | LH.P.| Speed. 
Penelope .. -| 4804 tons =| 4703 | 12°7 knots, 
Livadia 490, | alias, 
| 4720 ,, | 4500 | 125 ,, 
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In connection with this table it might be noticed that the 
engines of both ships—Penelope and Orion—were deve- 
loping at the speed named their full power, whereas the 
engines of the Livadia keeping such speeds must develope 
only one-third of their power ; consequently ter loss in 
overcoming engine friction and blade friction must be 
involved in their work. But even disre; ing such con- 
siderations, the figures as they stood in the table were 
already sufficient to indicate that the amount of power per 
ton of the displacement required to drive the Livadia with 
a speed of at least 12—13 knots compares very favourably 
with that required in the case of an ordinary vessel of the 
size driven at the same speed. This table, valuable as it 
was, referred, however, only to moderate speeds. He 
would therefore compare the Livadia with the Iris. The 
following table showed that the power provided in the 
design and actually developed on the measured mile in the 
case of the Livadia was not of extraordinary amount :— 


| Iris. Livadia. 
| As provided in| As actually 
} the design. | develo) ry 
j | the firm. 

No. of horse-power per ton of dis- | 

No. of horse-power per square foot | 

of midarea .. .. .. .. ..| 10°71 1050 12°85 


Captain Goulaeff then went on to narrate his experience of 
the steadiness of the ship at sea. All that he said on this 
subject is already, no doubt, well known to our readers. 
It will be enough if we say that she rolled 4 deg. to lee- 
ward, and 3 deg. to windward, in a tremendous gale, and 
that she pitched 5 deg. 

Referring to the rumours that the ship was strained, he 
said it was satisfactory for him to be able to tell them that 
so much of strength has been evidently secured in this 
vessel that not the slightest sign of structural weakness 
could be perceived in any part of the hull.. Also, the local 
strengthening in wake of the brackets supporting the 
shafting of her propelling screws and in wake of her 
machinery—having no massive cast iron foundation— 

oved to be amply sufficient. This amount of strength 


ad been secured with a quantity of material not —_e his d 
th 1 vesse 


the weight employed in the construction of any stee 
afioat of similar displacement. The steel had been used in 
the whole structure with the exception of the underwater 
part of the outside plating, which was made of iron. The 
structure and joiner’s work and decorations of the upper 
stood the effect of the storm remarkably well. 
Altogether the execution of the whole work throughout 
this vessel reflected the highest credit upon the firm of 
Messrs. J. Elder and Co., the present head of which, Mr. 
W. Pearce, had spared no efforts in bringing this ship 


into existence by his spirit of enterprise and energy, com- 
bined with no ordinary amount of knowledge. The only 
defect which was found to exist in this vessel were the 
unpleasant and occasionally heavy blows or shocks she 
was receiving from the waves in the underwater of 
her bow. These blows were due, no doubt, to her small 
draught of water. They gave rise to the idea of attri- 
buting to them the cause of the accident with which the 
Livadia met before calling at Ferrol. But the members of 
the Institution understood that there were several means 
to obviate such blows—common to all shallow ships when 
driven against very high seas. As to the accident which 
resulted in the outside plating being bulged inwards and 
giving way in two places, with a few frames broken in 
wake of the bulged skin, the careful investigation of the 
nature of the fracture, not only by him, but by such com- 
petent and experienced naval constructors as Sir Edward 
Reed and Mr. Pearce, had shown that these could have 
been caused by some hard substances, as the sharp pieces 
of wreckage, which were seen floating about the 
yacht on a day previous to the discovery of the 
injury. If even though the effect of the sea might be 
admitted within the limits of possibilities, it would still be 
obvious that there were several means to prevent damage 
in future by the introduction of additional strengthening, 
such as stiffening the _—_ framing of the outer cells by 
means of reverse irons, diminishing the spacing between 
the frames from 4ft. 10in. to 2ft. 5in., increasing the thick- 
ness of in. outside plating, and many other ways which 
have been already adopted. In any case, the injuries 
received were of such unimportant character that, with 
the thorough development in this vessel of the cellular 
system of construction, they did not in the least affect the 
safety of the ship, as with them they were steaming in a 
very heavy sea at a rate of 12 to 13 knots before they got 
to Ferrol, and their existence was not even suspected on 
board by those in command of the yacht. e small 
extent of the damages would be obvious also from the fact 
that their repair has been made without any dock, and 
did not require any more mechanical means than those 
which Captain Nogack, who commands the vessel, had at 
is di on board. bi 
When this paper was it was proposed that the 
discussion upon should be until Sir E. J. 
Reed had read his paper on the same subject, and that 
discussion should be taken on both at once. This was 
carried nem. con., and Sir E. J. Reed then proceeded to 
read his paper 

Ow THE InsuRIEs SUSTAINED BY THE LIVADIA IN THE 

Bay or Biscay. 
At the outset it was explained that Sir E. J. Reed’s 


paper was completed at too late an hour to permit it to be 


printed for circulation in the room ; accordingly the author 
read from manuscript, but he largely supplemented his 
manuscript by remarks and explanations, so that the 
whole resembled a lecture delivered from notes more than 
the reading of a paper. All that Sir E. J. Reed had to 
say could have been said in five minutes, but of course 
not in the same way. Sir E. J. Reed has a wonderful 
power of a his hearers over and over the same 
ground without fatiguing them, and he is one of the few 

ublic speakers who can repeat themselves without 
lasnater very tiresome. His lecture on the Livadia was 
pleasant and chatty. He took for the time the place 
usually filled by Mr. John Scott Russell, whom we regret 
to say has been very ill, and is still unfit for work. In 
substance what Sir E. J. Reed had to say was that he did 
not agree with Captain Goulaeff that the hull of the Livadia 
had suffered no injury ; and he thev went on to explain that 
she is weak owing to the absence of reverse angle irons in her 
framing. He had pointed out this deficiency to Admiral 
Popoff, but his advice had been overlooked. He then de- 
scribed the behaviour of the ship in the Bay of Biscay. She 
was as steady as an island; but it was certain that she 
received tremendous shocks from the waves striking up 
against her flat bottom. These shocks were so severe that 
it was difficult to believe that the vessel had not been 
lifted up bodily and dropped on a rock. The weather got 
so bad that they could not see a cable’s length before them, 
and the Grand Duke, who was in charge, did not lik- 
knocking a valuable ship about, and so they went into 
Ferrol. Sir E. J. Reed then described the injuries which 
the vessel had received, and which were illustrated by a 
couple of tracings handed round the room. According to 
the speaker they were very slight. . His own opinion was 
that they had been caused by the blows of the sea with 
one exception, namely, that a piece of plate had been 
driven in and bent, and this, apparently, by a blow from an 
iron cross-tree, or something else of the ed, connected with 
wreckage. He was very much surprised that the ship had not 
gone on to the Black Sea, as she was quite fitto go. A state- 
ment had recently been made in one of the papers to the 
effect that the ship must be cased with wood to make her 
seaworthy ; this was not true. It had always been intended 
to sheathe her with wood. 

The discussion which followed was begun by Admiral 
Houston Stewart, who said he had little to add to Mr. 
Reed’s statements, all of which concerning the seagoin 

ualities of the Livadia he endorsed. Mr. White al 
that although the ship had been successful in attaining 
even more than the anticipated speed, it would be well to 
consider how high a price had n paid for it. Ten 
thousand horse-power was an enormous price to pay for 
fifteen knots with so small a displacement. He then went 
on to speak at some length of the merits of her design, 
and pointed out that although a great deal of power was 
required to drive circular ships with flat bottoms, yet that 
not nearly so much was needed to drive very broad ships 
with properly formed hulls, As for steadiness, he did not 
think the Livadia was so much superior to some of our 
own ships, as, for example, the Monarch, which rolled only 
4 deg. in heavy gales. 

Mr. Froude, referring to a statement that the resistance 
caused by the mere presence of a screw reached as much as 
40 or 50 per cent., explained that this statement was only 
true of ships with thick rudder-posts ; without rudder- 
posts the resistance was 15 to 18 per cent., and with twin 
screws it might be reduced to 8 per ceut. As regarded a 
statement made by his father, it would be well to explain 
that the late Mr. Froude did not say that the resistance of 
a circular ship must be five times as great as that of ordi- 
nary well-made hulls. The assertion only referred to cir- 
cular ships with flat bottoms like tubs. Eddy-making was 
the great bane of the original Russian designs. 

Mr. John cited several cases in which the damage done 
by blows of the sea had been mistaken for the effect of 
collision with wreckage. Captain Curtis said some of the 
effect was due to the action of air imprisoned under the 
ship’s bottom ; and Mr. Liggins gave some yachting expe- 
riences supporting Mr. John’s views. Mr. Kirk criticised 
the dimensions of the ship, and asked what they would 
have been if built to Lloyd’s rules, to which Mr. John 
promptly replied that she was not built under Lloyd's 
rules; if she had been no accident would have occurred to 
her. Admiral Selwyn held that we must have circular 
ironclads of about 4000 tons, on which to mount twenty 
80-ton guns, radiating in all directions like the spokes of a 
wheel. Mr. Martell said that he had no doubt the bottom 
of the Livadia was very weak, and he had seen instances 
where the plating was beaten in by the sea between 
frames but 24in. apart. It was not likely the Livadia 
would escape with frames 4ft. asunder. Mr. Barnaby 
wished to know if any bending had taken place between 
the turbot bottom of the ship and the superstructure. 
As for Admiral Selwyn’s scheme, he might explain that 
the 80-ton gun represented a dead weight of 200 tons in 
gun, carriage, and stores, so twenty guns would represent 
4000 tons, leaving nothing for engines, coals, &c. 
Pearce said that the damage done to the ship was so 
slight that it would never have been heard of if the ship had 
not been so closely watched. Mr. Ravenhill wanted to 
know why continuous pumping was required to keep her 
clear of water. 

Sir E. J. Reed replied on the whole discussion. He could 
tell nothing about the paint being rubbed off the bottom, 
which Mr. Liggins had said if done was evidence that she 
had struck wreckage, because only Russian and Spanish 
divers had been employed, and he did not believe a word 
they said. As for the pumping, that was done for purely 
Russian purposes, and was not n to keep the ship 
afloat. Fre then dealt at some length with the general 
design of the ship, adding nothing that was new to what 
he had already said, and explaining that the letters he had 
written to the Times were not intended for an educated 
audience, and that the contradictions which they contained 
when compared with his present statements were only 


apparent—not real. In reply to Mr. Barnaby, the turbot 
did work on the superstructure, and he had recommended 
that the junction between them should be strengthened. 
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He succeeded in leaving the impression on his audience 
that although the ship is admirable as a floating palace, 
she is really a fearfully weak structure. In fact, his 
defence of the ship has done her reputation a great deal 
more harm than good. 

After a vote of thanks had been passed to Sir E. J. Reed, 
the hall, which had been crowded to excess, began to empty 
rapidly, and as it was then very late the rest of the work 
to be done was scampered through with the utmost haste. 


The next paper was read by Mr. J. Biles, 


On Some Resutts Depucep From CurRVES OF RESISTANCE 
AND ProGressivE MEAsuRED MILE SpeED CURVES. 


Mr. Biles began by pointing out that, at no time has so 
much high — shipping been in process of construction, 
and such high rates of speed been contracted for, as at the 
present. ore than 30,000 tons of shipping, having an 
aggregate of 40,000 I.H.P., are building for Atlantic 
steamship companies, with intended speeds of 17 to 18 
knots per hour. One might reckon steamers by dozens 
which are building to have speeds of 14 and 15 knots 
per hour, having engines from 3000 to 5000 I.H.P. 
each. Hence the magnitude of the interests involved 
in the question of steamship propulsion was sufti- 
cient excuse for his venturing to come before that 
Institution, not with a view to contributin anything ori- 
ginal, but to lay before them some of the results of investiga- 
tions and analyses of steamship trials made in the ordinary 
course of his duties as naval architect to Messrs. J. and G. 
Thomson, of Glasgow. For some considerable time attention 
had been directed to the valuable series of experiments on 
models that have been made at Torquay, with a view of 
solving some of the problems of resistance and propulsion 
of ships. Some of the results obtained have been of great 
service to the naval architect in enabling him to predict 
with a considerable degree of certainty the speeds of ships 
of usual and unusual t The great value of the results 
of these, as compared with any former experiments, is due 
to the fact that a true scale or law of comparison was esta- 
blished by the late Mr. Froude between a model and a 
ship, or between two forms similar in the mathematical 
sense, but of unequal absolute size. This law, as stated by 
Mr. Froude, is :— If the ship be D times the dimensions 


of the model, and if at the speeds S,, S,, S,,.... the 
measured resistances of the model are R,, R,, R,; 
.... then, for speeds ¥ DS,, DS 
of the ship, the resistance will Dk, R,.” 
This law is only applied to the determination of those parts 
of the resistance known as wave-making and eddy-making ; 
but if frictional resistances be assumed to vary as the 
square of the speed, and as the wetted surface, the law 
may be used for the whole of the resistances, The error 
involved inthis assumption would not appreciably affect the 
results that were brought to their notice in this paper. An 
ordinary curve of resistance is a curve of section of what 
may be called a surface of resistance, made by a plane 
opt to the plane of reference, RS. This curve may 

e more conveniently called a resistance speed curve ; it 
gives the resistance at any speed for some particular dis- 
placement. Similarly, if a section be made parallel to the 
plane D R of this surface, it may be called a displacement 
resistance curve, and it would give the resistance at an 
displacement for some partic speed. Similarly, a 
speed displacement curve could be formed, which would 
give the speed at any displacement for some particular 
resistance. The law of comparison enabled them, when 
one resistance speed curve—or ordinary curve of resistance 
—was found for all speeds on some given displacement, to 
find the resistances for all speeds and displacements. 
Hence it was easy to deduce the equation to a surface of 
resistance. If R= /(S) be the equation to a resistance 
speed curve at some displacement D, of a given form or 


model, then 
°/D. 


where 7, s, and d, are variables, is the equation to the 
surface. The paper was illustrated by diagrams showin 

the application of these laws, and the remainder o 

it may said to have been taken up by examples of 
calculations for given steamers, 

This was a very excellent practical paper, reflecting 
much credit on the author, but it was read at too late an 
hour to a weary audience, and the discussion which fol- 
lowed was of no importance, 


After a vote of thanks had been passed Mr. De Russet 
read a paper by Mr. Charles Hall, entitled, 


Notes on Screw PrRoPULsIon 


This a gave an account of a series of experiments 
on clockwork models to ascertain the effect of reducing 
screw area, the result being that an increase of speed was 
— varying as the ‘42 power of the area of the 

es, 

The discussion which followed was of no importance. 
It went to show that experiments on models made in 
tanks were of little or no value. 


The reading of a paper by Mr. Colin Archer on 


SHIPBUILDING A THousaAnD YEARS Aco 


followed. This was a clever description of the Scandi- 
navian war ship found in a large grove mound at the 
entrance to Christiania Fjord several months ago. This 
brought the business of the meeting to a conclusion. In 
one sense the meeting was very successful, but there were 
too many papers, and the discussions as a whole were 
second-rate. In all societies there is a tendency that the 
whole of the talking shall be done by a few, and this is 
simply ruinous and should be strongly discouraged. Almost 
the whole work of discussion was done during the last 
meeting by six gentlemen, many of whom spoke on every 
paper read, and sometimes twice on the same paper. We 
saw with great pleasure that one or two of the younger 
members of the profession seem to be determined to intro- 
duce a change, not only s ing, but speaking well and 
to the point. We hope that Lord Ravensworth, who is 
an admirable chairman, at once courteous and firm, will 
give these gentlemen every encouragement. 


SPECIFICATION FOR GOODS ENGINES, LANCA- 
SHIRE AND YORKSHIRE RAILWAY. 
[Concluded from page 281.] 

WE continue the specification prepared by Mr. Barton Wright 
for fifty goods engines, of which we give additional illustrations on 
this page, and page 290. 


SrRalcHT AXLEs :— ft. in. 

of wheel-seat (to be made parallel). . 

Centre to centre of journals... .. . 3 11 


Crank Azles.—The crank axles for the first twelve engines to be 
of the best mild crucible cast steel, manufactured by Vickers and 
Sons oniy; those for the remaining engines of the best Bessemer 
steel, manufactured by Cammell and Co., or the Bolton Iron and 
Steel Company, and turned accurately to gauges; right-hand crank 
to lead. e axles to be annealed after the sweeps have been 
slotted out, and to be tested in the presence of the company’s 
inspector before leaving the steel works. For specification of tests 
apply to the locomotive superintendent. 


Dimensions. 
CRANK AXLE :— ft. in. 
Diameter inthe middle .. .. 
of crank pin . 0 
Width of ditto itto .. 
Diameter of wheel seat (to be made parallel) .. 0 8} 
Centre to centre of cranks. . 
journals . 814 
Throw of cranks .. .. .. wa 
Section of inside crank arm 011 X 4}in. 


Axle-boxes.—Made of gun-metal, with bearing surfaces of white 

metal, and fitted with lubricating pad and trough, as shown by 
drawing. 

Fo Blocks.—Of crucible cast steel, horseshoe form, manufac- 
tured by Vickers and Sons, Cammell and Co., or J. Spencer and 
Sons, of Newcastle-upon-Tyne. 

Wheels.—The best description of wrought iron solid bossed 
wheels, with balance weights a in, as shown in oe 
Heads of spokes to be forged solid. To be pressed on the axles 
with hydraulic pressure of about 85 tons. 

Di 

Diameter outside rim of wheel .. 
Thicknessof rim .. .. .. 
Diameter of wheel boss... .. .. 

” wheel seat (to be made parallel) 
Throw of crank pins .. .. .. 
Diameter of hole for crank pins. . 
Number of spokes, 13 
Section of ditto atlargeend.. .. .. 

ditto atsmallend.. .. .. 0 3§by1 

Trres.—The tires for the first twelve engines to be ot the best 
crucible cast steel, manufactured by Vickers and Sons only; the 
remainder to be of the best Bessemer steel, manufactured by 
Cammell and Co., or Brown, Bayley, and Dixon, and to be 
stamped with the name of the maker. Two per cent. of the tires 
to be tested, before leaving the steel works, by the company’s 
inspector. For specification of tests —_* the locomotive super- 
intendent. Tires to be of the section shown on drawings, and fixed 


in. 


0 


(taper 1 in 100) 


o 


'Y | to wheels by tire fastening, as shown. 


Dimensions. 


ft. in. 
Diameter of tire on tread (when finished) 46 
Thickness of ditto ditto ee as 
Distance between tires .. 


Frames.—To be of good tough fibrous Yorkshire iron, frame 
plate quality, and to be obtained from Messrs. Cammell and Co., 
or Sir John Brown and Co., to be planed over entire surface on 
inside and outside, and finished lin. thick. All frames marked 
and drilled from one template. All cross-stays and attachments 
to be planed where bon | abut on frames. When the frames and 
cylinders, &c., are bol together, the accuracy of all work must 
be tested by diagonal, transverse, and longitudinal measurements. 


ft. in, 

Depth above leading horns .. Nise 

ing di - 14 

Buffer beam to 1 ng axle a 5 7 
Leading axle to driving ditto - 7-38 
Driving ditto to trailing ditto ak 
Total wheel base .. .. .. 15 0 


Motion Plate.—To be of wrought iron lin. in thickness, with 
angle iron stiffeners as shown on drawings. 

Outside Frames and Buffer Beams.—A long angle iron frame 
4hin. by 2}in. by }in., to extend on each side of the engine full 


| 
Ana | 
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9 of platform, on front curved downwards full depth of 
buffer beam, and at back welded to plate forming footsteps, as 
shown on drawings ; buffer beams of wrought iron plate, at the 
leading end stiffened ‘y a heavy angle iron girder in the centre, 


and plate gussets behind buffers. 
Dimensions, 
ft. in 
Width over angle iron frames .. .. .. .. .. « 7 4 
leading buffer beam 


Buffers.—To be Turton’s patent wrought iron buffer, B3 
pattern, manufactured by Messrs. Ibbotson Brothers and Co., as 
per drawing. 

Springs.-—To be made of the best Swedish spring steel, and to be 
manufactured by Messrs. John Spencer and Sons, of Newecastle- 
upon-Tyne. Each spring must be thoroughly tested before being 
put into its place by being weighted until the camber has been 
taken off, and on the removal of the weight the spring must resume 
its original form. 


Dimensions. 


ft 

Length of leading springs (leaded) .. .. .. 8 
0 


Thickness—twelve plates, }in. full thick 
Length of driving and trailing springs (loaded) =, ee 
Thickness—twelve plates, }in. full thick 

Drawhook.—Drawhook to be provided with screw shackle, and 
to be mounted with a Timmis’s spring, as shown on drawing. 

Injectors.—To be two in number, of brass, Sheward and Gres- 
ham’s patent, class G, No. 8 size, to be placed under foot- 

»late and delivering into brass clack-boxes on back plate of fire- 

x casing. The clack-boxes to be provided with screw cone stop 
valve, so as to allow for removal of pipes when boiler is in steam 
—see drawings. The right-hand injector must be provided with 
an overtlow valve, closed by gear from the foot-plate, to allow for 
warming through to tender. All pipes to be seamless copper. 

Brake.—The engine to be fitted with a vacuum brake, consisting 
of a 30 mm. ejector, Gresham and Craven’s patent ; one starting 
valve, fitted with sector and handle to regulate the admission of 
steam ; one asbestos-packed cock, one vacuum gauge, one release 
valve, two 15in. Hardy sacks; the whole of which, including all 
wrought iron piping, elbows, couplings, &c., for the above, are to 
be obtained by the contractor from the Vacuum Brake Company. 
All copper piping to be furnished by the contractor. The ejector 
to be fixed to the inside of cab, and connected by a copper pipe to 
the starting valve, which is mounted on the ohaaeaeiiat cock, 
the latter being fixed on the fire-box top. The Hardy sacks to be 
connected with the ejector by means of a copper pipe. The release 
valve to be fixed at back of fire-box, and to be connected with the 
sacks by means of a wrought iron pipe, and with the vacuum gauge 
¥ acopper pipe. The Hardy sacks to be bolted to the underside 
of drag plate, and to be connected by links to the levers of brake 
shaft. The entire arrangement of brake and details, such as brake 
shaft, hangers, carriers, blocks, rods, and cross-bars, must be made 
as per drawings supplied. 

Platform or Drag-plate.—The platform behind fire-box to consist 
of a heavy casting, forming drag-plate, and weighing three tons ; 
to be firmly bolted to frames, — —_ projections for brake shaft 
carrier, intermediate safety chains, &c. &c.—see drawings—to be 
covered with a timber platform 3}in. thick. 

Cab.—To be made of ,in. plates, and stiffened on the edges 
with beading and angle iron, neatly polished. The front to be 
provided with two spectacle glasses, fixed in brass frames made to 
swivel on centre, as shown on drawings. 

Splashers and Sand-boxes.—To be made of tin. plate, the tops 
curved to form flange for attachment to foot-plate. The leading 
splasher to be continued forward to face of smoke-box; this portion 
to be made of cast iron, so as to form the front sand-boxes, which 
must be worked simultaneously from the foot-plate. Two sand- 
boxes also to form part of trailing splashers, and to be connected 
so as to be worked together from the foot-plate. 

Safety-ralve Casing.—-To be of wrought iron, painted ; thickness, 
14 B. W. G. 
ja Casing.—Made of iron plates, 14 B. W. G., and brazed up 
solid. 

Hand-rail.—Of iron piping, 1}in. diameter outside, polished, 
and carried round front of smoke-box as shown on ¢rawings. 

Lamp Holders.—To be fixed on smoke-box front, as shown on 
drawings. 

Mountings.—Each boiler to be provided with two whistles, two 
injector steam cocks, one Schaffer and Budenberg’s patent steel 
tube pressure gauge, one scum cock with copper pipe leading 
under foot-plate, one set of glass gauge cocks, asbestos packed, 
Dewrance’s patent, and two gauge cocks, one blower cock on face 
of fire-box with copper pipe through boiler—all made on the screw 
cone principle, as shown on drawings. 

Lagging.—The boiler and fire-box shell to be lagged with well 
seasoned pine, tongued and grooved, and neatly covered with sheet 
iron, 14 w.g., and secured with hoops. Dome to be covered with 
“silicate cotton,” instead of being lagged with wood. There must 
be two discharge cocks to each cylinder, and one on steam chest, 
all to be simultaneously worked from foot-plate. 

Bolts, Nuts, and Threads.—All bolts, nuts, and threads to be 
made to Whitworth standard. All brass work up to and including 
gin. diameter to be screwed 14 threads per inch. All brass work 
above jin. diameter to be screwed 12 threads per inch. Copper 
stays to be screwed 11 threads per inch. 

‘ools.—Each engine must be supplied with a complete set of 
screw-keys and gland-keys, all case-hardened, and stamped with 
the wn pt initials and the number of the engine; also one 
large and one small monkey-wrench, one heavy and one small 
hammer, one lead and one copper hammer, one large and one 
small pin punch, two drifts, three chisels, one steel-pointed crowbar, 
one small steel pinch bar, one gland packing bar, one 10-ton bottle- 
jack—to drawing—two head lamps to pattern, one hand lamp and 
one gauge lamp, one oil can, one large and one small oil feeder, 
and one tallow kettle; also one shovel, one coal-pick, one hand- 
brush, and a complete set of fire-irons; one tube scraper, and one 
wire tube brush. 

Paintiny.—The boiler to receive two coats of oxalic paint before 
a ag with wood ; after lagging, the boiler, frames, wheels, 
splashers, handrail plates, and weather screen, to have one coat of 
lead colour, two coats of stopping, three coats of filling-up pro- 
perly rubbed down, two coats of lead colour sand-papered, two 
coats of green—to sample—picked out with black, and fine lined 
with white. Rim of tire to be black with white line. The whole 
to be finished with three coats of varnish. Inside of frames and 
axles to be finished with one coat of vermilion and one of varnish; 
outside of frames, rail-guards, &c., to be finished brown, picked 
out with black, and fine lined with white. Front buffer beam and 
buffers to be finished vermilion and varnished. Number of the 
engine to be placed in gold leaf on engine front and tender hind 
buffer planks, and a brass number plate to be fixed in centre 
of handrail plate—see pattern. Smoke-box, chimney, back of 
fire-box, platforms, steps, &c., to be painted black; two coats 
inside of cab to be prepared similar to boiler and frame, and 
finished in brown and lined. 

Tank.—Of horseshoe form; the sides each made of one plate, 
and all vertical rows of rivets countersunk. The tank plates to be 
made of BB Staffordshire or Yorkshire iron. The bottom plate of 
tank to form foot-plate of tender, and the sides and back of tank 
to be well stayed to the bottom plate with T-irons, angle irons, and 
stay plates, as per drawing. The sides and back of tank to be 


finished with a wrought iron half-round moulding piece, as per 
drawing. 


Dimensions. 
ft. in. 
Height above frame .. .. .. .. .. 2% 
Thickness of tank sidesanmd end... .. .. .. 0 


Cab.—The tender is to be fitted at the front end with Sharp's, 
of Sheffield, patent arrangement of cab, tool-box, and filling-hole 
combined, as shown on drawings. The feed pipes to be protected 
by a perforated copper sieve. Feed cocks to SS of brass, asbestos 
packed, Dewrance’s patent, as per drawings. 

Azxles.—To be of the best Bessemer steel, manufactured by 
Cammell and Company; Brown, Bayley, and Dixon; or the 
Bolton Iron and Steel Company, to be all turned accurately to 
gauges. Two per cent. of the axles to be tested by the company’s 
inspector before leaving the steel works. 


Dimensions. 


ft. in. 
Diameter in the middle... .. .. .. at 
a of wheel seat (to be made parallel) .. 0 6 
Diameter of journal a 
Centre to centre of journals... .. .. . 6 3 


Azxle-boxes.—Made of hard cast iron, with gun-metal bearings, to 
be fitted with lubricating trough and pad, as per drawings. 

Horn Blocks.—To be made of hard cast iron, planed and fitted, 
and rivetted to frame, as shown on drawings. 

Wheels.—Wrought iron of the best description ; to be made in 
the same manner as those of engine. 


Dimensions. 


Diameter outside rim of wheel .. 
<5 ag se 
Diameter of wheel boss.. .. .. .. .. 
* wheel seat (to be made parallel). . 


corcooer 
esr 


Len, 
Number of spokes—10. 
Section of at large end—3jin. by ljin. 


small —jin. by ljin. 

Tires.—To be made of the best mild Bessemer steel of special 
quality, manufactured by Cammell and Co., or Brown, Bayley, 
and Dixon, and to be stamped with the name of the maker. Two 
per cent. of the tires to tested, in the presence of the com- 

ny’s inspector, by per ion, and to be deflected 2in. to each 
Poot of external diameter, and to bear a strain of 35 tons per square 
inch. To be fixed to wheels by tire fastening as shown on ior 
ings. 


Dimensions. 
ft. in. 
Diameter of tires on tread (when finished) .. 3 7} 
Between tires .. Sap 


Frames.—To be of aa tough fibrous Yorkshire iron, of frame- 
plate quality, and to be obtained from Messrs. Cammell and Co., 
or Sir John Brown and Co. Each frame to be made of one plate, 
and all holes marked and drilled from one templet. Drawbar 
arrangement, safety chains, rolling pieces between engine and tender, 
intermediate buffers and ball-joint connection to fixed as per 
drawings. Drawhook to be provided with a screw-shackle the same 
as for the engine, and to be mounted with a Timmis’s spring. 


Dimensions. 
ft. in. 

Distance between inside frames. . 
Distance from leading axle to front end offrame .. 4 3 

centre axle to trailing ,, oo 

» trailing axle tohindendof frame .. 3 1 


Buffer Beams.—To be of wrought iron, frame-plate quality, as 
per drawing. 

Buffers.—To be Turton’s patent wrought iron buffer, B 3 pattern, 
manufactured by Messrs. Ibbotson, Brothers, and Co., as per draw- 


ing. 
springs. —Of the best Swedish spring steel, and to be manufac- 
tured by Messrs. John Spencer and Sons, of Newcastle-upon-Tyne. 
Each spring to be tested in the same manner as described for the 
engine springs. 


Dimensions. 

ft. in. 
Length of leading and trailing springs (loaded) .. .. 2 9 
Camber ” ” ” ” ” - os 
0 
Thickness, top plate /,in., 14 plates jin. 
Length of centre springs (loaded) .. .. 
Thickness, top plate j,in., 16 plates jin. 


Brake.—Tender to be fitted with a vacuum brake, consisting of 
two 15in. Hardy sacks, which, together with wrought iron piping, 
elbows; and couplings, and flexible hose-pipe connection between 
engine and tender, are to be obtained by the contractor from the 
Vacuum Brake Company. A solid angle iron ring for carrying the 
sacks to be fixed to under side of tender at front end between 
longitudinal stretchers, as shown on drawings. Sacks to be con- 
nected by links to the levers of brake shaft, which is to be also 
provided with a lever for hand brake. The entire brake arrange- 
ment and details, such as handle, brake screw, brake shaft, 
hangers, blocks, carriers, rods, and cross-bars to be made in accord- 
ance with drawings supplied. 

Hand-rail.—Hand-rail of iron piping lin. diameter outside, 
polished and fastened by two brackets to end of tank. Two hand- 
rail pillars to be placed on each side of foot-plate and fixed to tank, 
as shown on drawings. 

Pt nptapaaeatiiaiaad to be fixed on back of tender, as shown on 


wings. 

Bolts, Nuts, and Threads.—To be of Whitworth standard. 

Painting.—The inside of the tender tank to have two coats of 

ood, thick red lead, the outside of the tank, cab, and tool-box to 

prepared and finished in the same manner as the engine boiler 
covering. The inside of the cab to be treated exactly the same as 
the inside of the engine cab. Inside of frames to have two coats 
of lead colour. Outside of frames and wheels to be prepared and 
finished identically the same as those of the engine. Hind buffer 
beams and buffers to be finished vermilion and varnished. Coke 
space, foot-plate, bottom of tank, and brakework under tender to 
have two coats of black. 

W. Barton WRIGHT, Locomotive Superintendent. 
Victoria Station, Manchester, January, 1880. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE ACTUAL LATERAL PRESSURE OF EARTHWORK. 


At the meeting on Tuesday, the 5th of April, Mr. Brunlees, 
F.R.S.E., Vice-President, in the chair, the paper read was by Mr. 
B. Baker, M. Inst. C.E. 

The author dealt with the actual lateral pressure of earthwork 
as distinguished from the ‘‘ text-book” pressures which, as Professor 
Barlow pointed out half a century ago, were based upon theoretical 
calculations that disregarded the most vital elements existent in 


fact. The question affected the stability of retaining walls, the 
strength of tunnel lining, the timbering of shafts, headings, tunnels, 
deep trenches for sewers, and many other works of every-day 
ractice. Attention was directed to the measurements by Lieut, 
ope, R.E., of the direct thrust of sand on a pressure board, which 
was found to be equivalent to that of a fluid weighing 19 lb, per 
cubic foot, and to the experi tal brick retaining walls tested by 
the same officer, when pressures of half that intensity were 
recorded, and these actual pressures were compared with the 
corresponding theoretical pressures, of 27 lb. and 23 Ib, per cubic 
foot. General Pasley’s ak General Cunninghame’s model revet- 
ment walls were then referred to, and General Burgoyne’s ex. 
perimental masonry walls, 20ft. in height. Colonel Michon’s 
40ft. wall, averaging hardly more than one-twelth of its height 
in thickness, and Mr. Constable’s “‘ toy” retaining walls of wocden 
blocks with pease for earthwork, indicated no less than the 
previously cited experiments that the actual measured lateral 
ressure of good filling hardly ever exceeded one-half of the “text. 
k” pressure corresponding to the given slope of repose 
The author's experiments on the direct lateral pressure of ballast 
and large stones were next summarised, the results being in general 
considerably lower that those obtained by Lieutenant Hope. His 
experience on the thirty-four miles of deep timbered trenches and 
other works of the underground railway also furnished many 
examples of the actual pressure on timber walings, tunnel headings, 
retaining walls and vaults. Exceptionally light work standing 
perfectly, and apparently very heavy works which had failed, 
alike served to prove that the designing of retaining walls was in 
most instances more a matter for judgment and experience than 
for calculation. Thus one of the walls on the Metropolitan Rail- 
way, which should have failed with a fluid pressure of 19 lb. per 
cubic foot, had stood perfectly, whilst another wall capable of 
resisting 107 1b. had occasioned much trouble, During the 
construction of the line the wall on the west side of thé Farringdon- 
street Station failed bodily, by slipping out at the toe and falling 
backwards on to the slope of the earthwork. This wall was 29ft 3in. 
high above the footings and 8ft. Gin. thick, and the soil consisted 
of 17ft. of made ground, 3ft. of loamy gravel and 9ft. of clay. On 
the opposite side of the station the ground was retained by vaults, 
29ft. high by 17ft. deep, but these also slid forward and came over 
at the top, the movement continuing even after the work had been 
doubled in thickness. The softening and lubricating action of water 
on clay was the proximate cause of these failures, as otherwise 
the latter vaults would have resisted a fluid pressure of 92 lb. 
r cubic foot. The failures of dock walls, though numerous and 
instructive, afforded no direct evidence as to the actual lateral 
pressure of earthwork, because in nearly every instance the failure 
was traceable to defective foundations. Reference was made to 
the original Southampton Docks wall constructed forty years ago, 
having a height of 38ft. from foundation to coping, and a thickness 
at the base of 32 per cent. of the height between the buttresses, 
and of 45 per cent. at the buttresses. 1f founded on a rock bottom, 
a fluid pressure of 40 lb. per cubic foot would have been required 
to overturn the wall; but before the backing had been carried to 
the full height, the wall moved forward in places as much as 3ft. 
In the recent extension of the same docks the wall had an effective 
thickness of 45 per cent. at the base, and a fluid resistance of from 
60 to 70 lb. The Whitehaven Dock wall, 38ft. high and 13ft. 9in. 
thick, stood perfectly, whilst the Avonmouth Dock wall of the same 
height and lft. thick failed. A somewhat similar case of sliding 
forward occurred at the New South Deck of the West India Docks, 
London, where the wall was 35{t. 9in. high, and 13ft.—or 36 per 
cent. of the height—thick at the base. The fact that the stability 
of a dock wall depended far more upon the foundation than upon 
the thickness was well illustrated by the quay wall at Carlingford, 
which had a height of 47ft. 6in. and a thickness of only 15ft. at the 
base. In contrast with this slight structure was cited the 
Marseilles Dock wall, having a thickness of 16ft. 9in. for a height 
of 32ft. One of the boldest examples of a lightly proportioned 
wharf wall was that built by Colonel Michon at Toul. With a 
height of 26ft. and a batter of 1 in 20, the thickness of the wall 
through the counterforts was only 3ft. 7in. at the base, and though 
the filling was ordinary material, and the floods rose within 6ft. of 
the top of the coping, no movement had occurred. Reference was 
made to the failures of dock walls at Belfast Harbour and in the 
original portion of the Victoria Docks, and the proportions adopted 
in more recent works were cited. An early omnes a a successful 
wa!l on a bad foundation was afforded by Sir John Rennie’s Sheer- 
ness wall. The subsoil consisted of loose running silt for a depth 
of about 50ft., covered with soft alluvial mud, and the depth at 
low water was 30ft. A piled platform was prepared, and upon this 
the wall, no less than 50ft. in extreme height and 32ft. in effective 
thickness at the base, was built. Another exceptionally heavy but 
more modern dock wall was that of the Chatham Dockyard 
Extension, the extreme height of which was 43ft. and the thickness 
at the base 21ft., or, say, 50 percent. of the height. Walls made 
of large concrete blocks resting upon a mound of rubble had been 
constructed in many of the Mediterranean ports, generally with 
success but occasionally with failure, as at Smyrna, where, owing 
to the great settlement, six and seven tiers of blocks had to be 
superimposed instead of four, and the quay wall had after all to be 
supported by a slope o/ rock in front. ‘The proportions arrived at 
by experience were a width of 9 metres at the top, and a thickness 
of not less than 2 metres for the rubble mound, a depth of 7 metres 
below water, and a thickness of 4 metres for the concrete block 
wall resting on the mound, and a minimum thickness of 2'5 metres, 
and a height of 2°4 metres for the masonry wall coping the 
concrete blocks. Examples were not wanting of walls founded on 
rubble mounds where the thickness held a smaller ratio to the 
height than the 42 per cent. considered necessary by French 
engineers. The lightest of all, perhaps, was the dry masonry outer 
wall of the St. Katharine’s breakwater, Jersey, which was only Lift. 
wide at the base, for a total height of 50ft. The most cursory 
examination of the cases of failure alluded to would serve to justify 
the statement that the numerous failures of dock walls did not 
afford any direct evidence as to the actual lateral thrust of earthwork. 
Thus, remembering that General Burgoyne’s battering wall, only 
17 per cent. of the height in thickness, supported perfectly the 
heavy sodden filling at its back, no calculation was required to 
show that the 32 and 45 per cent. Southampton Dock counterforted 
wall, the 42 per cent. Avonmouth Dock wall, the 36 per cent. 
West India Dock wall, the 50 per cent. Belfast Harbour wall, and 
the 30 per cent. Victoria Dock wall, would all have stood perfectly 
had the foundation been rock, as in the instance of General 
Burgoyne’s experimental walls, instead of mud, clay, and silt, as 
was actually the case. The aim of the author in the present paper 
had been to set forth, as briefly as possible, what he knew regarding 
the actual lateral thrust of different kinds of soil, in the hope that 
other engineers would do the same, and that the information asked 
for by Professor Barlow more than half a century ago might be at 
last obtained. Although the acquirement of the missing data 
would probably lead to no modification in the general proportions 
of retaining structures, since these were based upon dearly-bought 
experience, and not upon theoretical treatises, it was none the less 
desirable that it should be obtained, for an engi should be able 
to show why he believed a given wall would stand or fall. To 
assume upon theoretical ground a lateral thrust, which experiments 
— to be excessive, and to compensate for this by giving no 
‘actor of safety to the wall, was not ascientific mode of procedure. 
As a result of his own experience the author made the thickness 
of retaining walls in ground of an average character equal to one- 
third of the height from the top of the footings, and if any material 
was taken out to form a panel, three-fourths of it was put back in 
the form of a pier. The objcct of the panel, as of the lin. to the 
foot batter which he gave to the wall, was not to save material, for 
this involved loss of weight and grip on the ground, but to effect a 
better distribution of the pressure on the foundation. It might be 
mentioned that the whole of the walls on the Metropolitan District 
Railway were designed on this basis, and that there had not been a 
single instance of settlement, or of falling over or sliding forward. 
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RAILWAY MATTERS. 


TuE Toronto Street Kailway Company was at date of recent 
news hard at work laying the track. 

THE Government of New South Wales has in hand contracts for 
the construction of 868 miles of railway. 

TE construction of the new Woolwich and Plumstead tram 
lines has progressed from Plumstead old church to the Arsenal 
main gate, with the exception of short distances. The contractor 
has nearly three months. to complete the line, but it is expected 
that the cars will commence running on Whit-Monday. 


Tue Manchester, Sheffield, and Lincolnshire Railway station, 
and that of the Midland, at Sheffield, are to be conn with the 
Telephone Exchange on the 1st of June, Kight hundred and 
sixty-eight Fe «J business messages passed through the Sheffield 
Telephone Exchange on a single day last week. e total for the 
week was 4400, 


THE contract has been eres out for making the first portion of 
the new line from Rhondda to Newport, and from this week the 
Pontypridd, Caerphilly, and Newport Railwa: will be pushed on 
with vigour. The first contract is for five miles, from ‘orest to 
Nantygarw, and here it will fall in with the Rhymney line from 
Caerphilly, which will very likely be utilised. e cost of this 
new branch will be from £70,000 to £80,000, and will occupy 
eighteen months in construction. It is ex to prompt other 
movements, such as increased dock extension at Cardiff, and the 
formation of the new Roath Dock. The project, too, for enteri 

the Rhondda Valley from the Swansea side, is also to be pursu 


Ir would seem as though the project for constructing a tramway 
to connect Wolverhampton wit Sedgley and Dudley had been 

bandoned. Parli tary ion was given to the scheme in 
July last year, and £2000 was deposited with the Board of Trade 
as @ guarantee that the line was intended to be made. But as yet 
there are no signs of the work being commenced. By the terms of 
the provisional order, if the works are not commenced within a 
year of the granting of the permission, the powers conferred cease 
with certain exceptions and limitations. Knowing this and 
remembering that nine months out of the twelve have already 
elapsed, it is understood that the promoters are to be strongly 
— by certain of the inhabitants along the proposed line of route 
to begin operations at once. 


On Wednesday a meeting of manufacturers and other traders of 
Birmingham was held in that town, called ether by the 
Chamber of Commerce with a view of obtaining authentic tefwenpe 
tion touching the excessive and differential rates levied by the 
railway companies for the carriage of goods to and from the 
Midlands, with a view to the guidance of the Parliamen’ Com- 
mittee. It was determined that evidence should be set before the 
committee from the Birmingham Chamber, since many instances 
of excessive freights working to the disadvantage of the iron and 
hardware trade of Birmingham were ti at the ting 
The South Staffordshire Ironmasters’ Association have appointed 
their president, Mr. N. Hingley, together with Mr. A. Hickman, 
of the Spring Vale furnaces, and Mr, Hipkins, finished iron manu- 
facturer, to give evidence on behalf of the iron trade. 


THE Lancashire and Yorkshire Railway Company stands at the 
head of the list of sums paid as compensation to engers. For 
aa million of passengers carried the company paid last year £1200 ; 
the Midland Company, £1100; the London and North-Western, 
£700; the Great Western, £450; the North-Eastern, £350; the 
Great Northern, about £300; the Manchester, Sheffield, and 
Lincolnshire, £60; and the Metropolitan only about £6. These 
figures include nothing to injured servants, but it will be noticed 
that though the trains on the Metropolitan line are more numerous 
and frequent than on any other line, the accidents are fewer. 
The traflic on this line is, however, very different in many ways. 
The trains are numerous, but they are slow, junctions and 
branches are few, and the traffic is all of the same character. The 
danger of travelling due to goods traffic is absent. The goods 
traffic and the passenger traffic will have to be kept separate and 
distinct before we can secure immunity from the most frequent 
cause of accident on main lines, 


IN examination before the Railways Committee, Mr. H. Harrison, 
of Blackburn, stated that the quantity of cotton cloth manufactured 
in North and North-East Lancashire in the year 1880 was about 
220,000 tons, or about two-fifths of the entire manufacture of the 
country. He also said, respecting the weights of cotton and cotton 
products carried by railway to and from the Blackburn district, that 
the ‘‘amount of cotton received in North and North-East Lanca- 
shire, so far as the Master Cotton Spi s’ Association was 
concerned, was about 145,000 tons from Liverpool in the year, and 
from Manchester, about 77,000 to 80,000 tons of yarn were received 
in the year. Very little cotton came from Manchester.” In the 
municipal borough of Blackburn there are about 1,600,000 spindles, 
and 58,000 looms. The consuming power is equal to about 
70,000 tons of yarn per annum, and the producing power is equal 
to 75,000 tons of cloth per annum. Blackburn receives about 
36,000 tons of cotton from Liverpool, and about a similas amount, 
tons, of yarn from Manchester. The previous 
= te to North and North-East Lancashire; not to Blackburn 

one, 


THE Blackburn and Over Darwen tram line, in Lancashire, is 
the first in this country that has been constructed ~ yee for 
being worked by steam power exclusively. On the 14t ‘April the 
line was publicly opened for traffic. e distance between the two 
towns is about three and three-quarter miles. The line is a single 
one, and is provided with nine passing places at equal distances, 
and at each end a triangle is constructed, so that the engine and 
car can be reversed without uncoupling. The system of construc- 
tion is that known as “‘ Barker’s,” and the permanent way consists 
of cast iron sleepers, affording a continuous support for a steel 
rail, and also for the ving stones on each side. e rails are 4ft. 
apart, thus being 8}in. narrower than the usual width. The 
groove in the rail is lin, wide, and jin. deep. The work has been 
carried out under the superintendence of Messrs. Lynde and Son, 
M.M. Inst. C.E., of Manchester. The engines were made by 
Messrs. Kitson and Co., of Leeds. The'cars are reversible, and are 
constructed on the principle known as Eades’ patent, by the 
Ashbury Carriage Company, of Manchester. On the opening day 
the Corporation of Blackburn and Over Darwen made a trial trip, 
great satisfaction was expressed at the arrangements generally. 


A Most important railway item, particulars of which have never 
been collected for any line in the United Kingdom, is—Mr. Green 
remarks, in a recent paper on light railways, read before the Insti- 
tution of Civil Engineers, Ireland—the number of engers per 
carriage mile. On the French lines it averages 9°24, varying with 
the classes ; the weight of carriages per seat is 517 lb., but the real 
weight of es per passenger, allowing for empty seats, is 
1632 1b., or 1881 lb., dividing the weight of the brake van among 
the sengers. The weight of vehicle, reduced in construction to 
double the weight per passenger, is exaggerated in practice to 
eight or ten times the same weight. To obtain the gross dead 
weight it is necessary to also add a proper proportion of the weight 
of the engine and tender; and taking into account trains with two 
engines, empty running, and bank engines, it is found that the 
engine mileage exceeds the passenger train mileage from 3 to 5 per 
= Unfortunately, the passenger trains cannot be separated 

tom mixed trains carrying high-speed goods—i.e., 1 e, 
carriages, horses, &c.—but in such cases apportioning the weight of 
engine and tender—assumed to be two-thirds full on an average— 

tween the passengers and high-speed goods, the total dead 
ba is 17 and 104 times the paying load respectively, while on 
bel new systems the result is more unfavourable, the numbers 

‘ing 22 and 14 respectively. On one of the Spanish railways, for 


each ton of th 
or 1890 of vehicles run was 9°18 tons, 


NOTES AND MEMORANDA. 


_THE first rough results of the census of Assam proper in the six 
districts of the Brahmaputra yb, Ba the population at 
ae which is an increase of 290,000, or 15 per cent. on the 

census, 


A MAGNETIC anomaly of meteoric iron of Santa Catharina was 
recently described before the Académie des Sciences, by Prof. 
Lawrence Smith. Small fragments are very feebly affected - A 
magnet till they have been flattened on a steel surface with a 1 
hammer, or heated red hot. 

THE first published result of the census in Ceylon gives the popu- 
lation of Colombo as 111,942, against 95,145 in 1871. The real 
i ase of pupulation is still er than these figures show, since 
the villages of Bambalapitiya and Welikada were included within 
the limits of the city in 1871, but excluded in 1881, 

Ir appears that at the close of the year 1880 there were in the 
United States 170,103 miles of ees line, and during that 
= 33,155,991 messages were sent. e miles of wire were about 

,000. This does not include the lines used exclusively for rail- 
business. The other countries having the greatest length of 
lines are as follow:—Russia, 56,170 miles; rmany, 41,431; 
France, 36,970; Austria -H , 30,403; Australia, 26,842; 
Great Britain, 23,156; Briti wh tnd, 18,209; Turkey, 17,085; and 
Italy, 15,864, 

‘THERE are now published in the United Kingdom 1986 news- 

Pe rs, distributed as follows:—England—London 378, provinces, 

0871465 ; Wales, 66; Scotland, 181; Ireland, 154; Isles, 20. 
Of these there are 123 daily papers ae in land, four in 
Wales, twenty-one in Scotland, eighteen in Ireland, and two in 
the Channel Isles, On reference to the first edition of the 
“Newspaper Press Directory” for 1881, for the year 1846 it 
appears that in that i there were then published in the United 
Bingdom 551 journals. Of these fourteen were issued daily, viz., 
twelve in England, and two in Ireland are issued daily. The 
increase in daily papers has been most remarkable; the daily issues 
standing 168 against 14 in 1846. The ines now in course of 
publication, including the quarterly reviews, uumber 1097. 

Tue attention of the Société des Ingénieurs Civils, Paris, has 
been directed to a series of comparative trials of gas burners, and 
a paper has been published giving a table, from which it appears 
that while the ordi street gas-jet—tec a papillons, or worn. 
oe for every 1000 litres of gas 7°70 to 8°60 units of light, 
the latest gas burner, that of Herr Siemens, of Dresden, for the 
same quantity of gas exactly, gives 29°00 units of light, being an 
increase from nearly four to one. The compound burner, used in 
the Rue du Quatre-Septembre, gave from 9°20, that of Ulbrich 
Messurer, similar to one of Sugg’s burners, 14°0; the Bengel 

heroidal burner, 12°80; the ) e Goelzer, 10°6 to 11°3; and 
the Siemens ‘‘ Regenerateur,” 20°0 to 29°0. Gas is thus, perhaps, in 
. Tey four times better to meet the electric light competition 

n it was, 


In the new edition of his book on the coal-fields of Great 
Britain, Professor Hull puts the annual coal produce of the 
world at 289,000,000 tons, of which the British Isles furnish 
134,000,000, the United States and Germany coming next with 
50,000,000 tons apiece. The production of Bengal in 1879 was 
523,097, that of New South Wales was 1,444,271 in 1877; but in 
each case, he says, the merest fringe of the coal districts has been 
touched ; vast accumulations, readily accessible, remain behind. 
a ge the decrease in the rate of the growth of the English 
coal production, he remarks that many and various means of 
economising fuel have been brought into use, and that in future, 
no doubt, that, as about a hundred times the amount of light 
through the medium of electrical apparatus can be obtained from 
the coal burned in a steam engine grate, as compared with the coal 
distilled into gas, the rate of growth will further decrease. 


In connection with the discussions which continually take place 
on the corrosion of mild steel and iron, the following note by Dr. 
T. L. Phipson to the Chemical News may be of interest. He refers 
to the remarks of a correspondent who had found that iron and 
steel do not rust when immersed in solutions of caustic soda and 
caustic potash, but was unable to understand why the alkali in 
the a gag sage nergy the oxygen in the water acting on the iron 
or steel, e fact has been known for many years, and the 
explanation was pointed out by the late Dr. Grace-Calvert, his 
explanation being in accordance with the theory propounded by 
Dr. Phipson some years previously—1858—in a paper on catalytic 
force. His experiments showed that the phenomenon of the 
rusting of iron was due to the presence of carbonic acid, this body 
forming the third substance requisite, according to the theory of 
catalysis, to complete the galvanic chain. Without the presence 
of this carbonic acid, or some third substance capable of taking its 
place, the —- cannot combine with the iron at ordinary tem- 
peratures. A high temperature acts like electricity in promoting 
the combination, 


A porTION of the South Kensington Museum has now been 
lighted by sixteen electric lamps for some time. The first outlay 
for the purchase and fixing of engine, dynamo machine, &c., 
pontine 3 to about £1200. According to the Post-office electrician, 
Mr. Preece, the cost of working from June 22nd to December 31st, 
during which period the lights were going on eighty-seven nights, 
for a total time of 359 hours, was £69 2s., being at the rate of 
3s. 10d. hour of light. The consumption of gas would have 
been 4800 cubic feet per hour, which at 3s. 4d. per 1000ft. would 
have cost 16s. per hour, thus, according to this calculation, showing 
a saving of working expenses of 12s. 2d. per hour, or, since the 
Museum is lit up for 700 hours, a total saving at the rate of £426 
per annum. In estimating the cost, only half that of the engine is 
taken, as a second dynamo machine has been added to light picture 

eries and the Art School. The capital is thus taken at £994. 
n making a fair estimate of the annual cost, something should 
also be made, making an allowance of 5 per eent., for percentage on 
capital, and something for wear and tear. £109 10s. has to be 
ded to the £69 2s., leaving a balance to the good of £316 10s. as 
against gas. The last allowance is probably not sufficient, but if 
the figures as to actual expenditure are correct—20 per cent. 
interest—depreciation and renewals may be deducted, and then 
leave a large balance to the good. 


ParPeR is extensively manufactured in the numerous little 
Chinese villages in the valleys about eight miles south-east of 
the city of King-hien. It is made from the paper-mulberry tree 
bark, called T’an-shu-p’i, and wheat straw, which, after havin, 
been well washed and boiled with some lime, is again washed, an 
exposed to dry fora whole year on the sides of the hills. After 
this it is again washed, and then pounded on a stone with a large 
wooden hammer. After this it is left to soak until it becomes 
quite Fig in a large earthenware vessel, containing a liquid 
glue made from boiling the branch of a tree called the Yangkow- 
t’éng, a species of hooked vine. This pulp is then put intoa 
cistern of water, and well stirred up. A finely-made bamboo 
frame, or oblong sieve, is taken by two men, one at either end, 
and dipped twice into this liquid, which is made to run equally 
over the whole surface, as in English hand-paper making. The 
layer left soon partially dries and forms the sheet of paper, which 
is removed by reversing the frame. The sheets are taken to the 

ing room, which room contains a large brick oven, coated on 
the outside with lime, and built up to within a few feet of the 
roof. Upon the top of this oven the paper is placed in parcels of 
about a foot in thickness until perfectly dry; after which sheet by 
sheet is damped once more, and while still moist is, by means of a 
soft brush, made to adhere to the sides of the oven for a short 
time to undergo final drying. It is then made up into bales weigh- 
ing from 80 to 120 catties each, the catty being equivalent to 
14 lb. avoirdupois, The largest sized paper is about 1 ‘‘ chang ”— 
11$ft.—long, and is worth one dollar a sheet. 


MISCELLANEA. 


Tue Patent Shaft and Axletree Company is advised that its 
exhibits of wheels and axles, steel and iron axle and tires, bar and 
other iron, have gained a first award and gold medal at Melbourne. 

THE water consumption of Sydney, New South Wales, is again 
causing anxiety ; 27,000,000 hens were consumed from Bo 
reservoir the week before the last mail left, which isa rate m' 
over the resources of the supply. 

Messrs. W. Smions AND Co., shipbuilders and_ engineers, 
Renfrew, have obtained a first-class award for the model of their 
hopper dredger exhibited by them at the Melbourne Exhibition, 
a of which they have cons ten. 

For the maintenance of public libraries and mechanics’ insti- 
tutes in the colony of Victoria, £133,569 was spent. The receipts 
in 1879 were £27,313, and the libraries contained an aggregate of 
245,068 volumes, besides periodical literature. 

Corton is now being used in the construction of buildings. It 
is converted into a paste by chemical treatment, which afterwards 
becomes extremely hard, and is moulded into large slabs and 
other forms, and aesignated as architectural cotton. 

Excspt that the Island of Chios stands as a pinnacle, it seems 
remarkable that no serious disturbance took place on the surround- 
ing water at the time of the recent great earthquake, especially as 
such island earthquakes are often the result of great shocks trans- 
mitted by sea-bed waves. 

AxovtT 150ft. of the Penzance promenade sea wall, the founda- 
tion of which had been undermined by the sea, fell away on the 
evening of the 17th inst., carring with it a portion of the asphalted 
promenade. A strong breeze from east-south-east had prevailed 
all day, causing a ground sea. 

THE most glowing description has been issued by the Indian 
Government of the richness of the iron ores in Gwalior, and of 
the ease with which they can be worked, with fuel from the 
extensive forests in the vicinity. It will not, however, be readily 
forgotten that the Bengal Ironworks, situated in the centre of a 
large coal-field, failed as a commercial speculation. 

THE exports from Birmingham and the surrounding district to 
the United States during the quarter = March last were 
of the aggregate value of 1,047,567 dols. This is a decrease upon 
the corresponding quarter last year of 396,593 dols., or about 27 per 
cent. The falling-off has been chiefly in hardware, steel, and 
iron. Anvils and vices, chains, hoes, scythes, guns, &c., on the 
other hand, show an increase. 

SraTIsTIcs made up to the close of March show that in South 
Staffordshire there are 146 blast furnaces, and that of these, 44 
are in blast. In North Staffordshire there are 36 furnaces, of 
which 32 are in blast. In North Staffordshire the number is one 
fewer than were blowing at the close of December; but in South 
Staffordshire there is no decrease upon the three months. Among 
the furnaces now in course of erection is one which is being put up 
by Earl Granville in North Staffordshire. 

Borinc operations near Port Clarence, on the Durham side of 
the Tees, opposite Middlesbrough, have been successful, and at a 
depth of about 1043ft. the first bed of solid salt has been reached. 
It is ao pec that in a short time pumping operations will be com- 
menced, and that the Durham salt will become, as in the past, an 
article of commerce to a large extent. The deposit of salt thus 
reached is at a similar depth to that ascertained to underlie part of 
Middlesbrough, a paper on which was read at a meeting of the 
British Association several years ago, and which was found to have 
an immense thickness, and to give on analysis over 96 per cent. of 
chloride of sodium. 


AN account of the massacre of the expedition under Colonel 
Flatters is given in the Times of Monday as furnished by the four 
natives who arrived at Ouargla on the 28th ult. The engineers 
and others of the party were killed by Touaregs, into whose hands 
they seem to have been betrayed by Segheir Ben Cheik, of the 
Chambaa, and Ali Ben Dain Salah. The members of the expedi- 
tion, when assailed, fought hard, first with fire-arms, and after- 
wards with swords, but the big sabres of the Touaregs seem to have 
cut them to pieces quickly. Some of the men of the rear party 
were also p d with poi d dates, but those remaining 
barricaded themselves in a cave, four of them having escaped by 
night for assistance to Ouargla. 


THE Statist in an analysis of the trading results of the leading 
Civil Service Co-operative Stores, amongst other information 
shows that last year’s turnover of the principal stores has been as 
follows:—Army and Navy, £1,930,000; Civil Service Supply 
Association, £1,420,000; Civil Service Co-operative, £514,000. 
One of the interesting features of its analysis is the comparisons of 
the percentages of profits and working expenses. According to a 
calculation it has made, the business of the stores is — roughly 
to about £1 a-head of the population of the metropolis, and may 
be taken to represent the amount of trade done by the minor shops 
on both sides of Oxford-street, from the Marble Arch to Holborn 
Viaduct, assuming the annual sales of each shop to be an average 
of £6000 each. 


AccorDING to a Daily News telegram published yesterday, the 
of New have sed Tigh the veto, the 
Ordinance giving the Edison Electric Lighting Company permis- 
sion to in the streets. The company will 
immediately to introduce its new electric lamps in the offices in 
the business portion of the city around Wall-street. The construc- 
tion of the lamp is simple. It consists of a small bulbous glass 
globe, 4in. long and 14in. in diameter, with a carbon loop which 
becomes incandescent when the electric current passes through. 
Each lamp is of sixteen-candle power, with no perceptible variation, 
in intensity. The light is turned on or off with a thumbscrew. 
Wires have already been put into forty buildings. The company 
will compete with the gas companies by charging the same rates. 
If the latter reduce, the Edison nant will also reduce, and are 
prepared to go lower than the gas companies can. 


SincE 1876 the Corporation of Walsall have been seeking to 
page that town with a complete system of sewerage. The: 

ve now adopted a scheme by Mr. W. J. Boys, their boroug 
surveyor, which divides the borough into two districts. No. 1 
embracing Bloxwich and its vicinity, comprises 2708 acres, and a 
population of nearly 11,000. This would drain by natural gravi- 
tation on to a piece of land at Harden or Goscote. No. 2 district 
includes the town of Walsall and other surrounding places, and 
comprises 5300 acres, and a population of 48,000 or 49,000. To 
deal with the sewage of this district, 170 acres will be required in 
the Tame Valley, 100 acres of it in the ish of Wednesbury. 
Now, Wednesbury also desires to deal with its sewage, and the 
local board there wish to use thirty of the 100 acres which the 
Walsall ple want. There has been some talk of a united 
drainage district for Walsall and Wednesbury, and there have been 
negotiations ; but the Walsall people have objected, and have now 
sought the authority of the Local Government Board to take the 
land they require. At the close of last week and at the beginning 
of this, Captain R. C. T. Hildyard, late R.E., conducted an 
inquiry at Walsall on behalf of the Local Government Board to 
hear the objections raised by Wednesbury. Between the two 
sittings the Walsall Corporation held a special meeting to 
consider the suggestion that there should be a united drainage 
district, which was thrown out during the first day’s inquiry, this 
time by Mr. W. Fowler, Mr. Till, the town surveyor of Birming- 
ham, and Mr. Lemon. When the commission resumed its — 
on Monday, the Town Clerk announced that the Corporation hac 
accepted the suggestion. The announcement was received with 
satisfaction by the Wednesbury authorities, and an agreement was 
signed giving Wednesbury power to join Walsall within three 
months, the works by the latter not to be stayed in the 
meanwhile, and any differences to be adjusted by the Local 
Government Board, 
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TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it qeemenry i 
public, and intended for insertion in this column, must, in all 


cases, be accompanied by a large envelope legibly directed by the 
writer to hi paend } tod a 2d. postage stamp, in order that 


these instructions. 

H.W.M.—We are making the inquiry. 

Enquirer. —Messrs. Kirby, Beard, and Co., Redditch, 

Sr. RoLtox.—They may have something in California with which they saw 
redwood logs 10/t, in diameter, but they certainly would not know their own 
machine by the description you have sent us from what you say is a 
mechanical journal. e cannot cut the logs with the saws mentioned. 

G. M. G.—Coat the inside of your tank with Portland cement. If the tank 
is a small one, use the cement as you would use paint, putting on about 
three coats. If it is a large tank, the whole inside may be rendered with 
Portland cement, gauged with one-half clean sine river sand. 

ENQUIRER.— We cannot answer your question save in general terms. You 
will find it extremely difficult to get 18 miles an hour, even in still water, 
out of a 48ft. launch, and you cannot get it at all on 2ft. 10in. draught 
witha screw. Itis barely possible that it might be done with paddles, but 
we know nothing of the width of vheel which you could use, and we do not 
see how you could perch paddles of the required size high enough without 
making the whole craft top-heavy. j 

Linx.—There is a little book by Cowling Welsh, published by Spon, which 
will supply all the information you require. We could not say what is the 
proper length of link for a valve with a travel of 3hin., without knowing 
all the conditions. If the link is of the suspension type, its length 
will affect the lead, which may or may not be a matter of importance, 
Speaking in the most general terms, a link with a travel of about 12in. 
would suit a valve with a travel of 3hin. 


SEAGE’S APPARATUS FOR RINGING BELLS. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers tell me where I can obtain a circular or 


drawi of Seage’s apparatus for silent practice, being a contrivance for 
ringing bells by which the cla are (ied, but the musle is produced 
on small hand-bells in the chamber. E. W. B. 


Newtoun, April 19th. 


PILLAR AND STALL MINING. 
(To the Editor of The Rngineer.) 

Srr,—I shall feel extremely obliged to any of the readers of your paj 
who will inform me as to the proportionate number of miners engaged in 
getting coal in the United Kingdom working on the pillar and stall 
system, as compared with the mis her oy system. I shall also be poo | 
Obliged by being informed of any book that gives the localities Z . 


London, April 20th. 


SUBSCRIPTIONS. 


at the varwus rauway stations; or it can, if preferred ipplied direct 
rom the office, on the following terms (paid in advance): — 
Halt-yearly (including double numbers)... .. .. &0 148, 6d. 
Yearly (ineluding two double numbers) .. £1 9s. Od, 


If credit occur, an extra charge 0, two shillings and sixpence per annum will 
be made. Tae ENGINEER 1s registered for transmission abroad. 

Cloth Cases for binding Tue Enaineer Volume, Price 2s. 6d. each. 

Many Volumes of Tuk Encineer can be had price 18s. each. 

Foreign Subscriptions for Thin —_ Copies will, until further notice, 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive Toe ENGINEER w ly and 

t-free. Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Covies may had, if 
preferred, at increased rates. 

Remittance by Post-office Order.— Australia, Belgium, Brazil, British 
Columbia, British Guiana, pe of 
France (Paris only), Germany, Gibraltar, Italy, Ja) 
Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port Roumania, Switzerland, Tasmania, Turkey, 
United States, West t of Africa, West Indies, China via Southamp- 
ton, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London, —Austria, Buenos Ayres, France, 

id Greece, Ionian Islands, Norway, Panama, Peru, R , 

,» £1 168. Chili, Borneo, and Java, £2 5s. Signapore, 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an ivch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inser with all i 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this coulien. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 


Spain 
we 
£2 0s. 6d. 


MEETINGS NEXT WEEE. 


Tax Institution oF Crvit April 26th, at 8 p.m.: 
Paper to be read and discussed, ‘The Relative Value of Upland and 


ys 

and their Influence upon its Domestic Utility,” wy. r. G. Stillingfleet 
-D., F.R.S., will preside. 

Friday, April 29th, at 8 p.m.: Indian Section, ‘‘The Building Arts of 

India,” by General Maclagan. 

Indian Council, will preside. 


DEATHS. 
On the 14thinst., at Lucknow, India, JoszpH GREEN Cooke, C.E., 48. 
On the 14th inst., Kms oo at his residence, No. 1, Portland Villas, 
Brixton-hill, Surrey, Wm. Humper, C.E., M.I.M.E., of 20, Abingdon- 
street, Westminster, 8.W., aged 61. 
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THE MYSTERY OF STEEL. 

Mr. Parker's paper on the now famous boilers of the 
Livadia, and the » aller Fo which followed its readin 
during the recent meeting of the Institution of Nav 
Architects, have added little or nothing to the existin 
stock of information concerning the characteristics of crank 
They have, however, gone far to prove that the number of 
those who hold that the world knows all it needs to know 
about the metal is b- Bye oe and it is not too much to 
say that the opinion that the behaviour of steel is full of 
mysteries once held by a few, is now ina fair way of being 
held by every one who has much to do with it. The more 
carefully we examine the statements contained in Mr. 
Parker’s paper, the more we are at fault. It is almost im- 
possible to see in what + the plates were defective— 
yet that they were not trustworthy is beyond doubt. It 
seems that the metal sustained every teat to which it was 
submitted in the yard ; and we have reason to believe that 


it was manufactured on the most approved methods, It 
was suggested during the course of the discussion that the 
metal had been insufficiently worked from ingots or slabs 
which were too small, e have, however, ascertained 
beyond doubt that this was not the case, the ingots being 
all 20in. square. Hundreds of tons of steel plates have 
been made from just such ingots, and they have all given 
perfect satisfaction. Again, it was urged that the anneal- 
ing was improperly done; but it seems that the process was 
carried outslowly and with great care, and this being the case, 
the — against the piling up of the plates on each 
other falls to the ground. §, far as we can ascertain—and 
we have taken some trouble to obtain accurate information— 
Messrs. Cammell left nothing undone to obtain a By 
result by means of well-known and approved methods of 
manufacture. From end to end the case is full of 
anomalies, inconsistencies, and mysteries. For example, 
we find a piece of plate which put into the testing 
machine is not only enormously strong, but, apparently, as 
ductile as a bit of lead, easily broken by a blow with a 
hammer, and utterly intolerant of being straightened or 
bent through insignificant angles. How is this? We do not 
expect a strip of glass to bear bending, for while the tensile 
strength of glass is comparatively high, of ductility it 
has none. Ductility has a been regarded as the great 
factor in determining the power of a metal to bear bending 
strains. When a strip is bent the outer portions of the 
metal stretch while the inner portions are compressed ; 
and lacking ductility, strips cannot be bent without frac- 
ture ; while its presence in gold, copper, lead, and good iron 
enables these metals to be bent and contorted and twisted 
into all kinds of forms. But the steel of the Livadia’s 
boilers possessed ductility in a remarkable degree so long 
as a direct tensile strain was put on the metal, while, as 
we have said, it gave way on the slightest provocation 
when an attempt was made to bend it. No one knows 
why, under the circumstances, the test strips referred to by 
Mr. Kirk at the meeting of the Institution of Naval 
Architects, broke when he tried to straighten them. Their 
brittleness was of one kind only, and whatever was the 
defect in the process of manufacture, or whatever the 
deleterious ingredient present, it possessed a peculiarly 
discriminating c r, defining exactly under what con- 
ditions of stress the metal should be weak and under what 
wrong. It has long been known that phosphorus makes 
steel brittle, but it makes it brittle all round, so to speak. 
Thus a phosphorised steel will have a high tensile strength 
and next tono ductility, but such a steel is tough under no 
conceivable circumstances. Are we to assume that the 
0°03 per cent. of silicon, on the presence of which in the 
Livadia’s boilers Dr. Siemens laid so much stress, is to be 
credited in future with the power of making steel in- 
capable of resisting bending stress, while concerning longi- 
tudinal stress it is inert? If so, the sooner the fact is 
authoritatively made known the better. 


Even if we had made the ground under our feet sure 
thus far, we should not have solved half the mysteries 
presented by the Livadia’s boilers. It is very often stated 
that the punching of holes in steel plates causes the plates 
to crack. If we are to credit no less an authority than Dr. 
Siemens this is a delusion; but for the moment we do not 


I | credit him. We believe him to be quite mistaken. It is 


held that punching creates zones of hard compressed metal 
round the punched holes, and that these zones act as so 
many wedges tending to split the plate. Now these zones 
may or may not exist. No one,so far as we are aware, 
has ever proved that they are there; that is to say, when 
sharp —, which shear and do not wedge their way 
through the metal are employed, as they ought to be. For 
the sake of argument, however, we shall for the time admit 
their existence. If our readers will turn to the drawings 
we have published on page 254, they will see that 
cracking took place in the boilers which failed, not only 
through the rivet-holes or near them, but through the 
solid plate further in. We confess that it seems to us 
impossible to associate wedge zones with this failure. We 
cannot see how a row of wedges close to the edge of a 
— could set up a fracture in a line parallel with 

ut some distance away from that occupied by the 
said wedges. Other cracks in other boiler plates can 
still less be accounted for in this way, and we are 
told that they are the results of severe internal strains, 
It is we think high time that this internal strain 
theory should be reduced to some definite proportions. At 
the present moment it is as _— as it well can be, and is 
employed ety as a refuge for the destitute—an 
asylum to which every one who has no explanation to offer 
of the cracking of a steel plate flies. Now the words 
“internal strains” may mean a great deal, and may be 
intelligibly used to explain a fact; but this cannot be 
done unless what they imply is clearly understood. 
They may mean many things ; for our present purpose, how- 
ever, their use is restricted. Let us see what they ostensibly 
convey. To this end, let us suppose the existence of a 
steel plate 3ft. wide and 6ft. long and }in. thick. Strips 
cut from this plate anywhere give a tensile strength of 31 
tons to the square inch, and an extension of 25 per cent. 
This plate is sheared all round over night, and the next 
morning it is found to have a crack in it, running back 
12in. from the ed This crack has been caused by 
internal strains. If so, it is easy to calculate the amount 
of the strain. The area of the fracture is 12 x 6 X 5=6 
square inches, and the breaking strain being 31 tons, the 
total internal strain must have been 31 xX 6 = 186 tons, 
How did the act of shearing the plate set up a strain of 
186 tons in it?. Let us go a little further. This steel will 
not, as we have seen, break under strain without stretching, 
but it cannot stretch without becoming thinner or narrower. 
Can any one assert that he has ever seen in a cracked steel 
plate the faintest trace of extension? Has the least 
symptom of contraction of area been manifested? It is 
well known that steel bars and strips, when broken in 
the testing machine, show on their black oxidised surfaces 
curves and lines of the flow of the metal as the area 
contracted and extension took place. Is anything of the 
kind ever met with in a cracked steel plate? So far as 
our knowledge extends, the anawer to all these questions 


must be in the negative. What, then, we ask, is the 
nature of the internal strain which pulls a plate in two 
without causing any contraction of area in a most ductile 
metal? To this question a definite answer must be given 
if the theory is to assume a proper scientificshape. We do 
not assert that the fracture 1s not due to internal forces. 
For the moment we express uo opinion of any kind ; but 
we mention the fact that no one has attempted to formu- 
late the internal strains, or to define their nature, or tell us 
anything about them. Thereisamore or less vague, hazy idea 
floating about that they are tensile and compressive in their 
character, and that is about all. Let usapply what we have 
said to the plates of the Livadia. Why aid one of these crack, 
apparently, entirely asa result of internal strain, and yet not 
the slightest evidence was apparent in the plate, either in 
the neighbourhood of the crack or anywhere else, that the 
metal had ever endured 31 tons to the inch, or anything 
approaching that strain? So close an observer as Mr. 
Parker could not have failed to notice the contraction of 
area, and to speak of it if anything of the kind had existed ; 
but he is quite silent on the subject. As the crack began 
and ended in the middle of a plate, and did not reach the 
edge, it is difficult to see how Dr. Siemens’ well-known 
nicked india-rubber theory will apply. So much concerning 
the Livadia’s boilers. We have yet to say a few words on 
certain phenomena connected with steel, which may or 
may not help to throw light on the fracture of these 
boilers; but before doing so we should like Messrs. 
Elder to tell us, and through us that section of mankind 
interested in the use of steel, whether the new shells made 
by the Steel Company of Scotland were manipulated in 
quite the same way as were the shells of Cammnuel’s steel ; 
and we want particularly to know how the caulking was 
done. 

A circular has recently been issued by the Admiralty 
on the effects of temperature on steel, which is calculated 
to cause lively apprehension in the minds of the owners of 
steel boilers. It appears from this circular that at com- 
paratively very low temperatures steel becomes much 
weaken Strips which when cold could be bent on them- 
selves, and behaved like somuch lead, when heated toa light 
straw colour, co nding to a temperature not very 
much in excess of that carried in some modern marine 
boilers, so far lost its ductility that it could no longer be 
bent without fracture. In fact at very moderate tem- 
peratures steel becomes a material very different indeed 
from what it is when cold. We have before now urged 
the necessity of testing steel boiler plates at the tempera- 
ture at.which they will have to work. When this is done 
we have reason to think that some very startling results 
will be obtained ; but for the moment the Government 
circular will be found to ay ample food for thought 
and reflection. The use of steel is rapidly extending, and 
it is of more and more importante every day that as 
little uncertainty as possible should exist about it. It 
has been openly stated that nothing but the very la 
factor of safety present in boilers has averted, up to the 

resent, disastrous results from the use of steel for boilers. 
Whether this is or is not true we shall not pretend to 
say. Until we saw the results of the Government 
experiments just referred to, we would have said it was 
untrue. Now we reserve our judgment. It is, however, 
to the last degree undesirable that all this uncertainty 
should exist. It is not to be denied that shipowners and 
others are becoming fidgetty, to use an expressive word. 
They are not quite certain about steel. Steel manufac- 
turers have already received many hints and warnings 
from shipbuilders and engineers, and they have been told 
very plainly by Mr. Denny that they must look to them- 
selves. The failure of the Livadia’s plates does not stand 
alone. Testing in future will be more severe than it has 
been. All things put together show that more informa- 
tion is wanted,and we would urge on all concerned the neces- 
sity for going out of the old beaten paths, and testin 
under working conditions. Nothing more is to be learn 
by putting cold strips of steel in a testing machine. Boiler 
steel should be tested hot—ship steel cold ; but the speci- 
mens should not be planed or got up. A t many 
experiments remain to be made. Who will take the sub- 
ject up, and undertake ‘an’ original investigation into the 
properties of steel? We think we could promise him the 
aid of every steel maker and user of the metal in Great 
Britain. 

THE ZERO MOTOR. 


Mr. IsHEerwoop has recently been employed to report to 
the United States Government on the merits of a very 
remarkable proposal made by Professor Gamgee. It will 
be remembered that this gentleman has given much atten- 
tion to the construction of ice-making machines ; and a few 
years ago his real ice skating rink in Chelsea attracted a 
great deal of attention. Of late Professor Gamgee has 
resided in the United States, and continued to occupy 
himself with ice and its artificial production. During 
the early portion of the present year he submitted to the 
United States Government the proposal to which we have 
referred, which is that he shall construct a new motor 
which will, to a large extent, take the place of the steam 
engine and work without fire. If such a scheme had been 
brought forward a few years since itsinventor would have 
been regarded as a lunatic. But so much knowledge has 
been disseminated concerning the behaviour of gases, and 
the conditions under. which work is performed, that Pro- 
fessor Gamgee need have no fear now that his ideas will be 
neglected or passed over without due examination. 
Apparently the “zero motor” is “perpetual motion” overagain. 
But theinventor of perpetual motion engines is alwaystryin 
toproducea machine which will work itself without exte 
aid of any kind. Professor Gamgee’s scheme has nothin 
in common with this. He proposes to utilise nat 
forces ; and his engine would be, if constructed, a heat 
engine in just the same sense that the steam engine is a 
heat engine, only he proposes. to work at much lower 
temperatures than the-steam engine requires, and to use 


ammonia instead of water. “~~ 
In order to make the principle involved perfectly iutel- 
ligible, let us consider for a moment what takes place in a 
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steam engine. We take water and heat it, thereby enor- 
mously increasing its volume, and converting it, in a word, 
into what we may call, for convenience, a gas. This gasis 
used to propela piston against a resistance. Itis then suffered 
to escape into a cool chamber, condensed, or in other words, 
reduced in volume as much as it was before augmented, 


and pumped back into the boiler. We have thus a complete 
- dey: and the engine works between two temperatures, 
that of the boiler, say 320 deg., and that of the condenser, 


say 120 deg., and the efficiency of the engine is determined 
solely by the difference between these two tempera- 
tures. Now let it be supposed that the normal heat 
of the atmosphere was 320 deg., then water could 
not exist, but it would be still quite possible for beings 
who could live in such a temperature to work a 
steam engine, if only they could isolate steam from the 
air, which might be done easily enough; and if, besides, 
they possessed any means of reducing the temperature of 
a condenser to 120 deg. Given these two conditions, and 
their steam engine would work without fire. Consider- 
able difficulties would, however, be met with in producing 
the low temperature required, while without it the steam 
engine cai} be impossible. Now we have several liquids 
which behave at normal temperatures, such as 60 deg., 
just as water would behave at 320 deg., and these liquids 
might be used to develope power if only we could obtain 
the low temperature needed to condense them. So long 
as sufficient difference of temperature exists, power can be 
had ; and it is of no consequence whatever whether the 
range of temperature is at one end of the scale or the other. 
Power can just as well be obtained from a fiuid work- 
ing between zero and — 200 deg., as from a fluid working 
between 320 deg. and 120 deg. In the one we must pro- 
vide heat to raise the temperature above the normal. In 
the other we must provide a source of cold, to speak popu- 
larly, and it is far more convenient to do the former 
than the latter. We have no stores of ice and salt, for 
example, to draw upon for the production of zero tempera- 
ture, but we have stores of coal which will give us high 
temperatures. So much being understood the rest will : 
easily comprehended. Without going into details it will be 
enough to say that Professor Gamgee proposes to work an 
engine between 60 deg.and —40 deg., that is to say, through 
a range of 100 deg.; and this he purposes to do by taking 
a quantity of liquid ammonia and putting it into a vessel, 
which we may call the boiler. In this the ammonia will 
be heated by the atmosphere to its own temperature. It will 
boil, and the gas will u in an engine. So far all 
is quite clear. We have one half the cycle, but we have 
yet to see how the low temperature — 40 deg. is to be 
obtained. It is of course out of the question toget this by the 
use of refrigerating agents ; and it is here that the really 
beautiful portion of the invention comes in. When a gas 
is expanded and does work, it is cooled down. Professor 
Gamgee proposes to use his ammonia so expansively, that 
it will be cooled down sufficiently to liquefy. Then it will 
be pumped back into the boiler and the cycle will becomplete. 
An engine would thus be obtained capable of developing 
very great power without the use of fuel. It need hardly be 
said that the man who can achieve this object may hope 
for riches and honours such as the world has never before 
bestowed on inventors. Before we can say whether Pro- 
fessor Gamgee is or is not likely to obtain success, we must 
clearly understand the properties of the fluid with which 
he proposes to work. 

Ammonia is a compound of one atom of nitrogen with 
three of hydrogen (N H,). At ordinary temperatures and 
pressures it is a gas. Concerning certain of its physical 
properties a diversity of statement unfortunately exists, 
Thus, according to one authority, liquid ammonia—which 
must not be confounded with the water saturated with 
ammonia used by Lamm in a totally different way to propel 
tram-cars, as described in THE Encineer for January 12th, 
1872, and popularly known when diluted, as sal volatile and 
hartshorn— boils at — 36 deg. Fah.; while according to 
another it does not liquefy until a temperature of — 40 deg. 
isreached. The difference is apparently small, but it is very 
important at the lower end of the scale of temperatures. The 
higher the temperature at which liquefaction takes place the 
better in one way for Professor Gamgee. The specific gra- 
vity of the gas is ‘59, air being unity ; and that of the liquid is 
‘76, water being unity. The specific heat of the gas is‘508. At 
a temperature of — 22 deg. the gas—to carry out the analogy 
we might term it ammonia steam—has a pressure of 17 lb, on 
the square inch absolute, At 32 deg. its pressure is 60 Ib. 
At68deg., whichis about the highest air temperature it is wise 
to reckon on, its pressure is 126 Ib. on the square inch. The 
volume of the gas as compared with the fluid which produces 
it has not been tabulated. At atmospheric pressure and 
62 deg., 1 lb. of the gas would occupy about 23 cubic feet, 
and 1 lb. of liquid ammonia would occupy about 36°5 cubic 
inches. The tees heat, or the heat absorbed by the 
liquid in becoming a gas, does not ap’ to have been 
ascertained. All the figures we have given must be con- 
sidered as ———- only. Hitherto comparatively 
little interest has attached to what we may term the 
mechanical properties of the gas, and this may account for 
the differences in the figures given by various authors, and 
the silence of all on such a question as the latent heat of 
gas. It will be seen that the maximum pressure which 
Mr. Gamgee can reckon on without the aid of artificial 
heat is 126]lb. absolute. But there is some doubt as to 
whether the gas will remain wholly unliquefied at this 
pressure and temperature. Kemshead states that it will 
liquefy at 60 deg. and 105 Ib. on the square inch ; and it is 
more than probable that the pressures and temperatures 
we have given above are all critical—that is to say, those 
at which the gas is on the point of liquefaction. We do 
not think it would be ety under the circumstances to 
assume that a higher working pressure is attainable with- 
out the aid of heat than 1001b. on the square inch. 

So many points have to be considered that it is by no 
means easy to say precisely to what extent the gas must be 
expanded to produce the cold necessary for liquefaction 
If we deal with it as a perfect gas we find that, if 
the initial temperature is 68 deg. or 529 deg. absolute, and 
the gas be expanded adiabatically three times, the final 


temperature would be — 81 deg.,or very much more than low 
enough. As, however, it will be impossible to prevent the 
gas a picking up some heat, it will not be safe to 
reckon on less than this amount of expansion; possibly 
much more will be required. A three-fold expansion would 
ive a terminal pressure of 33 Ib. on the square inch abso- 
an. but before this liquefaction would have begun. The 
average effective pressure in the cylinder would be 66 lb. 
less the atmosphere 15 = 51 which is a good working 
pressure. So far it will be seen that much is in Professor 
Gamgee’s favour; but it must not, therefore, be assumed 
hastily that his success is assured. Something remains 
to be learned concerning the behaviour of the ammonia. 
The zero motor is in this dilemma, that if the expansion 
be not sufficiently extended no liquefaction will take place; 
while on the other hand, if it is sufficiently great, the 
engine may waste all its energy in overcoming the back 
pressure of the atmosphere. The intense cold of the 
cylinder will tend powerfully to reduce the pressure of the 
at the beginning of a stroke, while towards the end it 
will give out heat and prevent liquefaction, A very complex 
action has to be provided for, and nothing but direct 
experiment can settle the questions at issue. Theoretically 
the zero motor is, so far as can be ascertained from the 
somewhat limited data available, sound in principle. It 
remains to be seen whether it can be reduced to practice. 
We agree with Mr. Isherwood, however, that the invention 
is one having sufficient promise to make its further investi- 
gation very desirable. “What is now mainly desired,” 
writes Mr. Isherwood, “is that Prof. Gamgee may be 
permitted to prosecute his experiments at the Washington 
navy-yard to a conclusion, and there ar his engine toa 
ractical test with as little delay as possible. Should the 
aerate be able to grant this, the favour will be well 
and properly bestowed in the interest of the navy and of 
the world.” 


THE DURHAM SALT DEPOSITS. 

THE attempt of Messrs. Bell Brothers to utilise the immense 
deposits of salt known to underlie portions of the country near 
the mouth of the Tees is of much interest. There is a Hee 
great chemical trade centred on the northern rivers, whic 
depends for salt upon districts at a distance. It is about eighteen 
years since the discovery of these large salt deposits on the 
southern bank of the Tees by Messrs. Bolckow and Vaughan, and 
after considerable delay the late Mr. Henry Bolckow was able to 
assure the shareholders in the company that had purchased 
their works that they had obtained the knowledge that about 
1000ft. below the surface there was a bed of rock salt, at least 
100ft. thick. It was estimated about this time that the cost of 
carriage of the salt from the Cheshire district to the Tyne was 
about £150,000 yearly, and it was apparent that this sum, if the 
bulk of it could be saved, would materially affect the develop- 
ment of the industries dependent upon salt. A good while ago 
Messrs. Bell Brothers proved that the salt deposits were to be 
found on the northern bank of the Tees, and last year they com- 
menced sinking. A few days ago, at a depth of 1043ft., the 
first bed of solid salt was reached. The explorations have been 
carried on with the aid of the Diamond Rock Borer, and so far 
they are successful in demonstrating the presence of vast 
deposits, the exact extent of which cannot yet be stated. It is 
proposed, we believe, to extract salt in the form of brine, and 
then to evaporate it, much on the Cheshire method. The place 
where the boring has taken place is eminently suitable for 
chemical works ; for between Port Clarence and Seaton, a little 
to the south of West Hartlepool, there is a long shore, with 
little vegetation to destroy, and on which houses are few, whilst 
the firm which has proved the presence of salt has a royalty 
over a very large portion of it. Years ago, the salt trade in its 
olden phase was carried on in miniature in that district of South 
Durham, and there is now a probability not only that it will be 
undertaken ona large scale, but also that it may cause the 
chemical trade to be planted in the north-east of Durham. The 
demand for salt increases. The trade has become one of the 
most important of the mineral industries, and the occasional 
stoppage of old works in consequence of subsidences is a proof 
that there is need for the utilisation from time to time of new 
supplies. Henceit may be that the north, richly gifted in minerals, 
may add to the trades that centre in and near the Tees, another 
very valuable, which may prove the parent of chemical manu- 
factures in a suitable locality in the early future. 


ELECTRIC LIGHTING IN STEEL WORKS. 

Messrs. Witson, CAMMELL, and Company, of the Dronfield 
Steel Works, near Sheffield, have satisfactorily established the 
utility of the electric light for the illumination of large steel- 
making premises, both as regards its effulgence and also on the 
ground of economy. On the latter point it should be mentioned 
that the company have not had to put down an engine for the 
purpose, as the ordinary engine used for driving the machinery 
of the fitting shops has been found sufficient. At present the 
lamps number eighteen, and are distributed over the works in 
such a way that the light falls equally on all portions of the 
premises, They are more numerous on what is called the rail 
bank, especially at the part where the rails are straightened—a 
process which requires great accuracy of sight to secure nicety 
of adjustment. The steam machinery is also most efficiently 
lighted, and the steam gauges are as distinctly visible as in 
broad daylight. A lamp is placed in the Bessemer engine house, 
which serves to light the whole of the extensive building, within 
the walls of which are two Bessemer blowing engines, with 
hydraulic engines and apparatus. The method of lighting is 
that known as the “Brush system,” of which Mr. Edmund, 
Halifax, is the agent, and this tleman has carried out the 
arrangements at Dronfield. Each of the eighteen lights has an 
illuminating power equal to 2000 candles. As the Dronfield 
Steel Works are the first important industrial establishment where 
the electric light has been adopted in the district, the experiment 
has been watched with great interest, and the success of the Brush 
system at Dronfield will probably lead to its being brought into 
requisition in other large steel and iron works. ° 


THE WATER SUPPLY OF MIDDLESBROUGH. 

Tue Stockton and Middlesbrough Corporations Water Board 
has become not a little famous in various ways. Its under- 
taking was the first instance where municipal corporations 
became by special Act of Parliament of their own 
water supply. The payment of the enormous sum of £800,000 
by an award rendered necessary by the obstinacy of one or two local 
dignitaries, and when £525,000 might otherwise have been 
accepted, is now a matter of hi The water meter difficulty 


too, which led to so much publie comment, and which has never 
been satisfactorily explained, is still unf . But the Cor- 
seeking fame. 


poration’s Water Board appears still to 


Tuesday it summoned one William Oliver, an innkeeper of 
Redcar, for payment of £5 6s., alleged to be due, and made up 
as follows :—2000 gallons of water supplied by meter during the 
quarter ending February 14th, 1881, £1 17s. 6d.; meter hire, 
4s.; arrears, £3 4s, 6d.; total, £5 6s, The chairman of the 
Guisborough Bench—Admiral Chaloner—asked the representa- 
tive of the board—Mr. Berry—if there was not a mistake in the 
charge—18s. 9d, per thousand gallons. Mr. Berry, after exa- 
mining the account, said it was strictly correct, as defendant was 
an innkeeper, and the water was used for domestic purposes, 
The chairman asked for the clause in the Act enabling such a 
charge to be made, Mr. Berry said that by the Act—which does 
not appear to have been forthcoming—hotel keepers were to be 
charged by special agreement. He admitted no such agreement 
had been signed by defendant, but contended the price was a 
minimum under the circumstances. The chairman characterised 
the charge as extraordinary, preposterous, and out of all reason, 
If it had been 9d. instead of 18s. 9d, per thousand gallons he 
might have made an order for payment. Mr. Berry still pro- 
testing, the case was adjourned for a week to give an opportunity 
for complainants to produce further evidence. 


LITERATURE. 


River Bars; Notes on the Causes of their Formation, and on their 
Treatment by “ Induced Tidal Scour ;” with a Description of the 
Successful Reduction by this Method of the Bar at Dublin. By 
Isaac J. Mann. Crosby Lockwood and Co, 1881. 

Some of the most important contributions to our informa- 

tion on specific points in engineering practice are wont to 

appear as short monographs like that before us, and, like 
the papers read before the Institute of Civil Engineers and 
other kindred societies, furnish in many instances the most 
trustworthy information on the subjects specifically treated. 

Indeed, works of an encyclopedic character have as a 

rule come to possess buta limited value except for the general 

student who has not associated himself with any special 
branch of engineering practice. 

The subject of the removal of river bars should possess 
an interest not only for civil engineers, but for ail con- 
nected with commerce and those engaged in mercantile 
pursuits. In degree the subject is one of national import- 
ance ; for the wealth of a country may be said to depend 
upon its trading power; and trade, in, must neces- 
sarily be to a great extent proportional to the facilities, 
natural or artificial, which eac or affords for the 
admission of vessels of large tonnage to the interior modes 
of communication, whether they are rivers, railways, or 
canals, Taking such a port as Barrow-in-Furness, where 
there is considerable mineral wealth close to the seaboard, 
and apparently an unlimited amount of enterprise capable of 
developing the mineral resources of the district, it became 
evident, after large sums had been spent in providing dock 
and railway accommodation, and numerous other improve- 
ments had been effected, that if ever the port was to 
become one of first-class importance the bar at the entrance 
to the harbour must be cut through, for the admission of 
trading vessels of the highest class, This has been done, 
and there is nothing now to prevent the port from steadily 
advancing in development and importance. 

So in the case of Dublin, although the necessities of 
the case were not so readily recognised or dealt with so 
rapidly, the one great requirement for bringing the port 
up to the position which it should justly hold as the capital 
city of the country, was the removal of the river bar; and 
from the statements given by the author, it is evident that 
the anticipations of the Dublin Port and Dock Board, as 
to the result of this removal, have been to a large extent 
realised. “The tonnage entering the port annually 
between the years 1788 and 1825 fluctuated between 
193,830 tons and 416,978 tons, Since the latter date, which 
corresponds with the “ee of the great North Wall, 
the annual tonnage, with a few trifling exceptions, has 
steadily increased from 396,052 tons in 1825, producing an 
income of £12,841, to 1,953,902 tons in 1879, producing an 
income of £59,315. Thus, in a little over tibty years the 
income has been considerably more than quadrupled.” 
There were doubtless other influences at work, all tending 
to the development of trade, but there can be little doubt 
that the improvement of the estuary is the main cause of 
the advances which Dublin has e as a port since 1825. 
To the engineering profession, however, the chief point of 
value will be the means adopted for the removal of the 
bar which formerly obstruc the entrance to the river 
Liffey, and we believe that those who read Mr. Mann’s 
account of the work will be not a little interested. The 
author, who has been for several years associated with the 
improvement of the port, is thoroughly conversant with 
his subject, and presents it to his readers in a clear and 
even attractive style. 

Eighty years ago the river Liffey was placed in the 
charge of a properly constituted corporation, in which was 
vested the responsibility of preserving and — the 
port of Dublin ; but before this time it was found neces- 
sary to call in the aid of some of the highest engineering 
talent at the time available. The subject was acknow- 
ledged on all hands to be one of no small difficulty, and 
there can now be little doubt that the conservancy 
authority acted at the time with considerable judgment in 
adopting the principle which has been followed for deepen- 
ing the approach to the estuary. To Captain Bligh and 
Captain Corneille is due the credit of suggesting a 
continuous training wall, which, with the previously 
existing south wall, would, it was hoped, have the effect of 
scouring the river bed, and removing the bar of sand 
from the entrance to the channel. This scheme was 
approved by the elder Rennie, and it has been carried out 
in a slightly modified form with excellent effect ; so that 
at the present time vessels of 23ft. draught may now 
enter the port, though formerly only vessels of about 
400 tons could do so. 

Not to pursue the subject farther, we would recom- 
mend all interested in harbour works—and indeed those 
concerned in the improvement of rivers generally—to read 
Mr. Mann’s interesting notes on the treatment of river 
bars ; they are well written, and cannot fail to im 
useful information upon a subject of considerable 


On ! importance. 


Aprit 22, 1881. 
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correspondents, 


HIGH-SPEED LOCOMOTIVES, 


§1r,—I have read with much interest the letters which have 
lately appeared in THE ENGINEER on railway —_ on the Great 
Western and the narrow gauge railways; but I do not think any of 
the writers have settled the question, which after all is this—Can 
the broad gauge engines of the Great Western run heavier loads 
at higher speeds than the narrow gauge engines? They did this in 
1846, when trials were instituted by the Gauge Commission, the 
best bit of line then in England, between York and Darlington, 
being selected by the narrow gauge people, and a locomotive built 
specially by Stephenson for the occasion, On the other hand, the 
Great Western used an old engine, the Ixion, in the trial between 
Paddington and Didcot. The full particulars I have not now by 
me, but this 1 remember—the narrow gauge people were simply 
nowhere in the race. It may be different now, and I should be 
very sorry to pronounce any opinion dogmatically, but the only 
way to settle the point is to run the old race over again between 
London and Didcot for the broad, and York and Darlington for 
the narrow. The tests should be in the first case with equal 
weights, and then with heavier, on the part of the Great Western. 
In this way only can the question be settled. 8. Darton. 

Mansourah, Egypt, April 4th. 


S1r,—I read with much interest a letter from “Fair Play,” in 
the number of March 18th, giving an account of his run from 
Euston by the 4 o’clock express. What he says shows, I think, 
that the ties Se and North-Western Railway is not behind any 
other in the matter of speed; its 4-wheeled coupled engines do 
their work very well, and I do not think that Mr. Stirling’s engines 
on the Great Northern Railway do their work any better than the 
London and North-Western, for, as it stated in “* Fair Play’s ” letter, 
that they travelled as quick as seventy-four miles an hour, doin 
four and a-half miles in 3 minutes 37 seconds, which is quite pases 
as the Great Northern Railway. The whole run throughout was 
remarkable for its speed, which was no doubt very good ; and when 
the fact that the weather throughout a good part of the journe 
was very wet is considered, it is certain that the run was very well 
performed, for although they were stopped at Willesden slightly 
over their time, and again at Denbigh Hall, they reached Rugby 
exactly at their time, 5.48, not being one minute late which was very 
creditable indeed on such a heavy road and in such bad weather. 
Mr. Stirling’s engines, with their 8ft. drivers, don’t do better than 
that, and I should think there are not many engines which would 
do as well, Certainly the Great Western would not do as well, for 
I have seen the Dutchman stick at Bristol on a wet day with six 
carriages, and it was quite two or three minutes before the engine 
would move the train at all. Now the 4 p.m. to Rugby took fifteen 
carriages behind her, and I believe the Great Western maximum load 
is about nine of their bogie carriages, if as much. The London and 
North-Western are not timed to run at an excessive speed, not 
over about forty-seven miles an hour, but that is not to say 
that they do not, for it is a very punctual line, and trains are often 
obliged torun very hard to keep their time, which they do very 
well. The Irish mail runs generally very quick between Chester 
and Bangor, doing the journey, sixty miles, in an hour, or perhapsa 
little over. The Great Northern are timed toa very high speed, 
but I do not think that really they go any quicker than the London 
and North-Western. The Midland expresses average about forty- 
five miles an hour ; and I beg to differ with ‘‘G. N. R.,” your corre- 
spondent of last week, about them. The Midland 7ft. coupled 
engines are specially built for their main line expresses, with which 
they always run, and take eleven to fourteen bogie carriages at a 
very good speed—about fifty miles an hour—and are specially good 
on a road with steep gradients and curves, like that from Derby to 
Manchester, ‘‘G. N. R.” says that coupled engines are never put 
on @ main line express ; that isa mistake, for the London and North- 
Western nearly always use them on theirs, and the Midland, Great 
Eastern, Lancashire and Yorkshire and North Eastern do also. If 
coupled engines are not put on expresses, why do locomotive super- 
intendents nearly always prefer to build them instead of singles? 
I expect it is because they can climb banks better than the singles 
do, and do not slip so much in wet weather, taking heavier loads as 
a rule; in fact, because they do their work much better as a whole 
than singles. The London and North-Western does not build any 
single engines now, all the new ones are coupled, 5ft. Gin. Indeed 

_ the Great Northern and Great Western are among the only lines 
that use single engines always. I should be much obliged to “‘ Fair 
Play ” if he would state what engine it was that took the 4p.m. to 
Rugby on the 5th March, and whether it was asingle or coupled. 

March 30th. B 


Srr,—I cannot refrain from saying what a treat it is to read such 
a letter as that from Fredk. H. Cridland, in your last week’s 
paper. I certainly never knew before that the dome had any 
influence upon the speed of a locomotive. I can hardly think the 
extra height would make that morning train on a southern line 
invariably late. I can only account for the fact in one way—that the 
domeless engines ran regardless of their doom, and that those 
with domes were doomed to be late. However that may be, I beg 
to dispute Mr. Cridland’s statement that drivers prefer engines 
without domes, as I believe the contrary is the fact, and if all the 
drivers were canvassed, that at least 99 per cent. would vote for 
the dome. Moreover, asthe London and North-Western, Midland, 
Great Eastern, London, Brighton, and South Coast, Great Western 
—narrow gauge—North-Eastern, Manchester, Sheffield, and Lin- 
colnshire, North Staffordshire, North British, and Caledonian 
Railways all use domes, where are the several other companies of 
that do not? Nooneadmires the graceful outlines 
barring the cab—of Mr. Stirling’s magnificent engines more than 
myself, but at the same time I know they are ticklish on the water 
level question, especially with the round topped fire-box, which 
must be carried so very high to get a fair quantity of tubes in that 
the steam space is much crippled, and on that account the drivers 
would as a rule prefer the flat topped fire-box and a dome; the 
vacuum brakes also add to the difficulty of carrying the water 
steadily. I must not, however, trespass further upon your s 5 
Lincoln, April 12th. J. T. 


Srr,—I have read Mr. F. H. Cridland’s letter in your issue of the 
8th, which is a reply to my letter of the 25th, and would again like 
to say a little in reply thereto. In his first remark he says he has 
we drivers prefer engines without domes to those with 
them. Now I have found drivers who prefer domes. Only within 
the past few days I have spoken to drivers who have had domeless 
engines, and they prefer them with domes. Again, Mr. Cridland 
remarks that the domeless engines are the higher speed engines. I 
can say from experience, without hesitation, that the question, 
dome and no dome, has nothing whatever to do with the speed of 
anengine. Then your correspondent goes on to say if the engines 
of the Great Northern Railway express trains were run as described 
by me, many accidents would result, while none have yet 
occurred through low water to any of them. In or to this I 
would remark that I have been informed by persons who have been 
in the employ of companies who possessed domeless engines, that 
drivers now and then run eight and ten miles without ever seeing 
the water in the water-gauge glass. Drivers have had their engine 
boilers washed out alternate nights for a week together, because, 
as I know from my own experience, the engine would not be able to 

the water in the boiler with the little grease which might get 
worked in. This is again quite the reverse of an engine with a 
dome on, for I have known drivers not unfrequently give them a 
little grease in the boilers. 

And again, Mr. Cridland says, were the running of engines with- 
out domes accompanied by the inconveniences and dangers described 


by me, the practice would be immediately condemned by the - 
neers of the present day, and that many companies which up to 1870 
never possessed a domeless engine have now numbers in daily use. 
When your correspondent speaks of the engineers of the present 
day, I think it not right to assume that the engineers of two com- 
panies represent our great railways. I cannot personally say 
what class of engines run on the southern lines, but I can 
quote some of the leading railways in the kingdom that run engines 
with domes, and I think if I give great odds the benefit of the 
doubt ought to be on my part. 

I may commence with the Midland and the London and North- 
Western Railways. The former comune I am given to understand 
will very shortly attain No. 1500. e latter is running No. 2200 
and over, and out of these two numbers alone eying (Aeapeos I 
say hundreds—have been turned out of the shops in the last very 
few years, and all with domes on. On the North-Eastern and 
North Stafford all new engines of the latest designs have domes 
on. By-the-bye, I nearly forgot the Lancashire and Yorkshire 
some few years ago some new engines built by Sharp, Stewart, 
and Co., Manchester. These were of the Great Northern type, four- 
coupled domeless ; but I saw a short time ago thatthe engineer of the 
Lancashireand Yorkshireis having domes put on. Also some of their 
older passenger engines. And lastly, our own small but enterpris- 
ing company, the Manchester, Sheffield, and Lincolnshire. I can 
well remember when No. 121 was the highest ; now it has this 
week turned out of the works No. 451, every one with domes on. 
And in conclusion, I hope, with the very high figures which I have 
shown, that your readers will be well satisfied that engines with 
domes on are the engines for the present day, and that your 
readers must not be surprised at a future date of seeing some of the 
domeless engines figuring with domes on. es Se 

Stockport, April 14th. 


Sir, —‘* 8. R.” in his formula for speed steel tires may be run at 
is in error, having neglected multiplying D by = » Which reduces 
the mileage to 346 per hour ; the simple formula being 

radxgxy 

= Seconds per hour | 

feet in mile aes 
for the bursting of a steel hoop of any diameter din. in section 
under centrifugal force. As to coupling rods, I make the mileage 
S for the example given 110 miles in place of 84. Taking the data, 
the distributed weight to break the coupling rod 102in. in length 
by 44in. depth, weight 127°5 lb. per inch thick— 

2°31 x 20,000 x 4°52 


= b. 
102 91721) 
TX X 972 _ 
the velocity of crank r =\/ 50‘lft. 


velocity wheel = 50°1 x R 12 per sec. 


miles per hour S = 162 x 2 = 110 miles. 


As to breakage of coupling rods, I fancy this is due more to the 
inherent mechanical difficulties than weakness to resist centrifugal 
force—a rigid tie betwixt two wheels, which let them be ever so 
exactly made can never be perfectly alike. I notice the engine in 
question has lateral side play of axles in addition, which throws 
another element of uncertainty in the matter. For high speed 
locomotives the doing away with these coupling rods would add 
another factor in security. W.S. 

Liverpool, April 13th. 


SAFETY VALVES. 


Sir,—I trust you will allow me sufficient space to reply to the 
personal remarks of Mr. Adams, the well-known maker of safety 
valves, Manchester, which appear in your issue of the 8th inst. I 
think, as a ‘‘member of the brotherhood,” he had no right to 
make them. We were not discussing each other’s personal 
qualities, but a scientific question. Mr. Adams shows, and has 
before shown, great pique at my safety valve. Is that because he 
has recognised in it the carrying out of higher principles than he 
had himself foreseen? I admire Mr. Adams’ force of character ; 
but he is a thorough Englishman—possessed of great virtues and 
of great faults. If he had a good patent to work upon, I believe 
he is just the sort of man to make a fortune. But !—Non omnia 
possumus omnes. JouN C. WILSON. 

5, Westminster Chambers, Victoria-street, 

London, April 11th. 


Srr,—Having seen a letter on the subject of safety valves 
generally, and Adams’s valve particularly, in a recent number 
of THE ENGINEER, I have thought that my experience of Mr. 
Adams’s valve may be of interest to some of your readers, and I 
therefore ask for a little space in your paper. I have been engaged 
in the capacity of a seagoing engineer for some years, and during 
that time I Fond been in four steamers fitted with these safety 
valves, so that I am justified in claiming to have some experience 
of them. Now in none of these instances was the valve anything 
like so perfect in its action as Mr, Adams asserts it to be, and in 
two of the four cases it was seem 4 See woe In the first of 
these it was fitted on board a steamer having engines of some 600- 
I.H.P. We had two boilers with a pair of Adams’s valves on 
each, They were loaded to a pressure of 75 lb. per square inch. 
They lifted most accurately at the proper pressure, and beyond a 
doubt they eased the boilers rapidly, but they eased them too 
much, for they never shut until the pressure had dropped to 62 Ib. 
During last summer I left England as engineer, in charge of a 
steamer built for a —-* of Greek merchants, her trade being 
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of March, which is as follows : ‘‘ The ay eine having been 
giving me much dissatisfaction during the last week, alternately 
eaking and sticking, I opened the casing to-day and found them 
in a very dirty state, in addition to which I found the spring sleeve 
fast jammed on the spindle, and the spindle on its passage through 
the lower part of the casing.” Such, Sir, has been my experience 
of this valve. I do not go into figures to prove anything, I simply 
state the facts of my experience, and with these facts before my 
eyes I cannot yield unto Adams’s safety valve the homage whi 

r, Adams seems to consider as its due. I have just arrived in 
England from Greece, and have not yet had time or opportunity 
to read the letters of Mr. Messenger, ‘‘ X.X.,” or John C. Wilson, to 
which Mr, Adams, in his letter published on the 8th, alludes, but I 
shall look with much interest for further correspondence on this 
most important subject. CHIEF ENGINEER. 
London, April 19th. 


Srr,—Mr. Adams asserts that I have thrown down the gauntlet.; 
in this he is mistaken, as I only wished to convey to ‘ Inquirer” 
—see ENGINEER of February 25th—and others information which 
I had some trouble in collecting at a time when I had to design 
safety valves for —_ marine boilers under Board of Trade super- 
vision. The valuable information published by the Engineers and 
Shipbuilders of Scotland materially assisted me, and if Mr. Adams 
had seen my book he would see that my indebtedness is duly 
acknowledged in the first sentence, 

The rule based on the above authority Mr. Adams calls my 
‘* muddled rule,” and he then proceeds to give his own rule, which is 
certainly very simple, viz., that for a phe, natural draught a good 

ractical rule for the opening of safety valve orifice in square 
inches is the total grate area in square feet divided by one-fourth 
the absolute aggre in pounds per square inch. I should like to 
know what . Adams considers a ‘“‘good natural draught,” 
because if I begin to design a safety valve I must know this before 
starting, then I shall no doubt have a very simple rule indeed for 
future use. But from experience I know that the natural draught 
in boilers varies as much as 200 to 300 per cent. 

Again, his rule takes no notice whatever of the evaporative effi- 
ciency of the boiler, and gives us no idea of lift or diameter of 
valve; in fact, his rule is very much like calculating the strength 
of a beam by multiplying the breadth by the square of the depth 
and taking no notice whatever of its length. I must, therefore, 
decline with thanks the offer of Mr. Adams’s nice little rule for the 
next issue of my book. I must also remind him that in my letter 
in your issue of March 18th the rule I gave aaued to safety valves 
of the ordinary construction, and that my muddled rule, in ond of 


ving the indefinite factor of a good natural draught, was 
ft) On the rate of consumption of fuel per square foot of fire-grate, 
which is the result of draught whatever it may be ; (2) the evapo- 
rative efficiency of the boiler; (3) the necessary area of safety 
valve opening ; (4) the lift and diameter of valve. 

Again, Mr. Adams calls on me to demonstrate the reason why 
an ordinary valve should be of such a diameter that it will provide 
the necessary opening for the outflow of all the steam any boiler 
can make by a lift of one thirty-sixth of its diameter, and which 
he asserts is a serious offence against philosophical knowledge. 

The first reason is that when steam is flowing in a large volume 
out of an opening, such as that underneath an ordinary safety valve, 
the pressure falls in the immediate vicinity of the opening below 
that in the body of the boiler, and the more the valve lifts the 

eater will be this fall of pressure as compared with that in the 
oe of the boiler. The second philosophical reason is that when 
a spring is used, the higher the valve lifts the greater will become 
the resistance of the spring due to this lift. So that if a valve is 
so small that it must lift a considerable distance more than one 
thirty-sixth of its diameter the steam will be seriously falling in 
pressure below, and the spring seriously obstructing the lift above 
the valve. 

I have one more question to answer, viz., the comparison of the 
British and German regulations as to the area of safety valves. 
The British Board of ‘Trade rule is half a square inch of safety 
valve area to every square foot of fire-grate, ignoring the pressure 
altogether. Whereas by the German law, valves are so proportioned 
that they vary in size exactly in the inverse ratio of the absolute 
pressure, and I for one certainly think they have philosophy on 
their side. Ordinary safety valves, if proportioned by the Board 
of Trade rule, are undoubtedly too small for low pressures and too 
large for high pressures. If proportioned by the German law they 
are about the same size as those by the British at about 72 lb. abso- 
lute pressure; but for pressures below 72 lb. the German are 
larger, and above 72 lb. they are smaller. 

With regard to spiral springs, I fear, Mr. Editor, I shall extend 
this to too great a length for your valuable space—but I must 
give the Board of Trade rule, by which all springs must be 
proportioned which come under their supervision, and which 

“Inquirer” and perhaps some of your other readers may not 
know. It is— 


Dea 


S = load on spring in pounds; D = mean diameter of coil in inches; 
d, the diameter if round, or side if of square steel in inches; C = 
for round steel, and C = 11,000 for square steel. All my informa- 
tion I have imbibed from such well-matured works as those of the 
Engineers and Shipbuilders of Scotland, Professor Rankine, Napier, 
and others. Safety valves which I have designed for boilers up to 
120-N.H.P. each, by the assistance of this information, have 
enabled me to prove that in practice the results thereby obtained 
are correct, ont they have all passed the strict Board of Trade 
tests under full fires with stop valves closed ; all the steam passing 
the safety valves without undue accumulation of pressure. 

I am aware that Mr. Adams has a valve of his own, which is, I 
hear, highly approved by the Board of Trade. The results he has 

a wil 


to carry passengers, mails, and now and _ then troops, t the 
islands of the Grecian Archipelago. We had engines of some 
300 I.H.P., and these were Pg woe with steam by one boiler, 
which was fitted with a pair of Adams’ valves. We left England 
in the autumn of 1880, and almost from the beginning we 
had trouble with our safety valves. They were loaded to a pres- 
sure of 75 lb, per square inch, and in November they began to 
leak very seriously ; I had them opened and breecqen cleaned, 
but saw that the temper of one of the springs was rapidly leaving 
it. Having, however, cleaned everything thoroughly, I recon- 
nected the whole thing, but on going to sea the blowing was 
almost as bad as before, and this Kept increasing at so serious a 
degree that in the following month I was unable to keep more than 
65 Ib. of steam, and having no opportunity of stopping for a suf- 
ficiently long period to get the steam away at the time, I was 
obliged to cut off the brass washer and screw the covering cap, 
until I could carry the necessary Pa On the first opportu- 
nity I put in a new spring which I had amongst my spare 
gear, and for a little while all went well. One day, towards the 
end of January, the ship being then lying under steam, waiting for 
the mails, the third engineer—who had just joined, and was on 
duty in the engine roon—reported to me an excessive pressure by 
the gauge. I immediately ran down and found a pressure of 951b. 
on the gauge. Having plenty of water in the boiler I endeavoured 
to ease the valves, and on shaking their connection they lifted with 
a roar, and soon eased the boiler to its proper pressure, but not 
until a very considerable quantity of water had escaped. The 
next entry I find in my log book is on the 25th of February, and 
is to the effect that ‘‘the safety valves are again working ly, 
and are blowing considerably below the proper pressure.” On the 
following day I read, ‘‘The safety valve which has not hitherto 
given us any trouble is blowing at 701b.,” and on the 27th I have 
the following entry: ‘‘ Whilst discharging cargo at Salonica, 
obliged to cut the washer out of defective valve, so that I may 
screw it down to blow off at 751b.” A week later I put a new 
spare spring to this valve, and then all went well until I come to 


| my last entry on the subject, made at Constantinople on the 20th 


1 no doubt be different to those obtained by —T 

safety valves, to which my letter referred, and on which my boo! 

was written, and we shall all be glad to know what he has accom- 

plished in this field. THOMAS MESSENGER, 
43, Strond-street, Dover, April. 


THE CLARK AND WEBB CHAIN BRAKE AND THE CONTINUOUS 
BRAKE RETURNS, 


Srr,—In the Blue Book containing the continuous brake returns 
for the six months ending December 31st, which has just been 
issued, will be found a surprising assertion as to one particular 
merit which is claimed for the Clark and Webb chain brake. On 

e 9 of the “ Returns” it is stated by the London and North- 

Vestern Company, and on page 10 by that company and the Cale- 
donian—working as the West Coast Railway—that this brake 
“cannot creep on when not required to do so whilst the train is 
running at s , all danger on that score being consequently 
aveided.” is surprising assertion was first made in the returns 
for the six months ending June 30th, 1880, and although its publi- 
cation might pass unihaleegel for once, as it might possibly have 
been made by mistake, it is too great a claim upon one’s credulity 
to a second time unnotieed. 

t is only necessary to turn to the returns made by the above 
companies of the working of the above brake during the year 1880 
to find abundant disproof of the bold assertion that this brake 
‘cannot creep on when not required to do so whilst the train is 
running at speed.” The first instance reported is, “‘ March 3rd, 
9.10 p.m. train, Glasgow to Carlisle, delayed three minutes. Brake 
went on of itself three times on W.C.J.S. carriages 24 and 72; 
caused by cord slackeningand trailing onthe ground.” Then follow : 
‘June 30th, 1.40p.m., Carlisle to Glasgow, delayed one minute; brake 
having gone on of itself on W.C.J.S. carriages 62, 15, and 22. 


Cause unknown. August llth: 8.5 p.m. Holyhead to Crewe, ~ 


delayed four minutes through the blocks of the countinuous brake 
ing on tothe wheels, owing to a cord getting entangled in a horse- 
oo which had no loop for the cord, August 16th ; 8,35 Victoria 
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to Willesden, the blocks-of the continuous brake went on to the 
wheels and delayed the train sixty-five minutes. Friction wheels 
were adjusted too close to eachother. November 29th: 9.15 p.m. 
from London, continuous brakes went on, and the blocks skidded 
the wheels. The chain had been secured too tightly at Tamworth; 
nine minutes delay. December 7th: 11.10 p.m. Liverpool to 
London, delayed six minutes at Camden through the continuous 
brake going on. The cause of the occurrence cannot be ascer- 
tained, as the brakes were in good order when examined 
on the arrival of the train at Euston. December 20th: 
The 5 p.m. London to Holyhead, delayed five minutes 
at Col through the blocks of the continuous brake going 
on to the wheels. The cord which actuates the brake from 
the engine had become contracted through wet. October 2nd: 
9.40 p.m. Perth to Dundee, West, delayed eight minutes near 
Glencarse. Brake went on of itself, brake lever in W.C.J.S. van 
156 having sprung up. October 8th: 7 p.m. Carlisle to Glasgow 
_ delayed eight minutes. Brake went on of itself on W.C.J.S. van 
83, cord being too tight. October 19th: 1.40 p.m. Carlisle to 
G w went partially on of itself on W.C.J.S. van 90, the 
wheels and tires of which became so hot as to necessitate its being 
detached and another van attached in lieu of it at Lockerbie, 
delaying the train thirteen minutes. November 20th : 4.30 p.m. train 
Glasgow to Carlisle delayed ten minutes near Thankerton. Brake 
partially went on of itself, owing, it is supposed, to tightening of 
cord.” In addition to the above there are seven instances of 
“‘working on” of this brake reported by the North London 
Company during the last twelve months. the above instances 
occurred whilst the train was running at 5) , thus completely 
disproving the assertion of the London and North-Western and 
West Coast Companies, that ‘‘all danger on that score is avoided.” 
It is difficult to believe that any supervision was given to the 
returns by the above companies, when preparing them for the 
d of Trade, or such an unfounded statement would surely 
never have been allowed to be issued. According to the Railway 
Returns (Continuous Brakes) Act of 1878, “‘ any person who makes 
or is privy to the making of a return under this Act, which is to 
his knowledge false in any particular, shall be liable, on summary 
conviction before a court of summary jurisdiction, to a fine not 
exceeding £50.” It is to be desired that either the above clause, 
or the love of truth, will cause the London and North-Western 
Company to withdraw the objectionable assertion from their next 
return to the Board of Trade. : NY. ARMITAGE. 
Shakespeare-street, Bradford, April 9th. 


RAILWAY CARRIAGE LIGHTING. 

Srr,—May I be permitted a small space in THE ENGINEER to 
explain the systems of illumination by means of compressed gas 
patented by my father and myself, inasmuch as I think that the 

r upon this subject read by Mr. Nursey before a meeting of 
he Society of Engineers, taken by itself, without the discussion 
which followed it, and which was decidedly favourable to our 
present method, is liable to leave a wrong impression upon the 
minds of those who see it? 

It will no doubt be generally conceded that the one thing needful 
in lighting railway carriages, buoys, &c., is as much light in as 
small a space as possible, and at the smallest ible cost; up to 
the present date we have employed two methods of doing this. 
The first of these was suggested some fifteen or twenty years ago 
in ‘*The Gas Engineer's Book of Reference,” published by my 
father, and consists simply in compressing a rich gas into receivers 
placed upon the vehicles or edifices to be Tighted. The gas when 
required passes through an automatic regulator which preserves 
a constant burner pressure, no matter what that may be, existing 
in the cylinders, or what number of lights may be burning within 
the capacity of the regulator. This system is certainly, as Mr. 
Nursey truly remarked in his paper, thoroughly practical. The 
objections, however, which we sce to this plan, are—First, that 
special gas works are required at each filling station; secondly, 
that a rich gas will not stand a very high compression without 
losing an appreciable percentage of its and, 
thirdly, the great cost compared with that of an equal amount of 
light furnished by our second system. 

In carrying out this plan, we compress ordinary coal gas to any 
pressure that may be considered desirable, ranging from 50 Ib. to 
900 Ib. per square inch, according to the requirements of the case. 
The regulator is employed as before, and the gas, at the burner 
pressure of say seven or eight-tenths of an inch column of water, 
passes through a carburetter placed upon the object to be lighted, 
and automatically takes up about two gallons of hydrocarbon per 
1000 cubic feet, without the possibility of its being dropped again 
before consumption. The amount of light per cubic foot is rather 
more than that obtained by the consumption of the same quantity 


hle ¢, 


arranged so as in a great measure to diffuse an eq p 
ture throughout, and the heat is brought up gradually, there 
should be no difficulty in annealing successfully with the furnace 
actually employed ; and, of course, it was supposed that such success 
had indeed been attained. 

There can be no doubt that mild steel is injured to some extent 
by punching, not perhaps in strength but in ductility. The reason, 
viz., the formation of a hard zone round the punch hole, is very 
obvious. The question has now arisen: Why should there be a 
liability in a steel open to no objection on the score of chemical 
composition, and petent to meet all the mechanical tests 
heretofore imposed, to in more d ge from this process than 
another in no way superior to it in other respects? What is the 

recise nature of the concealed ‘‘rift within the lute ?” How can it be 
etected in time? how pope veg I agree with Mr. John that it 
would have been as well to take the opinion of steel makers on such 


points. 

As to the improvement brought about by increased working of 
the plates, before we can venture to be precise in this matter I 
think we should be able to distinguish clearly between what we 
owe to such working and the increased flexibility due to the 
diminished thickness of the specimens. This does not appear to 
have had the attention it deserves. The proper method would 
ow to be, not to roll down suspected material to different 
thicknesses, but to start with ingots of different sizes, then finish 
and test at the same thickness. A, ALEXANDER, M.A. 

Cyclops Works, Sheffield, April 14th. 


SOUND STEEL CASTINGS, 

Srr,—In referring to your very interesting articles upon the 
above subject, it is not my intention to enter upon a discussion of 
the merits or demerits of the several methods enumerated for the 
consolidation, or of the theories offered to account for the forma- 
tion of cavities within steel ingots; but I note at least one error 
that calls for correction, viz., that the ‘‘ mechanical method” has 
been abandoned at the Abouchoff Works. Now, up to June last I 
was directly responsible at those works for the successful results of 
this process, which was then in daily operation upon a large scale, 
whilst in a letter of recent date from the chief of those works, I 
am informed that all is still going well with the plant and process. 

That the compressed steel is ‘‘ stronger or more ductile than if 
made by other methods does not appear” from the results of 
Chernoff. ; but it does most certainly appear from the results of Sir 
Joseph Whitworth, published from time totime in the ‘‘ Proceedings” 
of the Institution of Mechanical Engineers, &c. But independentl. 
of these, it is scarcely necessary to remind engineers and metal- 
lurgists that there is steel and steel, and that the methods of 
making sound ingots have not as yet been set up as antidotes to 
bad materials, or bad melting in either crucibles, furnace, or con- 
verter ; and further that the same metal will give widely different 
results according to the sub t treatment it has received. 
Therefore, before Chernoff’s results can have any value as applied 
to the ‘‘ mechanical method,” it is necessary that he shall give the 
results as applying to ingots of the same metal fluid-compressed 
and uncompressed, or from forgings of the same metal, each having 
been treated to a like amount of Cates and annealing under 
the same conditions, and when he has complied with the n 
conditions, I venture to believe that his figures will permit of a 
different construction to that which they are intended to bear. 

W. H. GREENWOOD. 

Pheenix Foundry and Engineering Works, 

Derby, March 30th. 


AVELING ¥. MCLAREN. 

Str,—Allow me to offer a few words in reply to the curious 
letter by Mr. Aveling, contained in your journal of 15th April, 
1881. Whatever remarks Mr. Aveling may have to make respect- 
ing my letter on the above subject, I sincerely trust that he will 
address them to the writer only, and not allude to my superiors, 
who are in no way oman 4 for my friendly criticisms, which 
~— written in the intervals of business and altogether unknown 
to them. 

Mr. Aveling cannot have read my letter very carefully or he 
would have seen that before there could be any desire on my part 
to imitate his patented arrangement of 1870, my opinion would 
have to be totally changed. For the present, I consider the box 
bracket as made and fitted by one of the firms named in my letter 
to be as good in many respects, and certainly better in some 
particulars than Mr. Aveling’s plan. Mr. Aveling can thereforo 
allow his mind to beat rest, and he may with perfect safety permit 
the jury to pursue their ordinary avocations ; for I do not wish to 
imitate his extended side plates, any more than I wish to appro- 
priate the white horse of Kent, that is used to ornament his 


of oil-gas, and the cost, as proved by a trial lasting 125 tive 
hours, which took place the week before last upon a Great Northern 
Railway carriage running between Peterborough and King’s-cross, 
does not ex ysth of a penny per light per hour, as against 3d. 
per hour per light of equal intensity supplied with oil-gas on the 
so-called Pintsch system. This result, I may say, will be verified 
at any time by Mr. Oakley, the general manager of the Great 
Northern Railway Company, under whose direction the practical 
experiment was made. 

Our carburetters only require filling once a week; no extra gas 
works are necessary ; the storage power is much in , as there 
is no fear of losing illuminating power to any appreciable extent 
by compression, and the whole plan seems to me to be more cleanly 
and compact than any system of making a special gas, or of 
doctoring common gas before compression. 

In conclusion, I must say that I quite agree with Mr. euiey’s 
final remarks upon the paper that I have just referred to, and I 
think that in most of the oil-gas trains the supply of gas is too 
much ‘‘pinched” in one sense, and too little “‘ Pintsched” in 
another, and that, as a rule, passengers to read comfortably, still 
require more light. ANTHONY SPENCER BOWER. 

t. Neots, April 11th. 
THE STRENGTH OF STEEL PLATES. 

S1r,—I have not had an opportunity until this morning of look- 
ing over THE ENGINEER of the 4th inst., when I observe that 
regret has been expressed by yourself, as well as by some gentle- 
men who took part in the recent discussion upon the Livadia 
steel plates at the meeting of Naval Architects, that no representa- 
tive of Messrs. Cammell—who made the plates—was present. 
Permit me to observe that we share most fully in this regret. We 
understood that notice would be given of the time of ting, and 


doors; and much less do I wish to copy the tone of 
Mr. Aveling’s letter, which I cannot admire. DRAUGHTSMAN. 
19th April, 1881. 


CRANK SHAFTS, 

Srr,—In your article on ‘‘ Express Atlantic Steamers” in your 
last number, you make some remarks on the manufacture of crank 
shafts, to which I must take some objection. You seem to infer 
that the er the forging the greater the liability for it to be 
unsound. ThisI cannot allow tobe thecase. That it is a difficult 
thing to make a sound forging is quite true, but that its size 
makes the difficulty any greater—provided the plant for its 
manufacture be on a commensurate scale—I must deny. Shafts 
of the size you name—viz., 30in. diameter—can be made quite as 
sound as any of smaller diameter. That there are strong objec- 
tions to the use of such large cranks forged of iron I am quite 
aware; but their unsuitability is not caused by their greater 
unsoundness, but from a different reason altogether, to which the 
manufacturer is, or ought to be, fully alive. 

Beaufort-road, Birkenhead, 

April 11th. 


Frank B. SALMON. 


A LINEN EXHIBITION, 


Srr,—I beg to inform you that a linen exhibition and fair will 
be held at Kesmark in Hungary, from the 15th to the 17th July, 
1881, whereby foreign exhibitors may participate in the following 
groups, viz., Foreign textile manufactures, machinery and imple- 
ments, or improvementstherein forthe preparation or manufacture of 
flax; looms and weaving machinery and implements; literature 
referring to the pre tion of flax and the manufacture of linen. 
Applicati 


it was intended that some one from these works, acquainted with 
the details of the manufacture of the plates in question, should be 
present. Under the circumstances, therefore, we were much 
surprised to learn that the discussion had taken place without any 
such intimation having been received by us. I observe that the 
method of annealing adopted has been adversely criticised. I 
certainly should not assert that our furnace is not susceptible of 
improvement, but it should be kept in view that time was of serious 
importance. This would have proved an obstacle to any annealing 
of plate by plate; but such an objection could not, of course, be 
held to sanction the application of ~~ method known to be 
imperfect. The fact is, leave, that we have freq — annealed 
with entire success batches of plates arranged as in the present 
instance, and I fail to see why plates in numbers should not be 
annealed together as efficiently as wine-glasses or tumblers can be, 
when properly packed upon one another. The term ‘‘ annealing” 
has of late been often applied to a mere heating to redness, the 
plate being then immediately dragged out upon the floor. To 
speak of ‘‘annealing” in connection with any such operation is a 

isapplication of the term, the essence of which consists in Fe 
longed heating and a prolonged cooling. No doubt it would be 
easy in our furnace, or in any other, to injure the material by 
“forcing” the process, just as a too rapid attempt to attain a 
welding heat will simply burn the exterior before the interior is 
ffect I contend, however, that when the bridges are properly 


Pp to exhibit are to be addressed, up to the Ist May, 
1881, in duplicate, to the President of the Exhibition Committee, 
Herr Paul Kiler, Advocat, in Kesmark, Hungary, of whom also 
the requisite blank application forms can be obtained. Objects 
intended for exhibition should be forwarded, carriage paid, to 
following address:—‘‘Herr Paul Kiler, Advocat, Praeses des 
Ausstellungs Commité’s, in Kesmark Station, Poprid Folka, 
Hungary,” and must not arrive later than the 15th June, 1881. No 
charge will be made for space. The objects will be placed by the 
committee, or the exhibitor may place them according to his desire 
at his own expense. The said objects have subsequently to be 
removed within one week after the close of the exhibition or the 
committee will pack them safely and send back the goods at 
nominal expense to be paid by the exhibitors. Hono and 
acknowledging diplomas will be awarded. I should feel obliged 
for your kind publication of this notice in your valuable paper. 
London, 19th April. F. Krapr, A Consul-General. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
S1r,—Doubtless your correspondent, Mr. Cargill Fyfe, will excuse 
my ae an error in his letter appearing in your impression 
of the 25th ult., in which he states that the whole of the family of 
Mr. Alexander Fyfe, with the exception of his daughter Isabella, 
are dead. This is not correct, as his son George is still living, 


and now resides with his son, Alexander Fyfe, who is employed as 


an engi at an oil and flour mill in Airvale—a town on the coast 
of Asia Minor, and nearly opposite the island of Mytoline. Letters 
sent to the British Post-office at Smyrna would, no doubt, reach 


im. H. Papps, 
Smyrna, 6th April. 


THE ALLIANCE MAGNETO-ELECTRIC MACHINE. 

Srr,—I notice in your last week’s ENGINEER, in your ‘ Notes 
and Memoranda” column, you say that Joseph Van Malderen 
was the inventor of the ‘‘ Alliance ” eto machine. In justice 
to myself I must deny this. Iam the inventor of that machine, 
and at the time of the invention Van Malderen worked for me as 
a carpenter, and could neither read nor write. The Alliance Com- 
pany have retained the very patterns which I designed, and 
which Van Malderen made under my instructions. can give 
you, if required, any amount of proof of what I have written above, 

F. H. 
15, Walham-grove, London, 8.W., April 18th. 


BARON MAX VON WEBER. 

On Easter Monday there died, in Berlin, Baron Max Maria 
von Weber, who had attained a distinguished name in Saxony, 
Austria, and Prussia, and in fact in all Europe and America, in 
connection with railway engineering. Baron von Weber was 
the only son of the celebrated musical composer, Carl Maria von 
Weber, who died in London in 1826, leaving his son, only four 
years of age. After being educated at the Dresden Polytechnic 
School, young Weber acquired a practical knowledge of engi- 
neering in the great locomotive works of Borsig, at Berlin. After 
this he visited similarestablishments in Germany, Belgium, France, 
and England. In this country young Weber was employed by 
Brunel and Stephenson. In 1850 he entered the Government 
service of Saxony, where he stayed until 1870. In that year he 
was appointed a Privy Councillor in the Ministry of Commerce 
at Vienna. In 1878 he entered the Prussian service, in a similar 
position. Baron von Weber had attained a considerable name in 
the literature of his own country, not only as the author of an 
excellent biography, which has been translated into several 
European languages, but also as the writer of a number 
of valuable works on railways and other departments 
of engineering. Saron von Weber was deputed quite recently 
by the Prussian Government to make a report on the canal 
system of England, and visited this country less than two years 
ago for the purpose of inspecting the principal works of that 
class, and acquiring the materials for his report at first hand. 
The principal works of the deceased are :—“The Technical Side 
of Railway Traffic,” “John Cockerill’s Portfolio,” “The School 
of the Railway System,” “Insurance of Railway Passengers,” 
“The Labour and Endurance of Railway Employés,” “ The 
Telegraphic and Signalling System,” “ Legal Liabilities of Rail- 
ways,” &c. Baron von Weber had made an official inspection of 
the railways of the United States, on behalf of the present 
Government, last year, and only presented his report on this 
subject to the Prussian Minister of Commerce two days before 
he died. 


MR. SMITH’S PATENT CATAPULT. 


As an example of the skill and efficiency with which the 
examiners at the United States Patent-office do their work, we 
publish the enclosed from No. 14 of the “ United States Patent- 
office Gazette for 1881 :""—“ As an improved articleof manufacture, 
a sling, made substantially as herein shown and described, with a 
forked handle carrying an elastic band and central pocket, as set 
forth. In a sling, the combination, with the elastic band, 
of a pocket in the middle of the same for receiving the 
missile, the fork and the handle substantially as herein 
shown and described, and for the purpose set forth.” 


We can scarcely think it possible that the—alas for England !— 
much-too-well-known catapult is still regarded as a new invention 
in the States. The only explanation of the granting of a patent 
under the circumstances is that the whole thing is a deep-laid 
plot of the United States Government against the peace and 
happiness of the hitherto confiding schoolboy. Finding that 
various legislative enactments to put down the use of this 
malign instrument have been in vain, the Government have hada 
patent applied for by Mr. Smith—the name is as vague as a name 
can be—of Sabula, Iowa. No one is likely to go to Sabula to find 
out if a Mr. Smith really lives there and holds a patent. Under 
this veil of mystery the Government can pounce on any one 
vending or making catapults, in the name of Mr. Smith of course, 
and levy appalling royalties, to say nothing of impounding the 
machine. It is improbable that any one will plead prior user, 
and so the scheme will work well in all probability. It is much 
to be regretted that the same plan cannot be tried here. For 
instance, would it not be well if the various metropolitan 
authorities were to get a Mr. Smith to patent street slides, the 
use of snowballs in a game, tip-cats, kites, leap frog, tops, and 
hoops. All these things ought to be patented, and large royalties 
charged on licences for their use within twenty miles of Charing 
Cross in public thoroughfares, 


EXEMPTION OF CIVIL ENGINEERS FROM JURORS’ DuTIES.—At 
the Commission of Oyer and Terminer, Dublin, before the Right 
Hon. the Lord Mayor and the Right Hon. Mr. Justice Fitzgerald, 
the names of the jurors on the county petty list claiming exemp- 
tion having been called, Mr. Robi , C.E., architect, Great 
Brunswick-street, claimed that he was by reason of his profession 
exempted from serving under the provisions of Lord O’Hagan’s 
Act. Mr. Justice Fitzgerald said he could not see why civil 
engineers should be exempted. Such a provision was improperly 
introduced into the Act, probably in the interest of some persons. 
Mr. Ormsby, city sub-sheriff, said that Mr. Robinson was properly 
summoned to serve. He had written a most impertinent letter to 
the high sheriff. Mr. Robinson: I respectfully submit that I am 
clear] under Lord O’Hagan’s Act from serving 
Mr. Justice itzgerald : I did not say pe were not exempted, but 
I say it is a mistake in the Act which ought to be remedied. I 
must yield to your application. Another juror who had been 
summoned said there was no proper definition of ‘‘ Civil Engineer,” 
and he did not see why he, as a director of works, should not be 
yarn pe Mr. Justice Fitzgerald said the Act of Parliament 
said that civil engineers were to be exempted, but it did not say 
that the directors of works were. 


| 
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AYLESBURY’S DOUBLE-BAND SAW. 


WE illustrate on pages 287 and 294 a double-band sawing 
machine invented and patented by Mr. Aylesbury, and con- 
structed by Messrs. Watts, of Bristol. Its construction will be 
readily understood from the drawings. Four pulleys are used, 
mounted in pairs side by side. One of the band saws passes over 
a tension pulley, and this tension pulley is carried by a stud 
fitted to a slide, which can be moved on V’s horizontally. It 
will be seen that by drawing this tension pulley out 
a space will intervene between the planes of motion of 
the saws, and in this way two cuts may be put at 
the same time in a log or beam at any reasonable distance 
apart. Although both saws are driven at the same speed, they 
work independently of each other. The tension of the band 
saws is determined by the springs shown overhead, the outer ends 
of which are held down by tie-rods and nuts, while the inner 
ends carry the saw pulley Sr some in a way sufficiently obvious. 

The construction of the weighted feed rollers, and of the 
gearing driving them, and of the various means of adjustment, 
are so clearly shown, that no more particular description is 
required, 


TENDERS. 


TENDERS FOR THE SEWERAGE OF KENILWORTH. 


Mr. G. A. Lunvig, C.E., engineer, Cardiff, and 1, Westminster- 
chambers, Victoria-street, 8. W. 


£ d. 
John Fell, Leamington—accepted .. .. .. .. «. 8935 11 
James Marriott, Coventry... .. .. .. « «+ 5555 
William Boon, Coventry .. .. .. «+ 6462 16 


F. G. Smith, Leamington .. .. .. .. 
Wm. Davison, Shildon-by-Darlington .. 
Alfred Palmer, Birmingham .. .. .. 
James Dewitt, Harbury .. . 
Currall and Lewis, Birmingham .. .. .. .. .. 403717 
John Mackay, Hereford .. .. .. 

Herbert Hughes, Gornall .. .. .. .. oe 

Stephen Edward Frayne, James's Bridge .. .. .. 3825 11 


TENDERS FOR THE SEWAGE FARM. 


= 
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Bryan W. Ward, Leicester... .. .. .. 265515 0 
James Dewitt, Harbury .. .. .. 172218 
John Fell, L ingt pted .. 142117 8 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tuis week has been marked by the issue of complete price lists by 
all the chief firms, but not by the booking of orders either upon the 
Wolverhampton or the Birmingham Exchange. Messrs. Phillip 
Williams and Son announce their new prices as: “‘ Mitre” bars, 
£7 per ton; and ‘‘ Mitre” hoops, £7 10s. 

The Patent Shaft and Axletree Company, Limited, made a 
reduction of 10s. per ton ; their new prices being on the basis of £7 
for common bars. 

Messrs. William Millington and Co.’s new prices are : S.H. bars, 
£7 ; S.H. plates, £8 10s.; and best plates, 

Messrs. E. T, Wright and Sons’ new quotations are : ‘‘ Monmoor ” 
plates, £8 10s.; *‘Monmoor” sheets, £8. The ‘‘ Wright” 

ualities of the same firm are 10s. per ton lower than the a 


es. 

Messrs. Wm. Barrows and Sons, of the Bloomfield Ironworks, 
Tipton, quote their Best B BH crown, rounds and squares, }in. to 
3in., £7; flats, 1 by } or 8 by § to 6 by lfin., £7; best bars, £8 10s. 
to £9 10s.; best scrap bars from £8 10s. to £9 10s.; best chain bars 
from £8 10s. to £9 10s.; plating bars, £7 10s. to £9; best angle 
iron (B BH crown plating), £9 to £10; best T-iron, £9; best rivet 
iron, £9; boiler plates from £9 for BB H, to £15 for extra treble 
best. The boiler plates for which this firm are so well known 
range—for 15ft. lengths and 4 cwt. weights—from £9 for B BH 
> ity, to £12 for treble best, and £15 for extra treble best ; whilst 
their best charcoal plates are £19 5s. Their B BH sheets to 20 w.g. 
are £9; 21 to 24 w.g., £10 10s.; and 25 to 27 w.g., £12; BB 
hoops are £8. 

Messrs. John Bagnall and Son’s, Limited, prices are as follows: 
—Bars, lin. to 6in., flat, £7; 64in., 7in., 8in., and Qin., flat, £7 10s.; 
rein. to 3in., round and square, £7 11s.; 3tin. to 4in., £7 10s.; 
4}in. to 5in., £8 to £9 10s. Best and best best rivet iron, £8 10s, 
to £9 10s.; angle bars, £7 10s.; boiler plates, £8 10s. to £11 10s. 

Unmarked iron has not been much affected by the drop in marked 
qualities, for the prices have been regulated independently hitherto, 
and have been reduced heavily, while the best brands have been 
statio: . At the quarterly meetings last week unmarked bars 
could be had as low as £5 12s. 6d. per ton, fairly good bars being 
obtainable at £6, and excellent bars at £6 10s. These were the 
— at which business might have been done yesterday in Wolver- 
ampton, and to-day in Birmingham. 

There were present on each day buyers ready to purchase hoo 
and strips for America, but they were seldom ready to give the 
£6 5s. to £6 10s. per ton for the quality required, cut to lengths, 
delivery at makers’ works. 

The quotation for single sheets was from £7 to £7 15s.; for 
doubles, £8; and for lattens, £9 10s. per ton. The galvanisers 
declined to buy, asserting that they could ‘do better.” Best 
— sheets were quoted at, delivered in London, £15 for 

4 w.g., and £17 for 26 w.g. The business doing was not brisk ; 

yet most of the leading makers reported themselves well employed, 
and it is noteworthy that among the chief of the work in hand at 
the engineering establishments is machinery for the galvanisers. 
. Boiler plates were slow of sale to-day, attributable to the grow- 
ing demand for steel plates. Plate firms here are anxious to learn 
what may be the character of the discussion yet to come off at the 
Institute of Engineers upon corrosion. 

The wages of the operative makers of gas rivets in the Black- 
heath and Rowley districts have been reduced 6d. per cwt. These 
rivets are being made nearly 50 per cent. below the price paid three 
or four years ago. 

The iron tube makers, who have lately been under-quoting one 
another with much persistency, are making yet another effort to 
get up a trade association to put a stop to this state of affairs, 


NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—The past week has partaken more of a holida 
character than anything else. Ironworks and collieries in ne. 
cases have been closed for three or four days, and the few transac- 
tions which have taken ee scarcely afford any basis for accu- 
rately estimating the rea dition of busi in either the iron 
or the coal trades of the district. There is, however, still the 
same generally depressed tone throughout the market, and prices 
show a decided weakness wherever they are tested. The quarterly 
meetings have not resulted in any material accession of new busi- 
ness to the iron trade; and as the spring season is now rapidly 
advancing, without any of the anticipated revival in trade cae 
realised, buyers seem to have — for the present, and there 
are extremely few inquiries of any description in the market. Con- 
sumers and merchants confine their transactions to small hand-to- 
mouth purchases just as their requirements compel them to come 

‘ould just. now business unless sellers wi 
to defer deliveries over extended periods, 


For pig iron the demand is extremely quiet. So far as 
Lancashire brands are concerned there is nominally no alteration 
in price, local makers still quoting 45s. for forge, and 46s. for 
foundry, less 24 per cent. delivered into the Manchester district, 
but very few new orders are coming in, and the above quotations 
are open to offers. In outside brands there has a m any- 
thing doing to test the lowest prices which sellers would take, and 
I can only give for what they are worth the figures at which it 
was repo orders could be placed. These, for delivery equal to 
Manchester, ranged from 46s. 3d. to 46s. 6d. net cash for g.m.b. 
Middlesbrough, and 43s. 6d. and 44s. to 45s. and 46s., less for 
forge and foundry Lincolnshire and Derbyshire irons. Finished 
iron meets with very little inquiry and prices are easier. i 
bars, delivered into the pa tert district, are quoted at 
£5 12s. 6d. to £5 15s. per ton, but buyers, with good specifications 
for prompt delivery, could no doubt place them at something under 
even these low figures. 

Although the engineering branches of trade in this district have 
for a long period, as in my weekly notes I have had so frequently 
to point out, been in a very depressed condition, and the prospects 
for the future do not at present wear an encouraging appearance, 
no very pessimist view of the situation would seem to be taken by 
at least some of the leading engineering firms in the neighbourhood 
of Manchester, if I may judge by the enterprise which is at present 
being shown in the development of engineering establishments. 
Several new works and enlargements of old works are being carried 
out on an extensive scale, and it will be of interest if I briefly 
notice in this and my next few letters what is being done in the 
Manchester district in this direction. 

For some time past Sir Joseph Whitworth and Co., of Man- 
chester, have been erecting new works at mshaw, in the out- 
skirts of the city, which, when completed, form certainly one 
of the finest establishments of their kind in the kingdom. The 
area to be actually roofed in for the various shops extends over 
upwards of six acres, and the plant will be of an exceptional 
dustde, both as regards heavy tools and the necessary appliances 
for producing Messrs. Whitworth’s well-known — in fluid 
compressed steel castings. Operations are still to some extent 
being carried on at the old works in Chorlton-street, Manchester, 
but the company is moving away as er ne sible to its 
new establishment, where it is now fairly well at work. 

During the past week I have had, through the courtesy of Col. 
Dyer, an opportunity of inspecting the portion of Messrs. Whit- 
worth’s new works which is now practically completed, and 
although the limited space at disposal in my weekly “ notes” will 
not permit of anything like a description, which will be best 
held over until the whole of the departments are in opera- 
tion, one or two anticipatory statements will, no doubt, be of 
interest. The portion of the works at present in the most 
advanced stage is the large machine shop, a lofty, well-lighted 
building divided into four bays, each 50ft. wide, with a length of 
550ft. in one bay, and 350ft. in the three remaining bays. This 
shop is being fitted up entirely with the most modern machinery, 
and amongst the heavy tools which the company are erecting 
expressly for dealing with their heavy forgings of fluid com- 
pressed steel, I noticed a massive lathe weighing 110 tons, with 
60in. height of centre, and two 40in. lathes of similar pattern, 
but shorter beds; also a couple of very large slotting machines 
made specially strong for cutting steel in marine engine work. 

Amongst the chief specialities at Messrs. Whitworth’s works, as 
I have already stated, are heavy steel castings and forgings, and for 
producing these the company is laying down plant, which of its 
class will be unequalled in the kingdom. I had an opportunity of 
inspecting some of the specialities in this direction, including 
cylinder linings made of fluid-pressed steel forged hollow, with a 
diameter of Tt. and 6ft. in length. There were also steel castings 
weighing 30 tons, which up to the present are, I believe, about the 
heaviest produced at any steel works in the country; but Messrs. 
Whitworth are putting down steel casting furnaces to cast up to 
60 tons in weight. For producing their fluid-pressed steel the 
company isalso erecting heavy forge presses with engines of 34in. 
cylinders, and capable of exerting about 1200 tons pressure. 
One of these presses is nearly completed, and a second is in 
course of construction. 

Before concluding these few jottings of my visit to Messrs. 
Whitworth’s new works, I may just = that in passing through 
the machine shop I noticed, nearly completed, perhaps one of the 
heaviest cranks yet constructed. This was a three-throw crank for 
the new Atlantic steamship, the City of Rome, each piece of which 
weighs upwards of 20 tons, giving a total weight to the crank 
when completed of about 614 tons. There was also the propeller 
shaft for the same steamship, made of fluid pressed steel forged 
hollow, which, when finished, will weigh 18} tons, and this was 
also nearly ready for delivery. The company is also just com- 
pleting the last four armour-plates for the Polyphemus. These 
plates will form a portion of the deck armour, but as their general 

rinciples of construction has already been described in THE 

INGINEER, I need only add that they isted of sectional plates 

about 10in. square, screwed together in two layers, the upper 
plates being of very strong hardened steel, and the back plates of 
a softer and more ductile material. 

While Iam noticing Messrs. Whitworth’s exceptionally heavy 
slotting machines, I may mention that Messrs. Craven Brothers, 
of Manchester, are at present constructing a machine of this class 
with 8ft. stroke, which, when completed, will be one of the largest 
machines of its kind yet made. e machine is to be employed for 
slotting marine engine cranks, and when it is in a more finished 
state I may be able to send you a detailed description. 

The other day I made a tour of several of the locomotive build- 
ing establishments in this district, and although I found them 

enerally tolerably busy completing orders in hand, one firm 
er as much as they could get through, I could not hear of much 
new work in prospect. There are a few enquiries from the 
Continent, but these are so keenly competed for by foreign makers, 
that English locomotive builders have but a very indifferent chance, 
except at prices so low as to be unremunerative, whilst so far as 
home railways are concerned, the companies who do not make their 
own plant are, as a rule, at present sufficiently well supplied with 
ee vg be under no immediate necessity of coming into the 
market. 

In the coal trade the tendency of prices, so far as all classes of 
round coal are concerned, is decidedly downwards, and from many 
of the Lancashire collieries circulars are now being sent out at 
prices which are practically the same as those ruling prior to the 
recent strike. e hry rd gg at the pit mouth may be given 
about as under :—Best coal, 9s. to 9s. 6d.; seconds, 6s. 9d. to 
7s. 6d.; common coal, 5s, 3d. to 5s. 9d.; b , 4s. 6d. to 5s.; good 
slack, 4s. 6d. to 5s.; and common slack, 2s. OL. to 3s. 6d. per ton. 

So far as trade matters are concerned, the most striking feature 
during the past week has been the failure of Messrs. Clive Bros., 
wagon builders and paper-makers, of Bury, near Manchester. The 
liabilities are put down at about £100,000, and of these a con- 
siderable portion will fall upon the iron merchants of Manchester 
and timber merchants of Liverpool, but it is expected that the 
estate will show well. 

Barrow.—The hematite pig iron market, so far as this of 
the country is concerned, cannot be said to be either satisfactory 
or et few at all approaching to what it was confidently expected 
would be its position at this time of the year. The trade now is 
much worse than it was two months ago. I have made careful 
inquiries at sources likely to be well informed on the subject, and 
their opinion is unless the Americans come forward and negotiate 
for some of the iron which it is well known they stand in need of, 

rices will show a still further reduction, for be it noted a redue- 


on in price has taken place since I last wrote. Makers refuse in 
most cases to do business at the lower rates now quoted, though 
some little business has been done by one or two makers who fear 
a still further reduction. It is to be hoped that the American 
demand will shortly be forthcoming, as, owing to the very heavy 
output of metal at the Samnech, 0 Tarps tonnage of pigs is going 


into stock, and should the inquiries from America not set in to the 
expected extent, prices will show a still lower won a 

e steel mills are still maintaining the activity I have noticed 
for some time back, though in this trade a lower price is ruling. 
A very heavy tonnage of metal has to be “aa this year, but 
very little has been shipped as yet. Iron shipbuilders are excep- 
tionally busy, though I have nothing new to reper. Engineers, 
ironfounders, railway rolling stock works, are well employed. Coai 
and coke in fair demand, as is also iron ore. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held in 
the Exchangeat Middlesbrough on Tuesday week, and wasattended by 
various persons from a distance, as well as by the usual frequenters 
connected with the local trade. Notwithstanding this additional 
attendance, and that the large hall was also enlivened as to its 
general appearance by several stalls decked out with exhibits, the 
tone of the market was as flat, if not flatter, than ever. The 
causes assigned for this were in the main two—firstly, the usual 
one, that the Glasgow market had given way until pig iron there 
was again below 48s. per ton; and secondly, that the Tees ship- 
ments had been very xr for the week. They only reached 
11,700 tons, or about half the average weekly rate for March. 
Merchants say this is because the iron is not in demand, and that 
those who own ships are sending them to Newcastle, Hartlepool, 
and other ports to find employment. No. 3 G.M.B. pig iron was 
38s. sellers, and 37s. 9d. buyers, for prompt delivery. Forge iron, 
37s.; warrants, the same, all f.o.t. makers’ works, cash, less 24. It 
will be observed that warrant holders continue to give way as to 
the amount of premium they demand. A few weeks since the dif- 
ference between warrants and makers’ iron was 1s. 6d. Now it has 
gradually diminished to 1s. per ton. 

The stock in Connal’s Middlesbrough stores had increased 1473 
tons during the week, and amounted to 163,276 tons. At Glas- 

‘ow they hold 544,263 tons. Smelters are complaining with some 
rtm that the production of pig iron is altogether excessive, 
and that nothing but a curtailment thereof, in accordance with the 
known rate of consumption and distribution, will put the market 
into a proper condition from their point of view. They say that 
from eight to twelve furnaces ought to be put out, and will pro- 
bably have to be put out before long, unless the demand should 
unexpectedly and ely increase. 

In manufactured iron the tone of the market was certainly better 
than in pigiron. The large buyers of plates, angles, and bars‘on 
the east coast have had it all their own way for some weeks, and 
have refused to buy at all, notwithstanding the eager com- 
petition of sellers. Now, however, the consumers are rather 
anxious buyers, at about £6 for plates, and £5 for angles 
and bars, delivered into yards. These prices are not 
accepted by the manufacturers, except, perhaps, in one or 
two instances where there is great need of specifications. About 
£6 to £6 5s. f.o.t. may be considered the general price of ship- 
plates, angles and bars being less in proportion. Curiously enough 
there seems at the moment to be a certain revival of the iron rail 
trade, especially in lighter sections ; and this has come in most 
opportunely to keep the large angle mills going. 

essrs. Dorman, Long, and Co., of Middlesbrough, who are able 
to make over 1000 tons per week of angles, are now almost 
entirely engaged on rails, having booked a large order for export. 
The projected alteration of the North Yorkshire Ironworks at 
Stockton into plate mills, and re-starting them by a new company, 
seems to hang fire. This is partly because the manufac iron 
trade has again become unremunerative, and ly because of the 
difficulty in raising the requisite capital. Most of the local works 
continued in operation right through Good Friday, but were 
be laid off on Easter Monday and Tuesday. The supply of coal 
from the Durham collieries has lately been very irregular, and this 
affects the iron manufacturers most seriously. They cannot keep 
an adequate stock of this material, on account of the room taken 
up, and of the deterioration which it suffers if laid down and 
afterwards moved. Besides it is affected by continued — to 
the weather. The scarcity has arisen from the peculiar habits of 
the colliers, who are continually losing time. At one time the 
explanation given is that they are “‘cavilling” or changing their 
working places, at another they are gone to Durham races, at 
another to Newcastle races, and so forth. Meanwhile, a 
trade, and the interests of thousands engaged therein are jeo: i 

The paper recently read by Mr. Parker, of Lloyd’s Registry, upon 
the failure of the steel boilers of the Livadia, is being discussed with 
great interest in the Cleveland district. It has followed not 
Pra oysag | upon that of Mr. Phillips upon ‘‘The Relative 
Liability to Corrosion of Iron and Steel,” read at the Institution 
of Civil Engineers. It would seem that the owners of steel ships 
and boilers cannot be altogether free from anxiety as to capricious- 
ness in the behaviour of the new material. According to Mr. 
Parker larger and not smaller ingots must in future be made, and 
more and not less hammering and rolling must be done, in order 
toperform sufficient work upon the metal, and to close up or dissipate 
the original blow holes. According to Mr. Parker, or rather to the 
conclusions which are irresistible after reading his paper, steel 
ships and boilers should be made of thicker and not thinner plates, 
than where iron is used, or ultimate failure by corrosion may 
probably ensue. Then the much cherished idea that mild steel 
plates may be punched with safety, if only the holes are afterwards 
rimed, must now be given up, and drilling must be held to be in 
future indispensable. The tests hitherto imposed by Lloyd’s 
surveyors, and which have been considered by most steel ers 
and users as so needlessly severe, are, it would seem, by no means 
severe enough to ensure trustworthy material. All these things tend 
to increase the cost of steel structures, whilst even then mysterious 
and uncertain behaviour on the part of the material will still 
suspected. The steel age has not yet superseded the iron age, and 
some time seems likely to elapse before it does. 

Easter-tide had a marked effect upon the attendance at Middles- 
brough Exchange on Tuesday, not more than one-third of the usual 
frequenters being present. Under such circumstances it is not easy 
to get at the market price, there being few buyers and sellers. As 
far as could be ascertained the value of foundry 3 g.m.b. was 
steady at 38s. 3d. for prompt makers’ iron, 39s, 3d. for warrants, 
and 37s. 3d. for forge, in all cases free in trucks, less 24 per cent. 
for cash. The Glasgow market was reported firm to commence 
with, but afterwards weak, and this produced corresponding 
fluctuations at Middlesbrough. The demand for forge iron was 
naturally slacker, in view of the diminished quantity which will be 
consumed this week at the rolling mills. 

Some considerable orders for iron rails for export are being 
executed by the angle mills, and enable them to be independent of 
orders for angle iron for some time to come. About £5 Ps. 6d. per 
ton f.o.t. makers’ works, is being obtained for these rails. The price 
of plates continues at £6 2s. 6d. to £6 5s. f.o.t. Middlesbrough. 
Bars and angles are 20s. per ton less. 

The coal trade of the county of Durham is scarcely in a satis- 
factory condition. Prices are tending downwards, in view of the 
near — of the summer season, and of the possible damping 
down of some furnaces, in order to reduce the redundancy of pro- 
duction in pig iron. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been very little work done since my last letter—the 
ed. 


Easter holidays havi m very generally o 5 
A special meeting of the Bilbao Iron Ore Company is summoned 
for next Wednesday, when the shareholders wi 
divide their £50 shares into five shares of £10 each.- - - 
Reductions of colliers’ wages are being talked of at one or two 
distant pits. The men are endeavour'n to resist any further 
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lowering of wages, but the local trade is so languid, 
and competition so keen, they will ponder he bow 
to the inevitable wichout a struggle. 

There is a good deal of feeling in the South 
Yorkshire coal district owing to the drawbacks 
under which the coalowners labour for the de- 
velopment of their property. The South York- 
shire district is one of the most important in the 
kingdom, having the most valuable seams of coal, 
including the well-known Silkstone, where it 
is found at its best as regards quality ’and thick- 
ness. Yet this vast ficld makes little progress, 
owing to the railway rate, and its being de- 
pendent on one line—the Great Northern—for 
reaching the London and other southern markets. 
It is urged that the rate should be greatly re- 
duced, and that the Great Northern should 
increase its carrying power. At present the bulk 
of the trade is thrown into other districts, where 
the seams are of an inferior quality. The gniev- 
ance is one which concerns the London con- 
sumers very nearly, for they have to pay a much 
higher price for the coal than they would other- 
wise have to do, were greater facilities afforded 
for coal going within the radius of the City dues. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tur Glasgow iron market was closed from 
Thursday till Tuesday, on account of the Easter 
ballon although none of the public works were 
shut. Business was resumed on Tuesday with a 
comparatively steady market at prices slightly in 
advance of those with which the market closed 
last week. 

There are 121 furnaces in blast, as against 115 
at the same time last year. Sev eral hundred tons 
of iron were taken out of store at the end 
of last week, yet the deliveries have been 
such as to increase the stocks by nearly 
2000 tons, and Messrs. Connal and Co.’s stores 
contain, at the time of writing, close upon 
547,000 tons. The exports of Scotch pig iron 
during the past week are returned at 13,736 tons, 
as compared with 10,647 tons in the preceding 
week, and 15,794 tons in the corresponding week 
of last year, but this week's figures are somewhat 
larger than they would have been had a return 
been made from Ayr last week, the figures from 
that port containing two weeks’ shipments. The 
arrivals of Cleveland pigs at Grangemouth for the 
week are 7029 tons against 
ceding week, and 2575 in the corresponding week 
of last year. 

Business was done in the warrant market on 
Tuesday at y= . to 47s. 103d. cash, and 48s, 
one month. On ¥ yednesday business was done 
up to 48s. a cash and 48s. 6d. one month. 
To-day—Thursday—the market has been fiat, 
with quotations from 48s. 6d. to 48s. 14d. cash 
and 48s. 3d. one month. 

Makers’ special brands continue to be had on 
easy terms in second hands. The quotations are 
as follows:—G.m.b. f.o.b. at Glasgow, No. 1, 


49s. per ton; No. 3, 47s.; Coltness, No. 1, 58s. | 


No. 3, 50s.; Gartsherrie, do., do.; Langloan, 
58s. 6d. and 50s.; Summerlee, 57s. 6d. and 50s.; 
Calder, 58s. and 50s.; Carnbroe, 54s. 6d. and 
49s.; Clyde, 49s. 6d. "and 47s.; Monkland, 49s. 
and ‘37s.; Quarter, do., do.; Govan and Broomie- 
law, 49s. and 47s.; Shotis, at Leith, 59s. and 
Carron, at Grangemouth, 52s. 6d.— 
specially selected, 56s.—and 51s. 6d.; Kinneil, 
at Bo’nessy 49s. and 47s.; Glengarnock at 
Ardrossan, 55s 35s. and 50s.; Eglinton, 49s. and 47s.; 
Dalmellington, 49s. and 47s. 

The harbour of Leven is about to be enlarged 
and improved at a cost of £70,000. 

The ship-joiners of Glasgow threaten to strike 
at the end of the present week unless they receive 
an advance of 74 per cent. on their present 
wages. Messrs. Robert Napier and Sons have 
already made this concession to the men in their 
employment. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a little upset at the Bute 
Docks during the last few days consequent upon 
a change * the arrangements for unl 
ballast. ir. Hill, contractor, has been endea- 
vouring to bring about a change which would give 
regular work and fair wages. The old plan has 
been piecework, by which the men have been 
enabled to earn large sums on two or three days 
of the week, and the rest of the week would be 
spent in idleness and drunkenness. Mr. Hill’s 
remedy for this has been to offer them 24s. per 
week, work or not, all the year round. Some 
tumult and a few "police cases have been the 
results so far, and the ferment still prevails. 

Over 10,000 tons of iron and steel left the 
Welsh ports last week, and fully 130,000 tons of 
coal, notwithstanding Good Fri ay holiday. 

Prices of coal are tolerably firm at Cardiff, and 
at Newport, but are slightly falling at Swansea. 
Tron rails are quoted from £5 5s. to £510s. Steel 
rails are steady and in demand. Old iron rails 
are very stagnant, and abundance of parcels of all 
sections show this in various parts of the district. 
Several substantial American orders for steel rails 
have been placed at £6 10s., usual sections and 
weights, 

The improvement, slight as it was, shown last 
week in tin-plate, is maintained. Makers, how- 
ever, say that there must be a falling away in 
oui, by the stoppage of a proportion of the 
works, ere much can be expected. 


THE LONDON ASSOCIATION OF FOREMEN ENGI- 
NEERS.—The twenty-eighth anniversary festival 


* of the London Assoeiation of Foremen Engineers 


and Draughtsmen is appointed to take place on 
the 23rd inst. at the Cannon-street Hotel ; Capt. 
John Davis, F.S.A.—Messrs. Dewrance and 
—in the chair, Mr. Joseph Newton, C.E., in the 
deputy-chair. 

THE BritIsH AssociaTIon.—The evening dis- 
courses at the meeting of 7 British Association 
at York will, Nature says, be delivered by Pro- 
fessor Huxley and Mr. Spottiswoode. Mr. Huxley 
will speak of the “‘ Rise and Progress of Palzon- 
telogy” on Friday, September 2nd; and Mr. 
Spottiswoode “On the Electric Discharge, its 
Forms and its Functions,” on Monday, Sep- 
tember 5th. 


in the pre- | 


THE PATENT JOURNAL. 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the nwnbers there found, which only 
refer to pages, in place of turning to those pages and 


Jinding the numbers of the Specyication, 


Applications for for Letters Patent. 


*,* When have been “communicated” the 
name an dress of the communicating party are 
printed in 


12th April, 1881. 

1583. Sewrsc Macurngs, J. H. Johnson.—(C. H. Will- 
cor and J. E. A. Gibbs, U.S. 

1584. Ores, J. Hargreaves & T. Robinson, Widnes. 

1585. Gas, J. Somerville, Denmark Par! k. 

1586. ALIMENTARY Supstancgs, G. ~ 

1587. Minera &c., W. Yor wa 

1588. Coupiines, W. R. Lake. Ww. Scott, U. 

1589. Purtryine, H. Haddan.—(E. Dronet, Algeria.) 

1590. Pire Joints, T. Lloyd, Winchester. 

1591. Laminatep Sprines, J. W. Spencer, Newburn. 

1592. Inpicarors, A. Budenberg.—(C. F. Budenberg and 
A. Schaeffer, Buckau- 

1593. Insecrors, A. Budenberg.—(C. F 
B. A. Schaeffer, Buckau-Magdeburg. 

1594. Bicycves, &c., R. O. Rowland, 

1595. PorTaBLe E. Leahy, 

1596. Evecrric Lamps, A. W. L. Roddie.  Sedlaczek 
and F, Wikalill, Leoven.) 

1597. Gas Burners, H. H. Doty, London. 

1598. HorsesHogs, G. W. von Nawrocki.—(4. Finze, 
Knittelfeld Stiermark, Austria.) 

1599. Lactnc Hooks, W. R. Lake.—(M. Bray, U.S.) 

1600. Tannrnc, C. Michel, C. Kollen, and G. Hertzog, 
Reims, France. 

1601. Brakes, C. Fairholme.—{ I”. Bancdel, Berlin.) 

1602. PHorocRaPnHic Ossectives, H. Steinheil, 

1603. Speep Gavuces, M. B. Edson, 

1604. Lanterns, F. H. Bailey, Hillsdale, US. 

1605. EXTRACTING, &c., Ores, A. M. Clark. LC. 
Kraft and J. EB. Schischkar, Paris.) 

1606. Tractioys Enorvgs, A. M. Clark.—(A. Frick, U.S.) 


13th April, 1881. 

1607. Gas, &c., A. Alcock, Sheffield. 

1608. Fiovr, R. W. Durham. 

1609. Ratsixe, &c., Liguips, J. H. Kidd, Wrexham. 

1610. UMBRELLA Fouerry RE, G. Lusher, Birmingham. 

1611. Cocoa, W. ec 

1612. Power Loos, J., F., and G. Priestley, Bradford. 

1613. W. R. Lake. T. Campbell, U.S.) 

1614. Rotter Mitts, W. L. Wise. — (Messrs. Seck 
Brothers, Dresden.) 

1615. Sewrxe Macuines, J. G. Wilson.—(A. M. Leslie, 
and the Teller Manufacturing Company, U.S.) 

1616. SasH Bars, wrance, Stevenage 

1617. SEwinc MAcHINEs, F. Heyrich and ‘Quenstedt. 
(Actiengeselischast, und Rossmann, Berlin.) 

1618. Latcues, G. E. Wilson, Leeds. 

1619. Gas Lamps, W. J. Brewer, Bombay. 

1620. FusiB_e H. Adams, London. 

1621. Gas Burners, W. J. Brewer, Bombay. 

1622. Fastesrnes, J. Doodey, Birmingham. 

1623. Compounns, J. D'Arcy, Belvedere. 

1624. Ececrric TeLecrapnss, A. Muirhead and H. A. 
C. Saunders, London. 

1625. PIPEs, 8. Fox, Leeds. 

1626. UMBRELLAaS, W. R. Seaton, Manchester. 

1627. Carpets, G. O'Connor Holloway, Kidderminster. 

1628. Venritatinc Drains, G. E. Mineard, and T. 
Crapper, London. 

1629. Drixts, E. E. Bentall, Maldon. 

1630. OREs, J. H. Johnson. Reynier, Paris.) 


14th April, 1881. 
1631. Permanent Ways, A. J. Acaster, Sheffield. 
1632. TRawLinG Apparatus, J. Caux, Great Yarmouth. 
1633. SepaRaTine, &c., F. J. Drechsler, London. 
1634. Looms, W. Morgan- Brown. —(G. Crompton, U.8.) 
1635. Boxgs, &c., J. Darling, Glasgow. 
1636. Propucine Motion, St. G. L. Fox, London. 
1637, CoLtourinc Matrers, T. Holliday, Huddersfield. 
1638. Azo CoLours, T. Holliday, Hud ersfield. 
1639. Nirro-BEeNzoe, J. Deucker, Manchester. 
1640. Borries, H. J. Haddan.—{B. Ainé, France.) 
1641. Liqurp Meter, J. H. Blum, Bienne. 
1642. Cary, &c., E. Wilkins, 
1643. STEELYARDS, O. Jones, 
1644. Cast CruciBLe Steet, J. H. *Wilson, Liverpool. 
1645. Breast Suretps, C. H. Bradley, London. 
1645. SANITARY APPLIANCES, H. P. Holt, Leeds. 
1647. Pencit Casgs,P. Lawrence.— (J. Reckendorfer,U. 8.) 
1648. PACKAGES, &e., R. R. Gray, Liverpoo! 
1649. Sicyaus, A. J. *Boult.—(W. C. Seaton, Quebec.) 
1650. Steam Pumps, T. H. Ward, Tipton. 
1651. Excavatinc Apparatus, J. D. Brunton, London. 
1652. Prope.iine, J. H. Johnson.—(J. E. J. d Arembé- 
court, Paris.) 
1653. Evecrric Lamps, J. H. Johnson.—(Societé la Force 
et la Lumitre Société Generale d Electricité, Brussels.) 
1654. Casks, A. M. Clark.—(7. Sourbé, France.) 
1655. Corroy Grins, A. M. Clark.—(A. G. Jennings, U.S.) 
1656. Copyinc Process, D. Gestetner, London. 
1657. Fasrics, &c., W. Thacker, Nottingham. 
1658. Sucar, H. E. Newton.—(A. L. Thibaut, Paris.) 
1659. Capstans, E. E. and F. A. Bentall, Maldon. 
1660. Furmwaces, A. W. L. Reddie.—(W. "Duryea, U.S.) 
1661. VeLocrpepes, W. Hillman, Coventry. 
1652. Crates, J. Pullen, London. 
1663. SEWINo Macuryes, L. Silverman, London, and J. 
R. Cumming, Ilfo: 
1664. Tricycies, &c., W. H. Bliss, Forest Hill. 
1665. Gas BURNERS, J. Lewis, London. 
1666. DovsLe SPRING SADDLE Bar, F. Dovey, London. 


16th April, 1881. 

1667. Fasten1nes, J. E. H. Colclough, Dublin. 

1668. Curtains, &c., G. Hurst, No 

1669. TYPE SETTING, H. 8 n.—{E. W. Brackds- 
berg, Hagen, Westphalia.) 

1670. Evecrric Lamps, G. 8. Grimston, Kent. 

1671. Recuatine, G. H. Flood and D. Young, London. 

1672. SKETCHING Eset, A. J. Welsby, Bristol. 

1673. VenTiLaTinG, &c., A. J. Goulstone, London. 

1674. Guns CarriaGEs, J. Vavasseur, Southwark. 

1675. Beveraces, A. Elliott.—(C. V. Outrire, Roulers.) 

1676. Batreniges, J. H. Johnson.—(C. A. Faure, Paris.) 

1677. Coxe Ovens, J. Hunter, Durham. 

1678. Woo._en Fasrics, J. H. Rily, Bury. 

1679. TELEPHONIC ExcuanceS ystems, J. N. Culbertson, 
Antwerp, and J. W. Brown, Surrey. 

1680. Hor Bep Frames, A. Tyson, Ulverston. 

1681. Rees, F. Wirth.—(P., P., jun., J. B. and 
Adt, Forbach, Germany.) 

1682. Recutatine Apparatus, L. Wall, London. 

1683. A. M. Clark.—({A. d'Auriac, France.) 

1684. Recuatine Gas, J. H. Weston, London. 


18th April, 1881. 


1685. Lamps, A, Clark. 7. Gerard-Lescuyer, Paris.) 
1686. Proreme, H. H. Portheim, Prague.) 
1687. Stratis, H. Lake.—(7. Utley and J. Fawcett, U.8.) 


Budenberg and 


Pr for Six on 


otected 
posit of Complete Specifications. 
1599. Lacine Hooks, W. R. Lake, Southampton-build. 
ngs, London.—A communication from M. Bray, 
U.8.—12th A 1881. 
ASTRAL LANTERN, F. 
12th April, 1881, 


Bailey, Hillsdale, U.8.— 


1655. Corron Guns, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from A. G, Jennings, Brook- 
lyn, U.S.—l4th April, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 
1442. Arriviciat Licuts, G. E. Alderand J. A. Clarke, 
Croydon. —llth April, 
1468. SLatine Roors, J. Groves, Halton, near Leeds,— 
12th Apri, 1878. 
1468. Castine Meta, H. and W. Sum- 
ner, Manchester. —12th April, 1878 
1479. Wasnine, MACHINES, T. Bradford, High 
Holborn, London.—138th April, 1878. 

1540. OPENING, &c., Cocks, 8. Owen, Coventry.—17th 
April, 1878. 

2065. PERMANENT W ay, V. Demerbe, Jemmapes.—23rd | 
May, 1878. 

1474. Enemas, &c., J. G 
Hackney Wick, London.—12th April, 1878. 

1610. Rina Spixyinc, T. Coulthard, Preston.—20th 
April, 1878. 

1651. Frames for Matrressss, J. B. Rowcliffe, Glossop. 
—24th April, 1878. 

1662. Sewixe Books, W. R. Lake, Southampton-build- 
ings, London,—25th April, 1878. 

1678. Ice Apparatus, F. Windhausen, Berlin.—25th 
April, 1878, 

960. DyNamo-ELEcTRIC Macutnes, L. Simon, Notting- 
ham.—1l1th March, 1879. 

1524. &c., Sranps, B. Barnard, St. Paul’s- 

Canonbury , London,—16th April, 1878. 

1530. LusricaTinc Apparatus, T. White, Landport, 
Portsmouth.—l7th April, 1878, 

1551. Cookinc Apparatus, T. 7 Constantine, Fleet- 
street, London.—l7th April, 1878. 

1511. Rorary Pu ups, &c., E. W aldron, Gaywood-street, 
London-road.—1ltth April, 1878. 

1526. Composition, A. M. Clark, Chancery- 
lane, London,—1l6th April, 1878. 

1529. Manure, H. Hartmann, Greiffenberg. — 17th 
April, 1878. 

1561. MacaziNes, &c., B. J. B. Mills, Southampton- 
buildings, London.—18th A [pril, 1878. 

1562. Reeps for Weavine, W. F. Bateman, Low Moor, 
near Bradford.—18th April, 1878. 

1572. Bars of Carpine ENGINE Fats, G. and E. Ash- 
worth, Manchester.— 18th April, 1878. 

1635. CHaroInG, &c., Gas Rerorts, W. J. Warner, 
South Shields.—24th April, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 

1314. Treatinc Woon, &c., A. Smith, Manchester.— 
16th April, 1874. 

1319. TwistiInc Macuinery, J. Lumb, Folly Hall Mills, 
Huddersfield. —16th April, 1874. 

1430. Tune Expanper, W. Thomson, Glasgow.—24th 
April, 1874. 

1521. Proyectives for OrpNaNCE, J. Vavasseur, Bear- 
lane, Southwark.—30th April, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 4th May, 1881. 

5462. Prerarino, Sprnnina, &c., Macuinery, A. M. 
Clark, London.—Com. from La Société anonyme 
des Corderies Parisiennes.—28th December, 1 

63. INFLAMMABLE Composition, W. R. Lake, London. 
—Com. from C. D. Bradley.—-5th January, 1581. 

95. Lockine, &c., Pornts of Srpines, W. 
Pinkerton, Larne.—8tk January, 1881. 

267. TUBING, J. C. Mewburn, Fieet-strect, London.— 
A communication from La Société J. L. Martiny et 
Compagnie.—2lst January, 1881. 

304. Carpon and Grapuite, R. Werdermann, Princes- 
street, Surrey.—22nd January, 1881. 

524. FILLING, &c., Borries, F. G. Riley, South 
Lambeth-road, Surrey.—7th February, 1881. 

549. Hypravtic Lirtinc Apparatus, M. Scott, Great 
Queen-street, — 9th February, 1881. 

600. Lives or Corps, J. Sprague, Norwood.—1l1th 
February, 1881. 

680. Securine the Heaps, &c., of Vesseis, N. Thomp- 
son, London.—1l6th February, 1881. 

747. Stovss of Comsustion, H. Defty, Middlesbrough- 
on-Tees.—22nd February 188i. 

795. Woopen Packinc Cases, &c., F. Myers, South- 
ampton-buildings, London. 24th. February, 1881. 

891. Wueets, T. Humber, T. R. Marriott, and F. 
Cooper, Beeston.—2nd March, 1881. 

905. Direct-actinec ENGINES, C. T. Wordsworth, 
Leeds.—2nd March, 1881. 

980. Sopa, W. Weldon, Rede-hill, Burstow.—Sth 
March, 1881. 

1108. Cor Sprxpies, G. W. von Nawrocki, Berlin.—A 
communication from R. Sehrke and Messrs. Btildge 
and Hildebrandt.—15th March, 1881. 

1110. Fasrenrncs for Bae T1gs, R. J. Jenkins, London. 
—Com. from C. B. Morse.—15th March, 1881. 

1147. Transparent Ice, H. J. West, Southwark 
Bridge-road.—16th March, 1881. 

1151. Frremen’s Dresses, &c., C. Wraa, Blackfriars- 
road, Surrey.—16th March, 1881. 

1176. Wetpep Iron and STEEL Tv’ J. C. Johnson, 
Wednesbury.—17th March, 1881. 

1186. Cuatn Gearino, N. K. Husberg, Stockholm, 
Sweden.—18th March, 1881. 

1188. ALKALI Manuracture, J. Mactear, Glasgow.— 
18th March, 1881. 

1216. Lamps, iD: Rippingille, Aston-juxta-Birming- 
ham.—A communication from Messrs. Schwintzer 
and Griiff.—19th March, 1881. 

1248. Twist Lace MACHINES, J. Newton, Kimberley. 
—22nd March, 1881. 

1253. SupstiruTe for Correr, J. Challinor, Liverpool. 
—22nd March, 1881. 

1283. Mixture for CHo.era, &c., W. Williams, Hamp- 
den-street, London.—23rd March, 1881. 

1291. TREATING & Mills, London. — 
Com, from M. Boon, and R. H. Hall.— 
23rd March, 1881. 

1395, ELECTRICAL Apparatus, W. R. Lake, London.— 
Com. from A. E. Dolbear.—29th March, 1881. 

1429. SanrraRy Receptacies, &., J. Turner and J. 

bertshaw, Manchester.—31st March, 1881. 
1476. Desions, &., R. . Brand: on, Paris. 
om. from I. 8. Hyatt.—5th April, 1881. 

1477. IurtaTion Ivory, R. H. Brandon, Paris.—A com- 
munication from I. 8. Hyatt.—5th April, 1881. 

1480. ManvuractuRING ARTICLES from POWDERED 
Supstances, R. H. Brandon, Paris.—Com. from I. 
Hyatt.—5th April, 1881. 


Last day for filing opposition, 6th May, 1881. 
5164. Drain Pirss, &c., E. Brook, Huddersfield.—10th 
December, 1880. 
5173. ARTIFICIAL Manures, &c., F. J. Bolton, London, 
and J. A. Wanklyn, Westminster.—10th December, 
1880. 
5183. ORNAMENTAL Mov.pines, P. Bedeau, Rue 
Garnier, Paris.—11th December, 1880. 
5187. Wasninc, &c., MacHines, 3. Summerscales, 
Keighley. —1lth December, 1880. 
5188. Parnt, P. M. Justice, London.—A communica- 
tion from M. F. I. R. Seaver. —l1th December, 1880. 
5196. Screw Cramps, H. Metham, Church-street, 
Deptford.—11th December, 1880. 

5209. Suits, W. and G. Benger, Stuttgart, Wurtem- 
burg , Germany. —13th December, 1880. 

5210. Suinrs and Drawers, W. and G. Benger, Stutt- 

rtemburg, Germany.—13th Decen , 1880. 

5213. Sranps, &c., J. Burley, Birmingham. 
13th December, 1880. 

5228. Srrikinc, Scourinc, and Fiesuinc 
&c., E. Wilson, Exeter.—14th December,1880. 

5229. Corrina TENONS, E. Cory, — -road, Harrow- 

, London.—14th December, 

5251. Bows, &c., for WaTcHEs, “a R. Lake, London.— 

Com. from C, 8, Hirst.—14th December, 1880. 


G. Ingram, sen., Felstead-street, | 


| 


| 


| 


j 
| 


5264. Borries, F. Trotman, Albert-street, Regent's 
Park, London,—15th December, 1880, 

5265. Cov ERING, &c,, METAL Busks, W. R. Lake, Lon- 
don.—A communication from M. H.  Fouillet- 
Chevance.—15th December, 1880 
5284. Supptyino Fresu Arr, O. Seydel, Birmingham, 
—16th December, 1880, 

5288. Iron, P. 8. Justice, London. —A 
from C. M, Dupuy. —lith 1880, 

5290. Pavina Roaps, &c., B. B. Mills, London, ~ 
Com. from A. th December, 1880, 

5292. Pumps, R. G. Abercrombie, Alloa.—l7th Decen- 
ber, 1880. 

5203, Furnaces, &c. Alexander, London,— 
Com. from C, Kikiphorott —l7th December, 1880. 

6300. Iron and Sree, 8. Pitt, Sutton.—A communi- 
cation from M. Rollet.—17th December, 1880. 

5334. BuRNIsHING Hee ts of Boors, &c., Haddan, 
Strand.—A communication from F. Larrabee, — 
20th December, 1880, 

58383, SHIPs, &e. , J. Tangye, and R. J. 
_Cunnack, Helston.—22nd December, 1880. 

5885, EXTRACTING GoLD from AURIFEROUS Deposits, 
W. R. Lake, London.--A communication fiom 0, 
Bailey.—22nd December, 1880. 

182. Compounns, &c., H. Hutchinson, Mus- 
champ-road, East Dulwich, — ath January, 1881. 

220. MAKING Ice, J. H. Johnson, London.—Com, from 
A. J. Rossi and L. F. Beckwith. —18th January, 1881. 

223. Giazino Rice, &c., H. J. Haddan, Strand.—A 
communication from A. Leytens. —18th January, 1881, 

360. Rorary Fans, J. 8. Davidson, C. R. Steele, and 
J. Lyon, Whitehaven.—27th January, 1881. 


461, Skates, H. Dobson, Hull.—3rd February, 1881. 


471. Ick, H. J. Haddan, Strand.—Com. from T. L. 
Rankin and C, A. Rand: February, 1881. 

886. Locomotive Cars, B. Beaumont, Victoria- 
street, Westminster.—2nd ch, 1881. 

969, GRATES and STov gs, R. Crane, Stockwell Park- 
road, Clapham.—7th March, 1881. 

983, TREATING CELLULOSE, “¥ Parkes, Gravelly-hill, 
near Birmingham.—8th March, 1881. 

1014. ENpLess or PoRTABLE Ratways, A. Dunlop, 

Glasgow.—9th March, 1881. 

1084. Se.r-covernine Gas-suRNERS, J. B, Fenby, 
Sutton Coldfield.—l4th March, 1881. 

1162. Furnaces, J. Swain, Oldham.—19th March, 1881. 

1240, ARMaTURES for Dynamo. &c., MACHINES, G. 
Brewer, Chancery-lane, -London.—A communication 
from T, A. Edison.—2lst March, 1881. 

1297. Coatine Iron or STEEL Suirs, W. Welsh, Ports- 
mouth.—23rd March, 1881. 

1299. MAKING UP Pac Kets, G. Pritchard, Seaforth, 
near Liverpool.—23rd March, 1881. 

1351. Capsutina, &c., Borr.es, J. Dunbar, Glasgow, 

—26th March, 1881. 

1357. Hot-arr Enornes, W. H. Bailey, pew 
a communication from Messrs. Zipf and Langsdo’ 
and the Berlin Anhaltische Maschinenbau Actien 
Gesellschaft. — 26th March, 1881. 

1372. Iron and Street, W. J. Clapp, N vantyglo, and T. 
Griffiths, Blaenavon,—28th March, 1881. 

1389. CaLoric Enornes, M. P. W. Boulton, Tew Park, 
Oxford.—29th March, 1881. 

1403. Sunstirure for Corres, J. Anderson, Glasgow, 
—30tk March, 1881. 

1410. Stream Macuines, G, Collier, New- 
castle-on-Tyne.—3lst March, 1881. 

1424. AcetaTE of Sopa, &c., W. G. Forster, Pelham 
Villa, Streatham Common.—3lst March, 1881. 

1449. Firecrates, &c., A. MacPhail, Cannon-streect, 
London,—2nd April, 1881. 

1451. Usina LiqueriaB_e Gas, &c., as a Motor 
J.C. Mewburn, Fleet-street, London. —A communi: 
cation from J. Gamgee.— —2nd April, 1881. 

1506. Pencixs, W. R ke, London. communica- 
tion from B. A. Fiske.—6th April, 1881. 

1512. Specracies, &c., W. R. Lake, London.—A com- 
munication from A. R. Carter.—6th April, 1831. 

1537. Locks and Srarces, H. J. Haddan, Strand.—Com, 
from G. Hathaway and B. Taylor.—s8th April, 1881. 


Last day for filing opposition, 11th May, 1881. 


5206. Sream Generators, H. J. Allison, London.— 
Com. from J. MacNicol.—13th December, 1880. 

5212. Ash Pans for Fireriaces, B. Banks, Leeds.— 
13th December, 1880. 

5217. — J. Wavish, Leytonstone.—13th Decem- 
ber, 1880. 

5220. Firecrates, J. R. Pickard, Leeds.—13th Decem- 
ber, 1880, 

5231. Sucar, H. Stokes, Liverpool.—A communication 
from O, A. de Gramont.—1l4th December, 1880. 

5237. Covertne TeLecrarn Wires, &c., W. T. Glover 
and G. F. James, Salford.—1l4th December, 1880. 

5253. Gun Carriacegs, F. C. Glaser, rlin,—A com- 
munication from O. Krell.—15th December, 1880. 

5255. &c., Fipres, J. B. Farrar, Halifax, and 
W. Lumb, Mytholmroyd. —15th December, 1880. 

5277. Cuurns, C . Ahlborn, Hildeshcim, Hanover.— 
16th December, 1880. 

5305. Forminc Sueet Metat, &c., Suares, 
H. R. Minns, London.—l7th December, 1 

5308. Ciips for Gutter Spoutine, J. Wiley, Darlaston. 
—18th December, 1880. 

5329. JacQuaRD APPARATUS, J. Irving, Barnsley.—20th 
December, 1880. 

5365. Basic Frre-pricks, &c., A. M. Clark, London.— 
Com. from J. B. M. P. Closson.—21st December, 1860. 

5102. SyRUPING AERATED BeveRaGES, J. McEwen and 
8. Spencer, Manchester.—23rd December, 1850. 

3. Fioor Sprinos, E. Bull, Halifax.—lst January, 1881. 

79. CHronoGrapnH, A. M. Clark, London.—A comm 
cation from H. J. Eisen. —6th January, 1881. 

289. Propucinc J. A. Dixon, Glas- 
gow.—Com. from Dr. Koenig. —22nd Jan uary, ‘1881. 
827. SurpLyrinc Arr to Furnaces, C. Haupt, Brieg, 
Germany. —25th January, 1881. 

545. Corkine Bort.es, W. H. Beck, London.—A com- 
munication from E. ‘Guichard. —9th February, 1881. 
622. Coast Derences, T. R. Timby, Nyack.—lith 

February, 1881. 

. Looms, A. M. Clark, London.—Com. from C. 
Coupland and J. H. Tingue.—15th February, 1881. 
736. Dryine, &c., Sucar, A. Sauvée, Westminster.— 

Com. from E. Commerson. —2lst February, 1881. 

1018. Compounp Packinc J. A. Turner, 
Nutsford Vale.—9th March, 1881. 

1049. &c., Piates, &c., D. P. G. 
Matthews, Newport. —llth March, 1881. 

1212. Propucine CoLourinc Matters, J. Dixon 
Glasgow.—Com. from Dr. Fischer. —19th March, 1881. 

1224. ORNAMENTAL Grass, J. Couper, jun., and J. 
Elcock, Glasgow.—2lst March, 1881. 

1279. Preparino Fisres for SPINNING, I. Holden, 

radford.—Partly a a from W. C. 
Bramwell.—23rd March, 188 

1315. VaLves and Ports, &e., Snelling, Gilbert-road, 
Lambeth.—24th March, 1881. 

1332. PRESERVING ORGANIC Sunstances, F. 8S. Barff, 
Kilburn, Londom.—25th March, 1881. 

1356. ConDENSING, &c., VAPOURS, T. N. Kirkham and 
T. Hersey, Westminster, D. Hulet, London, and 8. 
Chandler, sen., J. Chandler, and 8. Chandler, jun., 
Newington-causeway. —26th March, 1881. 

1358. ELecrric Lamps, R. Harrison and C. Blagburn, 
Newcastle-on-Tyne.—26th March, 1881. 

1447. DyNaMo-ELectric, &c., MACHINES, W. 
Siemens, Westminster.—A communication from 
Messrs. Siemens and Halske.—lst April, 1881. 

1453. INTERLOCKING Pornts, SIGNALS, &c., C. Hodgson, 

terbury-road, London.—2nd April , 1881. 


Patents Sealed, 
(List oy Letters Patent which passed the Great Seal on 
the 14th April, 1881. 
3759. Licutinc Buripinas, &c., C. W. Kittoand W. H 
Thomson, London.—16th September, 1880. 
4230. Compounps, 8. Mackie, Linden: 
grove, Peckham.—18th October, 
and G. Greenwood, Black- 
burn.—18th October, 1880. 


| | 
| | —_ | 
| | | 
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4242. Reoutatine, &c., the Frow of Fiurps, W. R. 
Lake, London.—18th October, 1880. 

4243, Pranorortes, E. G. Brewer, Chancery-lane, 
London.—18th October, 1880. 

4248, Oprarnino Corres of Dra wines, &c., O. Lelm, 
Farringdon-street, London.—18th October, 1880. 

4256. Issuinc Tickets, &., J. H. Betteley, Fleet- 
street, London.—19th October, 1880. 

4257. VeLocipepes, E. C. F, Otto, Peckham.—19th 
October, 1880. 

4259. Puosruortc Acip, A. Gutensohn, 
London.—19th October, 1880, 

4260. Gas Motor Enarnes, H, Robi 
—19th October, 1880. 

4261. Scovrine, &c., Fisrous Matreriars, J. Petrie, 

un., Rochdale.—19th October, 1880. 

4270. Gas Motor Enaines, C. G. Beechey, Hilgay.— 
20th October, 1880. 

4277. Rotuers and Beams for Looms, &c., T. Reeder, 
Preston.—20th October, 1880. 

4284. Marrinos, &c., P. MacLellan, Glasgow, and W. 
Jones, Maryhill—21st October, 1880. 

4288, 8reAM GeNeRATORS, J. Windle, Moston.—21st 
October, 1880. 

4291. BREECH-LOADING SmALL-ArMs, J. F. Swinburn, 
Birmingham,—2lst October, 1880. 

4310. SEPARATING, &c., Particves of Iron from Grain, 
W. R. Lake, London,—22ad October, 1880, 

4323. Pururvine Gas, A, Ford, Stockton-on-Tees.— 
23rd October, 1880. 

4333. Kitns, P. Montagné, Rue de la Fidélité, Paris,— 
23rd October, 1880. 

4338 Gas VaLve, P, J. Wates, Balham, and 8. and J. 
Chandler, Newington-causeway.—25th October, 1880, 

4443. Mutuine Cutters, &c., A. Muir, Manchester.— 
30th October, 1880, 

4461, Encunes, A. M. Clark, Chancery-lane, London.— 
lst November, 1880. 

4686, SIGNALLING on Rattways, W. W. Biddulph, 
East Sheen.—13th November, 1880. 

4712. Guazier’s Pornts or Tacks, A. M. Clark, Chan- 
cery-lane, London.—1l6th November, 1880. 

4772. METALS, Clapp, Nantyglo.— 
19th November, 1880. 

4874. Decoratine &., A. J. Boult, High 
Holborn, London —24th November, 1880. 

5511. Vevocirepes, J. Starley, Coventry.—3lst Decem- 


M 


ber, 1880. 

57. Fastener for Winpows, &c., J. Stables, Eldon 
House, Longsight.—5th January, 1881. 

266, Propucine Surraces for Priytina, &c., J. J. 
Sachs, Manchester.—2lst January, 1881. 

868. Gas, 8. Holman, London,—27th January, 1881. 

885. CHRroNocRAPHS, J. Johnson, Lincoln's-inn- 
fields, London.—28th January, 1881. 

450. Sewine Macuines, A. M. Clark, Chancery-lane, 
London.—2nd February, 1881. 

466. Prerarine ArtirictaL Inpico, &c., J. H. John- 
son, London.—8rd February, 1881. 

641. Moror Enarnes, E. M. Strange, Baltimore, U.S.— 
15th February, 1881. 


(List of Letters Patent which passed the Great Seal on the 
19th April, 1881.) 

4276. Separatine Impurities from Aurirerovus Ores, 
E. G. Brewer, London.—20th October, 1880. 

4287. Droopino, &c., Macnines, C. Harvey, Bracken- 
bury-street, Preston,—2lst October, 1880. 

4200, Castine ARTICLEs in Bronze, &c., P. M. Parsons, 
Blackheath,—2lat October, 1880. 

4292. PorTLaND Cement, D. 8. W. Dawe, Brading, 
Isle of Wight.—2lst October, 1880. 

4293, Combustion of Gas, W. R. Lake, Southampton- 

4295. Raistna Winpow Sasues, P. Langri East- 
borne.—2lst October, 1880, 

4299. Fotpine, &c., Lapeis, E. A. Palliser, Leeds.— 
2lst October, 1880. 

4301. Printinc Macuinery, F. Payne, Otley.—2lst 
October, 1880. 

4312. Tempces for Looms, J. Parkinson, Bradford.— 
22nd October, 1880. 

4316. Twistino, &., StRanps, Corps, or Ropes, 8. 
Wilson, Belfast.—22nd October, 1880. 

4318. Bicycies, J. F. R. Wood, Newcastle-street, 
London.—22nd October, 1880. 

Looms, J. Cook and W. L. Heaton, Bolton.— 

October, 1880. 

4331, AXLE, Bearrnas, C. F. Parsons, Hamilton- 
terrace, London.—23rd October, 1880. 

4358. ComMBINED Iron or Street, J. H. Johnson, 
Lincoln’s-inn-fields, London.—25th October, 1880. 

4361. Gas-pipe Fittinos, &c., J. C. Johnson, 
Wednesbury.—26th October, 1880. 

4369, HorsesHors, W. R. Lake, Southampton-build- 
ings, London.—26th October, 1880. 

4370. Water-cLosets, &c., J. W. Holland, Crossley- 
street, London.—26th October, 1880. 

4377. Facitiratina Repairs, J. T. Parlour, Flect- 
street, London.—27th October, 1880. 

4378. MULTITUBULAR Fire-arms, G. Pace, Valetta, 
Malta.—27th October, 1880. 

4379, Derectina, &c., Corrosion in Steam 
G. and J. Weir, Glasgow.—27th October, 1880. 

4394. Spoot Tuses, W. Ambler, Bradford.—27th 
October, 1880. 

4409. Screens, T. Davids and C. Weiss, Hanover.— 

‘ on October, 1880. 
429. Coitino, &c., Wires, B. Talbot, Wel on. — 
29th October, 1880. 

4436. Looms, I. Bradshaw, Preston.—30th October, 1880. 

4554. Surps’ Venticators, J. W. Shepherd and G. 
Lines, London.—6th November, 1880. 

4600. Cur Pitz Fasrics, R. Atherton, Bradford.—9th 
November, 1880. 

4636. Furnaces, W. R. Lake, Seuthampt » 
London.—11th November, 1880. 

4669. Paper, W. H. Richardson and H. Glenny, 
13th November, 1880. 

4728, Lamps, S. Pitt, Sutton.—17th November, 1880. 

T. G. Dolby, Dulwich.—20th December, 


4898, and Dovsiina Corton, C. E. 
November, 1880. 


5117. Dreporne Hadfield, Bloomsbury, 
M. Clark, Chancery-lane, Lon- 


beth.—12th January, 1881. 

386. Starcn, &c., W. Lake, 
London,—28th January, 1881. 

422, CuLorate of Lime, &c., W. Weldon, Rede Hall, 
Burstow.—Ist February, 1881. 

423. of Potash, W. Weldon, Rede Hall, 
Burstow.—lst February, 1881. 

424, Cutorate of Sopa, W. Weldon, Rede Hall, Bur- 
stow.—Ist February, 1881. 

425. Cutorate of Sopa, W. Weldon, Rede Hall, Bur- 


stow.—lst 1881. 
TEEL, &c., A. J. Boult, High Hol- 


th + 


yt hnildi 


426. TREATMENT of 
rn, London.—Ist February, 1881. 
440. Suppiyina, &., WarTER, T. Jackson, Edinburgh. 
an February, 1881, 
» Lamps, &c., E. A. and J, D. Rippingille, Aston- 
Birmingham.—2nd February, 18810 
(0. REVENTING Couuisions, W. L. Wise, 
Whitehall-place, London.—4th February, 1881. 


List of Specifications published during the 
7” week ending ‘Abril 16th 1881. 
> 3324, 2d.; 3474, 1s. 2d.; 3481, 6d.; $483, 6d.; 
: » Od.; 3516, 6d.; 8517, 10d.; 
8523, 10d.; 8690, Gd.; 8538, 6d.: 8647, 6d’; 3548 


3 8548, 6d.; 


8564, 6d.; 3574, 10d.; 3589, 6d.; 3621, 6d.; 3627, 6d.; 
6d,; 38637, 6d.; 3638, 8d.; 3639, 2d.: 
3649, 6d.; $652, 4d.; (3659, 6d.; 3666, 6d.; 


3736, 4d.; 
8748, 6d.; 3744, 6d.; 3746, 2d.; 


8751, 2d.; 3758, 2d.3 3754, 4d.; 

8758, 2d.; 8760, 6d.; 3764, 2d.: 3766, 2d.; 

771 8772, 2d.; 3773, Gd.; 3776, 2d; 

8 ; 8782, 2d.; 8787, 2d.; 3791, 2d.; 

$800, 2d.; 3804, 2d.; $808, 2d.; 

8827, 4d.; 3837, 6d.; 3839, 6d.; 3868, 6d.; 3926, 6d.; 
4015, 6d.; 4453, 6d.; 4599, 6d.; 5416, 6d. 


*,* Specifications will be forwarded by pot from 
e Patent-oflice on receipt of the amount of price and 
tage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, cery-lane, 
London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tax Encinerr at the 
office of Her Majesty's Commissioners of Patents, 


2041. Sprinc Matrresses, &c., W. R. Lake.—Dated 
16th July, 1880.—{A communication from A. Yaro- 
limek.) (Void.) 4d. 

The springs are formed of spiral coils of steel wire, 

a and kept under tension on the article of 

urniture. 


$261. Warer-merers on Motors, 7. Melling.—Dated 
10th August, 1880, 8d. 

This relates to improvements on patents No. 2647, 
dated 10th July, 1877, and No, 93, dated 9th Jan., 1879. 
The drawing shows a vertical section through the 
meter, in which A is the measuring cylinder with its 
piston Al, piston-rod A?, and cap A’, which works the 
valves and gives motion to the clockwork ; B is the 


middle part i the valve chamber C and 
valves Cl and C2, the cylinder D and its piston D! for 
work: the valves, and a chamber for the inlet water, 
which ber is closed at the top, and is in unbroken 


communication with the middle of the valve chamber 
$261) 


C and the bottom end of the cylinder D, With these 
exceptions, that is to say, excepting the chamber for 
the inlet water, the space between the valves in the 
valve chamber C, and the s under the piston D! in 
the cylinder D, the whole of the interior of the middle 
part B is open to the outlet water ; F is the inlet pipe 
and G the outlet pipe ; H is a cam lever which alter- 
nately acts upon and is acted upon by a roller H!, the 
axis of which roller is carried by the piston D1. 


3451. Traps ror Birps, &c., R. J. Sankey.—Dated 
26th August, 1880. 6d. 
A skeleton frame is used, its inner ends being sha; 
to enter sockets formed in two brackets each carrying 
a compound helical spring, the cores of which form 
pivots for a pair of jaws arranged one at each side of 
the brackets, the ends of the springs being secured to 
the jaws so as to tend to impel them in a vertical 
closed — Each jaw and the corresponding half 
of the frame is covered with a netting. 
3374. Gas Propucers, &c., C. W. Siemens.—Dated 
19th August, 1880. 
This relates to gas producers, which may be worked 


in connection with the furnaces in which the produced 
is utilised for hea’ , or may be worked 
dependently of these furnaces, arranged to operate 
in connection with such producers. The drawing is a 
longitudinal of a combined gas-producer and 


regenerative furnace. The producer A is of a conical 
form in its lower part, and is gathered in above its 
middle, It has at the bottom an opening, under 
which is placed a dish B to receive the cinder, which 
may be cooled by water supplied to the dish by a pipe 
with a cock. In the centre of the producer is the air 
supply pipe C. The fuel is supplied to the producer by 
the hopper D, which has removable covers. The gas 
produced in A passes by numerous lateral channels to 
the flue A! leading to the furnace chamber E, where it 
meets and burns with heated air rising through the 
shaft A? from the generator below, the flame entering 
the furnace E by the throat E%, and beating down- 
upon its bed. 


3474. Excavatinc anp Removine Coat, &c., F. 
Hurd.—Dated 27th August, 1880. 1a. 2d. 

This consists, First, in forming a grooved arm or 
lever in one or more parts, in the groove of which an 
endless chain provided with rollers and cutters works. 

arm is so constructed that the chain runs round 
it on the rollers attached to the chain, no guide pulley 
being needed on the arm. Recesses are formed on the 
arm or lever which are filled with lubricants. This arm 
or lever is cau to make a partial revolution when 
mw , in order to change the direction of the cut 
from horizontal to vertical without stopping the 
hine, thus enabling the operator to “nick on end” 
any portion of the face under cut, so that it can be 
filled out while the machine is in p ; anda 
radial motion may also be imparted to the arm when 
requisite. Cutters are placed on one half only of the 
length of chain, so that the hine can be ad d 
or moved forw when no cutters are operating on 
the mineral. Another part consists in placing inside 
a rifled tube-cutter a piston with a hollow shaft, and 
one end of the rifled tube is closed on to the hollow 
shaft, so as to form an internal piston, which works 
inside a carrying tube which is attached to the hollow 
shaft. The cutter can thus be advanced or withdrawn 
by air or water pressure while the cutter tube is in 
motion or stationary. 


8481. Locomotive ror Raiways, Tram- 
ways, &c., T. Hunt.—Dated 27th August, 1880. 6d. 

ists in ting one or more of the 

wheels of the engine loose upon one or more of the 
carrying axles, and providing an intermediate wheel 
between each loose wheel and the driving wheel on 
the same side of the engine, and in providing a 
correspon: intermediate wheel or wheels at the 
other side of the engine, between the fixed wheel or 
wheels and the driving wheel. To the said inter- 
mediate wheels an adjustabl g' t is attached, 
by which, when necessary, one or more of the said 


tion or dead plate; Fourthly, a connection or pipe 
returning the disc of the pump to the tank; 
Fifthly, a 0 cock on the line of this discharge with 
a fine pitched screw or its equivalent, so as to r 

the discharge at please; Sixthly, a cylinderfreely open 


3489] 


2 


at one end to the said discharge between the pump 
and the stop cock, which cylinder is provided with a 
tight-fitting piston kept down against the ordinary 

ure of water in confined discharge pipe by means 
of a spring or its equivalent. 


3498. Iron Grits ror Prorectinc SHoP-FRONTS, 
&c., H. W. Perrers.—Dated 28th August, 1880. 6d. 
This consists of a hinged ‘grill, to slide 
under the stall board, and brought forward suffi- 
ciently to allow the upper points to be thrust under 
catches, so that the grill when in brought to its 
vertical position can be locked or fastened. 
3508. Boats ror PRESERVING LIFE AT 

Sea, 7. Foster.— Dated 28th August, 1880. 6d. 

e boat is made with a bottom of waterproof- 
material; the sides and ends are waterproof or 
cells made up in one piece with the bottom ; the ends 
are tapered toa point and curved upw: , So as to 
be higher at the stem and stern than at the centre. 
The air-tight bags or cells along the sides of the boat 
are divided by a vertical longitudinal flexible partition, 
each into two compartments; the ends also are 
similarly divided into two or more compartments ; 
small air passages are provided in the partitions 
between the compartments, so that when air is pumped 
into one of them it may pass into and inflate the 
others. An air pump of a bellows-like form is fitted 
in preference on the top of the mes compartments 
at the bow and stern, and is worked by a lever handle. 
The ae bags or cells are somewhat of a rounded 

that their inner sides to some extent over- 
the waterproof bottom. bi the top of this 
bottom is placed a rigid floor, which goes under the 
overhanging sides. 


H. Aylesbury. — Dated 30th 
August, 


1880. 

The air and the gas are admitted by two valves on 
the same stem at each end of the cylinder ; the fresh 
mixture of gas and air enters the cylinder at the end 
where the explosion has just taken place, the exploded 
mixture escaping through one or more apertures at 
the centre of the cylinder. The said fresh mixture is 


wheels can_ be separately or simultaneously forced in 
contact with the peripheries of their somes carry- 
ing and driving wheels, and thus by frictional pres- 
sure prevent the panen: eg from slipping on the 
rails, and at the same time enable the engine to pass 
more freely through curves than if both the wheels of 
the poe ton axle were fixed upon the axle, or than if 
the dri and —e axles were coupled together 
by the rigid connection of coupling rods and cranks. 

8483. FeEp anv AiR Pumps, F. C. Simpson and J. B. 

Denison.— Dated 1880. 6 


stroke of the plunger and keeping it open during the 
stroke, thereby leaving a free for the water, 
and to close it at the commencement of the down 
stroke, thereby meas the water in the pump 
barrel to pass through the top valve. The bottom 
valve in the air pump is made in the piston, which is 
allowed a small amount of vertical motion on the 
piston-rod, and is so arran that on the down 
stroke the friction of the packing against the bore of 
the pump raises it, thereby leaving a free passage 
through the valve, and on the up stroke presses it 
down and so closes t! Ni 


top valve, which is also constructed of metal, 
closed by the action of a spring on the top or other- 
wise. 


3486. Pracino AND ARRANGING ScREW PROPELLERS, 
&e., W. J. Griffiths.—Dated 28th August, 1880. 6d. 
The drawing shows a side view of the stern of an 
ordinary screw ship altered in accordance with the 
improvements. The rudder post A is cut, and the 
bearing B inserted ; the screw shaft C is lengthened to 
come through this Legge «1 and the screw propeller D 
is placed behind the rudder post. The rudder E is 


(5486) 


constructed of the form shown, which shape leaves 
space for the screw to work in. Plates F are used to 
cover the bottom part of the screw frame and assist in 


ngthening the rudder post. A modification is 
— in which arms are attached to the 
rudder. 


$502. Sarery Cases vor Pires, &c., F. Cooper.— 
Dated 28th August, 1880. 6d. 

The case is made entirely of thin metal tubing, so 
arranged as to partake as near as possible of the con- 
figuration of the pipe. That portion of the case which 
envelopes the bowl of the pipe consists of a short 
length of tubing of suitable diameter, and which is 
enclosed at one end by a flat or suital curved disc 
of metal soldered or otherwise fastened in position, 
and one side of this bow] portion is partially cut away 
to facilitate the introduction of the pipe, whilst 
branching out of the opposite side at a suitable angle 
is a piece of tube of smaller diameter to receive the 
stem of the pire, and which is soldered or otherwise 

e bowl ion, and, if desirable, may be 
in two or more lengths, a: to slide one within 
the other telescopically. 


3489. Governors ror MARINE AND OTHER ENGINES, 
J. Kennedy.—Dated 28th August, 1880. 6d. 


This consists essentially of the followi memes 
parts: First, a ip with its valves; mdly, 
mechanism for driving synchrono with 
the engines ; Thirdly, a acting also asa da- 


Pp in the return stroke of the piston, and 
when the latter has reached the end of its stroke 
this is aete. The connecting rod is by 
preference forked and ted to heads in 
one with the piston, and working steam-tight in each 


q 


side of the cylinder; an ignition slide or other valve 
at end of the cylinder is worked from studs on 
the crossheads by bell-crank or other levers. The 
valves for air and gas are worked from the crossheads 
or by an excentric or crank. The cylinder is wholly 
or partially surrounded by a water jacket, and the 
exhaust pipe passes through a body of condensing 
water. 
3516. Puncninc anp Rivertinc Macuines, F. 
—— and J. D. Morrison.—Dated 30th August, 


1880. 

The ram or piston of the machine is attached bya 
tension bar or bars toa crosshead by a rigid connec- 
tion. One end of this crosshead carries the punch (in 
the case of a punching machine), or the die in a rivet- 
ting machine, and the other end of the crosshead is 
guided by a strong bar, either fixed in one end of the 
stationary crosshead (forming part of the structure of 


the machine, the other end of which carries the 
punching “‘ die " or the rivetting “‘ hobby,” as the case 
may be), or fixed in the moving crosshead, and slidin 
through a boss or stationary crosshead. Coiled roun 
this guide bar is a strong spring which is compressed 
in the act of punching or rivetting, and serves to open 
the jaw of the machine when the operation is com- 
pleted, such opening being assisted or not by the 
pressure reversed on the ram or piston. 
851'7. Venicies ror Roaps, TRAMWAYs, AND RaAIL- 
ways, H. Ciotti.—Dated 30th August, 1880. 10d. 
This relates to improvements on patent No. 5006, 
dated 6th December, 1878. The guiding wheel on the 
fore carriage is actuated by a chain, one end of which 


is attached to one arm of a bell-crank lever, the other 


end of which forms a handle, conveniently placed 
within chain passes over 


the reach of the driver. The 


3692, 6d.; O07, 2690, 2d.; 8700, 2d.; 3707, 2d.; 
8712, 6d.; 3715, 6d.; 3723, 4d.; 3725, 6d.; 3730, &d.; 
$733, 2d.; 3734, 6d.; | 
8740, 6d.; 3742, 2d.; 
O—— 
== = = 
| 
[3261] FIG 
®, 
35: 
! 
fla 
> 
Z| 
~~ (a) 
many inconveniences which arise from the use of 
- india-rubber. The bottom valve in the feed pump is 
} formed with a long spindle, is made a working fit H 
in a hole bored in the pump plunger, which spindle 
becoming coated with grease, causes sufficient friction V4 | 
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4886. DyNAMo-ELECTRIC MACHINES, J. Hopkinson and [5374] 
A. Muirhead, Westminster.—24th November, 1880. 
4006. ARTiFiciAL Stones, H. G. Grant, Market-place, 
5394. BICARBONATE of Sopa, W. Weldon, Rede Hall, Be Z Hy f] 
_ Burstow.—23rd December, 1880. / 
5435. Steam Hammers, A. C, Wylie, Cannon-street, 
London. —24th December, 1880. 
py 
—<_ 
Wi 
ay, 


302 


THE ENGINEER. 


ApRIL 22, 1881, 


the pulley on the body of the carriage, and from 
thence over a ey on the fore carriage. It 

essential that these two pulleys should be placed 
centrally, so that the turning of the fore carriage 
shall not cause a pull to come on the chain, thus 
raising the guiding wheel. The wheels of the vehicles 
are made elastic, so that the wheel itself forms a 
spring, which supplements the springs of 

e vehicle. 
$3523. Macuaines ror Makinc Cicaretres, W. R. 

Lake.—Dated 31st August, 1880.—(4 communication 
from W. H. Buery.) 10d. 

This relates to improvements on patent No. 2206, 
dated 8rd June, 1879. It compri the combination 
with the travelling filler carrier belt of a cigarette 
machine of a longitudinal trough or ide extending 
under the hopper and forward to the compressing 
roller, the said trough or guide being semi-elliptical in 
cross section or approximating thereto, whereby the 
belt is caused to assume a similar form to receive the 
tobacco, give it its initial form, and carry it forward 
without waste. The cigarettes are cut into suitable 
lengths by rotary cutters. 
$530. Sream Heatryc Apparatus, F. Hart.—Dated 

3lst August, 1830. 6d. 

A number of tubes of equal le 


83533. Proreciinc CARRIAGES UPON Tramways, &c., 
EB. Edwards.—Dated 3ist August, 1880. 8d. 

This relates to machinery for propelling vehicles by 
means of compressed air, steam, or other elastic gas, 
in which cylinders are used containing movable pis- 
tons of great length of stroke, operating by means of 
toothed racks upon pinions which actuate the driving 
wheels. In the drawing A is the frame of the carriage 
and E the driving axle, on either side of which is 

, in the same line, a cylinder G, but one ona 


higher level than the other. Im the cylinders work 
istons H, the rods of which are connected to brackets 
<, one at each extremity of the rack frame L, moving 
to and fro on guides M on the frame of the carriage. 
The rack frame is provided with an upper and alower 
rack N, gearing with separate pinions on the mere | 
axle, on which they revolve freely, but are provid 
with pawls gearing with ratchets fixed to the axle. 
S588. Movips ror MANUFACTURE OF PRESSED 
Guass, S. Neville.—Dated 1st September, 1880. 6d. 
A cistern is to contain the molten glass, the 
bottom surface of which may form the lower portions 


“- of the moulds when required. Into this cistern con- 


taining the ree quantity of molten glass, a frame 
consisting of the requisite number of moulds of the 
external form of the articles to be made is caused to 
descend and cut out in divisions the quantity of glass 
required for each article. Following this operation, or 
it may be simultaneously with it, a corresponding 
number of plugs of the shape of the interior of the 
article, descend and form the interior cavities, or _ 

lugs may in certain cases be arranged upon the 
bottom of the cistern, and the frame of moulds made 
to descend over them. 


3547. Prixtinc upon Woopen Packrixc Cases, W. 


R. Lake.—Dated 1st September, 1880.—(4 communi- 
cation from F. Myers.) 6d. 

An adjustable feed or pusher is reciprocated on a 
table by suitable gearing and connections, and forces 
the blanks or boxes between a type cylinder and an 
impression cylinder, revolved by gearing from the 
main shaft and in front of the table. The type is 
inked by inking rollers, and an ink table operated by 
gearing and connections from the main shaft. 
$548. Macurvery For TRimminc oR DRESSING 

Woopen Packxixc Boxes, W. A. Lake.—Dated 1st 
September, 1880.—(A communication from F. Myers.) 


The boxes are fed toa table having guides on it, and 
above it on to a carrier which forces them past the 
cutter or cutters; or there may be no carrier, the 
boxes being forced past the cutter or cutters by a 
pusher or feed device, or the boxes may be stationary 
on the table and the cutter or cutters forced past the 
boxes. An adjustable spring or clipper is placed 
behind the adjustable cutters or before them to bear 
against the edges of the boxes to prevent clipping or 
splitting. 

3555. Maycracture or WoopeN Packrnc Boxes or 
Casgs, &c., W.R. Lake.—Dated 1st September, 1880. 
—(A communication from F. Myers.) 10d. 

A supporting frame is vided, also a table, nail 
box or nail boxes, nail guide or nail guides, nail punch 
or nail punches, stop mechanism and_ startin 
mechanism. The table is made adjustable or self- 
adjusting for different sized boxes, and may drop to 
receive boxes under the nail boxes and rise to bring 
the packing boxes or cases to the nail boxes, or the 
nail boxes and nail punches may rise and fall for the 


= The guides are yielding to support the nails 
until the them, and then 
release the nails to be driven. The punches are loose 
in a grooved crosshead, fixed or adjustable so as to be 
easily removed or not, and to be operated loose or 
fast, and a reciprocating crosshead may be employed. 
The nails are fed to the nail boxes Q? by a feeder 
down the tube S. Q are the nail drivers or punches 
supported in the crosshead. 
3563. Danpy ror Parer Macuines, W. 
Green.—Dated 2nd September, 1880. 6d. 
This relates to means for preventing the pulp 


3563) 


collecting in the interstices of the wove or laid wire 
upon the roller by continually cleansing it by a flow of 


water and steam if desired through the upper travel. 
The roller is fixed on two ends forming journals out- 
side and within the rollers, and from the inner 
journals a trough F is suspended. A stream of water 
flows from the perforated g ake on the a part of 
the wire A, and passing ugh it es off the 
pulp from the interstices, and ng into the trough 

, passes out at the open ends of the roller. 
$3564. CompensaTiINc APPARATUS FOR THE CONTRAC- 

TION AND EXPANSION OF SicNaL Wires, C. Gaunt. 
—Dated 2nd September, 1880. 6d. 

On the stud of a bracket fixed in the alman's 
or pointsman’s cabin is fitted a fork-ended lever, 
between the fork ends of which, and working loose on 
a pin at the end of the lever, there is a brake pulley, 
sufficient room allowed in the fork ends 
admit of the free wor! of a connecting rod which 
is coupled to the fore arm of the signal lever in the 
cabin. The bottom end of the signal lever is also 
forked, the forked arms —ahing ome the flanges of 
the brake pulley and between the forked arms which 
carry the pulley. The forked arm of the signal lever 
is slotted at the part thereof that the spindle of 
the brake pulley, the slot being of such a length as 
not to interfere with the working of the brake pulley. 
At the bottom of the connecting rod, and between the 
forked arms of the signal lever, is fixed a brake block, 
the sides of which are, by preference, of a wedge 
form, and when brought into operation wedges itself 
between the fi: of the brake pulley. To the 
bottom of the bracket is attached a projecting arm, on 


of a chain is attached a compensating weight, such 

weight being utilised in pulling off the signal. 

3574. Looms, 7. Singleton. —Dated 3rd September, 1880. 
10d. 


This relates, First, to the weighing motion ofthe 
loom, and consists in various arrangements and con- 
trivances in connection with the yarn beam, for the 
purpose of maintaini the yarn at the desired 
tension during the shedding of the warp and the beat- 
ing up of the cloth. The Second part consists in an 
improved arrang t of hani ‘or keeping the 
cloth beam in contact with the taking-up roller at all 
diameters of the cloth. The Third relates to 
loose reed looms, and consists in an improved 
arrang t of hani for holding the reed 
steady at the time the shuttle is driven from one 
shuttle box to the other. The Fourth part consists of 
an improved self-acting brake adapted for fast and 
loose reed looms. Another we pee relates to 
the grate used in the weft a g motion for push- 
ing the end of the weft to the weft fork. Another 
= consists of an improved arrangement of parts for 
ubricating the picker spindles. 

3576. Furnaces or Firepraces, G. Love, jun.,— 

Dated 3rd tember, 1880. 6d. 

The object of the invention is to utilise the waste 
heat — from the {heating th of in 
place, for the purpose of hea‘ e su 
the fire for production of combustion. For this 


purpose a flue B is formed round the fire chamber A, 
and through it air enters at C, and passes hthe 
underside of the fire-bars and also through side-bars 
or grating on to the fuel. 
3578. Venictes PropeLtep By Manvat Power, W. 
J. Fraser.—Dated 3rd September, 1880. 6d. 
This relates to improvements in actuating the 
steering gear of vehicles propelled by the combined 
wer of the arms and legs, as described in patent 
No. 4458, a.p. 1879, while the hand levers are in 
motion. For this purpose near the oscillating point 


[$$ 78) 


of these levers B and C, ‘a “universal joint” is 

introduced and connected to the steering rods H, so 

that while the levers B and C are worked to and fro 

to propel the vehicle, the rods H can also be turned 

so as to actuate the steering mechanism. 

3588. Serrixe ror ArtiriciaL TeetH, P. Jensen.— 
Dated 3rd September, 1880.—(A communication from 
EB. Rauzerot.) 6d. 

The teeth are fixed toa frame of any suitable mate- 
rial as usual, but instead of lining the frame with a 
solid covering or shield of gold or platinum, such 
shield consists of an openwork plate, and the partitions 
between the perforations are bent or curved in the 
and lightness. 

e ons being narrow, they more ada] 
themselves to the cast. 
3589. Sprvxine, B. Berry and S&. 8. Freeman.—Dated 

3rd 6d. 

This consists of a self-act: ay tus for gi 
motion to the lifter plate of Bm and ane 
frames for forming the bobbins. 

3505. Boxes, Cases, on RECEPTACLES FOR CIGARS, 
&c., L. Wahltuch.—Dated 4th Se; 5 6d. 

A strip of paper, cardboard, or other suitable mate- 
rial is scored in the required , so that when 
folded together it forms a skele drawer, which is 
fitted to slide within a box or case. The or 
other articles rest in the drawer, which is ed out- 
ward by its top edge when required to remove one or 
more , such edge projecting above the top of the 
box and se as the cover, its outer end entering 
a slit formed in one side of the box. 

. Tram Rats, J. Smith jun., B. Lones, and J. 
Hill.—Dated 4th September, 1880. 4d. 

The rail is first rolled in a horizontal attitude, so as 
to produce the fi of 
base and the h 


as to bear on underside of the flanged base, and on 
the underside of one of the shoulders of the rail head, 
and the other so shaped as to bear on the under surface 
of one of the a, and on the rail head. The part 
which bears on the rail head has a projecting collar 


mouth than required. This rolling ti is 
indicated at B. The rail is finally a 
horizontal attitude through a pair of 


[$S97} ail 


é 


the sides of the rail head, so 
as to bring it and its groove to the desired shape, as 
indicated at C. 


$598. Bicyctes anp Tricycies, C. D. Abel.—Dated 
4th September, 1880.—(A communication from La 
Société Clement and Cie.) 6d. 
The object of the invention is to enable the rider to 
assist the action of his feet by the action of his hands 
and arms, and consists in ting the foot treadl 


A by rods B and C toa lever pivotted at D to the top of 

the fork, such lever ge | fitted with handles E, 

whereby the rider may with his hands assist the 

power applied to the 

3602. Cases ror Jewets, &c., W. Hardy.—Dated 4th 
September, 1880. 6d. 

There is a train of wheel work actuated by a coiled 
spring, and this train, when allowed to run, gives 
motion toa hammer which strikes upon a bell. In 
connection with the hammer or other part of this 
alarm mechanism there is a trigger or arm, and when 
the box stands in its place this or arm is 
retained by a spring finger or armature upon which it 
lies. Bya vom | d lever the s finger or 
armature is moved out of the way when box is 


lifted from its place; the train of wheel work then 
commences to run and the alarm is sounded. When 
the first alarm has continued to sound for a certain 
time unattended to a second and more powerful alarm 
comes into operation. This second alarm is a train of 
free ty the uncelling of the epring of the fizst 
se’ un rst 
alarm train. 
3603. Discuarcine Grarn, &c., P. G. B. Westmacott. 
—Dated 4th September. 1880. 6d. 

A barge A carries a crane B with a tall jib and with 
slewing and buffing . From the jib is suspended 
an elevator arm E which is lowered into the hatchway 

t are 


e ship to be discharg arms 
of ordinary construction, but the motor which actu- 


605) 
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3621. Automatic APPARATUS FoR KEEPING ACCOUNT 
OF THE UsE or Pusiic TABLEs, W. R. 
Lake.—Dated 6th September, 1880.—(4 communica- 
tion from H. von Leesen.) 6d. 

This consists of apparatus which is actuated by 
clockwork combined with shifting mechanism for 
throwing two discs into and out of contact with each 
other, and which indicates the amount to be paid by 
a periodically or intermittently or moving 
strip suitably marked with figures indicating the 
amount. 

3605. Wuerts ron Tramcars, Locomotives, CaR- 
J. W. Morgan.—Dated 4th September, 


A recess or groove is vided in the centre, or a 
groove or flange is provided at the side or shoulder of 
the wheel, around or in its peri ' wing or 
forming a space for the insertion of a or flange, 


at the of , or other 
person in o ,and acted upon evers. 

or wedges, and thereby enabling the car, a 
tive, carriage, or other vehicle, to travel on road, rail 


> 


roadway or carriage way, with equal facility, and with 

or without brake power, cappiied if and when required 

by such fillet or oe. 

83620. Strainer on KNoTreR APPARATUS FOR THE 
MANUFACTURE OF Paper, &c., F. N. Miller.—Dated 
6th September, 1880. 6d. 

This vebates to apparatus capable of use as an 
auxiliary strainer in connection with the ord 

strainer, or to replace the same, and it consists of a 


vat A carry inclined strainer plates B, beneath 

which are cylinders C nastng attached to them 

diaphragms b At one end of the vat is a trough 

or sand in’ box E, into which the pulp is 
c 


introduced and flows over a projection on to the 
strainer plates, and at the other end of the vat is a 
separator or knot box G into which the matter se 
rated from the pulp is discharged, and from w! 
any fine stuff can flow back to the strainer plates. 
The “a consist of rigid discs D ounnestad by 
a ring of india-rubber to the edges of the cylinders, 
and caused to reciprocate vertically | means 
cranks and connecting-rods, whereby the fine pulp is 
— through the strainer plates and is conveyed to 
wire. 


3627. Maxine Bricks, &c., C. H. Murray. —Dated 7th 
September, 1880. 6d. 

This consists in apparatus in which a column of 
clay or tic substance, after issuing from the mouth 
or die of a moulding machine, is divided into lengths, 
each sufficient to make several bricks, of hinging or 
jointing the brackets or standards that carry the 
rollers on which the clay is received from the mouth 
or die of the moulding machine in such manner that 
these brackets or stan may, when desired, be 
turned upwards or swung round, so as to allow of easy 
access to the die. 

3628. Expanpers, F. W. Bond.—Dated 7th Sep- 
tember, 1880. 6d. 

This consists in com: the body or roller 

of the tube expander of two or more pieces join 

ther, in such a manner that the rollers are thrus' 
outward from the axis of the expander by the intro- 
duction of a conical or wi -sha mandril, but 
vented from shifting against each other in the 
irection of their axis; also in the application of 
guard slides or stops, preferably one on each of the 
— for the body of the expander, intended to 
itt against end of the tube or tube-plate, and 


ble in the direction of the axis by turning a 
screw —— or by any equivalent device. B are 
indrical pieces forming the body of the 
er, covel by plates and united by a dove- 
contains two rollers F and 
a guard slide or stop E provided with an internal 
screw thread, and movable in a recess by turning the 
spindle D, which is secured with its neck in the slotted 
ide C which guides the halves B and gives room for the 
neck of the — D, when the halves B are thrust 
outwards by introducing the mandril. 


3630. or ReocuLaTine ILLUMINATING Gas, 
D. B. Peebles.— Dated 7th September, 1880. 6d. 

The drawing shows a combined burner and 
governor for regulating the flow of gas, and it con- 
sists of a cone A, which, when not raised by the gas, 
rests on a needle or central spindle, The apex of the 
cone which forms the valve for closing the passage 
from the regula chamber to the burner has a fine 
hole drilled through it, through which a small quantity 
of can pass when the cone is raised, and this 
renders the action more uniform under extreme varia- 
tions of pressure. The cylindrical part of the chamber 


of 
, d is inserted in a 
cylindrical brass casing B, the bottom of which is 
— with the usual nozzle for insertion into the gas 
A 


parallel with one another, and all at both their ends Po 
connected with hollow chambers, to which steam is 
admitted. Each steam chamber is formed of a plate 
cast hollow to permit of steam being passed into it, 
and also with a number of tubes or nipples projecting —— : : 
from one of its faces, each of such tubes or nipples | Which is mounted an intermediate pulley. At the enc 
communicating with the hollow space of the plate. of the signal wire is attached a piece of chain or its 
equivalent, which passes over and is belted to the rim 
of the brake pd wage under the intermediate 
pulley to a third pulley, which is connected to the = D 
| back tail of the signal lever in the cabin. To the end = co 
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ates the elevating mechanism is carried upon the arm, I 
so that it simply requires to be suspended from the = 
crane. The motor consists of a hydraulic engine, — 
fitted to the upper end of the arm and driving the ; R 
roller so as to work the chain of buckets. {Fam \\o 
= as ye ig no ve in it as 
= indicated at A. The rail is then passed in an inclined 
a attitude through a 
re : = chamber, and causes the gas to pass downwards 
= red in a thin film under the edge of the dome 
which forms a groove in the but wider at the to the object being 
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3636. CLosina on Jars, &c, 
"H. Mardon.—Dated 7th September, 1880. 6d. f 


which strap or chain passes over a pulley or pulleys 
Shows the avis ders, and is ted to the piston, or 
tuberanc to the shead to which the pistons.are attached ; or 


This consists in forming one or more p ances 
or excrescences on the inside of the neck or mouth of 
the bottle, jr, or other receptacle, and in forming in 
the side of the plug or stem of the stopper, which fits 
into the said neck or mouth, one or more grooves, 
which start from the bottom or lower edge of the 

ug, and after extending a certain distance vertically 
~— in an oblique or upwardly inclined direction. 
Macuinery, W. R. Lake. 


38638. ISTING OR LIFTING J 
= 1280.—(A communication 


—Dated 7th September, 
from B. Hinsley.) 8d. 
This consists in combination with a wheel or pinion 
fitted upon a shaft of loose pulleys of different diame- 
ters mounted on said shaft and provided with clutches, 
whereby they can be alternately clutched with the 
said wheels. 
8639. VALVeEs ror GAS AND OTHER Fiurps, J. - 
ward.—Dated 8th September, 1880.—(Not proceeded 
with.) 2d. 
body or casing of the valve is formed by a 
bo with a facing that can be readily surfaced in 
alathe. The valve is a disc with a stem at the back, 
the face of the disc being also surfaced in a lathe. The 
stem part of the valve is jointed bya pin, with an arm 
secured on a shaft formed of square iron turned 
cylindrical at the ends, one end of the shaft having its 
bearing in a hole in the inside of the casing, the other 
end ing through a hole in the side of the casing, 
which is formed into a stuffing box. There is a bus 
inserted in the hole round the shaft which allows the 
large part of the shaft to be first inserted before the 
box is packed. 
8641. Decomposition or or Ammonia, L. A. 
Groth.—Dated 8th September, 1880.—(A communica- 
tion from W. Rube, H. T. Engelcke, aud C. J. B. 


Krause. 6d: 
ts in thed ition of 


salts of ammonia with aid of lime or magnesia, also in 
the apparatus used for this purpose. The apparatus is 
constructed as a pillar or column and is divided into 
different compartments D D, one compartment being 

laced upon another and fitted together by means of 
Ranges and screws. The floors of the compartments 
are conical, and thus forming funnel-like receptacles, 
whereby all the heavier t re collected or 
assembled in the point of the funnel. Each compart- 
ment is to be filled with the solution to correspond 
with the height of the pipe E, placed vertically and 


communica’ with each two of the com ents, 
and over the e of which the liquid will flow and 


through its under opening into the compartment 
Coiew. The gas which is evolved from the mass 
ascends with the moisture and is imparted downwards 
through a pipe I into the bottom part of the lowest 
compartment, and from there upwards into the respec- 
tive compartments through bent pipes G, two of which 
are fitted opposite each other on the conical sides in 
each compartment. The uppermost compartment will 
thus contain the greatest amount of ammonia. 


3647. Horsesnors, &c., W. W. Bor and T. J. Beadle. 
—Dated 8th August, 1880. 6d. 
The drawing is a plan of the underside of a shoe; A 
is the shoe proper; B projections thereon ; serving 
not only as wearing piece but also as sockets for the 


3647 


calks C, which are made taper, that is to say they are 

of a —— sectional area at the top than at the 

bottom, the lesser surface serving as the wearing calk. 

3649. Sprixc Souitarres OR SLEEVE BuTToNs 
Surrt Stups, J. Appleby and A. L. Stamps.—Dated 
8th September, 1880. 6d. 

This consists in making the front parts of spring 
solitaires or sleeve buttons and shirt studs, consisting 
of a central hollow peg nape | a disc at its end, spring 
teeth projecting from the said central peg on opposite 
sides, and pushers connected with the said spring 
teeth, from one piece of shect metal. 

3650. Mareriats ror Castinas, Cements, &c., J. J. 
Sachs.—Dated 8th September, 1880. 4d. 

Sulphur is melted with other than metallic sub- 
stances in the stat0 of a fine powder, and the com- 
some used for making castings, and also as a 
cemen 


3652. Verticat Steam Wilson.—Dated 
8th September, 1880. 4d. 
This consists in obtaining a perfect balance with or 


without a fly-wheel, by means of a counterbalance 
weight suspended by a strap, chain, or otherwise, 


a lever or levers with segmental ends may be used in 
place of the pulley, the counterbalance weight being 
attached by a strap or otherwise to one end, and the 
age or h ttached to the opposite end. 

e drawing shows a front elevation of a vertical 
blowing engine. 


8656. Marcu-poxes, A, M. Clark.— Dated 8th 
September, 1880.— (A communication from M. Olive.) 
4d. 


The box is formed of cardboard, and is formed with 
a lid capable of turning backwards as on a hinge, the 
underside of the lid having a groove in which one end 
of an india-rubber band is secured, the other end being 
attached to the inside of the box. 


8659. Srrev Wire Carns, &c., G. and EB. Ashworth. 
—Dated 9th September, 1880. 6d. 

An apparatus is employed to detect soft portions of 
the wire, and to give warning to the attendant, or to 
arrest the movements of the machine, or of 
thereof, or to impart such a set curl, bend, or kink to 
the wire as shall prevent the formation or setting of 
the teeth, or shall otherwiae lead to the detection of 
the inequality in the wire. 


83663. Bomrxc on Cooxine Ecos, J. C. Mewburn.— 
Dated 9th September, 1880.—(A communication from 
L. M. A. Couchoud.) 6d. 

The vessel is divided by two partitions B and C into 
three compartments, the upper partition B is concave 
and the lower one C of convex form, and they are 
connected together by a tube D opening into the top 
and bottom compartments. The middle compartment 
is fitted with a spout H. In the upper partition is a 
hole covered with wire gauze, below which is a disc 
The basket for 


I with a small aperture in its centre. 
663 


holding the eggs is composed of a plate K with an 
opening in the centre, the edges of which are raised 
to keep off the eggs. From the edges of the plate 
arms are carried up and support a disc L, which 
prevents the water boiling over. The top compart- 
ment contains water, and in it the basket is placed, 
when the apparatus is set on the fire, and the water 
gradually passes from the top to the middle — 
ment through the hole in dise I, and when the 
water has passed through the eggs are done. The 
spout H serves to empty the apparatus. 


3664. Treatinc Szrovs Matrer To Oprain NitRo- 
GENOUS PRODUCTS AND ALBUMEN, &c., R. Werder- 
mann.—Dated 9th September, 1880. a 

This relates to the treatment of blood for o 
a dry product rich in nitrogen compounds, and to the 
treatment of albuminous matter for obtaining pure 
and colqurless albumen. The blood is mixed with 
lime or calcic oxide and stirred, when the lime is 
allowed to settle. After the blood has coagulated it is 
cut into pieces and allowed to dry in a warm place. 
The serum obtained from blood is, according to the 
second part of this invention, mixed with water, and 
acetic acid is added, or a current of carbonic acid is 
passed through it, causing the other albuminous sub- 
stances to be precipitated. The liquid is then 
decanted and submitted to dialysis, and a current of 
ozone or ozonised air is passed through it, whereby 
the serum is entirely discoloured. 

3666. Mera Fencina, D. Ross.—Dated 9th September, 
1880. 6d. 

This consists in the construction and use of spiral 
or U-shaped grippers for the securing of the horizontal 
wires of fences at any desired vertical distance apart 
to their posts or droppers by a vertical wedge. 

366'7. Raisinc anp LowerinG Opsects, C. D. Abel.— 
Dated 9th September, 1880.—(A communication from 
E. Borde, J. Petit-Laroche, and BE. Labalette.) 6d. 

The raising and lowering of objects is effected by 
the direct action of a piston inside a cylinder arranged 
in combination witha three-way cock in such manner 
that the load is raised by the admission of fluid 
pressure into the cylinder, is held suspended by the 
retention of such pressure in the cylinder, and is 
lowered by permitting the escape of the fluid pressure. 
3670. An Improvep Process or REGENERATING THE 

F.Luips oF GALVANIC BATTERIES, IN WHICH CAUSTIC 
ALKALIES ARE EMPLOYED, AND OF RECOVERING THE 
Zinc HypraTe FROM Soiution, A. M. Clark.— 
Dated 9th September, 1880.—(A communication from 
E. Reynier.) 4d. 
The proceeding is 


as follows:—The inventor 


i tation the insoluble carbonate of 
zinc, which may have been formed by the carbonic 
acid of the air, or by any carbonates that may 
accidentally be present with the caustic alkalies ; he 
then adds to the liquid left four to eight volumes of 
water, which precipitates the zinc hydrate, then 
decants, collects the zine hydrate, washes thoroughly, 
drains and dries it ; he next evaporates the dilute lye 
which has been drawn off, concentrating it till it 
attains its original density, and finally eliminates any 
carbonic acid the liquid may still contain by caustifica- 
tion with lime. 


36°73. Furnaces, A. C. Engert.—Dated 10th September, 
1880. 6d. 


This consists in the application to a furnace of a 
movable flap or shutter, or like contrivance, which 
can closed down towards the fire-bars, so as 
temporarily to separate from the body of the furnace 
a front compartment to receive the fresh fuel, and 


which flap or shutter serves to prevent a rush of air 
into the frenege, and to compel the gases and smoke 
evolved from the fresh fuel to come. into - close 
proximity with fuel already in a state of. active 
combustion. 


2676. Presstxo OR FLATTENING THE SEWN SEAMS OF 


Boots AND SHoEs, &c., W. Marsh and J. Morris. 
6d. 


Dated 10th September, 1880, 
The pressing or 
between two suitably-shaped rollers, to one or both of 
which motion is impa‘ by any suitable means. One 
or both of these rollers is or are so arranged that they 
can be readily adjusted by screws or otherwise to a 


is effected by pressure 


certain distance apart, dependent upon the thickness 
of the seam to be Cus 
rollers may be acted upon by a pressure s) s 
weight, or other suitable appliance, whereby the one 
is caused to press with a certain adjustable pressure 
towards the other. 
8680. Canny, 7. Morgan.—Dated 10th Sep- 
tember, 1880.—(A communication from J. Pitman.) 4d. 
The sugar is mixed with water, and boiled for a cer- 


tain od in vacuum or in o iron pans. Raw 
proportion are added. The 


sections, when it solidifies about them. 
83681. Heatine anp Gases, J. A. 
he 


Stephan.—Dated 10th September, 1880.—(Not pro- 
ceeded with.) 2d. 
Solid sew; matters after filtration from their 


fluids, either mixed or not with ashes, are heated in 
retorts formed of iron, encased with fire-clay or brick 
set in fire-clay toa red-heat. Steam is then passed 
over the heated matters from similar retorts in course 
of action and also from boilers, which are heated by 
the operation of cooling the gases. These boilers are 
constructed with an internal lining, consisting of a 
worm or coil of tubing, through which the 


kK 


flat bars of iron, by a combination of processes. The 
arrangement for throwing the working slides or upper 


from the retorts. The coil is surrounded by water, 
which the gas in the pipes heats, and thus prod 
steam by boiling the water. 


3687. Dressinc Stone, 0. 0. Williams.—Dated 10th 
September, 1880.—( Not proceeded with.) 2d. 

The machine consists of a gauged anvil or block, 
which forms a bed on which to rest the stone durin; 
the operation of dressing. The ae perform: 
by a steel flat: ed or pick cutter ha’ a recipro- 
cating or steam hammer action which is im to 
it by an inverted steam or other cylinder placed over 
the anvil or bed, and carried by a suitable Demnsteut. 


8688. Sprincs For WASHING, WRINGING, AND 
Macuinegs, H. L. Wi and J. Cl 
Dated 10th September, 1880. 

The springs consist of two or more layers of the 
length of the completed spring. These are so bent as 
to form two or double bows, upon each of which are 
shorter layers and bearing pieces, which, when the 
spring is in use, bear against the underside of the top 


rail of the machine. The spindle of the adjusting 
screw is attached to the spring at a point between the 
two bows, and in applying the von Rien spindle is, 
by screw and pressure wheel, raised contradistinc- 
tion to being screwed down. The raising the spindle 
as referred to puts the pressure upon the necks of the 
rollers as required. 


3689. Icep Arr W. Brierley.—Dated 
10th September, 1880.—(A communication from S. 
Stackfleth.) 4d. 

The apparatus consists of two concentric cylinders, 
closed at each end, and with an intermediate s 
between them. The inner vessel B is divided = a 
perforated diaphragm, above which are placed alter- 
nate layers of ice and salt, the water formed passing 


L 


through the diaphragm and out at C. A tube F passes 

down to the oP and is connected to a flexible 

tube forming the connection with the mouth of the 

patient. The air enters at D, and passing through a 

rforated disc down through the layers of salt and 

ice, is cooled, and then passes to the underside of the 

diaphragm and up through tube F. 

3692. Damask Looms, W. R. Lake.—Dated 10th 
September, 1880.4 communication from J. L. 
Dohoner.) 6d. 

For each row of lifting wires two lifting blades are 
employed, one —— at the right-hand and the other 
at the left-hand side, and the lifting wires are pro- 

the 


vided with two hooks. 
other at the left-hand When in their normal 


3692) 


one at the right-hand and 
side. 


ie the lifting wires are pressed towards the right- 


d side by the sp of the needles, so that a 
blade at the right-hand side will lie beneath the hook 
at the right-hand side and will lift the wire, whereas 
when the n es are pressed backward the wires 
moye to the left over their vertical ——— and their 
other hooks assume their position above the blades at 
the left-hand side. 


3604. Sprina Marrresses, H.° Lazarus.—Dated 10th 
September, 1880.—-(Not proceeded with.) 2d. 

This consists ofa rectangular frame, the rails of 
which for convenience of carriage can be se ted the 
one from the other. This frame at one end carries a 
roller, and at the other a foot-board or bar. een 
these two parts a sheet formed of interlocking spirals 
or springs of coiled wire is strained. 


tool-holders into and out of gear without stopping the 
hinery is rep ted in tion with the 
right-hand slide of the machine in the drawing. 


3606. Courtrncs yor Taps AND Pipes, S. Mason. 
—Dated 11th September, 1880.—{ Not proceeded with.) 


2d. 

On the spout end of the tap is formed an annular 
Collar, and on the pipe is formed a free collar box. 
The face of the collar box where it is to engage with 
the collar on the tap is cut into anumber of sides 
corresponding with those on the collar, and the thick- 
ness of the metal forming this face is bevelled on the 
underside, to afford a wedge-like hold when the parts 
are combin 


3607. Fue. Economisers, J. Parker.—Dated 11th 
September, 1880. 6d. 

This consists in connecting together the two scraper- 

carriers, or the two carriers in each pair, in such a 


manner as that the ascending carrier shall be capable 
of drawing downwards the descending carrier. 
3'700. Borries anp Stoppers, J. Neal.—Dated 11th 
September, 1880. 6d. 
The body A of the bottle is of ordinary form, but 
where it joins the neck B projections D are formed, to 


prevent the stopper ing down. The shape of the 

neck B is such that the stopper C cannot turn over. 

3'710. Lips or Tea anp Corrre Pors, &e., J. Clarke. 
11th September, 1880.—( Not proceeded with.) 


About one-third of the circumference of the verge or 
ledge at the back or handle part is dispensed with, but 
immediately above the same are arranged one or more 
projections, which prevent the lid or cover from falling 
off when in manipulation. 

3711. Manuracture or ENAMELLED JEWELLERY, &c., 
W. R. Lake.—Dated 11th September, 1880.—{A coi- 
why from F. Boucheron.)—{Not proceeded 
with, 

The bee 4 or core is first prepared, and is made of 
any suitable metal or alloy. This body or core is then 
placed in a mould or support, having the same form 
as itself, and designed to keep the core in position. 
The melted enamel is then poured over the metal 
framework, core, or body until the latter is surrounded 
thereby ; the enamel thus enters all the openings, 
ge or interstices in the metal frame, and covers 

@ same to the desired thickness, and the metal 
frame so covered has the appearance of veins in the 
petal of a flower. 


3'712. Toot ror Currinec CrrcuLaR METAB 
oo EB. H. Bennett.—Dated 11th September, 1880. 


This ists of a bination of a hollow spindle 
A, a pointed rod B partly contained within the 
spindle and pressed outwards from it by a spring, 


and a dise E secured to or forming part of the spindle 

and. carrying tool-holders, which can be pe 

towards or away from the spindle. 

$714. MacuiNery ror Beatine CarPets; S. Simmons. 
—Dated 11th September, 1880.—(Not proceeded 
with.) 2d. 

This consists of a frame, at the upper part of which 
there is a pair of horizontal rollers. Between these 
rollers the carpet is passed, and it hangs from them in 
a vertical ition, whilst at the same time that thd 
rollers slowly revolve the carpet is moved progressively 
forward. In front of the carpet thus held suspended 
series of axes are arranged; some of these axes are 
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8369S. Manvracture or Pecks, Hors, &., G. R. 
Postlethwaite.—Dated 10th September, 1880. 1s. 
This consists partly in making the eyes of pecks, 
hoes, &c., together with their necks, shoulders, ribs, 
and poles, from blanks or shaped bars of iron, or from 
5693 
syrup is then drained and poured back into the boil- |_| = 
ing pans until it gains the proper consistency; it is re! 
then poured into crystallising pans, in which reticules ill 
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horizontal and others vertical, and they all receive a 
semi-rotary motion, first in one direction and then in 
the other. Thus the uppermost axis may be hori- 
zontal, with a number of beater sticks fixed into it, 
and in some sections of the width of the machine 
these beater sticks may be connected the one with the 
other by horizontal ropes or chains. Beneath this 
horizontal axis there are several vertical axes also pro- 
vided with beater sticks, which, as the axes make 
their semi-rotations, strike the carpet first on one side 
and then on the other. Beneath these there may be 
another set of vertical axes, similarly arranged and 
carrying beaters, and in some cases chains connecting 
the beater arms. 


3717. Waterrroorine Freres, Tissves, Fasrics, &c., 
J. J. Sachs.—Dated 13th September, 1880.--(4A com- 
munication from C. 0. Ramstedt.)—{Not proceeded 
with.) 

A solution of any suitable substance, such as 
paraffine, spermaceti, or belmontine, is made in a 
volatile solvent, such as benzoline, bisulphide of 
carbon, or naphtha. 

3719. Banps or Crasps, W. F. Brown.—Dated 13th 
September, 1880.—{ Not proceeded with.) 2d. 

This relates to bands for ladies’ hair, scarfs, ties, 
&c. In the place usually occupied by the joint, a hole 
is pierced through which a rod or bar having a knob 
@t each end is passed, so as to move treely, the collar 
of the outside knob resting against the hole; this 
forms the substitute for the usual joint; the other 
end of the rod is made by its knob to take into a 
curved slot, catch, or spring lock. 


3726. Fursaces ror Stream Generators, D. A. 
Horsnell.—Dated 13th September, 1880.—(Not pro- 
ceeded with.) 2d. 

Movable balanced or suspended fire-bars are 
employed with or without wings or cross projections 
cast or otherwise formed transversely thereon, such 
wings when used being disposed either in line with 
each other or in steps, so as to leave free air spaces 
between them. 

3728. GuxpowperR CaRTRIDGES, G. FV. Fosbery.— 
Dated 13th September, 1880.—(A communication from 
H. Studer.)}—{ Not proceeded with.) 2d. 

This particularly relates to powder compressed and 
formed into blocks or bars of a polygonal or prismatic 
form, with external grooves of truncated angles, and 
consists in so forming the exterior surfaces of said 
blocks that when they are made up into cartridges, 
for use in ordnance or other fire-arms, the truncated 
angles or grooves on the surfaces of some or all the 
blocks forming the cartridge will coincide with each 
other, and thus, without perforating the blocks, air 
spaces and passages for the flame throughout the mass 
are formed. 

3729. Cartrinces For OrpNance, &c, J. G. 
Marqwardt.— Dated 13th Septem/er, 1880.—(Not pro- 
ceeded with.) 2d. 

This comprises, First, the manufacture of cartridges 
of a prismatic form, resembling in shape and size the 
blocks or pieces of the well-known prismatic powder, 
or of a cylindrical or other form, and consisting of a 
casing or shell of paper, metal, or other suitable 
material, which is filled « or charged with compressed 
or other powder with or without other material, and 
has provision for the passage of air through the same: 
and, Secondly, the combination of a number of these 
cartridges in a case or envelope to form a large 
cartridge suitable for ordnance in such a manner that 
the said prismatic cartridges or blocks will be packed 
closely together with the air passages continued 
throughout the length of the same. 

3731. Separation or Acetic Acip CRUDE 
aNnD Spirit, B. Biggs.— Dated 
13th September, 1880. 2d. 

This consists in distilling naphtha and acetic acid 
from the distillate of wood in vacuo. 

3745. Puriryixc anp Fats, 
P. M. Justice.—Dated 15th September, 1880.—(A com- 
munication A. W. Winter and W. T. Coleman.) 
4d. 


This consists in the process of treating animal fats 
and oils and certain vegetable oils, by reduci hem 
to a liquid condition, mixing therewith pulverised 
fullers earth, and then separating the earth from the 
oil or fat. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


238,868. Manvuractvre oF CaRBoNns FoR INCAN- 
DESCENT Evecrric Lamps, Thomas A. Edison 
Menlo Park, N.J.—Filed May 24th, 1880. 

Claim.—{1) The method of forming carbons for 
electric lamps, which consists in shaping a block of 
wood as described, then cutting, splitting, or shaving 
into straight pieces, adapted for simple carbons, then 
bending such pieces into the desired form and car- 


238.868 


bonising in such form, substantially as described. (2) 
The block for the manufacture of carbons for electric 
lamps, consisting of the central web and thickened or 
broadened ends, substantially as descri 


238,894. Governor FoR VULCANISING APPARATUS, 
William E. Geyer, New York, N.Y.— Filed January 
15th, 1881. 

Claim. (1) In governors for vulcanisers, the com- 
bination of a spring-opened gas cock or valve and a 
spring fitte¢ for movement, by the pressure in the 
steam box, to close the cock, substantially as shown 
and described. (2) The governor for vulcanisers, con- 
sisting of the hollow C spring B, valve E, turn-buckle 


38694] 


connections g, gas pipe D, and hollow screw A 
substantially as shown and described, pot Bn for 
operation, as set forth. (3) The combination with 
the gas supply pipe of vulcanising apparatus, of a cock 
or valve E, fitted for being cl by connections 
actuated directly by the pressure in the steam box, 
substantially as shown and described. 


238,890. Nour-makinec Dies, William Gray, Beards- 

im.—In a machine for making nuts, the combina- 

tion with the die box C and iho gaming punch B, of 

the die A, having the inclined projections on its face 


and the pierc’ 


rod «a within said die A, and adapted 
to move thro 


the die A toward the die B, whereby 


the rod cuts away from the inclines instead of toward 

them, as described. 

238,912. Suunt ror Speakinc TELEPHONE SysTEMs, 
Francis W. Jones, Chicago, Ill.—Filed August 25th, 
1880. 

Claim.—The tially as herein- 
before set forth, of an electro-magnet, armature, 
armature lever, and contact stops with a main line 
in which said electro-magnet is included, a circuit- 


(238.912) 


bination 


Is 


LINE. 


connection tetween the back contact stop and a point 

in the main line on one side of the electro-magnet, a 

circuit connection between the armature lever and a 

point on the opposite side of the electro-magnet, and 

an artificial resistance included in one of said circuit 
connections. 

238,929. Avromatic TELEGRAPH, William A. Leggo, 
New York, N.Y., assignor to Electro Graphic Manu- 
facturing Company, same place.—Filed November 

1880. 


Brief.—A device for preparing and transmitting 
m automatically. The m is placed upon 
a revolving metallic cylinder.in non-conducting ink 
while revolving at a comparatively slow rate of speed. 
By a clutch a rapid-rate gear is thrown into connec- 
tion with said cylinder, so as to transmit the 
message at a high speed through the agency of a metal 
stylus, which makes electrical contact through the 
cylinder to line. The cylinder is inked by a pen con- 
trolled by an electro-magnet andkey. Claim.—({1) The 
method of aut tic t ission herein described, 
which consists in causing the ordinary manipulations 


of a key to be recorded in insulating and conducting 
spaces upon a suitable surface, and then using the 
record so made to automatically control the transmit- 
ting circuit, substantially as set forth. (2) The com- 
bination, with one transmitting surface, of two sets 
of gearing, one adapted to give the surface a much 
— speed of movement than the other, and means 
or changing from one to the other, substantially as 
set ferth. (3) The combination, in an apparatus for 
preparing messages for telegraphic transmission, of a 
conducting surface, a pen adapted to normally ink 
the surface thereof, and devices arranged to lift the 
pen from the surface when it is desired to indicate 
en signals for transmission, substantially as set 
ort 


238,953. Manvuracture or Twist Dritis, Parshall 
D. Nicole, Sewickley, Pa.—Filed June 25th, 1880. 
Clarm.—(1) In a machine for forming blanks for 
twist drills, a pair of oscillating rollers having the flat 
pass f for flattening the bar, the grooves gh, with 
annular ribs for forming grooves in the flattened bar, 
and the tapering grooves for giving a taper to the 


(238.953 


J 
= 


ale je 


unflattened or shank portion of the blank, substan- 
tially as herein shown and described. (2) The com- 
bination, with a pair of oscillating rolls with a 
and grooves for flattening and forming grooves in a 
metal bar, of dies secured to said grooves and formed 
with tapering grooves for tapering the end of a bar 
previously passed a portion of its length only through 
said pass and grooves, substantially as described. 
238,975. Vacucm Drepoinc Apparatus, Henry C. 
Sears, Boston, Mass.—Filed January 4th, 1881. 
Brief.—The dredge is adapted to swing vertically 
and horizontally, and is manipulated by a derrick 
crane. Claim.—{1) A vacuum dredging apparatus or 
Savary pump of the class herein described, adapted to 
swing buth vertically and horizontally on a scow or 
other support by means substantially as and for the 
purpose set forth. (2) Theimproved vacuum dredging 
—— or Savary pump, com: of the receiver a, 
the induction pipe 6, and the lateral discharge pipe c 
having trunnions combined with the frame, adapted 
to rotate horizontally, and provided with bearings 
for the trunnions, as set forth. (3) The combination, 
in a vacuum dredging apparatus, of a scow or vessel 
es the annular track or support &, the annular 


adapted to rotate on said track, and the Savary 
pump having trunnions fitted in said bearings in said 


frame, as set forth. (4) The improved Savary pump 
herein described, composed of the receiver a, adapte 

to receive steam and water, the lateral discharge 
pipe ¢, arranged substantially at right angles to the 
receiver and pivotted to a suitable support, as de- 
scribed, and the induction pipe }, substantially in line 


with the receiver and provided with a self-closing 
valve, whereby the escape of the contents of the 
receiver through the induction pipe is prevented, as 
set forth. (5) The combination of a scow or vessel in, 
a Savary aa adapted to swing both vertically and 
horizontally thereon by means substantially as 
described, and a derrick crane for swinging said pump 
in either of said directions, as set forth. 


239,000. Feep-water Apparatus, George Westing- 
house, jun., Pittsburg, Pa.—Filed February 7th, 


1881. 
Claim.—(1) In combination with a feed pump and 
boiler, a valve arranged to regulate the supply of steam 


to the pump, a float connected with the valve stem, 
and a spring arranged to carry a part of the weight of 
the float, substantially as set forth. (2) In combina- 


| 


tion with a feed pump and boiler, a pipe leading to 
one or more heaters, a return pipe leading into a tank, 
a float arran in such tank and carried partly by 
the water and partly by a spring, and a valve operated 
by said float and spring, for regulating the supply of 
steam to the pump, substantially as set forth. 
239,001. Steam Trap, George Westinghouse, jun., 
Pittsburg, Pa.—Filed January 22nd, 1881. 

Claim. (1) A valve actuating float carried at and 
during its valve opening action partly by the water 
on or in which it rests and partly by a s 
arranged for operation substantially as set fo 


239.001 


In combination with exterior case, interior float, 
water chamber, and supply and escape ports, a stem 
A, spring A, and nut A’, for partially a the 
weight of the float, and balanced valves V V!, for 
opening and rene n | the escape or waste ports, all 
arranged substantially as set forth. 


239,048. Sprinc Tootn Harrow, Thos. Gray, Oshaua, 
Ontario, Canada.—Filed November 11th, 1880. 
Claim.—(1) In a spring tooth harrow, the combina- 
tion, with the frame having fixed lugs D, provided 
with bolt arms D?, of tooth supporting bars provided 
with tilting and fastening lugs D!, having curved 


@) | 


239,046. Screw John P. Holland, 
Newark, N.J.—Filed April 8th, 1880. 

Brief.—The propelling face has air channels extend- 
ing from hub to periphery. Air forced through the 
hollow shaft and hub is intended to flow down these 
channels and serve as a lubricant to the face of the 
propeller. Claim.—(1) In a screw propeller, the surface 

age or groove B on the Lae. wre f face of each 
lade, in combination with provisions for supplying 
air to the inner end thereof, so that the air will be 
distributed from B over the working surface, as and 
for the purposes herein specified. (2) In a screw pro- 
peller, the air B upon the blade, formed by 
grooving said blade or superadding a plate G1, fixed at 
or near the leading edge of the blade, with an offset at 
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its rear edge, in combination with the means CCD for 
supplying air to the said , asset forth. (3) In 
a screw propeller blade, the front surface G and after 
surface F of the working face, formed in two distinct 
parts, having each a different pitch from the other, 
and having an air channel along a line at or near the 
junction af thew two surfaces, as herein specified. (4) 
In a screw propeller, an annular chamber, radial pas- 
sages, and grooves, formed in the sropelling face of 
each blade, in combination with each other, and with 
provisions for supplying a current of air to flow 
through such series and be discharged, so as to cover 
the working surface with air and reduce the friction 
thereon, as herein specified. 
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slots D2, pivot bolt D, and fasteni 


g bolt Di, 
tially as and for the purpose set forth. (2) The com- 
bination, with a spring tooth C, having its end bent 
at an angle to fit two sides of the tooth bar and socket 
E, of the recess socket E, tooth bar B, and fastening 
wedges, substantially as and for the purpose set forth. 


239,057. BaLance Stipe VaALve, Townsend Poore, 
Scranton, Pa.—Filed September 7th, 1880. 

Claim.—{1) A slide valve provided with a vent F for 
admitting steam into the steam chest, and a vent G, 
of larger diameter, for exhausting a portion of this 
steam from the chest while steam is being conducted 
from the boiler to the cylinder of the engine, substan- 
tially as and for the purpose described. (2) The com- 
bination of a relief valve H, with the ced slide 


[239.057] 


valve C, provided with vents F and G, and the exhaust 
port of the seat A, substantially as and for the pur- 
pose described. (3) The combination of the valve K 
with the balanced slide valve C, provided with the 
vents F and G, and the steamways of the valve seat 
A, substantially as and for the purpose described. 


SoutH KENSINGTON MusEuM.—Visitors during 
the week ending April 16th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m., Museum, 10,264; mercantile marine, 
building materials, and other collections, 5210, 
On Wednesday and Thursday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 983; 
mercantile marine, building materials, and other 
collections, 212. Total, 16,669. Average of corre- 
sponding week in former years, 17,555. Total 
from the opening of the Museum, 19,833,860. 


THE MANCHESTER STEAM Users’ ASSOCIATION. 
-—The annual report of the Committee of Man- 
ag t of the Manchester Steam Users’ Associa- 
tion for 1880 has just been published, and ac- 
cording to it the number of members is 1373, num- 
ber of works in which boilers are inspected is 
1786, and the boilers in charge 3868, the total 
of the subscriptions and special service fees 
amounting to £7975 10s. During the year there 
was an increase of 72 members, 101 works, and 
211 boilers. A revised edition of ‘‘ Instructions 
to Boiler Attendants,” mounted on cloth and 
rollers, was published and cost over £249. No 
explosion took place during the year of an 
boiler under the Association’s i ion, thoug 
twenty-four Y-re occurred killing seventy- 
— people, fifty of whom were engaged in iron 
works, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Thursday evening last the spring meeting of this 
Institution commenced in the hall of the Institution of 
Civil Engineers. After the reading of the minutes of the 
last meeting, and the announcement of the names of 
newly elected members, the President, Mr. Cowper, 
announced the summer meeting of the Institution at 
Newcastle. The first paper read was by M. Le Baron 
Clauzel, of Toulon, 

On Rivertine, with SpeciAL REFERENCE TO SHIPWORK. 

After referring to the importance of securing proportions 
in rivetted joints, the author remarks that various simple 
formulz have been given for this purpose for the ordinary 
cases where two plates of — thickness are joined by one 
or two rows of rivets. But these, he says, were little useed 
because they fail to give all that is necessary, while the 
formule given by Sir Edward Reed for a mode of calculat- 
ing the strength of any rivetted joint by determining the 
breaking stress under all possible combinations of 
circumstances, were cumbrous, and to what 
design would give the greatest strength possible. The 
peor oe therefore, set himself the problem, which he states 
as follows :—“In a rivetted joint made with any number 
of rows of rivets, what should be the pitch in each row 
so that the resistance of the joint may be the same for 
each one of the several modes in which rupture may take 

lace.” He then considers the case of two plates, united 
C n rows of rivets, and proceeds to calculate the total 
resistance of the rivets and plate, which must be broken 
for each mode in which rupture may take place. The 
least of these resistances, it is clear, represents the 
real strength of the joint; and that for all the other 
modes of fracture the joint is unnecessarily strong. “ Of all 
these modes the simplest is that in which one plate tears 
through the row of rivets furthest from its edge. The 
resistance of the plate for this mode of rupture is simply 
the tensile resistance of the plate x the net section. Thus 
we have the following fundamental principle :—The 
resistance for any mode of fracture must not be less than 
the resistance to tearing across at the inside row; the 
actual resistance of the joint will then be equal to that 
resistance. If the joint can be designed so that all these 
resistances are equal, then it will be of equal resistance 
throughout.” He then |p amsays to develope formule for 
that pitch, diameter, and form of rivetting, which for the 
various customary methods will give the test possible 
strength of joint. It would, however, ee to 
follow his arguments, and formule to such length in order 
that that which he gives as practical formule would be 
sufficiently understood to be of service, that we are unable 
to follow his paper at present. The discussion on the 

per by Baron Clauzel was taken with one which fol- 
aoe by Professor Alex. B. W. Kennedy. 


On Resutts or ExPERIMENTS ON RIVETTED JOINTS MADE 

FOR THE InstTiTuTION oF MEcHANICAL ENGINEERS. 
The author was asked by the Council and the Committee 
on Rivetting to place before the members of the Institu- 
tion, in the form of a paper, a statement of the general 
results of a series of experiments bearing on the strength 
of rivetted joints, which had been made by him for the 
committee, In ing out the experiments Landore 
“S. S.” steel was employed for the plates, and astill milder 
quality for the rivets. A careful preliminary investigation 
was made of the actual properties of these materials, ie., 
the tenacity and extensibility of the plates and rivet steel 
—Experiments Series I. to III.—and the resistance of the 
latter to shearing—Series IV. The effect of punching and 
drilling upon the plates, both in narrow and broad speci- 
mens, was also investigated, and incidentally also the 
influence of annealing upon the plates—Series V. and Va. 
These matters being determined, experiments upon actual 
a were made. These include three series, Nos, VI., 

IL, and VIII. The first, Series VI., consists of twelve 
joints, each with two rivets, were tested, three different 
diameters of rivets being used, and with each diameter two 
proportions of plate and rivet area. Series VII. consisted 
of six joints, each with three rivets, of the same diameter 
but differently proportioned as to pitch, &c. The results 
obtained from } we were used in the preparation of the 
last series VIIL., consisting of eighteen joints, each having 
seven rivets, and divided into six sets, each of three simi- 
larly proportioned joints. All the joints in these three 
series were single-rivetted lap-joints, 

RIVETTED JOINTS.—TABLE I. 
Series IL—General Mean Results.—Tenacity of Steel Boiler Plates, 
Specimens pulled from Pins. 


Test » 3 
Breadth| Thickness} Area. 
tn, | In. | Per | Per 


0-252 | o-sao | | Tis | 
4-002 | 0-266 | 17051 | 23°84| 30°76] 77°5 | 19°9 
Mean for }in. plate | 22°56 | 30°21} 74°7 | 19:7 
270 | 2°061| 0-871 0-765 | 17°71] 27°83] 63°6 | 26°3 
271 | 0°870 | 1:392 | 17°38 | 28°00] 61°9 | 
Mean for fin. plate | 17°54 | 27°96] 62°7 | 27°0 
| 1:369 | 17°14] 98°96] | 24°8 


268 
269 


272 2°755 


Tables I. to IX. give the results of the preliminary 
experiments—Series { to Va.—above refe to on the 
tenacity of the plates. The pieces comprising Series I. 
were pulled from pins, those of Series II. being held in 
wedge grips. The method of holding does not seem, 
within the limits of these experiments, to have made = 
appreciable difference in the strength of the pieces. 

ese specimens had a le for testing of 10in. It 
— therefore that within the limits 
tables no difference is made by alterations of width. The 


erred to in the | - 


proportion of carbon in these plates, according to analysis 
at a el was about 0°18 per cent. Tables II. and V., 
which correspond to each other for Series I. and IL, give 
the results of detailed observations as to the elasticity of 
the material. Each specimen, before being tested, was 
scribed across at 4in. distances through its whole len, 

After fracture the extension was measured first on the 
whole 10in. in the ordinary way, next on the 2hin. (or 
quarter length), within which the fracture had actually 
occurred, and may (by subtraction) on the remaining 
7tin. In Tables II. and V. all these measurements are 


given. 

Tables ITI. and VI. contain the results—for Series I. 
and II.—of very detailed observations made as to the 
elasticity of the material under test. A simple apparatus * 
was attached to the specimen, which measured the exten- 
sion, permanent or temporary, between points 10in. apart, 
indicating, with very fair certainty, in. By suffi- 
ciently careful observations it is possible to distinguish 
three distinctly marked points in connection with what 
might be called the “elastic life” of the material. The 
first of these is the point at which permanent set begi 
to be visible. This occurred always at comparatively low 
loads, far below the point usually called the limit of 
elasticity. The column marked 1 gives the load at which 
permanently set actually began, so far as was visible with 
the apparatus used. From this it went on increasing, 
although very slowly, as the load was increased. Fig. 1 


Fic. | 


DIAGRAM OF EXTENSIONS ETC. n¢2e7ee 


UNIFORM EXTENSION ENDED 14.78 
STEEL-YARD DROPPED 18.03 

" BROKE 29.40 
ULTIMATE PERWT 23.9% 10" 


TONS 


EXTENSION SCALE FOR FINE LINES 2 INCH = gy INCH 


'!es¢5678 9 17 18 THOUSANOTHS 


shows, in illustration of this matter, the observations on 
a 10in. length of No. 272—Table III.—a specimen of 
average tenacity and elasticity, in which set began 
extremely early. Here the set curve distinctly commences 


RIVETTED JOINTS.—TABLE II. 
Series I.—Mean Ultimate Extension of Specimens.—Steel Boiler 
Plate.—Pulled from Pins. 


No. | Thick- |Inthe 2}in.| In l0in. | In 
ness. |at fracture. |total length. cluding fracture.|& 

1g | 0°81 1°96 1°15 | 15°38 | 29°66 
269| 4 4 | 0°86 1-99 114 | 15:1 | 30-76 
Mean, plate, 0°83 1-97 |19°7, 1-14 | 15°15 | so-21 
2 | 112 263 [26-3 1-51 | | 27-8 
| 1°20 [61-7] 2-63 [26-3 1-47 | 19°6 | 28-09 
Mean, fin. plate! 1°20 [48°2| 2°70 27-0 1°49 | 19°8 | 27-96 
mm} | 248 | 17-7 | 25-06 


firm quality of wrought iron recently examined by the 
author the extension ceased to be uniform at 14°28 tons 
per square inch in mean, while permanent set was visible 
at, and steadily increased from, a load of 7°28 tons per 


RIVETTED JOINTS.—TABLE IV. 
Series II.—General Mean Results.—Tenacity of Steel Boiler Plates, 
Specimens pulled in Wedge Grips. 


Dimensions. 


8 

3 

Breadth/Thickness| Area. a 5 


In | In | | | cont 
273 | 1°366| 0-251 | 0-342 | 24°01| 31°04] 77°3 | 19°0 
274 | 8°996| 0-251 | 1°003 | 19°66 | 29°39] | 26°3 
Mean of jin. plate | 21°83 | 30°21 | 72°1 | 22°6 
275 | 2°051| 0°401 , 0°822 | 17°93] 29°33) 611 | 23°9 
276 | 3°496| 0°387 | 1°351 | 18°61 | 29°10| 64°0 | 21°5 
Mean of din. plate | 18°27 | 29°21) 62°6 | 22°7 


square inch in the average. In one case the commence- 
ment of set occurred distinctly as early as 3°57 tons per 
square inch. It will be seen from Fig. 1 that up to a 


PERMANENT SET BECAN 8.21 TONS PER SQUARE INCH 


certain point the observed extensions lie all upon one 
straight line with very 
great exactness ; after that 
point—which in the dia- 
gram is reached at 14°78 
tons per square inch—the 
line sets. to curve up- 
wards. This fact was 
ually distinct in all the 
other specimens. i 
second point, the load at 
which the extension ceases 
to be uniform, is noted in 
column 2 of Tables III. 
and VIL. having in each 
case been determined by 
plotting the observations 
on a diagram. In two 
instances this point sensi- 
bly coincides with the 
point at which permanent 
set first occurs ; in all the 
others it is very much 
above it. The average set, 
or permanent extension 
on removal of load, at the 


EXTENSION SCALE FOR THICK LINE 1.6 INCHES = 1.INCH 


to 
those cases in which it 
occurs. There was no 
case in which set did not 
in either at or before 
the point at which uniform extension ended. 
If the limit of elasticity be really taken as the point at 
which permanent extension begins, it will—for this 
material—be only 38 per cent. of the breaking load. If it 
be taken as the latest point where strain and stress seem 


RIVETTED JOINTS. —TABLE V. 
Series II.—Ultimate Mean Extension of Specimens.—Steel Boiler 
Plate.—Specimens pulled in Wedge Grips. 


Test | dimensions. Final permanent extensions. 
No. readth| Thick-|In the 2}in. at| Intotal  In7}in.exclud- & 
ness, fracture. lengthofl0in ing fracture. & 


Actual| Per Actual p ,| Actual Per | Per 
in. 


In. In. in. j cent. cent. sq.in 

273 14 0°76 | 1°90 1°14 | 15°2 
274 4 7 119 | 47°5 | 2°63 1°45 | 19°3 
Mean, jin. plate} 0°97 | 38°9 | 2°26 1°29 17°2 

275; 2 | 0°98 | 89°2| 2°39 1°41 | 18°8 ‘when 
276 | 38h 0°97 | 88°7 | 2°14 21°4 1°18 | 15°7 29°10 


Mean, fin. plate} 0°975 | 39°0 | 2°26 pe 


| | 
1°29 | 17°2 29°21 


at a load of 8°21 tons fey square inch. Out of the twenty- 
four specimens for which this point was determined, it 
occurred in five cases at less than 9 tons per square inch ; 
and for the whole of the din. and in. plates it averaged 
just 40 per cent. of the ee load, and about 60 } 
cent. of the load usually called the limit of elasticity. The 


to be proportionate, it will be about 47 per cent. of the 
breaking load. If, lastly, it be taken—as it practically is 
always for commercial Pp s the point where the 
material “ breaks down i point given in column 3 of 
the Tables, and A, Fig. 1—it is not reached until 68 per 
cent, of the breaking load. In any further reference to 


RIVETTED JOINTS.—TABLE III. 
Series I.—Mean Elasticity of Specimens.—Steel Boiler Plate.—Specimens pulled from Pins. 


| pNominal 1 lll. Iv. Bette * E 
Set began. | Extension | | Broke. = | ofan inch. | per oq. in. 
Breadth. | Thickness, 

| Tons per | Tons per | Tons Tons per 
269 4 3 13°30 18°91 23°84 30°76 0°558 0°793 0°432 0°327 80,580,000 
Mean for } Plate. 13°36 16°60 22°56 30°21 0°593 0°786 0°442 0°324 30,860,000 
270 2 & 11°12 13°02 18°10 27°99 0°614 0°719 0°397 0°341 29,320,000 
271 3h t 12°96 15°43 17°38 28°09 0°746 0°888 0°461 0°316 $1,640,000 
Mean for § Plate. 12°23 14°47 17°67 28°05 0°692 0°819 0°436 0°326 30,680,000 
272 23 | 4 9°24 12°85 17°19 29°05 0°537 0°748 0°318 0°367 27,250,000 


very low point of commencement of permanent set is not | limit of elasticity, it is the point where the material 
at all nt ve mild steel, but is eee or less | breaks down that is referred to. Tables III. and VI. 


characteristic of ductile materials. In five 


* A later aj similar in principle, is illustrated in Tux 
of Fe. 25, 1881. incite, 


of a very | further give some of the most important ratios in detail, 


and in the last column give the modulus of elasticity of 
the material, where it was determined. The figures in 


Test | ad 
No. 
a 
° 
H 
at 
¢ \3 1 point when uniform ex- 
| tension ends, is about 
curve oF SETS 
| 
| 
| 
| 
4 
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the column headed Ae are however, the author believes, 
practically more convenient than the modulus of elasticity. 
Here Ae may be called the specific extension of the material. 
It is the actual average extension of the specimen in 
a length of 10in., measured in thousandths of an inch, for a 
stress of 1000 lb. per square inch. To obtain the actual 
extension of any piece of the same material under any 
load, it is only necessary to multiply the specific extension 
—which as a small figure is easily remembered—by the 
load in thousands of pounds per square inch, and by the 
length in iaches, and to divide by ten. The quantit 
itself has been obtained by calculating the mean in eac 
case of—generally—two or more series of observations of 
the extensions, up to some point as closely as possible 
approaching that given in column 2. The values of the 
modulus of elasticity—-E—are obtained from those of the | 
specific extension, the latter of course being the only 
quantity directly resulting from observation. <Arithmeti- 
cally it can easily be seen that E is equal to 10,000,000 
divided by the specific extension. The mean values given 
for E are the values corresponding to the mean specific 
extensions, and are therefore slightly different from the 
arithmetical mean of the figures in the columns for E. 
A summary of the principal results of the first six tables 
was given in a table marked VII, which we need 
net give. 


of diameter of bolster—amounting to ;';in. in each case— 
has no definite effect in such thin plates as these. In 
another matter the results have a still more practical 
interest in view of past and future experiments. The 
specimens, as has n pointed out, varied in width from 
2in. to 8in.—quite room enough for the effect of width, if 
there were any, to show itself. An examination of the 
results shows, however, that there is practically no differ- 


ence worth mentioning between the narrow and the broad 
specimens. The real cause of the increase of strength due 
to the drilling of holes in a ductile material is not difficult 
to understand, when the actual fracture of the material is 
examined. In Figs. 2,3, and 4 are shown the forms taken 
by lines scribed originally parallel to each other on the 
specimen, at right _—_ to the direction of the pull. In 
Figs. 2 and 3, which show the fracture of two of the speci- 


RIvetTeD Jornts.—TABLE VI. 
Series II.—Mean Elasticity of Specimens.—{Steel Boiler Plates.—Specimens pulled in Wedge Grups.) 


= IL. I. Iv. | | as | 8B 
‘est No.' — Jniform ousan oun 
Permanent Steelyard wr an inch, | 
Breadth. Thickness. Set t ; —— dropped. Broke. Jil. lll. IV. | of an in iadesiaea in. 
| Tons per Tons per | Tons per | Tons per | 
In. | In. sq. in. sq. in. sq. in, sq.in, | | 
273 13 | ; 11°50 13°23 24°01 31°04 0°479 | 0°551 0°370 H 0°365 | 27,400,000 
24 4 } 9°12 11°86 19°66 29°39 0°464 (07608 | 0°316 381,640,000 
| | 
Mean, jin. plate 10°31 12°54 21°83 30°21 0472 0°574 0°S41 | 0°353 28,330,000 
275 2 3 10°06 17°93 29°33 | 0°550 0°561 | 28,980,000 
276 3} 15°16 19°00 27°38 0°497 0-798 0°245 0°319 31,350,000 
Mean Zin. plate. 9-76 11°33 18"20 28°84 (0536 0°338 0°338 39,590,000 
RIVETTED JOINTS.—TABLE VII. 
Summary and Comparison of Mean Results, Series I. and II.—{ Tenacity of Steel Boiler Plates.) 
Nominal dimensions. Limit roaring | Ratiogf Fercoutage| with that of similar | 4¢ 
Test No. Thick drop of extensi specimens held by | dths | Pounds per 
Breadth. | Thickness.  steelyard. ing | on 
load. | in 10in. Wedges. Pins. | fan inch. sq. in. 
268 to 273 1j | } 22°65 30°35 O°745 19°3 - _ 0°343 29,160,000 
269 to 274 4 | 21°75 30°07 =| 23°1 $1,150,000 
Mean for Jin". plate. 22°20 | a2 — 0-338 29,590,000 
270 to 275 2 2 | | 0623 8571 - 0-343 29,160,000 
271 to 276 3} | 17°99 28°59 | (0629 | 0°317 31,550,000 
| 
Mean for Ziv plate. | 17°90 28°59 | 0°332 30,120,000 
272-1 to 4 23 17°14 28°96 24°8 0°367 27,250,000 
| 
and = in all 19-63 20°34 | 23°3 0-989 1-011 0-339 — | 29,500,000 
RIVETTED JoINTs.—TABLE VIII. 
Series III.—General Mean Results. (Tenacity of Rivet Steel.) : Rivet STeeL.—Tapre IX. 
Series I1I.—Mean Ultimate Extension of Specimens. 
Breaking go Ulti- Original Final extensions. 2 
Test Limit of | load gon | to | | 
No. 223 elasticity. | original | break- of the 2}in. at | In the ex-| Inthelin. 
Area. area) | ing in bar. racture. {cluding fracture.| (total length). 
| load j 
= Per- Per- a Per- Tons 
In. | centage centage centage per 
In. In. sa. in Tons Tons | per per in. in. sq. in. 
per sq. in.'per sq. in.) cent. cent. 207 ik 0°80 | 31°9 1°30 17°3 2°09 20°9 
ik 0°508 0202 20°00 29°17 | 68°6 20°9 
278 43 0°76 | 30°4 1°23 16°4 1°99 19°9 
278 i? 0°618 0°300 20°65 30°73 67°2 19°9 i | 
279| ys 0°89 | 35°7 | 1°43. 19°1 | 2°33 | 23°3 | 27°46 
279 1) 0°500 21°29 27°46 23°3 | 
| Mean of | 99-7 +99 
| ae | ae | | 1°32 | 17-6 29-12 
| 


The result of experiments on the tenacity of the rivet 
steel—Series III.—are given in Tables VIII., IX., and 
X., which are arranged precisely as those already 
examined. From column 1 of Table X. it will be seen that 
no permanent set could bé detected below 15°6 tons per 
square inch—a very much higher average than with the 
plates. The limit of elasticity is also somewhat higher 
than before. The specific extension was very uniform, its 
mean value being 0°326, wh‘-h gives a mean value of the 
modulus of elasticity of 30, 70,000 Ib. per square inch. 

Table XL. gives the results of six experiments on the 
shearing resistance of the rivet steel, of which the last 
table gave the tenacity and other properties. 

The results of the experiments in Series V. and Va are , 
given in Tables XII. to XV. These experiments had a | 
three-fold object—(1) to examine the effect of drilling and | 
punching holes in the material ; (2) to find out how far 
such results were affected by the width of the specimen ; 
and (3) to see if the strength of the punched holes was 
affected by the size of the die as compared with the punch, | 
The second point is of special importance in enabling 
conclusions to be drawn as to how far tlie results obtained 
from experiments on narrow joints may be safely applied 
to the broad joints of actual practice. The result of 
making a hole in a specimen is to localise the extension 
altogether to the immediate neighbourhood of the hole ; 
and this virtual shortening of the length of the specimen 
is accompanied, in a ductile material, by a very consider- 
able increase in its tenacity—that is, in the tenacity of the 
remaining part of the material—unless the mode of forma- 
tion of the hole has been such as to injure the material in 
any way. This is shown very distinctly in the experi 
ments. In two other matters these experiments give | 
interesting results, First, the very considerable difference | 


mens tested for tenacity, will be noticed the familiar local con- 
traction of breadth. The “ flow” of the material is always 
such that the scribed lines originally parallel become 
concave towards the fracture, the curvature becoming 

ter and greater as the lines lie nearer and nearer the 
Seaton The inevitable consequence is that, before the 
material breaks, the stress in it is not uniform, as it is 


FIC) 3. 
commonly assumed to be, but is much greater at the centre 
than at the sides) When the two fractured halves are 
brought together afterwards, they touch at the sides and 
are quite wide apart in the middle, as can be seen from 
Fig. 3. But in the specimens with holes in them, the flow 
is in some points exactly reversed. The greatest extension 
occurs, of course, along the centre lines of the holes ; 
between the holes, therefore, the cross lines become convex 
to the fracture, and the curvature of the lines diminishes 
instead of increasing as the actual fractured section is 
reached. From the straightness of the cross lines close to 


the fracture, in Fig. 4, it will be seen that the stress must 
have been as nearly as possible uniformly distributed over 


the metal between the holes. Table XV. shows the result 
of tests of six strips which were carefully annealed after 
machining. They show a diminution of tenacity of 33 
a cent, in the one case, and 3°6 per cent. in the other, 

e ultimate extension was also diminished by just 2 per 
cent, in each case. 


SHEARING RESISTANCE OF River STEEL.—TABLE XI, 
Series IV.— General Results, 


Original Ratio of 
Diameter Tested Shearing Tenacity Shearing to 
of Bar. | Diameter. | Load. Tensile 
(Nominal.) Resistance. 
In. In. Per cent. 
lyk 1-000 24°35 27°46 88°7 
42 0-621 26°63 30°7: 86°7 
ik 23°41 29°17 80°3 
Mean “a 24°80 29°12 85°2 


The first experiments made on actual rivetted joints 
were those of Series VI., of which the results are given in 
Tables XVI, XVII., and XVIII. Series VI. consisted 
of twelve joints with two rivets each, proportioned in pairs 
to break by tearing and shearing respectively ; and all in 

in. plate. Four specimens were nae with in., four with 
in., and four with lin, rivets ; and two out of each four 
with narrow, and two with wide pitch. The proportions 


459 


| 
Fic.+ 


of these joints were not intended to be those of practice 
but such as should give to some extent limiting values to 
the resistances of the plate to tearing and of the rivets to 
shearing and to pressure. The actual results of the tests 
are given in Table XVII. The last three columns of 
Table XVII. show the proportionate strength of the 
joints. The first four are weak, as might be expected. 
Nos, 381 and 382 give the best results, the joint having 55 
per cent. of the strength of the solid plate, and Nos. 383 
and 384 are nearly as good. 
RIVETTED JOINTS.—TABLE XIII. 
Series V.—Mean Tenacity of Plates used. 


{ 
| 


Specimens | 


‘No. of Cor- | 


Dimensions. 


4 
Limit of 
Elasticity 
Ratio of 
Limit to 
Breaking 
Load. 
Per vent. of 
Extension 
in 4in. 
responding 
in Series V. 


o. Thick- | 
ness, 


‘Tons per|Tons per 
| sq. in. | sq. in, | 
368-2 0°975 253 22°00 34°50) 236 | 


368 0°975 0°252 22°65 34°33) 0080-248 | 325 & 4 


369 «0976 19°27 | 31°49 0°612 | 22°5 


The results of the experiments in Series VII. on margin 
and pitch will be found in Tables XIX. to XXI. This 
series consisted of six joints only, of different proportions, 
All the joints broke by shearing the rivets. 

The last set of rivetted joint specimens tested—series 
VII1L.—consisted of eighteen rivetted joints, all of the 
single rivetted lap type, each with seven rivets. Table 
XXII. gives the mean dimensions for each set of three of 
the joints, as well as the actual ratios of shearing and 


Fic N) 722 


bearing areas to tearing area. Table XXIII. gives the 
general results of the experiments, which will be dealt 
with immediately. Table XXIV. gives the tenacity of ten 
strips cut from the 2 and three from the ,°; plate, with 
other particulars as to the material. Table XXV., lastly, 
gives the shearing and tensile resistance of the rivet steel 
used in series VIII. The results obtained by breakin 
the joints are given in Table XXIIL, which is arrang' 
on the same general plan as Tables X VII. and XX. 

The graduated experiments of series VIII. allow 
very clear deductions to be made as to the best 
proportions for certain important types of _rivetted 
joint. The strongest proportions are those of Nos. 656 
and 657. The difference between them is not very great 
at first sight, but is in reality more than may appear. The 
joints of 656 owe their great resistance entirely to the 
excess tensile stress which they sustained ; and without 
further experience it is not ible to count on always 
obtaining such a great excess, far higher than is indicated 
by the other experiments. Moreover the close pitch 
makes the joint an expensive one, and the deficiency in 
plate area is in almost all cases a deficiency in the wrong 
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River X. 


Series III.—Mean Elasticity of Specimens. 


Original Il. I. IV. | As E 
Test No, | Diameter Uniform I II I TLousandths Pounds 
| of Bar. Permanent | yy Steelyard 
| | Set began. Dropped, | Broke iit IV per 
Tor r | Tonsper | Tons per | Tons per — 
| In | sq. in. sq.in. | 
«1665 16°38 19°78 29°08 0°828 0°552 30,670,000 
vs | 20°65 30773 0°854 ("825 30,770,000 
279 | 1js 14°80 | 16°12 21°09 27°73 | 0°702 0°764 0°534 | 0°326 30,675,000 
Mean of 7 complete 16°84 20°53 29°40 0'821 0-533 30,670,000 
experiments. | | 


and this “rounding off” of the figures would give a little 
more. For boilers it would probably be advisable to 
increase the ratio of pitch to diameter of hole, to 2°3 or 2°4. 
The diameter of the rivet will be about ,); less than the 
diameter of the hole. Although only one type of joint— 
single rivetted lap with drilled holes—was tested, the 


experiments enable some inferences to be drawn respecting 


RIVETTED JoINTs.—TABLE XV. 
Series Va.—Mean Tenacity of Plates used. 
464 to 572 465 to 574 
Breadth in inches... 0°997 0°998 
Dimensions Thickness ininches .. .. 0°269 0 
in square inches.. .. 0°268 0°382 
Limit of elasticity—tons per square inch 20°21 18°66 
Breaking load—tons per squareinch .. 29°00 *87 


28°8 
Ratio of limit to a ae 0°697 0°647 
tage of elongation in 4in... .. .. 29°1 28°6 


STEEL PLATE, WITH PUNCHED AND DRILLED HoLes.—TABLe XII. 
Series V.— General Mean Results, 


| | Tenacity in Tons per square inch Tenacit; 
Mean Mean Mean net section. as compared with 
. Thickness} Pitch Diameter | Widths as under :— Mean at of 
Test No. | Description. of ——-—-— | Tenacity. |- 
Plate. | Holes.| Holes. | Two | Four Six | Fight | Solid | Drilled 
| | | inches. | inches. | inches, | inches. plate. plate. 
| | Tons per 
In. | | | sq. in. 
Buz to 923 plate, drilled holes 262 2°00 | | 387-02 87°92 39°72 38°00 38°17 1°107 1°000 
324 } plate, J punch, #!die | 0°259 2°00 *912-"876 35°65 35°41 34°38 3471 35°04 1:000 0-918 
325 » die | 0°259 2°00 | 36°21 | 38°72 33°38 3446 0-902 
Mean | 35°93 | 1012 
| | | 
326 to 827 plate, drilled, hole 0°365 200 | 0°930 | 35°15 1119 1:000 
328 g plate, Jpunch, ldie 2°01 | *008-"890 33°43 34°60 | 33°91 | 1073 0°965 
329 ” » edie | 0-360 2°02 | | 35°19 34°24 | 34°38 | 1°096 0-978 
Mean | | 104 
RIVETTED JOINTS.—TABLE XIV. 
Series Va.—General Results.-Second Series with Punched and Drilled Holes. 
Mean Mean Mean | tae in tons per square inch, Mean | Tenacity as 
Test Description. — pitch — | Vidths as under :— a compared with 
Number. Dimensions in inches, ol of ‘ons per | 
plate. holes. holes. 2in, 4in, Gin. 8in. sq. in. Solid plate Drilledholes 
In. In. In. | 
454t0 455 4 plate, drilled holes. 0° 266 0°929 83°33 32°50 | 32°47 80°77 32°26 | 1-000 
| 
457—1 to 4 ” ” #2 die 0°263 1°99 *889—"904 30°92 29°67 | 30°30 33°23 81°08 
| Mean 30°10 30°39 | 30°62 32°39 80°87 1°064 0°957 
| | | 
458 to plate, drilled holes 0°380 1°98 0°933 32°45 31°55 | 32°01 32°00 , 2°00 1°108 1°000 
| | 
460-1 to4 plate, J punch, 1 die. 0°378 2°00 *S67—"981 | 30°40 30°28 | 30°80] 31°36 30°71 1064 |  0°960 
461—1 tod ” ” die 2°00 *870—"931 | 31°36 30°08 | 29°37 30°61 30°35 | 1°051 0°948 
Mean | 30°88 30°18 | 30°08 | 30°98 30°53 | | 0954 


RIVETTED JoINTs.—TABLE XVI. 
Measurements of Serics VI.—(First Series of Rivetted Joints.) 


g g | en oe es Dimensions assumed correct. Size to Ratio of | Ratio of 
Test | Nominal which holes) Joint intended} shearing | bearing 
No. 32 Dimensions. A. B. ote. E. Pp. to break by |to to — 
ES (width) (lap) ness) Rivet) (margin) 
~~ In. In. In. In. In. In. 
| 1 {f | 176 1°80 0°5 | 0°625 0°875 0°531 Tearing 
378 | 1 173 | | (0369 » | » 
379 | 4 1°99 1°91 0°365 ” 1°00 ” Shearing 
ss1 | 2 {f } 3°00 2°86 0°379 0°75 | 1:000 1°50 0°781 Tearing 
sss | 5 3°98 2°87 0°377 2°00 Shearing 
| sor | 1-00 | 1°25 2°25 103 Tearing \ 
386 3 Fs 4°50 3°68 0°382 ” | ” ” ” » 
ast | 6 601 8-65 | (0386 3°00 > Shearing 
38s | 6 6°01 3°60 0°388 } 
RIVETTED JOINTS.—TABLE XVIL. 
Series VI.—General Mean Results.—(First Series of Rivetted Joints.) 
| | | | | Breaking load per inch | 
| joint broke. joint broke. break by Joint. of 
sq. in. sq. in, sq. in. Tons. Tons. | cent. 
877 0°252 29°94 16°96 10°10 Tearing Tearing 4°32 107 
379 0°344 29°16 0°444 22°53 0-389 25°71 Shearing Tearing 5°00 10°97 45°6 
381 0-543 34°40 0°958 19°51 0-501 | 31°63 Tearing Tearing 6°23 11°34 55°0 
383 0°901 25°83 0958 24°31 o-ss7 | 30°64 ‘Sheuring | Shearing | 5°87 nea | 
385 0°940 29°54 1°67 16°63 0°793 35°01 Tearing Shearing 616 11°52 53°5 
Mean | 1°527 18°90 1°67 17°29 0°798 | 36°18 Shearing Shearing 4°80 11°60 | 41°6 


It has been assumed in these calculations that the rivet actually filled up the hole which had been drilled for it. 


direction. It is therefore clear that No, 657 is by far the 
best type of joint among those tested, and it can hardly be 
expected under any circumstances to obtain a single 
rivetted lap joint which has an average of more than 61 per 
cent. of the strength of the solid plate. In 657 the ratio 
of rivet to plate area—see Table 147: 1, and 
of bearing to plate area, 0°82:1. Calling then the pitch 
of a single rivetted lap joint p, the diameter of the rivet 
holes d, and the thickness of plate ¢, we obtain for the 
equations connecting these three quantities, 


147 (p—d) = 


and 
0'82 (p—d)t=dt 
worked out, this 
p = 2:22 d, 
d = 237 ¢; 


which may be at once rounded off to 
= 2'25 diameter of hole, 

: iameter of hole = 2°25 thickness of plate, 
which would thus = the proportions—supposing 
they could conveniently be used—of a single rivetted lap 

oint—with steel plates and rivets, of maximum strength. 


RIVETTED JOINTS. -— TABLE XVIII. 
Series VI.—Tenacity of Platés used. 


Breadth in inches 

Dimensions+ Thickness in inches .. .. .. .. 0°378 
Areain squareinches .. .. .. .. 0-644 

Limit of elasticity—Tons per squareinch .. .. .. 18°47 

Breaking load—Tons per square inch .. .. 29°97 

Ratio of limit to breakingload.. .. 

Per cent. of extension, 3 in 4"in. and 2in 6’in... 26°06 

others. With the wider pitch of double rivetted joints, 

the excess tenacity of the plate will be much less, and with 

chain rivetted joints of ordinary proportions it will alto- 

gether disappear. For the latter it will not be safe to 


| @ Q 


Sketch of widest specinfen, Tables XII. and XIV. The rest similarly 
arranged. 

assume a greater tensile stress than the ordinary resistance 
of the material. For butt joints, on the other hand, if 
they have double cover-plates, the shearing resistance of 
the rivets will approach much more nearly the shearing 


3 T ] 
O 
° 
° ° ; he 
° ° 


c 

Sketch showing the dimensions corresponding to the reference letters at 
head of columns, Table XVI. Two rivets in all cases. 

resistance of the steel out of which they have been made; 

and even in a double-rivetted lap joint the shearing resist- 

ance per square inch should be somewhat greater than in 


RIVETTED JOINTs.—TABLE XIX, 
Measurements of Series sal Joints varied for pitch and 


margin. 
| 
3 Nominal | 38. 
| B28 o 
P, 2 
In, | | | | 
2] 4-907 | 2°82 | 0-306 | 1-00 | | 1-50 | 0°05 
4s2| 1] 4-810] 2°63| o-s75| 4, | | 1°54! 0°95 
433 | 3| 4°806 | 2°36) 0-386) 0-75 | 151 | 0°95 
434| 5°000| 2°33| 0-372] 0°75 | 1°70 | ,, | 1°45] 0°68 
435 | 5] 5135] 2-31! 0-75 | 178 | | 
436 | 6] 5°597 | 2°31) 0°368 | | 2°00 | 1:20] O-72 


Form of specimen, Table XIX. All specimens have the same diameter and 
number of rivets. Nos. 431, 432, and 433 have the same pitch, but differ- 
ing margins ; Nos. 434, 435, and 436 have the same margin but differing 
pitches, In all cases F = 0°80; and nominal diameter of rivet is 0°75. 


RIVETTED JOINTS.—TABLE XX. 
Series VII. — General Mean Results. — Joints varied for Margin 
and Pitch. 


Testnumbers .. .. .. .. .. +. 431 to 433 434 to 436 
Tearing area, square inches... .. ..  .. 0°928 1079 
Tensile stress when joint broke, pounds 

per square inch 76,360 64,20 


Tensile stress when joint broke, tons per 
Shearing area, squareinches .. .. .. 1°437 

Shearing stress when joint broke, pounds 
Shearing stress when joint broke, tons per 
Bearing area, square inches.. .. .. .. 0°883 0°S73 
ng pressure when joint broke, pounds 
pressure when joint broke, tons 
r square inch. (Joint broke by shear- 
Breaking load, per inch run—joint, tons. . 6°58 5°37 
Ditto—solid plate, toms .. .. .. .. .. 11°83 lll 
Proportional strength of joint, per cent... 58°43 52°7 


a single rivetted one, on account of the greater stiffness 


e joints in 657 already had a small excess of plate area ; 


given to the plates by the broad lap. If we take a doubles 
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rivetted ae tat the materials used in the experi- 
ments—to be equally likely to break either way when the 
tensile stress is 31°5 tons per square inch, the shearing 
stress 23°0 tons per square inch, and the bearing pressure 


40 tons per square inch, we should get for proportions of 
uniform—and maximum—strength 

p=3d4d 

d=221 2, 


and if the plate had a natural tenacity of 29°5 tons per 
square inch, such a joint would have a strength equal to 
nearly 77 per cent. of that of the solid plate. The effect 


of substituting punched for drilled holes can be estimated 
from the results given in Tables XII. and XIV. The 
excess of tensile resistance over that of the untouched plate 
is reduced to about 6 per cent. 

The joints experimented on were all made of gin. plate. 
|The author pointed out that he had confined himself 
| entirely to a statement and discussion of his own results, 
| without comparing them with those of others, The recent 
| memoir published by the Board of Trade contains results 
| which in every important respect with those here 
| described, so far as they cover the same ground. 


RIVETTED JOINTS.—TABLE XXIII. 
Series VIII.—General Results.—Third Series of Rivetted Joints. 


The numbers of these specimens correspond with the numbers of the 


plates in Series VIII. (see last two tables) from which they were cut. 


| | | 
Tensile shearing | pening ot | 
Test Tearing stress Shearing stress ressure | at which | Joint broke by strength of 
number. area. whenjoint area. when joint area. when —_ visibl Si y | Solid joint 
broke. broke. broke. | Joint. 
occurred. | | plate. | Solid plate. 
Sq. in ee | Sq. in. —e | Sq. in. a Per cent. | Tons. Tons. | Per cent. 
652-1 to 3 2°337 31°36 °417 21°46 2"209 33°17 19°3 Shearing 6°46 11°73 55°1 
653-1to3 | 2°320 s2-60 | 4°064 2*402 31°49 6°41 11°70 54°8 
654-1 to 3 2°27 30°99 3°080 22°84 2°103 33°46 21°9 Shearing 6°45 11°76 54°9 
655-1 to 3 2°572 29°54 3°440 22°08 2°137 35°56 20°4 Shearing 6°22 11°32 54°9 
656-1 to 3 1°956 36°13 3°371 20°96 2°156 32°78 27°0 I one by sheari 4 6°76 11°52 58°6 
657-1 to 3 2°347 32°56 3°452 22°09 1°924 39°71 27°0 Shearing | 6°19 10°18 | 60°S 
Highest | Single 
657-2 2°212 34°03 3°442 21°87) | 41°56 24°0 Shearing 611 9°59 63°7 
RIVETTED JOINTS.—TABLE XXI. RivetTeD Jornts.—TaBLE XXII. 
Series VII. — Tenacity of Plate used. | Measurements of Series VIII.—Third Series of Rivetted Joints. 
| 
| Limits | Ratio ions Ratio of | Ratio of 
Dimensions. | of | Test | Total | itch of |Thickness shearing | 
Test elastic limit |Extensionin number. |breadth otal of off |. to 
No. Thick ‘Drop of | in. — plate. tearing | tearing 
ing load 
In. hn | | 
In. In. In, |Tonsper Tonsper Percent. | 1134) | 1°62 07400 | 146 | 0°94 
sq. in. | sq. in. | 
463-1, 27002 0°382 0°765 | 17°62 | 29°82 | 0°951 23°2 653-1 to3 | 11°84 0°86 1°68 07399 | 1°75 1°03 
463-2. 1°998 0°368 0°735 | 19°13 30°06 | 0°636 28°4 654-1 to3 | 10°90 0°75 1°56 0°401 1°36 0°93 
473-3. 1°756 0662 | 14°67 | 29°84 | 0°492 | Gin.) 655-1 to3| 12°20| 0°78 1°74 0°386 | 1°34 0°83 
473-4 .1°744 O°370 0°645 17°13 | 29°91 0°573 | 28°0(in 6in.) 656-lto3 | 10°45 0°78 1°49 0-393 | | 41°10 
Mean | 17°14 29°91 0°573 657-1to3 | 12°32 0-79 177 0°347 1°47 0°82 
RIVETTED JOINTS.—TABLE XXV. 
RIVETTED JOINTS.—TABLE XXIV. Series VIII.—Shearing Resistance of Rivet Steel used. 
Series VIII.—Tenacity of Plates used. of bar (nominal), inch 3 
Test No. .. 652 to 657 Tested diameter,inch .. .. .. 0°621 
readth, in 1°700 uare ,980 
Area, square i 0°675 
Limit of elasticity, rea caren inch 3-08 All these specimens showed signs of passing a limit of elasticity 
Breaking load, tons per squareinch .. 29°33 | at points varying from 58 per cent. to 85 per cent. (mean 70°3 per cent.) of 
Ratio of limit to breakingload.. . .. .. .. .. 0°600 | their breaking load. a : 
Percentage of final In 2in. at fracture, percent. .. 44°1 | Apiece cut from the same bar and tested for tenacity had its limit 
extension { In total length of 10in., per cent. 23°2 | at 1862 tons per a inch, and broke at 29°03 tons per square inch. 


| The ratio of shi g to tensile resistance is, therefore, in this case 


| 33 
39-037 OF nearly 91 per cent. 


A CENTRAL RAILWAY STATION FOR LONDON. 


SoME years ago it was pro- 


posed in this journal that a 
grand central railway termi- 
nus should be made on the 
site in the Strand now occu- 
pied by the New Law Courts. 
At that time the site had 
been cleared, but those in 
authority were divided in 
opinion as to whether the 
Law Courts should or should 
not be built upon it. The 
Law Courts came, however, 
and a splendid opportunity 
was lost. A more modest 
proposal has recently been 
put before the public, and 
reported upon by Mr. Russel 
Aitken, M. Inst. C.E. It is 
for the construction of a cen- 
tral terminus in Northum- 
berland - avenue, Charing- 
cross. The accompanying 
sketch plan shows the nature 
of the scheme. From the 
proposed terminus, which is 
to be as long and twice as 
wide as Cannon-street Sta- 
tion, the proposed railway 
would pass in tunnel under- 
neath the gardens of the 
National Club, &c.,to Bridge- 
street, Westminster, where 
some offices and houses would 
have to be underpinned or 
be taken down and rebuilt. 
It would then pass between 
Westminster Abbey and the 
Houses of Parliament, under 
the site of the Law Courts, 


Cuaring Cros 


TERMINUE 
NORTHUMBERLAND 
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which are shortly to be de- 
molished. After this, the railway would be carried under the 
new boulevard, which was decided on by the Metropolitan Board 
of Works in 1875, and which will extend from the Houses of 
Parliament to the Vauxhall Bridge-road. After passing under 
the Vauxhall Bridge-road the railway would rise alongside the 
Embankment, and then cross the Thames by a skew bridge, 
having four spans of 230ft. each, to the Surrey side, where it 
would run for some distance through some vacant land belonging 
to the Southwark and Vauxhall Waterworks Company, joining 
the South-Western at the point where the London, Chatham, 


and Dover Railway crosses over it. By joining at this point no 
interference with the working of the Nine Elms Goods Station, 
or with the engine sheds, would take place; in fact, the engine 
and carriage sidings would be as available for working the new 
terminus as for Waterloo. The length of new railway from the 
junction of the London and South-Western Railway at Battersea 
to the proposed new terminus would be 2 miles, so that the 
distance between Clapham Junction and the terminus would be 
a little shorter than it now is to Waterloo. Thus the terminus 
could be reached by trains from Clapham in as short a time as 


Waterloo. There would be two stations, one at Millbank and 
one at Westminster. The London and North-Western and other 
companies are owners of the West London and the West London 
Extension Railways, so that trains from Willesden Junction 
could run on it to the proposed terminus, and there are two 
routes by which this can be done. The total length from 
Willesden by this line would be 8} miles, as com with 7} 
miles as proposed by the Mid-London Railway, but the route 
now proposed will be an easier line to work. The whole scheme 
seems to have been well thought out and deserves attention. 


SOLDERING BY ELECTRICITY. 

THE accompanying engraving shows an ingenious application 
of electricity. It is a soldering iron heated by an electric 
current, and capable, the Scientific American says, of melting all 
kinds of solders, such as gold and silver solder, which have 
heretofore required a blowpipe to melt them. It may also be 
used for the more fusible solders employed in making tin ware 
Now that the electric current is distributed so generally and is 
used for all manner of purposes, it seems quite practicable to 
employ it for soldering. 

Figs. 1, 2, and 3 show one form of electric soldering iron, 
Fig. 1 being a perspective view, Fig. 2 a section showing the 
switch for controlling the current, and Fig. 3 a detail view of 
the switch button. Figs. 4 and 5 are views of a modified form 
of the device. In Figs. 1 and 2 the electric conductors extend 
through and project beyond the handle, and embrace a piece of 
platinum or other material offering sufficient resistance to the 


MM 


passage of the electric current to become heated more or less 
according to the strength of the current. One of the conductors 
is separated near the upper end of the handle, and bridged by a 
button made partly of electrical conducting material and partly 
of insulating material, so that by turning the button the circuit 
may be completed or broken as circumstances may require. The 
device shown in Figs. 4 and 5 is on the same general principle, 
the only difference being that the handle is split lengthwise and 
the two portions are pressed apart by a spring. When apart to 
their fullest extent a hook attached to one of the conductors 
touches the other conductor and short circuits the current in 
the handle. When the two halves of the handle are pressed 
together the current passes through the refractory point. 

The invention was recently patented by Mr. C. E. Ball, of 
Philadelphia, Pa. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John R. Harvey, chief 
engineer, to the Pembroke, vice Wyllie; and Joseph Te. 
engineer, to the Flora, for Ascension, vice Forster; Richard W. 
Topp, chief engineer, to the Asia, additional, for service in the 
Active ; Nicholas D. Chambers, chief engineer, to the Ruby, vice 
Nibbs; and John T. Morgan, chief engineer, to the Pembroke, 
additional, for service in the Linnet, vice Chambers. 

MILD STEEL IN THE WorKSHOPS.—The occasional failure of 


‘| steel plates in boiler and other work, is generally attributed to 


want of sufficient information on the part of the workmen, To 
prevent, as far as practicable, the possibility of failure in steel 
plates, caused by deficient information as to the proper method of 
treating this material, the Steel Company of Scotland has 
ublished and directs the attention of the users of the steel to the 
ollowing rules :—‘‘(1) Welding : In welding mild steel plates, it 
is not necessary to heat them to the same high temperature as in 
the case of iron. Instead of a ‘ welding heat,’ a iy oy yellow heat 
is sufficient ; and if flux is required, it need only be three 
clean sand to one a salt, moistened, and thrown on the 
in the fire. ‘e recommend that the weld be of the V form, 
in preference to the lap, and that it be treated in the usual way— 
that is, lightly hammered on the V part. After the weld is made, 
and while the heat is good, the parts near and on either side o 
the weld should also be lightly hammered. In making the weld, 
the fuel used should be free from sulphur, otherwise red shortness 
may result, (2) Flanging: In flanging, care should be taken in the 
local heating thai the parts are not overheated, and that no 
hammering or work is put upon them while at a black heat; 
further, it would be well if work could be continuous until 
oo is completed, or, if the plate has to be laid aside before it is 
eep it warm. (3) Annealing: After completing either welding or 
flanging, the whole piece should be orn to a cherry-red heat, 
and slowly cooled. (4) Orders: In ordering steel plates, care 
should be taken to state the purpose for which they are to be used, 
especially in cases where they are required to weld and flange.” 
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CORLISS MILL ENGINE FOR 1000 INDICATED HORSE POWER. 


CONSTRUCTED BY MESSRS. HICK, HARGREAVES AND CO., ENGINEERS, BOLTON, FOR MESSRS, DANIEL ILLINGWORTH AND SONS, 


| 

HALF END VIEW HALF SECTION A.B. 
| 


WHETLEY SPINNING MILLS, BRADFORD, 


SECTION 


2 
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WE illustrate above and on page 212, one of the largest Corliss 
engines ever constructed. It is of the single cylinder, horizontal, 
condensing, type, with one cylinder 40in. diameter, and 10ft. 
stroke, and makes forty-five revolutions per minute, correspond- 
ing to a — speed of 900ft. per minute. At mid stroke the 
velocity of the piston is 1402ft. per minute nearly, and its energy 


= 


SCALE OF DIACRAMS 40 LBS. = INCH 


in foot pounds amounts to about 86 times its weight. 
The cylinder is steam jacketted on the body and ends, 
and is fitted with Corliss valves and Inglis and Spencer's 
automatic Corliss valve expansion gear. Referring to the 
general drawing of the engine, it will be seen that the 


cylinder is bolted directly to the end 


diameter at the middle. The crank 
Bolton steel, and is 2lin. diameter at the part where the fly- 
wheel is carried. The fly driving wheel is 35ft. in diameter, and 
grooved for twenty-seven ropes, which transmit the power direct 
to the various line shafts in the mill. The rope grooves are 
made on Hick, Hargreaves and Co.’s standard pattern of deep 
groove, and the wheel, which is built-up, is constructed 
on their improved plan with separate arms and boss, and twelve 
segments in the rim with joints planed to the true angle by a 
special machine designed and made by themselves. The weight 
of the fly-wheel is about 60 tons. The condensing apparatus is 
arranged below, so that there is complete drainage from the 
cylinder to the condenser. The air pump, which is 36in. diameter 
and 2ft. 6in. stroke, is a vertical pump worked by wrought iron 
plate levers and two side links, shown by dotted lines, from 
the main crossh The engine is fenced off by neat 
railing, and a platform with access from one side is fitted 
round the top of the cylinder for getting conveniently to 
the valve spindles and lubricators. The above engraving, 
which is a side elevation of the cylinder, shows the valve 
gear complete. There are two central disc plates worked by 
separate excentrics, which give separate motion to the steam 
and exhaust valves. The excentrics are mounted on a small 
cross shaft, which is driven by a line shaft and gear wheels. The 
piston rod passes out at the back end of the cylinder and is 
carried by a shoe slide and guide bar, as shown more fully in 


of the massive | 
cast iron frame, and the piston coupled direct to the crank | 
by the steel piston rod and crosshead and the connecting | 
rod. The connecting rod is 28ft. long centre to centre, and 12in. | 
shaft is made of forged | 


the detailed sectional elevation through the cylinder, showing 
also the covers and jackets in section. The cylinder, made in 
four pieces, is built up on Mr. W. Inglis’s patent arrange- 
ment, with separate liner and steam jacket casing and separate 
end valve chambers. This arrangement simplifies the castings 
and secures good and sound ones. The liner has face joints, 
which are carefully scraped up to bed truly to the end valve 
chambers. The crosshead slides are each 8ft. 3in. long and 


iN 


Fic.2. 


1ft. 8in. wide. The engine was started last year, and has worked 
beautifully from the first, without heating of bearings or trouble 
of any kind, and it gives most uniform and steady turning. It 
is worked now at forty-one revolutions per minute or only 820ft. 
piston speed, but will be worked regularly at the intended 900ft. 
piston By per minute when the spinning machinery is 
adapted for the increase which the four extra revolutions per 
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“minute of the engine will give ; the load driven is over 1000-horse 

power, the steam pressure being 50 Ib. to 55 Ib., which however 
will be increased when the existing boilers, which are old 
come to be replaced by new. Indicator diagrams from the 
engines are given on page 309. The engine is very economical in 
steam consumption, but no special trials or tests have been made 
with it. Anexactly similar engine, but of smaller size, with a 
cylinder 30in. diameter and 8ft. stroke, working at forty-five revo- 
lutions per minute, made by Messrs. Hick, Hargreaves,and Co. for 
Sir Titus Salt, Sons, and Co’s. mill at Saltaire, was tested about 
two years ago by Mr. Fletcher, chief engineer of the Manchester 
Steam Users’ Association, and the results which are given below 
pretty fairly represent the results obtained from this class of 
engine. Messrs. Hick, Hargreaves, and Co. are now constructing 
a single engine of the same type for 1800 indicated horse-power 
for a cotton mill at Bolton ; and they have an order for a pair 
of horizontal compound Corliss engines intended to indicate 
3006-horse power. These engines will be the largest cotton mill 
engines in the world. 


Result of Trials with Saltaire Horizontal Engine on February 
14th and 15th, 1878. Trials made by Mr. L. E. Fletcher, 
Chief Engineer Steam Users’ Association, Manchester. 

Engine single-cylinder, with Corliss valves. Inglis and Spencer's valve 
gear. iameter of cylinder, 30in.; stroke, Sft.; 45 revolutions per 


minute. 
4 sia 
No. of trials.) Total 3525 aH Pe 
3 
Trial No.1..| 301°89 46°6 44°11 | 2°53 21°23 18°373 | 2°699 
Trial No. 2..| 309°66 47°63 44°45 $18 21°67 17°599 | 2-561 
Means 305775 47-115 44-23 | 2855 | 21°45 | 17-986 | 2-680 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions or our 
correspondents. 


HIGH-SPEED LOCOMOTIVES. 

Sir,—In accordance with the suggestion made by “‘ Running 
Board,” I beg to submit for your consideration outlines of two 
arrangements which I believe meet the pry would 
arise in making an engine of great power and of the ordinary 
type. Take for example a 7ft. yt ¢ with the fire-box between 


which, if allowed to pass uncontradicted, may perhaps injure the 
interests of the company I represent. Mr. Bower claims that the 
cost of his compressed and carburetted coal gas when applied 
to a lamp for lighting a railway carriage is only one tenth of a 
penny per hour, as against one farthing per hour per light of equal 

tensity when supplied with oil gas on the Pintsch system. ‘The 
former part of the statement may be correct, but the latter part of 
it is certainly not so, practical experience having indisputably 
shown that the cost of Pintsch’s is, curiously enough, exactly the 
same as that claimed by Mr. Bower. 

pe that after another fifteen or twenty years Mr. Bower's 
second system is more fortunate than his first, and that some 
thousands of railway carriages are running lighted on his plan of 
carburetting, no one will be probably more delighted than the rail- 
way companies who have been fortunate enough to adopt his 
system if they find that the cost of the coal gas itself, the compres- 
an arging the carriage receivers, the cleaning of lamps, the 
breakage of glasses, all repairs and renewals, interest on capital 


_ and depreciation on all plant whether at the compressing stations 
| or attached to the carriages, and the other necessary incidental 


expenses amount to only one farthing per hour. 

While writing on this subject it is well to notice that in order to 
avoid the difficulty of the carburetting material depositing in the 
pipes, Mr. Bower appears to place his light close to the hydro- 
carbon which is to enrich it, in fact he says ‘‘ the gas passes thro h 
a carburetter placed upon the object to be lighted.” This might 
answer very well on a weg 4 lamp, and Mr, Bower has an un- 
limited field in that direction, but as hydrocarbon is of a highly 
imflammable nature, and it is proposed to place it above the lights, 
the result of a collision might prove somewhat unpleasant to the 

ngers. It was not very long ago that I noticed in THE 
Exomaen an account of an accident which happened on the Erie 
Railway, in which several persons were grilled to death owing to the 
catching fire of the lamp = W. B. Rickman. 


Pintsch’s Patent ing Com Limited, Metropolitan- 
THE ZERO MOTOR. 


Srr,—No doubt the article which appeared last week in your 
columns on the zero motor will have been perused with interest by 
many of your readers. The subject is attractive and even of some 
a. Will you permit me to make a few remarks on it? 

‘ou reasoning is logical and clear, and on the data you have 
iven the zero motor ought to work, provided the serious practical 
fifticulties to which you refer be got over. But you obviously 
assume as the condit of : First, that the whole of the 


| heat taken up by the ammonia in the boiler shall be converted into 


external work; and secondly, that the whole of the ammonia shall 
be liquefied by that conversion. It is impossible to put any other 
meaning on your article. Now it is not impossible that the first 
condition may be fulfilled, at least so nearly that the success of the 
machine would not be impaired from this cause; but it is quite 


Fic.! 


Fic. 


the driving and trailing axles—I think every one will admit that a 
single ate is out of the field ; the diameter of boiler is limited to 
4ft. 4in., and the width of fire-box to 3ft. Gin., so that the coupled 
wheels would have to be about 10ft. Gin. apart to obtain the 
— grate area. This would be bad for the side rods. 

ith an arrangement shown by Fig. 1, these difficulties are over- 
come. The driving wheels are 6ft. 6in. di ter, the leading wheels 
coupled, inside cylinders 20in. diameter and 22in. stroke, inclined 1 
in 8, with the slide valves underneath, the centre line of boiler being 
12in. above the top of the driving wheels ; the diameter may be 4ft. 
Gin. inside. Outside bearings to all wheels, and inside to the driving 
wheels. The inside frames extend from the cylinders to the front of 
the fire-box, where they are attached to a cross frame extending 
between the outside frames ; the fire-box can thus be made 5ft. Gin. | 
wide inside and 5ft. 6in. long; the grate area being 29 square feet ; 
heating surface of fire-box 140 square feet ; 300 tubes 1#in. external 
diameter and 11ft. 6in. long ; would give 1580 square feet, making 
a total heating surface of 1720 square feet. 

Fig. 2 shows another arrangement with outside cylinders 20in. 
diameter and 24in. stroke, 7ft. driving wheels coupled in front, in- 
side bearings to all wheels, the leading and trailing wheels having 
radialaxles. There are 200 tubes, 2in. external diameter, 13ft. long, 
giving about 1300 square feet of heating surface. The inside fire-box 
is 7ft. long, heating surface 134 square feet, making a total of 1435 
square feet; the grate area being 23 square feet. 

7th April. 


E. L. Pearce. | 


| 


LIGHTING RAILWAY CARRIAGES, 
Sir,—I notice in THE ENGINEER of the 22nd inst., a statement | 
cont in a letter written by Mr, A. 8. Bower, of St. Neots, 


2 


certain that the latter condition cannot be fulfilled by the expan- 
sion of the gas in the performance of work alone, for no 
matter to what extent expansion is carried, and no matter 
how t the cold, so long as it does not touch absolute zero, 
complete condensation cannot take place. There will remain in 
the cylinder at the end of each stroke liquid ia, and g 
ammonia of a very low tension itis true. The us ammonia 
represents so much loss, for it must be dealt with in some way. It 
may be expelled into the atmosphere by the return stroke of the 
e ton, in which case additional quantities of liquid ammonia must 
supplied from time to time, and as it is rather expensive this could 
not prove economical ; or it may be discharged into another cylinder 
and compressed therein, rendered liquid, and returned to the boiler ; 
but this compression will represent a loss of power. What the 
loss would be in practice it is of course impossible to say, but I 
may assume that one-tenth of the ammonia remains uncondensed, 
and it will not be too much to assume further that at least one- 


| fifth of the power of the engine will be required to recondense it. 


There is, as you have pointed out, some uncertainty as to the pressure 


' at which liquefaction weed | 4% at 62 deg.; probably 120 Ib. would 


suffice, but no difficulty need be anticipated in effecting liquefaction 
by compression alone. It follows that even the circumstance that 
complete liquefaction cannot ibly be effected need not prove an 
insurmountable obstacle in Mr. Gamgee’s way. The condensing 


| pump would be nearly analogous to the air pump of a steam engine, 


which is employed to withdraw = that cannot be liquefied for 
_ the same reason that the whole of the ammonia cannot be 
iquefied. 

This is just the point at which Mr. Gamgee has, I understand, 
arrived. In his ice-making machine he liquefies by expansion in 


the performance of work a considerable quantity of the ammonia 
he uses. Whether he can or cannot make a zero motor, depends 
entirely on the proportion which the ammonia unliquetied will bear 
to that liquefied. ‘The whole must be liquefied to make the cycle 
complete. But on the one hand, liquefaction is effected by the 
expansion of the gas in the performance of work, and on the other 
it 1s liquefied by doing work on it and compressing it. The relation 
which the two processes bear to each other will determine the suc- 
cess or failure of the motor, so far as theory is concerned, because 
as I have said, I think it possible that the whole of the heat ab- 
sorbed in the boiler may be converted into external work, except- 
ing of course that remaining in the residual low tension gas. If 
this condition be not —— with, the whole 7 would by 

egrees become hot, and less and less gas would be liquefied until 
the engine finally stopped. 

The practical ifficntties are, however, very great, and it would 
probably be necessary, merely to keep down boiler surface within 
reasonable limits, to use fire be T'do not myself anticipate that 
anything will come of the idea, which is, however, beautifully 
ingenious. It is, however, just the kind of ignis fatuus to lure men 
to their ruin. Unlike Mr. eely, Mr. Gamgee has an invention the 
theory of which is, within certain limits sound; but I feel certain 
that the only conditions under which the machine could work are 
so difficult of attainment, that it would not be worth while to 
spend a sixpence in the attempt to get them. 8. 

Westminster, April 27th. 

S1r,—Your very able article on this proposed new motor having 
touched upon a subject in which I am at the present time specially 
interested, I would feel obliged if you could afford a small space in 
your valuable journal for some considerations which occur to me 
in continuation of that article. Though at present we are not 
furnished with details of the precise method by which it is expected 
to obtain motive power, yet I think the scheme is sufficiently 
indicated to warrant us in going at least one step further than was 
reached by you last week, and to enable us to predict with cer- 
tainty its complete failure, in so far as it consists of an attempt to 
produce continuous motive power by the use of ammonia vapour 
in a closed cycle without rejection of heat. 

Whether the conversion from the liquid to the gaseous form, 
and the energy of pressure, is caused by the acquisition of heat 
derived from the combustion of fuel, or from the surrounding 
atmosphere itself, is, of course, of little moment so far as the 
theory of the process is concerned. What is to be considered is, 
can ammonia vapour, which behaves in expanding precisely the 
same as the vapours of other well-known fluids—such as water, 
ether, &c.—be expanded to the liquid form—if I may use the 
expression—by the simple abstraction of heat in performing 
mechanical work ? 

In the expansion of a vapour, no matter how great the ratio of 
volume, and no matter what proportion is condensed into liquid 
during the i there must always remain a final volume at 
a pressure defined by the final temperature. This vapour, though 
sensibly at the same temperature as the liquid already condensed, 
still retains its latent heat of vaporisation; and though by large 
expansion the pressure can be reduced ype ney we | to an almost 
imperceptible amount, yet, unless some cooler body be provided 
capable of acquiring its latent heat, it is quite impossible to convert 
it again to the liquid form. 

If it were practicable to expand ammonia vapour in the manner 
expected by Professor Gamgee, it would be possible to obtain the 
same results with water vapour, and we should then be able to get 
the full thermal value of the fuel in mechanical work, the internal 
work done on the molecules of water in generating steam being 
returned during expansion in the shape of useful work given off 
by the piston. There is no particular virtue in expanding to 
atmospheric pressure any more than to any other, and the ‘* Zero 
Motor,” if correct in principle, might be worked between tempera- 
tures of 68 deg. Fah. and 60 deg. Fah. with the same efficiency as 
between 68 deg. Fah., and — 40deg. Fah. The following table gives 
approximately the elastic force of ammonia vapour at various 
temperatures :— 


40 deg. 15 Ib. per sq. inch 22 deg. 47°5 Ib. per sq. inch 
15°5 Ib, $2 ,, 60 Ib. 
22 ,, 17 Ib. 42,4, 75 Ib. 
» 27°5 Ib. 112°5 Ib. 
12 37 6s ,, 126 Ib. jae 


DIAGRAM GIVING THE APPROXIMATE ELASTIC 
FORCE OF VAPOUR CF AMMONIA AT 

TEMPERATURES FROM 68° FAHR 

TO ADSOLUTE ZERO 


HORIZONTAL SCALE = 
VERTICAL 100 LBS= 19 


FANR 


The diagram has the varying pressures for vertical ordinates, the 
horizontal distances representing temperatures. It shows graphi- 
cally how a given temperature must of necessity, when sufficient 
liquid is present, induce a definite vapour pressure ; so that, even 
were expansion carried nearly to absolute zero, vapour would still 
remain, though of course the tension would then be very small. 

I have not touched upon the many practical objections to the 
use of ammonia vapour, as no doubt they will already have 
presented themselves to the minds of your readers. I may, how- 
ever, add that it does not seem at all certain that decomposition 
into its constituent gases would not take place, if the vapour was 
worked in a closed cycle in contact with metals. The liquid 
changes into the solid form at 103 deg. below zero Fah. 

Dartford Ironworks, Dartford, Kent, T. B. LicHTFooT. 

April 26th, 


SAFETY VALVES. 

Srr,—Seeing a good deal of correspondence in your valuable 
paper on the Adams’s safety valve, I think that it will not be 
out of place for me to give you my little experience of them. 

I was second engineer in two different boats running to New 
York, one being 600-N.H.P., the other 900-N.H.P., the last working 
up to close 3000-1.H.P., with six double-ended boilers and twelve 
f Adams’s safety valves, each loaded to 801b. Now I found that 
we had a little work to get all these valves properly adjusted, but 
when once right, they acted, in my opinion, as perfectly as any 
valves that we have at present afloat. They lifted to a nicety at 
80 Ib., and shut again at 7 lb., with no signs of any leak about them. 

I see in one of your correspondent’s letters this week, signed 
“Chief Engineer,” that he complains about the springs getting 
soft, the valves leaking ; also, that when once blown off at 75 lb., 
that they would not shut until the pressure was reduced to 62 1b. 
Now I never found all this trouble all the time I was with them— 
over three years, in which time I put two new —— in only that 
had softened a little ; but I _— had the valves well cleaned, 
springs painted, and gear overhauled once a month, which I think 
should be done to all safety valves if possible to insure their proper 


working. 

I think that “‘ Chief Engineer” finds fault in the he] place 
when he condemns the valves. I think that if he had paid more 
attention to the water in his boilers, and kept them clean and free 
from mud, his safety valves would have been free from dirt— 
which alone kept them from working properly—he would then 
have had more success with them, J. H.W. 


Saltney, Cheshire, April 27th. 


| 
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RAILWAY MATTERS. 


Tue Government of New South Wales have reduced tie cost of 
carriage for agricultural and dairy produce. 

THE work on the Emory-Savona Railway, British Columbia, is 
being pushed on with all speed. Two thousand white and three 
thousand Chinese labourers have been engaged by the contractors 
for the opening season. 

THE first section of the Eastern Railway of Western Australia 
was recently opened for traffic. A loan for £100,000, for the con- 
struction of the next sectiuu of the line had, at date of last mail, 
been proposed and well received, 


THE report of the directors of the Dunaberg and Witepsk Railway 
Company, Limited, shows that this company has shared in the 
general depression which has, during the past year, 80 materially 
affected similar undertakings in Russia. 

THE railways of New South Wales show a net return for 1880 of 
half a million, after paying all working expenses. This pays 4} per 
cent. on capital invested on all lines now open for trathe. The 
Albury station, to which the line is now open, is 386 miles from 
Sydney, and along that route there are 64 stations. 


Ir is reported that the Russian Government will make an experi- 
ment in working railways by the State, by taking over the Charkov 
and Nicolaiev Railway, three-fourths of whose stock it has always 
owned. Russia has long been a railway proprietor—usually part 
proprietor—but has not heretofore worked any railroad by Govern- 
ment officials, ‘ 


THE Hungarian Post of the 25th inst. states that the contract 
for the completion of the whole of the Pesth-Semlin Railway, 
ogether with the branch lines, was signed on the 24th at the 
Ministry of Communications. The cost of the work, 24,000,000 
florins, will be covered by the issue of Five per cent. Rente, which 
will be taken up by the Rothschild group. 


THE proposals of the New South Wales Minister of Public Works 
involve an expenditure of £8,750,000, chiefly upon railways for 
connecting the northern and southern lines, extending the existing 
trunk lines, and constructing new railways, the Bills for which are 
now before the Legislative Assembly, which is, the Colonies and 
India says, generally favourable to the Ministerial proposals 


Ar a meeting of the Committee for arranging the Stephenson 
Centenary celebration in June, held at Newcastle-on-Tyne, on 
Saturday last, the following outline of a programme for the day 
was agreed upon :—A procession of locomotives of past and present 
dates, from the Central Station, Newcastle, to Wylam or Street- 
house, the birth place of Stephenson ; a representative procession 
of all the principal trades and public bodies in the eside district, 
including the bers of the Northumberland and Durham Miners’ 
Association, through the streets of Newcastle to the Town Moor, 
where a public demonstration will be held; the day’s proceedings 
closing with a banquet in the Assembly Rooms and a display of 
fireworks in the Leazes-park, 


Asovut 250 tons of bracings, ties, and gussets, to be used in the 
strengthening of a bridge on the route of the Madras Railway 
—. over the Cheyair River, are being made by Messrs. 
Carter, Ford, and Co., James Bridge Ironworks. The piles are 
not on their original position in the river, and the brac- 
ings are to be thrown between each two columns to give them that 
—— which the engineers find they need. Round the top of the 
columns, which are 6ft. diameter, belts of iron 2ft. 44in. deep by 
Zin. thick are being fastened by gussets to the main girders. The 
present is the first lot of a larger contract which is expected in 
connection with the same and some other bridges on the sams rail- 
way. At the same works two main road bridges for the Grand 
Junction Canal Company, to be erected on their new branch canal 
from West Drayton to Slough, are being made. 


GENERAL HUTCHINSON, on behalf of the Board of Trade, made 
an inspection of the Stoke tramway line and plant on Friday last, 
April 22nd. The chairman, Mr. attie, and several members of 
the board of directors were present ; also Mr. Lynan, architect to 
the company ; Mr. Vignolles, engineer; Messrs. Phillips, contrac- 
tors for the line ; and Mr. Henry Merryweather, and Mr. Wardle, 
on behalf of Messrs. Merryweather and Sons, and Messrs. Manning, 
Wardle, and Co., the constructors of the engines. e engines 
tried were two of Merryweather’s, with 74in. cylinders, and two of 
Manning and Wardle’s, with 8}in. cylinders. General Hutchinson 
walked over the line, and then rode over it on each engine with car 
attached. The trials were very successfully carried out—especially 
taking into consideration the exceptionally heavy and continuous 
gradients, some of which are as severe as 1 in 16, and others 1 in 
18 and 1 in 20—the engines doing their work with perfect ease, and 
without perceptible noise or smoke, and the traffic being in no way 
interfered with. General Hutchinson expressed himself as bein 
very pleased with both the line and engines, and stated he shoul 
be happy to rat favourably to the Board of Trade upon the 
whole, so that the line could at once commence to work. 


AN offer has been made this week of a slight traffic rate conces- 
sion to the hardware section of the traders of Birmingham and 
South Staffordshire by the railway companies. Itisa proposal toalter 
the classification of hollow-ware and hardware generally, whereby, 
if the manufacturers will themselves undertake “risk,” the rate 
will be reduced some 20 per cent. upon the rate which included 
risk accepted by carriers. The traders regard the offer very 
lightly, forit leaves them still ina worse position than they once occu- 
pied by the extent of the risk. There is misconception in some 
quarters about the traffic rates by railway on 1ron from the Bir- 
mingham district to London and the other ports. Those now 
charged are within the legal maximum. But the ironmasters have 
cause of complaint of differential charges which are against 
them in their competition at Liverpool with the ironmasters of 
Middlesbrough who can get to that port at less than is charged to 
the South Staffordshire trade, though Wolverhampton is only half 
the distance it is from Middlesbrough to Live 1. The iron- 
masters of North Staffordshire and those also of South Stafford- 
shire have cause of complaint again in the circumstance that it 
costs 10d. per ton more to bring a ton of mineral from North Staf- 
fordshire to South Staffordshire, some forty miles, than it costs to 
bring minerals from Northampton to South Staffordshire, a dis- 
tance of seventy miles. 


A NuMBER of railway projects is attracting attention in India 
now that the Government seem disposed to encourage the 
development of Indian resources by private enterprise, which was 
so strongly insisted upon in Major Baring’s Budget Minute. 
The first scheme to take this form wil probabl be the 
Calcutta, Jessore, and Koolna —e. Among the terms 
of the concession will be one, it is believed, requiring the company 
to complete the railway by 1886, and another guaranteeing 4 per 
cent. interest while the line is under construction, the money so 
advanced to be paid out of the first earnings above 4 per cent. 
Another project is that of a railway westward from Calcutta to 
_ the Central Provinces system and substitute a direct line to 

mbay for the present roundabout journey vid Allahabad. Three 
routes are proposed for this line :—The first would start from Cal- 
cutta and through Midnapore and Sambalpore. This, how- 
ever, would involve bridging the ay rivers Dammoodah and 
Roopnarain, and it is more likely that one of the other two 
schemes now before the Government will be selected. One of 
these proposes a line to start from the Burrakur Station, on the 
East Indian Railway, and proceeding westward, vid Ranche and 
through the wild country to the west of Chota N re, to join 
Provinces State at e third, and 
what appears in, says a correspondent of the Times, every respect 
the best plan is to start from Daseadhver and to proceed rai @ south- 
westerly direction to Raipore, where it would join the State Rail- 
way. Among the other advantages a branch could easily be 
carried to Cuttack, thus opening up the large province of Orissa, 


NOTES AND MEMORANDA. 


AccorDING to M. Gruber, the ingestion of borax is found to 
increase the decomposition of albumen in the animal organism. 


CANADA now produces 40,000,000 bushels of wheat, and a total 
of ae bushels of all crops, or about 42% bushels per inhabi- 
nt. 


M. ZULKOWSKY proposes to make starch perfectly soluble in 
water by heating it to 190 deg. Cent. along with glycerine. This 
process is most successful with potato starch, less so with wheat 
starch, and very difficult with rice starch, 


At the Royal Observatory, Greenwich, the duration of registered 
pe sunshine in the week ending the 16th inst. was 17°0 hours— 
- inst 20°2 hours at Glynde-place, Lewes—the sun being above 
the horizon during 95°8 hours ; the recorded duration of sunshine 
was, therefore, equal to 18 per cent. of its possible duration. 


THE population of Switzerland on the night of November 30th, 
as given in the official returns, amounted to 2,831,787. In 1870 it 
amounted to 2,655,001 ; in 1860, to 2,510,794 ; in 1850, to 2,390,116. 
Hence in the first of these three decennial periods—1850-60—the 
rt, increase was 11,219; in the second, 14,494; in the third, 


A Lerpsic journal gives a simple method of toughening glass, 
which, it asserts, will prevent lamp chimneys, tumblers, and like 
articles from cracking. The articles are put into a pot filled with 
cold water, to which some common table salt has been added. The 
water is well boiled over a fire, and then allowed to cool slowly. 
When the articles are taken out. and washed, they will, so it is 
said—we have not tried it—be found to resist sudden changes of 
temperature, 


M. BionpEav gives the following receipt for purifying and 
bleaching sponges :—The sponges are first washed in tepid water, 
and then in a solution of hydrochloric acid—5 cubic centimetres = 
0°3 cubic inches, to 1 litre = 1# pints—which frees the pores from 
carbonate of lime. To bleach them, they are immersed for twenty- 
four hours in a solution commganed of five parts of hydrochloric acid 
to 100 of water, with the addition of six pints of etme, ag of 
soda. In this way sponges may be b ed more effectually and 
rapidly than with sulphurous acid. 


Paris is well provided with water, the daily supply averaging 
324,000 cubic metres, which for a ulation of 2,000,000, gives 
wore than 150 litres per head daily. is is divided between the 
public and private service. The private service consists of : Supply 
to houses {47,000), 95,000 cubic metres; public establishments, 
23,000 cubic metres; fountains, 9000 cubic metres ; or a total of 
127,000 cubic metres. The public service comprehends : Flooding 
the sewers and gutters, for which 139, 


cubic metres are 
required ; and watering, requiring 58,000 cubic metres; total, 
197.000 cubic metres. 


AccoRDING to the Registrar-General’s return of births and deaths 
in London and 19 other large English towns for the week ended 
April 16th, the annual rate of mortality averaged 22°9 per 1000 of 
their aggregate population. The rates of mortality in the several 
towns, ranged in order from the lowest, were as follow : Brighton, 
14°8 ; Leicester, 15°1; Norwich, 18‘1; Hull, 19°4; Bristol, 19°7; 
Plymouth, Birmingham, 20°53; Newcastle-on-Tyne, 20°6; 
Salford, 21°0; Bradford, 22°6; Oldham, 22°7; London, 23°0; 
Leeds, 23°4; Nottingham, 23°5; Sunderland, 24°1; Manchester 
24°5; Sheffield, 24°77; Wolverhampton, 25°8: Liverpool, 27°8; 
Portsmouth, 28°3. 


THE marine department of the Board of Trade specially calls 
attention to the following conclusions of the Commissioners on the 
spontaneous combustion of coal:—That with a view to guard against 
explosion, free and continuous egress to the open air, independently 
of the hatchways, should be provided for the explosive gases by 
means of a system of surface ventilation, which would be effective 
in all circumstances of weather. That the breakage of coal in its 
transport from the pit to the ship’s hold, the shipment of pyritic 
coal in a wet condition, and especially ventilation through the — 
of coal cargoes, conduce to spont bustion even thoug 
the coal may not be unfit for conveyance on long voyages. That 
when coal is being carried on ing vopeaes the temperature in the 
various portions of the cargo should be tested periodically by 
thermometer and registered in the log. 

As the result of a series of experiments with the object of deter- 
mining the value of a combustible gas by its flame length, Mr. Lewis 
T. Wright has formulated the following laws :—(1) That the flame 
length of a combustible gas is proportional to the consumption. 
(2) That the flame-length is the distance travelled by a gas in ob- 
taining oxygen for its consumption. (3) That the flame lengths of 
different gases are proportional to the relative amounts of oxygen 
required for their combustion. The last remains to be proved, and 
he has been led to experiment on — gases such as hydrogen, 
carbonic oxide, and sulphuretted hydrogen, with the object of 
determining their specific flame lengths ; but these gases give flames 
offering great difficulties in measurement, The flames given by coal 

as under suitable and easily obtained conditions offer no difficulty. 

e has not been able at present to obtain very satisfactory 
results with the above mentioned three simple gases. 


At a meeting of the Royal Society, Edinburgh, March 21, a 
nee was read by Mr. C. A. Stevenson, B.Sc., on the earthquake 
of November 28, 1880, in Scotland and Ireland. The main con- 
clusions at which the author arrived were the following :—The 
centre of the disturbance was at a point some thirteen miles south- 
west of Fladda, in the continuation of the line of the fault that 
lies along the great glen which stretches in a south-westerly direc- 
tion from Inverness, The disturbance was felt over an area of 
19,000 square miles, extending as far east as Blair Athole, as far 
north as the Butt of Lewis, and as far south as Armagh in Ireland. 
The undulation was everywhere of an up-and-down character ; its 
breadth was estimated at 1100ft. and its velocity seemed to vary 
from 3°75 to 7°75 miles per minute, having a mean value of 6°75 
over the sea and 4°68 over the land. The accompanying rumbling 
was not heard at all the stations, and appeared to have been best 
heard where but little soil covered the hard dense substratum of 
rock. The distubance was felt better over the older rocks. Noises 
were not heard outside a radius of 38 miles from the centre, 
except in the north of Ireland, where, however, it was suggested 
that the noise was due to the indirect action of the earthquake in 
causing a secondary local disturbance. 


In the recent edition of Prof. Hull’s book on the coal-fields of 
Great Britain, he observes that the South Wales coal-field is, after 
that of the Clyde Basin, the largest field in Britain, and contains 
almost as great a vertical thickness of strata as any coal-field in 
the world, amounting to upwards of 10,000ft. Of this total depth, 
only 120ft. are pure coal. ‘‘ As the lowest coal-bed must have at 
one time been exposed to air or water for the growth of the plants 
which formed the coal in their decay, the South Wales coal-field 
testifies to a subsidence of the earth sufficient to have brought some 
of the highest Alps to the sea level. The time required for so 
gn a transformation, if gradually accomplished, is estimated by 

r. Hull as 640,000 years. It is only, however, to a depth of 
4000ft. that, having regard to the increased heat of the earth as 
we descend, coal can be won ; but, even with this limitation, the 
supply left in the veins of the district is sufficient to supply con- 
sumption at its present rate for 1800 years.” It might be asked 
whether it is absolutely 'y to the subsid such 
as Prof. Hull refers to, or whether it is not as likely that the 
process of mountain building continued some time in the Alps after 
the vegetable growth represented by the early beds of coal; and 
thus, perhaps, the — up to form a mountain has been accom- 

nied by pushing down by orthogonal thrusts to form valleys, and 
hus ie change of sea level be only half that assumed by 


f. 


MISCELLANEA. 


EAcH immigrant landed at Sydney costs the Governmenc from 
£15 to £16. 


WE are informed that the Silicate Paint Company has received 
the highest award at the Melbourne Exhibition for its class 
manufactures. 


IN a paper recently read before the Society of Arts it was stated 
that petroleum abounds in South-West Ontario, and is largely 
distributed over the western peninsula. 


Tue Anchor Tube Company, Gas-street, Birmingham, is 
informed that a first-class award has been made at Melbourne for 
its collection of wrought iron tubes and fittings. 


At the usual fortnightly meeting of the Liverpool Engineering 
Society on the 13th inst., a paper by Mr. G. C. Thompson “On 
the Application of Natural Forces to the Production of Motive 
Power,” was read. 


THE address of the new Society of German Mechanical Engineers 
just organised in Berlin, beginning with 140 members, from all 
parts of Germany, is No. 80, Linden-strasse, Berlin, W. Mr. F. C. 
Glaser is treasurer. 

Tue Phosphor Bronze Company, Limited, of Summer-street 
Southwark, London, S.E., has been, we are informed, awarded 
the highest prize, and also a silver medal for the collection of 
ph bronze speci at the Melbourne Exhibition. 


THE Rustless and General Iron Company, Messrs. James E. and 
Samuel Spencer, 3, Queen-street Place, Cannon-street, have secured 
a First Prize at the Melbourne Exhibition—the — award— 
for their anti-corrodo tubes and fittings, coated by 's rustless 
process, 

M. Davpieny, electrical engineer in Paris, has sent to the 
Municipal Council a petition asking for authority to establish on the 
top of the Colonne de Juilet a large electric lamp fed by a magneto- 
electric machine of fifty horse-power. This enormous light is to be 
diffused by ». large reflector of special construction. 


Tue Cunard steamship Catalonia, of about 5000 tons, is expected ° 


to be launched in a few weeks, and will be ready for service in the 
summer. ‘To meet the large and increasing Transatlantic busi 

of the company, contracts have been entered into for the construc- 
tion of three additional steamships of great size and power, to be 
delivered early next year. 


Tur Italian Government has placed with the Leeds firm of 
machine makers, Messrs. Greenwood and Co., a very extensive 
order for machinery, which comprises the entire plant of a new 
factory of arms which has been established by that Government at 
Terni. The machinery will include apparatus for the manufacture 
of the Veterey gun, as well as rifles. 


Tue Wellington Commissioners, Salop, have recently purchased 
the water supply works of the Wellington Water Company for 
£12,000, by private treaty, and have instructed Mr. Thos. S. 
Stooke to prepare the necessary plans for largely increasing the 
storage on the Wrekin, and an entire system of new mains through- 
out the town with necessary filter 


Great efforts, it is stated, are being made to increase the 
German export trade to Australia, which it is thought has received 
additional encouragement from the Sydney ibition, where 
German wares were extensively displayed, and as the freight from 
Hamburg to Sydney is only 25s. per ton, it is hoped that the 
statistical reports for 1881 will show a marked increase in the 
Australian demand for articles of German manufacture. 


THE usual monthly meeting of the Meteorological Society was 
held on Wednesday, the 20th inst., at the Institution of Civil 
Engineers, when the following papers were read :—(1) “‘On the 
Frequency and Duration of Rain,” by Dr. Wladimir Képpen, of 
Hamburgh; (2) ‘‘ Results of Experiments made at the Kew Obser- 
vatory with Bogen’s and George’s Barometers,” by G. M. fs 
B.Se., F.R.A.S.; (3) ‘‘On a Discussion of Mr. Eaton’s Table of 
the Barometric Height at London with regard to Periodicity,” by 
G. M. Whipple. B.Sc., F.R.A.S, 


THE entries for space in the implement yard at the forthcoming 
show of the Royal Agricultural Society at Derby are now closed, 
and the result issued. In all, 12,715ft. of shedding have been 
taken, as against 9781ft. last year at Carlisle, 22,903ft. at Kilburn 
in 1879, 15,796ft. at Bristol in 1878, 15,556ft. at Liverpool in 1877, 
and 14,682ft. at Birmingham in 1876. The shedding is divided as 
follows, as compared with the past two years :—Ordinary shedding, 
9138ft. this year, as against 6662ft. in 1880, and 16,000ft. in 1879 ; 
machinery in motion, 2102ft., as against 2060ft. in 1880, and 4863ft. 
in 1879; side shedding, 1511ft., as against 1059ft. at Carlisle last 
year, and 2220ft. at Kilburn in 1879. Since the London show the 

rice for space has been very considerably increased by the society 
for the purpose of reducing the size of the yard to more manageable 
limits. Each exhibitor has been also confined to a maximum space 
of 150ft., and to the exhibition of only one machine of a kind, 
When this is remembered, the entries this year are large, 


Ir is time that some useful figures on the cost of electric lighti 
were now obtained, and the successful experiment in the city an 
those elsewhere should give the ry informati In the dis- 
trict allotted to the Anglo-American Electric Light thirty- 
two electric lamps, at a cost for the year of £1410, are substituted 
for 150 gas lamps, costing annually about £650, including lighting 
and cleaning, thus making the cost of the experiment in this 
district only £700 above the ordinary outlay for gas ; but deducting 
the cost—estimated at £750—of providing and fixing the electric 
machinery and lamps, and removing the same at the expiration of 
the contract, the expense as near as possible is the same as for gas, 
but it is not of course known whether the company would continue 
to do the lighting at the same price. In the district assigned to 
Messrs. Siemens besten, thirty-two electric lamps—including six 
large ones—will be employed ia lieu of 138 gas lamps. Theamount of 
this contract is £3720. The sum saved by non-consumption of gas 
is about £600. The amount estimated for providing and removing 
the electric machinery and lamps at the expiration of the contract 
is £1450, so that the cost compared with gas is, for one year, about 
as 16 to 6. . 

A NEw form of paint and distemper brush and handle has been made 
by Mr. E. Wright, of 2, Royal Exchange-buildings, E.C., the objett 
of which is to overcome the necessity, experienced with oréimary 
brushes, for binding or ‘‘bridling” the long hairs of a~ new 
brush, to secure the necessary stiffness, and to prevent the spread- 
ing of the bristles and splashing of the paint. According to 
Mr. Wright’s invention the knot of hair is made up separate! 
from the handle, and the bristles are firmly secured in a narro 
brass or copper band, about half-an-inch wide. By means of a 
small machine or press, made for the purpose, they are boussl 
together under severe pressure, a metal core or centre being 
inserted in the centre of the knot, so that the hairs cannot get loose 
The handle carries a split socket, made of thin pressed sheet brass. 
Into this the knot of hair is inserted, and a gripping my | is pushed 
over it, and so the brush held tightly. It requires no bridling of 
string or soaking in water, operations alone a2 painter one 
hour’s labour, or sixpence added to the expense of the brush. THe 
length of hair in use in the new brush can be regulated with 
ease as the bristles are worn down. ‘There is more elasticity in the 
hair from the absence of bridling. The painter gets the use of 
about an inch more hair, and when it is worn out a new knot can 
be inserted in the handle for less than the cost of a common brush. 
It is claimed that the hairs will not come out, which is particularly 
an advantage in distemper brushes. The brush is made also in a 
oval form, and this will probably be most highly appreciated b 

inters, as no bridling being used, the oval form of the brus' 
is maintained by the brush et, and the practical advantages of 


the oval form are numerous, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


I8.—Madame Boyveavu, Rue de la Banque. 
PARTIN.—Asuxn and Co.,'5, Unter den Linden. 
— Gerotp and Co., Booksellers. 
IPSIC.—A. 1ETMEYER, 
NEW YORK.—Tae Witumer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
‘aoe correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
meg and bearing a 2d. postage ng on order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 
We cannot undertake to return manuscripts ; we 


* 

containt uestions, must be accompanied by the name and 
par eng the writer, not necessarily for publication, but as a 
proof of good faith. No notice w taken of 
anonymous communications. 


Southsea).—Have not found it yet. Next week. 
by S. is published by Mr. Batsford, Holborn. 
X.—We know no more of material at present than is contained in the 
ferred to. 
erg Rolle) is quite impossible to make anything out of the absurd 
description which you have quoted. No such log sawing machine as that 
which you construct from it has been made in America to the knowledge of 
the London representative of one of the largest American makers of heavy 
wood-working machinery. 
mirrow.-The Saterposition of a feed-water heater between the condenser and 
the engine will not injure the vacuum unless the heater tubes leak air, If 
your belt is already as wide as it ought to be, then you must use two to take 
off the increased power, But one belt will be best, and you may use a belt 
Sft. wide if it is properly made, Perhaps your present belt will be found 
large enough on trial. 


ETCHING IN STEEL. 
(To the Editor of The Engineer.) 
,—I should be much obliged if any of your correspondents could 

winaly ou me by what process etching can be done on steel. What I 

wish to do is to put maker's names on steel articles; and to paint each 

article separately with Brunswick black and eat with acid, would 
take too long and be too expensive. I should therefore be glad to know 

of any cheap and eee A. R. 
Edinburgh, April 26th. 

SUBSCRIPTIONS. 
ge ENGINeER can be had, by order, from any newsagent in town or cou 
the varius radway stations or it can, f preferred be supplied direct 
rom the office, on the following terms (paid in advance) : — 
Halt-yearly (including double £0 14s, 6d. 
Yearly (including two double numbers) .. - £1 9s, Od, 
credit occur, an extra charge o two shillings and sixpence per annum will 
of made, THE ENGINEER 5 registered for transmission abroad, 

Cloth Cases for binding Tuk Enainrer Volume, Price 2s. 6d, each, 

Many Volumes of Tok ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Pa Copies will, until further notice, 
be received at the rates given below:— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER we ly and 
post-free. Subscriptions sent by Post-office order must be accompanied 
letter of advice to the Publisher. Thick Paper Copies may had, if 
preferred, at increased rates. 

Remittance by Post-office Order. — Aus 
Columbia, British Guiana, ope, Q 
France (Paris only), Germany, Gibraltar, Italy, a Malta, Natal, 

ew 


Netherlands, New Brunswick, Newfoundlan: 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, ey, 
United States, West Coast of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 
Remittance by Bill in London, —A 


ustria, Buenos Ayres, —o~ France, 
and Greece, Ionian Islands, Norway, Russia, 
en, £1 16s. Chili, Borneo, and Java, £2 5s. Signapere, 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for two lines afterwards one shilling and si ; odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an ivch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*,” Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George id Riche ; all 
other letters to be addressed to the Bditor of Tut ENGINEER, 163, Strand. 


MEETINGS NEXT WEEK. 


Tue Institution oF Civit Enorneers.—Tuesday, May 3rd, at 8 p.m.: 
Paper to be discussed, ‘‘The Relative Vaiue of Upland and Tidal Waters 
in ucing Scour,” by Mr. Walter R. Browne, M. Inst. C.E. 


Socixty or Enoingers.— Monday, May 2nd, at 7.30 p.m.: A paper will 
be read on “ Floating Docks—the Depositing Dock, and the Double Power 
Dock,” by Mr. John Standfield, the leading features of which are as 
follows :—Varying conditions under which docks are required. Special 
feature of the depositing dock. Method of working. Depositing vessels 
on fixed staging along the shore. Advan of the system. Special 
feature of the double power dock. Method of working. Its self-docking 
powers, not ponnessed by any other form of dock. Advantages. 

Tue Iron 'anp Stree InstrruTe.—The Institution will meet at 10 a.m. 
on Wednesday, Thursday, and Friday, the 4th, 5th, and 6th of May, in 
the hall of the Institution of Civil Engineers, Westminster. The following 

pers, or a selection of them, will read and discussed :—‘‘ On the 

ults of Experiments Relative to Corrosion in Iron and Steel,” by 
Mr. William Parker, of Lloyd’s Registry, London. “On the Manu- 
facture of Armour Plates,” by Mr. Alexander Wilson, of Sheffield, 
“On the Manufacture of Steel and Steel Plates in Russia,” by Mr. 
Kern, St. Petersburg. the Use of Steel for Shipbuil 
by Mr. William Denny, Dumbarton. ‘On some Physical Properties of 
Cast Iron,” by Mr. Charles Markham, Staveley. ‘‘On the Desulphurisa- 
tion of Iron,” by M. Rollet, St. Chamond, France. ‘On Iron and Steel 
Permanent Way,” by Mr. R. Price Williams, London. ‘‘On Hydraulic 
APE for the Process,” by ‘Mr. Michael Scott, London. 
On the Manufacture of Bessemer Steel and Steel Rails in America,” 
by Captain Jones, Edgar Thomson Steel Works, Pittsburg, U.S.A. 
on = New Form of Bessemer Crane,” by Mr. Thos. Wrightson, Stockton: 

CuemicaL Society.—Thursday, May 5th, at 8 p.m.: Ballot for the 
election of Fellows. “On the Action of Humic Acid on Atmospheric 
Nitrogen, by Mr. E, W. Prevost. ‘‘On the Active and Inactive 
Amylamines,” by Mr. R. T. Plimpton. ‘On the Products of the Action 
of Alkalies on Succinate,” by Mr. L. D. Thorne. “On 
he Action of Sodium Alcoholates on Fumaric Ether,” by Mr. T. Purdie 

Sociery or ARts.—Monday, May 2nd, at 8 p.m.: Cantor Lectures 
“The Art of Lace- Mr. Alan, Cole. Lecture IIL.—Fringes. 
Twisted thread-work in Eng’ 


y Mr. 
land in the fifteenth century. Early des: 
for plaited and twisted threads. Italian, Flemish, French, an Eng! 
low lace. Laces of ce sume design. Wednesday, May 4th, at 8 p.m.; 
meeting, ‘‘ Buying and Se! ; its Nature and its Tools,” by 
Professor Bonamy Price, M.A. Lord Alfred 8, Churchill will preside. 
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ENGINEERS IN THE NAVY. 
In dealing with the Navy Estimates for the present 


financial year, we spoke freely and fully concerning the | the rising generation to suit; hence the Naval Engineers’ 


Training College. But a good many men, not quite up to the 


position of engineers in ships of war. It will be remem- 


bered that in the debate which followed Mr. Trevelyan’s 
statement, Sir Edward Reed and others, advocated the clai 

of the naval engineers to higher pay and a better position, 
and pointed out that the working of the present system 
was not satisfactory, and that a radical change might be 
introduced with advantage. Our contemporary the Pall 
Mall Gazette, using what we said as a text, but going 
somewhat beyond it, published an article sharply criticisin 
the modern naval engineer, The Hampshire Telegraph, 
which has long and ably advocated the claims ata 
officers, re-published in its own columns the Pall Mall 
Gazette article. Thereupon certain naval engineers have, 
it seems, fallen foul of the Hampshire Telegraph, and rated 
it soundly for venturing to insert the Pall Mall Gazette 
article without condemning it. The Hampshire Telegraph 
immediately published a leader—which will be found in 
its impression for April the 16th—in which it excuses 
itself and on the blame to us, “The engineers 
themselves,” says our contemporary, “should be the last 
to deprecate the most searching criticism, and just as that 
criticism is weak or unjust, the stronger should be their 
ground of satisfaction. If nothing more discouraging to 
them can be brought forward than the rhetorical rakings 
of Tue Enarineer, then the battle is half won already.” 
The words “rakings” in the preceeding e is pro- 
bably a misprint for “ravings.” “ Rhetorical ravings” is 
a phrase, and more forcible than “rhetorical rakings,” 
which is perhaps a thought too vague to be impressive. 
We are quite content to take all the responsibility of 
——e an article which has indirectly got a respectable 
ions into trouble, and we do not think our contemporary 

as done anything for which it need apologise to the naval 
engineers, 

hen summed up, what does all we have said amount 

to? This, that engineers in the Navy are dissatisfied with 
their pay and their position, and that the younger men are 
so far from being competent or willing to discharge the duties 
of engineers, that each ship hasto carry alargestaff of engine- 
room artificers mainly if not altogether to do work which 
would otherwise be left undone. If thisstatement benot true 
it admits of contradiction, and our correspondence columns 
are open for the publication of that contradiction. We 


ntry | asserted besides that many engineers in the Navy wore 


kid gloves in the engine-room, and thought more of 
keeping their uniforms clean than of anything else when 
they were there; and dozens of engineers in the Navy 
—the older men, be it observed—will admit that this 
statement is quite true in the spirit if not in the 
letter. We repeat here that the whole system now 
adopted of supplying the Navy with engineers is 
defective, and that sooner or later it will cause a t deal 
of trouble, and not improbably disaster. We have not 
space—nor would any good purpose be served if we had— 
to go over old ground and repeating fully the story of the 
Naval engineers from the beginning; but we may sum- 
marise its phases. When marine engines were first put 
into war-ships they were only auxiliary, and they were 
ed by seamen, not without justice, as an unmitigated 
nuisance. They — the sailing of a ship, and they 
gave her instead, the power of crawling about the sea at 
5 knots an hour in a calm. The men in charge of the 
engines were not “ officers and gentlemen”—they were just 
hard-working, competent artisans, mostly from Scotland ; 
and it is only doing them justice to say that they always 
kept their machinery and boilers in good order, although 
they were much vexed and harassed by captains and 
first lieutenants. As matters pro , however, the 
engine-room became more and more important, and a 
superior class of men began to find their way into it; they 
began to ask for more pay than their predecessors had, and 
they got it, and a higher social position and they got that; 
but they did not get just what they wanted. The naval 
engineer will insist on looking on his business as a pro- 
fession, and it is nothing of the kind. We have written 
to advocate the claims of the naval engineer. We have 
inted out that successive Governments placed him in a 
alse position. They made an officer of him, but they did 
not give him money enough to support his rank ; and the 
naval officers could not meet him on terms of social 
equality. We said that being an officer he ought to have 
more pay ; but we urged that, as regards the last point, the 
Government could do nothing. The engineers must work 
their own way up to the required social status, 
We believed that the system of having officers in 
the engine-room would be found to work fairly well 
after a time; and that as captains began to recognise 
the importance of the functions of the machinery on 
board the ships they commanded, they would get 
on better with the engineers. Unfortunately what we 
hoped for did not come to pass ; the engineers as a class 
remained very discontented, making continual appeals for 
justice to Parliament and the country. Two courses 
were open to the Government; the one was at once 
to reduce the management of marine engines and boilers 
in the Navy to its proper place ; to pension off the larger 
number of the malcontents, and to put on board in their 
stead men who could and would work, and could put 
forward no claims to be regarded as officers and gentlemen§ 
Each ship would then carry one superintendent engineer, 
who would be a man of education, an officer and a gentle- 
man; under him would be a certain number of foremen, 
or “watch engineers,” and the responsible head of each 
watch would draw high pay and enjoy certain privileges. 
These watch engineers must be good workmen, and under 
them would be an efficient staff of hands, competent to 
drive a marine engine, and make such repairs and adjust- 
ments as can be done without the aid of a factory. The 
plan adopted by the Government was to regard the care 
of marine engines as a profession, and to put men into it 
who would have education enough to take the same social 
position as a captain. But very few people looked on the 
work to be done as professional work. Men of education, 
refinement, and high engineering attainments did not 
crowd into the Navy. In one word, the Government could 
not get the men it wanted. Then it undertook to educate 


| Government standard, did enter the Navy, quite 


prepared 
to take the Admiralty at their word, and regard their 
position as professional. It has been found practically im- 
possible to get over this difficulty in any way save one— 
namely, the appointment of engine-room artificers, and 
these men do the work while the engineers look on. When 
the new and eran men come out of college and 
go on board ship the same plan will have to be retained; 
and instead of each ship carrying a crew of artificers, 
“ watch engineers,” ‘and a superintending engineer over 
all, who would fill a position akin to that of a locomotive 
superintendent in some respects, she will carry a crew of 
artificers, and half-a-dozen or more superintending 
engineers, who will be just as dissatisfied with their 
position as the present generation, only for a different 
reason. These men, if they have brains and a good educa- 
tion, will find in a very short period that they are wasting 
their lives and their opportunities. There is absolutely no 
opening for the display of talent or ability in the engine- 
room > man-of-war ; and the pay will always be small 
and the chances of promotion still smaller. 

A great deal of ignorance exists as to the nature of the 
work done by the naval engineer. While aship is in harbour, 
he has little to do save keep his engines clean. This is 
done by the artificers and stokers ; engineers do not clean 
engines, When under steam, little or nothing has to be 


performed save attending to lubrication. This is done by _ 


special hands—“ greasers,” or by the artificers, or even, as 
we have known in some ships, by stokers—not by mp 
neers. In port, after a voyage, adjustments have to 
made—brasses let together, for example. This is done by 
the artificers. Boilers have to be cleaned; that is done b 
the stokers. Glands have to be packed ; artificers’ wor! 
again. In a word, nothing but purely mechanical duties 
have to be executed by any one ; and the sending to sea in 
our ships of war of men highly educated in theory isa 
great mistake, as will be found out someday. The most 
thorough knowledge of thermodynamics will not enable a 
man so to let brasses together that the bearing will not 
heat. Nothing that he can learn in the way of mathe- 
matics will teach a man how to replace a broken propeller 
with a new one. It is argued that theoretical educa- 
tion will not prevent a man from acquiring handicraft 
skill. This may be true, but it is more than probable 
that it is not true; and that a student who spends much 
time over his books will not be a good workman. But let 
us take it for granted that it is quite true. What then? 
The object of the Government seems to be to get their 
work well done in the first place, and in the second to 
make the engineers in the Navy contented. Now, we 
assert without hesitation that the more highly they are 
educated the less contented they will be. The duties to be 
performed are to the last degree uncongenial to a studious or 
an energetic and able man. There is no opening, no scope, 
for the exercise of his acquired brain power ; and the remu- 
neration he will receive will be quite incommensurate with 
his education. 

If in saying all this we vex naval a we regret 
the fact ; but we have in this matter nothing whatever to 
do with individuals. We only of a class. Unless 
the nature of the duties to be performed on board a 
ship could be entirely altered, engineering in the 
Navy cannot become a profession. To put men highly 
trained in theory or even in general practice into 
an engine-room is like putting a racer to draw a sand cart. 
A false estimate has been attached to the value of the 
work done by the naval engineer, and it has wrought a 
great deal of harm. There is this wide difference between 
the position of an engineer in the mercantile marine and 
in the Navy, that the former always has possibilities before 
him, while the man in the Navy has none. A young engi- 
neer in the mercantile marine, who is well educated, of good 
address, competent, and energetic, is certain sooner or 
later, if he has a little interest, to get something 
to do on shore very much better than he has 
had at sea. For example, there are superintend- 
ing engineerships to be filled now and then worth from 
£300 to as much as £2000 a year. He feels that 
his theoretical education may at any moment be of use to 
him, for he cannot tell when he will be called upon to 
design machines ; and he has much to stimulate him to do 
his The naval engineer, on the contrary, must have 
the pleasant consciousness that if he were to live to the 
age of three score years and ten he would never be called 
on to design a pair of marine engines, and that to all 
intents and purposes his education has been wasted. In 
the mercantile marine a man has chances ; in the Navy he 
has none. Nominally there are a few berths open which 
are worth having ; but by the time the engineer sees a 
prospect of becoming superintendent of machinery in 
a dockyard let us say, he will have forgotten all the 
theory he ever learned. Finally, it may be urged, 
that what we have said of naval engineers in 
general would apply to the superintending  engi- 
neer of whom we have spoken in particular; but it 
would not. These gentlemen ought to be men of high 
attainments. With steam machinery operating con- 
tinually under their eyes, they would have enormous 
opportunities of observation. They could detect faults 
and: weaknesses, and would be competent to make sugges- 
tions and prepare designs and specifications not only of screw 
engines, but all kinds of machinery. The ventilation of 
ships, the working of guns, and a hundred other matters 
would all come under their notice, and could all be pon- 
dered and dealt with to advantage by a good intellect, 
thoroughly well trained. There is no work analogous to 
this done on board our men-of-war now, nor is it 
possible that it can be done while the existing system 
remains in operation. 

BRIGHTON BEACH. 

Srxce our last article on this subject was in print we 
have obtained particulars of the works in progress, 
The importance of these works, as relating to one 
of the most difficult questions with which engineers in 
their varied experiences have to deal, will justify our 
fuller reference to them. As we remarked in our last 
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article, there is such an element of uncertainty as 
to the action of tidal currents and their effect upon 
foreshores, that it almost precludes decisive action in the 
attempt to withstand their effects ; and no subject probably 
has more exercised the ingenuity of engineers than the 
best method of dealing with travelling beach. The extra- 
ordinary accumulation on the Chesil Bank between the 
mainland and Portland has long been a subject of discus- 
sion; and the reasons why such atcumulations become 
so localised for many years, and then, without apparent 
cause, suddenly disappear and commence re-formation 
on a different part of the coast, have long baftled 
all inquiry. On no coast-line of which we have infor- 
mation have such changes been more often repeated 
than on the southern shores of our own country. 
That they have been so is doubtless due to the peculiar 
circumstances of the situation. A channel commencing, as 
the English Channel does, in the narrow opening between 
Dover and Calais, and gradually widening until its full 
debouchment into the Atlantic, naturally gives rise to an 
almost infinite variety of currents producing constant 
changes ; these being multiplied almost indefinitely 
by the number of combinations resulting from shifts 
of wind during the alternation of tides. That the 
authorities of the different towns situated on the south 
coast have therefore ever since their foundation been 
actively engaged in staying the inroads of the sea upon 
their frontage can be no matter of surprise ; and those of 
Brighton possessing a more extended line of foreshore 
than any other town similarly situated have been placed 
in a position of great difficulty. That they have battled 
so successfully with it as they hitherto have done, says 
much for their activity and the quality of the advice 
upon which they have acted. Old residents in the town 
can recollect the time when no road at all—practicable for 
wheel traftic—fronted between Middle-street and West 
street, and the fine drive which now extends for nearl¥ 
three miles in front of the town has bit by bit been won 
from the sea. For many years prior to the commencement 
of defensive works the water had had the mastery, and 
the old fishing village of the middle of the last century 
had been gradually disappearing. Even now, at low water 
there can be distinguished the remains of an ancient fort 
which stood in front of Brill’s baths, and it was not until 
about twenty years ago, we think, that the road in front 
of the old circular bath, which then encroached upon the 
frontage of the town, was made passable for vehicular 
traffic during the high winds which then drove the sea 
completely across the road at that point. It must be fully 
sixty years, we should say, since the government of 
the town took in hand the imposing sea wall which 
defends the Marine Parade ; and ever since the success of 
that work became established the town has been yearly 
adding similar works of defence to its sea frontage. The 
instance of Brighton is therefore one which we may well 
cite as affording a case illustrative of the subject 
under our consideration ; and recent circumstances affecting 
it make it one well worthy the fullest consideration by 
engineers, and the more so because, as we have so 
repeatedly pointed out, they demonstrate the necessity of 
Imperial control to establish a concurrent system of 
working. 

Details furnished by the Brighton Herald will enable 
us more fully than we have hitherto done to lay before our 
readers the character of the works now in progress from 
Mr. Ellice-Clark’s design and under his supervision. We 
mentioned in our last article on this subject that it 
appeared to us that the new groynes now under construc- 
tion were to be laid at an angle with the shore, so as to 
avoid the tendency to cutting out the beach on their lee- 
side. We now learn that that angle has been fixed at 
80 deg. in an easterly direction from the shore line. We 
pointed out when first discussing the proposal so to con- 
struct them, that this deflection might possibly fail to retain 
the travelling beach, as a return wash might be created 
along the weather face of the groynes and carry the beach 
with it. We have recently learned, however—though no 
mention of the fact appears in the article in the Brighton 
Herald to which we have referred—that it is Mr. Ellice- 
Clark’s intention to construct a curved head to these 
groynes. This, we should say, would have the effect of 
stopping the return wash, and would cause an extensive 
lodgment of beach along the weather face. But although 
we consider such a result to be probable, we are by no 
means disposed to depart from the proposition we put for- 
ward that it might be desirable to stay the two easternmost 
groynes at the existing normal line and level of the beach. 
Even although we have been given to understand that it 
is not proposed to carry these groynes very far beyond it, 
we hold that, as nothing could be lost by stopping them as 
we propose, and much might be gained, it would be 
desirable to follow such a plan by way of experiment; for 
we consider that were it successful it would do much to 
prevent the injury we foresee in the future to the Brighton 
section of the beach. It is precisely in the control of such 
matters that we perceive the desirability of legislative inter- 
ference. Having only their immediate interest to consider, 
the Hove authorities look only to the accumulation of 
—— on their own foreshore. An imperial dictum could 
say that the plan we have suggested should and must be 
followed, for it would ner» no interest and might 
preserve one. 

The two groynes now in course of being built will, 
be each about 280ft. in length, having a width at 
their base of 15ft. 9in., and an average top width of 
5ft. 3in. The concrete blocks, of which about 30,000 will 
be required, will weigh from 2 cwt. to 3 cwt. each. 
These are moulded to form segments of an arch, which it 
is presumed will give much greater resisting power. We 
confess that we do not see that this result will be obtained. 
The power of such works to resist the force of wave action 
is mainly, indeed almost entirely, dependent upon weight. 
The arch form given to the mass can have no effect unless 
it has an abutment upon which to deliver its thrust, 
and the proposed method of construction constitutes simply 
an arch within itself without any such abutment. If the 
force of wave impact were always in a descending direc- 


tion, the arch form might distribute thrust ; but much of 
the destructive force of the sea is due to the tendency to 
reaction in an upward direction. We have before 
alluded to the plan adopted of dowelling or keying 
the blocks together by cement dowels, and this appears to 
be a judicious provision ; but at the same time the number 
of these blocks and the tendency to disruption might, we 
think, have been greatly reduced, had the blocks employed, 
instead of weighing only two or three hundredweight, 
been of two or three tons each, With the modern 
machinery so readily available for moving heavy weights, 
the latter could be placed in position quite as easily as the 
smaller ones. The facing blocks are composed of five parts 
of shingle, one part of cement, and two of sand, and the 
hearting blocks of twelve parts of shingle and one of 
cement. Sea water has alone been used to incorporate the 
shingle and cement, and Mr. Ellice-Clark has directed 
that the minimum of water shall be used, his theory 
being, in the words of the Brighton Herald, “ That, as the 
whole of the water must evaporate in time, the greater 
the bulk of water used the less solid must the masonry be 
when the process of evaporation has ceased ; and so small, 
in fact, is the quantity of water used, that the concrete 
before it is poured into the moulds has not sufficient 
moisture to hold the component parts together, but they 
adhere and harden as they dry.” It will be of interest to 
learn how far this course proves to be successful. In our 
own experience with cement work when salt water has 
been used we have found it impossible to prevent extensive 
etilorescence of the salt, which has continued for many 
months after work with it has been completed. Then, 
again, every engineer practised in concrete work knows 
that the most perfect system of incorporation em- 
ployed does not prevent some admixture of air. It 
was this cause which largely led to the abandonment of 
the high “tip” in laying concrete foundations. Air was 
taken into the material during the shoot and locked in by 
the fall, and it was found preferable to gently deposit the 
material and hand stir it thoroughly when laying to set 
free any air mixed with it. Now, the process of only 
using enough water to “set free” the cement multiplies, 
in our opinion, the chance of air being largely mixed with 
the cement; and if this remain in in any quantity, it will 
give rise to decomposition of the salt within the work 
tending to the decay of the cement, and at all events will 
greatly retard its thorough hardening. 

Great care appears to have been exercised in the 
obtaining Portland cement of the best quality; this 
is being supplied by Messrs. Bazley, White, and Co., 
from their Mersey Works. A sample taken from 
it, after having been allowed to dry upon a floor for 
fourteen days, is required to pass through’ perfora- 
tions numbering 6000 to the square inch, leaving « residue 
of only 20 per cent. Its weight is fixed at 112 lb. to the 
imperial bushel, and the tensile strain it has to bear is 
420 lb. to the square inch. Preparatory to the test, a 
figure 8 is cast ina gun-metal mould, the crossing section of 
the figures being exactly lin. square. This is placed in 
water for six days, and after being allowed one day for 
drying, is then tested, the weight on the machine being 
gradually added by the employment of single buckshot 
until the full strain is attained. Some of the sections 
tested, although of the same cement, yielded at a far lower 
strain than others, and below the minimum fixed, causing the 
rejection of the whole consignment. The cause wasascertained 
to be the different temperature of the atmosphere when 
the cement was mixed. The Brighton Herald states that 
“the strongest cement which had been supplied was the 
weakest when mixed at a low temperature ; and, conse- 
quently, the state of the atmosphere is now added as a 
column to the register kept of the works in progress.” It 
occurs to us that it would not be difficult, if the facts be as 
are above stated, to mix the cement within a building kept 
at the temperature which may have been found to yield 
the best results ; for it is undoubtedly of importance that 
the strength of the cement should be as uniformly pre- 
served throughout the work as is possible. Unless this be 
so, should after-failure occur in any portion of it, it will be 
difficult to decide whether it arose from insufficient 
strength in design at the point of such failure or from 
weakness in the local material. The contract for these 
groynes have been taken by Messrs. Cheesman and Co., of 
Brighton, at £2200 each, so that we were not far out in 
our estimate of their_cost, which we put at about £2000 
each. We find that the dangers we mentioned as oa 
from land springs below the beach have been foreseen, an 
that they have proved more abundant in volume than had 
been anticipated, so that the contractors have had heavy 
pumping work to overcome them. Mr. Ellice-Clark, in 
order to get his foundations below their influence, had esti- 
mated a depth of 27ft. below the esplanade level at which 
he could get his footings on to the chalk below the beach ; 
but it is stated that as yet shingle only had been met with. 
We are in a state of uncertainty, therefore, as to whether 
the works, as far as they have progressed, are founded 
on rock or on shingle. Of course to bed such works on 
sand when it is exposed to the action of moving water 
would be a fatal error, though there can be no better 
foundation than sand in dry situations; but we scarcely 
think good large shingle would be open to the same 
objections, always supposing it to be so placed that it 
could not possibly be exposed to percussive wave action. 
We even hold that were such shingle treated with a 
grouting of liquid cement and well punned, it might prove 
to be as good a foundation as the rock or chalk itself for 
the inshore end of the works. 

We must conclude by a reference to a statement made b 
the Brighton Herald that Tuer EnGineer made an attac 
upon the authorities of Brighton and Hove. In treating of a 
subject of such wide-spread interest as the defence of our 
foreshore, it would be impossible to refrain from comment 
upon what we deem to be an improper policy, which, selfish 
in its action, is affording a dangerous precedent in all similar 
instances. But while we have done so, we have not failed 
to point out that we considered such action to have been 
almost enforced by the culpable neglect of the Imperial 
Government to provide for such cases, We think, how- 


ever, that in spite of the absence of Imperial supervision 
and control, it would have been the wiser and more cor- 
rect course if the authorities of two towns which are, 
owing to their contiguity, practically one, had called in 
advice which should have been independent of any 
particular local interest, and which might have recom- 
mended some system of concurrent working which should 
have preserved the interests of both towns. 


RAILWAY COAL RATES, 

Tue Corporation of Middlesbrough has taken a very practical 
step in the direction of obtaining redress for alleged excessive 
charges for the carriage of household coals in its district. It has 
obtained from several collieries in the Durham coalfield state- 
ments of the actual charges for the conveyance of coal for house- 
hold and manufacturing purposes to several towns on the North- 
Eastern Railway ; and without giving all the figures, it may be 
said that when these charges are divided by the distance in miles 
to the respective towns, there are some singular discrepancies to 
be found. For instance, coal carried from a colliery near Fe 
Hill is charged over twopence per ton per mile to Middlesbrough, 
whilst to Hull the charge is only a fraction more than a halfpenny 
per ton per mile ; the charge for coal for gas-making purposes 
being only about half the former of these two rates. Again, coal 
for household purposes is charged about three-fifths of a penny 
per ton per mile from an Auckland colliery to Hull, whilst the 
charge from the same colliery to West Hartlepool is three half- 
pence per ton per mile. For a little over twenty-six miles to 
West Hartlepool, 3s. 34d. per ton is charged for carriage, whilst 
for the seventy-four miles of the distance to Hull after twenty- 
six are taken from it, the charge is only 1s. 84d. Of course in 
making these charges it needs to be borne in mind that for the 
longer distance a lower mileage charge may be profitable, and in 
regard to the charge for manufacturing coals it must be assumed 
that the quantities needed are larger than are those for household 
purposes ; but even when these facts are borne in mind it must 
be acknowledged that there is an apparent disparity ; and it is 
notable that the disparity is remarkably in favour of the town of 
Hull, which has been charging the railway company concerned— 
the North-Eastern—with having imposed heavy charges on 
it, and with favouring ports in Durham. It does not seem that 
in the matter of the charges for household coal that this is the 
case, however ; indeed the facts prove the very opposite. But it 
is evident that where there are discrepancies such as those of 
which the above are examples, the whole scale of charges on 
railways needs revision, and that by the companies themselves in 
their own interest. It cannot be expected that the charges in 
this country should be as low as in countries like the United 
States, where the cost of railway construction is so much less ; 
but it is evident that there is need in some instances for reduced 
charges to make things equal, and that these reductions should be 
made at once. The policy of the railway companies should be to 
develope all the trades, and this can be best done by low charges. 
It is possible that in the cases referred to the inequalities may 
have arisen from the fact that the North-Eastern system is an 
amalgamation of lines; that these lines had in some instances 
varying rates of carriage charges ; and that the variations may 
have continued after the amalgamation. But it is evident that 
when the separate parts are all welded into one company, the 
charges should be in harmony one with another ; and it may be 
that in the future Parliament may make it a feature of amalga- 
mation Acts that the lowest of the charges of the companies to 
be united shall apply to the whole. 


CHESTERFIELD AND THE STEPHENSON CENTENARY. 

CHESTERFIELD, “the City of the Crooked Spire,” has the 
honour of being the burying-ground of George Stephenson, the 
great engineer. Its people are not slow to remind the world of 
the fact, and they have perpetuated his memory in a Stephenson 
Memorial Hall, which is practically beneficial for the inhabitants 
who are fond of seeing themselves in public meeting assembled. 
As the tenary of Steph is on the 9th of June, the 
Chesterfield folks are anxious to do something to mark the occa- 
sion. A public meeting, presided over by the mayor, was 
accordingly held, and it is rather interesting to notice what a 
modern Town Council—as represented by its mayor and 
members—regards as “ respecting the memory of the great 
man.” A fair idea is obtained by the specific proposals made at 
the meeting. The mayor was exceedingly sorry the attendance 
was not large. “As they had met, however, he thought they 
might discuss the subject.” Strange he had no particular 
scheme of his own to offer ; a variety of suggestions had been 
made to him. It had been suggested that a special service should 
be held at Trinity Church, where Stephenson was buried ; that 
immortelles be placed on his grave ; and that the church should 
remain open during the day, so that all persons visiting Chester- 
field might be able to visit the grave of the great engineer. A 
gala for the young people had also been thought of, as 
well as the characteristically English idea of a dinner, 
the mayor cautiously adding that they might join for 
dining purposes with the engineers. Alderman Wood thought 
“it would be very disrespectful of the town where his remains 
now lie, if they showes the opportunity to pass unnoticed,” and 
he moved a resolution “to celebrate,” which was carried. 
Alderman Wood suggested that Mr. Markham—the shrewd head 
of the Staveley Company—who occupies the house and grounds 
where Stephenson lived so long, might open the grounds 
that day to the public, and the worthy alderman gently sug- 
gested a straightforward scheme, which would be the most 
practical plan of all, to clear off the debt on the Stephenson 
Memorial Hall. Councillor Higginbottom had only to remind 
the meeting that the debt amounted to £4000, to have that sug- 
gestion instantaneously shelved. Ultimately everybody approved 
of what the mayor and Alderman Wood suggested—barring the 
debt idea—and a committee was appointed to carry out details. 
The mayor, responding to a vote of thanks, said he had the 
honour of a personal acquaintance with Stephenson when he 
was at Chesterfield, both when he lived at Wingerworth and 
Tapton. He—the mayor—had spent many pleasant evenings 
with him, and found him a most genial man. “He could amuse 
himself with a child as well as with a philosopher.” And if 
he was here to-day he could no doubt amuse himself uncommonly 
well with the Chesterfield Town Council, and its public meet- 
ings. Chesterfield does its best to make itself a show-place over 
Stephenson, but for one man who asks to look at the grave of 
the great engineer, which can be looked at without trouble, a 
hundred struggle to see that architectural abortion, the 
twisted spire. 
THE SUGGESTED NATIONAL SLIDING SCALE FOR MINERS. 


THE national Conference of miners’ representatives which was 
held last week at Birmingham having decided to adopt a sliding 
scale as the best means of preventing strikes and lock-outs, it 
may not be without interest to note that it was stated at the 
Conference alluded to, which represented about 195,000 miners, 


| 

| 

| 
| 


Aprit 29, 1881. 


THE ENGINEER. 


815 


that at the present time there are about 180,000 miners working in 
mines on regulations of somekind or scale ; but many of them, it was 
stated, areso dissatisfied with their working, that they are about to 
give notice to have things put on a different basis. The North of 

‘ngland miners being amongst the number, it was resolved that 
all the associations or bodies of men which are bound by a sliding 
scale should forward a copy of such scale and the regulations 
attached to it to Mr. Macdonald, M.P., with a view to his 
suggesting the basis of some scale or method of payment which 
would be more satisfactory to the miners employed. Another 
resolution was agreed to, to the effect that the Conference 
thought that accountants ought not to be bound to secrecy, but 
should be allowed to give some details to the representatives of 
the men, to show and convince them that the work had been 
satisfactorily got through. 


LITERATURE. 


Lessons in Elementary Mechanics, Introductory to the Study of 
Physical Science. Designed for the Use of Schools and of 
Candidates for the London Matriculation and other Examina- 
tions, with Numerous Exercises, By Putter Maayus, B.Sc., 
B.A. Seventh edition, enlarged. Longmans, Green, and Co. 
London : 1881. 

Mr. Macnus differs from many writers on mechanics in 

that he endeavours, for the most part successfully, to make 

what he has to say quite easily understood. Old treatises 
on mechanics dealt solely with what were known as the 
mechanical powers, such as the lever, the pulley, and the 
inclined plane ; but the modern writer on mechanics is 
bound to deal with the theory of the forces involved in the 
operation of mechanical laws. His range is enlarged, and 
he has to treat of subjects which are in many ways per- 
plexing, in such a manner that he shall enlighten instead 
of confusing the student. This is no easy task ; and just 
at present it is very difficult indeed to write a good and 
small treatise on mechanics, We say just at present, because 
the minds of those who teach science are apparently in 
a transition state. Much that has been hitherto taught 
dogmatically is now put forward with hesitation. The 
fact that motion is but a relative term, and that there is 
no such thing as rest, begins to be recognised. The idea 
involved in the phrase “potential energy” is being gradually 
rejected ; and the truth that there are agencies at work 
which play an important part in the earth’s economy, 
although they are in a sense extrinsic, begins to be taught 
in somewhat an intelligible form. It is possible that 
before the present century has passed away, books will 
have been written in which the meanings of such words as 
force, energy, and work, will be clearly and accurately set 


forth; but just now the man who ventures to write of | 


these things as he thinks of them, is but too likely to be 
called heterodox. Mr. Magnus has succeeded very fairly 
in steering a middle course ; and without adopting any 
views new or startling, he has not failed in making some 
things, heretofore puzzling to the student, very plain. 
We may cite as an example his method of dealing 
with motion. In his introduction he first, in simple 
language, calls attention to the apparent phenomena of 
motion. Having done this, he insists on the universality 
of motion, and goes on, “We thus see that bodies 
themselves and their molecules are constantly in motion or 
tending to move ; that absolute rest nowhere exists ; and 
that what we call rest, which is really rest relatively to 
us, can be analysed into counteracted tendencies to motion. 
As motion is thus universally present, we are sensible of 
what it is without being able to define it. It does not 
admit of explanation, for there is no condition in which 
matter exists that is simpler or more elementary.” We 
might take some exception to the words “tending to 
move,” but our author has in another place, where he uses 
them, explained that he is not dealing with the causes 
sup) to produce the movements indicated or the 
tendencies named. This is to say, that he uses the phrase in 
a conventional sense for convenience, and with this limita- 
tion there can be no objection to it. Mr. Magnus is, we 
think, the first writer of books like that before us who has 
had the courage to refuse to give a definition of motion. 
We are all sensible of it, he points out, but none can explain 
what it is ; “ for there is no condition in which matter exists 
that is simpler or more elementary.” These are pregnant 
words, and deserve to be graven on the mind of the stu- 
dent. Although we cannot define what motion is—for to 
say that when a body goes from one place to 
another it moves, is no explanation at all—it is 
quite certain that on it the universe depends for its 
existence, According to the theory which disputes the 
existence of matter, motion is a and if motion 
ceased, there would be nothing. the theory which 
admits the existence of matter, without motion all matter 
would become inert, dead. At absolute zero, for instance, 
we should have neither gases nor liquids ; chemical affinities 
would cease to exist; life would be unknown; change 
would cease to take place. In writing this we assume, of 
course, that all motion would cease as well as that of heat. 
This is not strictly true, for it is quite — that extinct 
suns are now moving in space, although their temperature 
may be that of absolute zero. We have no cause, how- 
ever, to conclude that the temperature of space is absolute 
zero, or — 461 deg., and there is good reason to think that it 
is higher. But this is beside the question. To the world 
as it exists motion is everything, and we pay Mr. 
Magnus almost as high a compliment as we can pay him 
when we say that he deals with motion in a very straight- 
forward, intelligible way ; and that writing, as he does, for 
students who are to be supposed to know little or nothing 
about it, he has employed Senietioin of his meaning which 
if not always novel, are at all events well used, apt, and 
sufficient for their purpose. 

So far, we have dealt only with our author’s introduction. 
It is in introductions to such works that we find the main 
clue to the writer's thoughts, The body of the book 
must be made up of more or less cut-and-dry matter. 
This, for example, we have in this volume :—“ Motion may 

uniform or variable. When uniform, equal spaces are 
described in equal times and the velocity is constant. In 
variable motion the velocity constantly changes, In 


measuring velocity certain units of- time and space are 
adopted. The unit of time is everywhere one second; the 
unit of length is one foot in England, but is different in 
different countries.” Much the same thing has been 
written a hundred times before, and the most that it is 
possible to say of Mr. Magnus’s way of writing it, and 
much more of the same sort, is that he uses simple, readil 
understood language. A large portion of the book is 
devoted to statements of mechanical and physical laws, 
and, on the whole, we can speak of these statements and 
the illustrations and explanations which accompany them 
with unqualified praise. 

We regret to see that Mr. Magnus has not been able to 
keep himself quite clear of the vice common to nearly all 
writers on mechanics up to a recent date. He will insist 
on regarding energy as an entity apart from motion. Thus 
he writes :—“ But matter is not deprived of energy even 
when at rest. There exists in so-called inert matter a 
tendency to put forth energy, and this energy is called 
potential energy.” Now this statement cannot be too 
strongly contented, The words “ potential energy” have 
long since been given up by every competent writer on 
the subjects of motion and energy, and in their stead we 
have Thomson’s “ Energy of Position,” which is not quite 
the same thing. There does not exist a single scrap of 
evidence to prove that energy can have existence apart 
from motion. The old illustration of the bullet projected 
upwards, parting with its kinetic energy, an uir- 
ing ins potential energy, is used of course. It is high 
time that such things were cleared out of our text-books. 
No one knows what vity is, but there is excellent 
reason to believe that it is in itself a mode of motion, 
like all other so-called forces. The work done in lifting 
a stone, or projecting a bullet upwards, is done on 

vity and not on the bullet, which is as inert 
in the matter as is the piston in a steam cylinder. 
It is not necessary to attempt to define the cause of 
gravity. We may teach the student that the kinetic 
energy expended in lifting a weight modifies gravity in 
some way consistent with the laws of the conservation of 
energy ; and that gravity can give back this energy again 
when the stone falls. But to assert that there is intrinsic 
energy in the bullet when it is 1000ft. above the surface of 
the earth which was not in it when it was on the ground, 
is simply absurd—just as absurd, in fact, as the old state- 
ment that nature abhorred a vacuum. 

We are pleased to find that, unlike some writers, Mr. 
Magnus recognises the truth that there is no true loss of 
energy, although kinetic energy apparently disappears, 
| when two bodies come into contact under certain condi- 
‘tions. “If we suppose two bodies, the masses of which 
| are 10 1b. and 41b., to be moving in the same direction 
with velocities of 8ft. and 15ft. respectively, then kinetic 
10X 8° 

ox 39 24 ';, while 
xX 10% = 21%, while 10 is the 


common velocity after impact. Thus there is an apparent 
loss of kinetic energy. If the two bodies are moving 
in opposite directions, or if an inelastic body in motion 
strike a similar body at rest, there will be a still greater 
loss of kinetic energy. In all these cases, however, the 
energy that is lost by impact reappears in the heat gene- 
rated by the blow.” This supports the general theorem 
that it is impossible for any interaction of a system 
of moving bedion to either increase or diminish the ene 

of that system. In other words, the quantity of motion in 
the system must remain the same, no matter what takes 
place, until additional motion is withdrawn from the 
system or imparted to it by some extrinsic agency, the 
kinetic energy, apparently lost, under certain conditions 
being merely transformed into some other mode of motion, 
such as heat. 

But Mr. Magnus is seldom content with making one 
statement which is accurately true without supplementing 
it by another, which is extremely doubtful. Thus, for 
example, he tells us again the old, and we had believed 
exploded myth, that the sun’s energy converted into coal 
and stored up there for thousands of millions of years, is 
ready to be re-developed at any moment we please to burn 
that coal. Asa matter of fact, the energy represented by 
the coal is small. The work done during combustion is not 
due to the coal, but mainly to the energy of the oxygen gas 
which combines with the carbon, and which has its mole- 
cular motion converted into heat motion. Precisely how 
this occurs no one knows, but that it does occur is apparently 
quite certain. 

We have devoted a great deal of space to a very small 
book, because we regard small books of this kind as playin, 
a very important part indeed in the teaching of physi 
science. r..Magnus has done his work so thoroughly 
well for the most , that it is peculiarly vating 
that he should have in two or three instanees seemingly lost 
all grasp of the tendency of modern thought, and repeated 
statements which, however common in books written 
twenty years ago, are now seldom met with. The sun and 
coal myth, for example, we thought was dead and buried 
long since. A book which has reached seven editions is 
pretty certain to reach an eighth. May we hope that in 
that eighth edition Mr. Magnus will bring up his work to 
the latest development of thougit on physical science, and 
that he will wholly and bravely strike off the remainder of 
the zhains from which he is manifestly willing to get free. 


| energy before impact is 


after impact it is 10 
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A STEAMSHIP REGISTER.—We have received from Messrs. Pile 
and Co., shipbuilders, &c., of Great St. Helens, a copy of their 
register of steamers for sale. This is a thick pamphlet, very full 
of useful information, and entirely unlike anything of the kind 
ever published before, in that it is very fully illustrated by 
lithographs, the drawings being for the most — longitudinal 
sections of ships. Many of these are folding plates. They save 


a great deal of description, and give an intending purchaser an 
accurate idea at once of what Messrs. Pile have to sell. The 
register is likely to prove specially interesting to yachtsmen, as it 
contains many illustrations of steam pleasure craft, and the 
per of these show their internal arrangement’ very clearly. 
whole pamphlet is exceedingly creditable to Messrs, Pile, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

To-pay a slightly better tone pervaded the Birmingham Iron Trade 

bcm and that of Wolverhampton yesterday —Wednesday— 

than characterised either market for the last few weeks. 

Men of experience their conviction that the 

rices of iron have touched the lowest they are likely to reach 
‘or some time to come ; and there was a little more disposition to 
invest money in iron and steel. 

Partially manufactured steel was in favour by capitalists. One 
sale has just been effected of Landore blooms to an ironmaster 
here to the value of £15,000. A large portion of the metal may 
or may not have to be met again in the market by the Landore 
Company, according to circumstances as yet undeveloped. 

Yesterday it became known that the Horsley Engineering Com- 
pany, Tipton, has secured a contract for constructive work which 
will need 7000 tons in all of raw and rolled iron, including a good 
proportion of plates of dimensions some of which the ironmasters 
of Staffordshire have not hitherto produced in quantities. 

Numerous offers to buy sheets were made to-day and yesterday by 
consumers of tank, of working-up sheets, and of galvanising and 
corrugating sheets. But the offers were at prices which makers 
could rarely accept. Few galvanisers would give more than £9 
for lattens, at which they could not be bought. Inferior 
singles for working up were to be had at under £7, but 

alvanising singles alone were hard to buy at less than 
sae £7 10s. down to £7 5s. Doubles were often procurable at £8 
for galvanising. 

e galvanisers are in receipt of good orders, mainly from South 
America, and there was a ¢ of galvanised corrugated roofing 
sheets made here which changed hands in Birmingham and Wol- 
verhampton at £13, in bundles, of 24 w.g., delivered in Liverpool. 

Plates are in better d d, but quotations, though slightly 
stronger upon the week, yet are low. Boiler plates keep in slow 
request. ers for ‘‘Monmoor” sorts were refused yesterday at 
anything under £8 10s., and £8 was the minimum for “‘ Wright ” 
qualities. 

A circular from the Earl of Dudley shows his lordship’s new 
prices to be :—Flats, rounds, squares, half-rounds, ovals, convex 
and bevelled iron : lowest quality, £7 12s. 6d.; single best, £9 ; 
double best, £10 10s.; treble best, £12 10s. Rivet iron; single best, 
£10; double best, £11 10s.; treble best, £13 10s. Angle iron: 
lowest quality, £8 2s. 6d.; single best, £9 10s.; double best, £11; 
treble best, £13. T-iron: lowest quality, £812s. 6d.; single best, 
£10; double best, £11 10s.; treble best, £13 10s. Strips and hoops, 
14 to 19 w.g., lowest quality, £8 2s. 6d.; single best, £9 10s.; 
double best, £11; treble best, £13; 20 w.g., din., lowest quality, 
£9 2s. 6d.; single best, £10 10s.; double best, £12 ; treble best, 
£14; 20 w.g., fin., lowest quality, £10 2s. 6d.; single best, £11 10s.; 
double best, £13; treble best, £15. 

To-day inquiries were renewed for hoops for in United 
States. Good tin-plates are in brisk request; and there are makers 
who are booked well ahead. 

The aggro keeps quiet; most consumers of forge kinds have 
good stocks, and are not buying, yet rates are kept up. They are 
generally from 1s. 3d. to 2s. 6d. higher, as to the less valuable sorts 
than they were this time last year. Yesterday and to-day there wasa 
disposition to buy excellent hematite iron, and there were several 
offers to take 500 ton lots, if the vendors would accept £3 5s. for 
Tredegars. The offers were promptly rejected. Makers declin<:l 
to consider any offer under £3 7s. 6d., and they reported a growing 
demand for their Bessemer qualities. Ordinary foundry iron was 
in a little better bemand. 

Coke was plentiful at, for washed descriptions of both Derbyshire 
and South Wales, 15s. per ton. Less money would not be accepted 
for other than unwashed kinds. 

Coal was abundant at from 6s, 3d. to 7s. for forge, and 7s. to 8s. 
for furnace kinds. The pits are rarely busy. 

As had been expected, the chairman of the Iron Trade Wages 
Board for Staffordshire and the Midlands—the Mayor of Birming- 
ham—has decided that the ironworkers have no claim to the 6d. 
oy ton higher wages which - sought at the last arbitration ; but 

e has ordered that there shall be a minimum wage. This Mr. 
Chamberlain has fixed at 7s. 3d. per ton for puddling. 

A good deal of machinery is leaving the Birmingham district, 
including ice-making machinery for the meat-carrying trade, and 
machinery for aérated water. 

The striking growth in the demand for bicycles and tricycles is 
encouraging a much wider adoption of machinery this season than 
ever before, which is causing a good influx of orders to the shops 
where such machinery is turned out. 

The increased amount of work which is being done at the local 
engineering shops and yards is, together with a spurt in the 
demand from other engineering districts, having a beneficial 
effect upon the business of general machine tool makers, causing a 
good demand for drilling machines, and lathes, chucks, presses, &c. 

This week a valuable contract has been placed in Wolverhampton 
by the Admiralty, for the supply of shipping tackle. 

The only first award of the Melbourne Exhibition jury for 
bellows, portable forges, iron hearths, and smiths’ tools, has been 
secured by Messrs. Wm. Allday and Sons, of the Branston-street 
Works, Birmingham. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The probability of any material improvement in 
the iron trade of this district seems to be quite as remote as ever, 
and so far as the prospective requirements for raw material are 
concerned the very pane pummel of new work at — coming 
into the hands of consumers of iron does not afford much ground 
for encouragement. The iron market during the week has again 
been extremely flat, and buyers who have placed out inquiries 
appear to be holding back, in the hope of securing better terms 
a those now offered. A few sales have been reported, but these 
have been chiefly where sellers, anxious to realise, have been 
willing to book up to the end of the year at very low figures. 
Nominally, quoted rates are without alteration, but where prices 
are really tested by actual business decided weakness is evident, 
and any change that can be noted in the market is in the direction 
of an increased depression of values. 

Lancashire makers of pig iron are still delivering a good deal of 
iron from their works on account of old contracts, but they report 
very few new orders coming in, and, as they have already got con- 
siderable stocks on hand, they are not very firm in prices where 
business can be done. The average prices now asked for delivery 
into the Manchester district, are 44s. for No. 4 forge, and 45s. for 
No. 3 foundry, less 24 per cent. For Lincolnshire and Derbyshire 
brands, delivered into this district, about the same prices are 
asked, but I hear that iron is offered by needy holders at consider- 
ably under these figures. For Middlesbrough g.m.b.’s delivered equal 
to endless: about 46s. 4d. per ton, net cash, has been quoted 
during the past few days by merchants in this market. 

For finished iron there is but alimited inquiry, and although one 
or two of the large local works are still kept busy on old orders, 
generally manufacturers are short of specifications, and to secure 
new concesssions on late rates are necessary. For 
into the Manchester district the average prices are about £5 12s, 6d. 
to £5 15s. for bars ; £6 7s. 6d. to £6 12s. 6d. for hoops ; £6 15s. for 
era plates; and about £7 10s. to £7 12s. 6d. for common 
sheets. 

In the coal trade a falling off in the demand for round coals is 

merally reported throughout Lancashire, the requirements for 
| ee fire coals being less in consequence of the warmer weather, 
whilst common round coals are a drug in consequence of the 


| 
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absence of demand for ironmaking and other pur- 
poses. An easier tone is noticeable in prices, which at the pit 
mouth average about 8s. 6d. to 9s. for good house coals; 6s. 9d. to 
7s. 6d. for seconds, and almost any price from 5s. upwards for the 
common classes of round coal. Engine fuel is steady in view of 


the _—— scarcity of slack during the summer, and there is a 
tendency towards stiffness in this class of fuel. B at the pit 
ranges 4s. 6d. to 5s., and good slack from to 4s. 


per ton. 

My notice last week of Messrs. Whitworth’s new works at Open- 
shaw may be followed this week by a brief description of another 
new engineering establishment, which is in course of construction 
on an extensive scale in this district. A short time back, the old 
works of Messrs. Collier and Co., the well-known tool makers of 
were by the and 

wa mpany for the purpose of carrying out extensions on 
their hey and the above have now nearly completed the 
erection of new works, which lie in the very heart of Manchester. 

As the speciality of Messrs. Collier's establishment is the manu- 
facture of exceptionally heavy tools, this necessitates nearly the 
whole of their operations being carried out on the ground floor, and 
the chief portion of their new works consists of a large erecting shop, 
divided into four bays, measuring respectively 180ft. by 37ft., 
200ft. by 50ft., 180ft. by 35ft., and 180ft. by 35ft. The three first 
bays or shops are devoted to heavy tools, and are fitted up with 
powerful travelling cranes, including three 15-ton and one 30-ton 
cranes, whilst there are about thirty massive ee machines, 
one of which has a bed 80ft. long, to plane 9ft. square. These 
machines are so as to allow the greatest possible working 
room, the beds being set well back from the lines traversed by the 
cranes, and the tables only allowed to run underneath the crane, 
so that a continuous wide clear space can be secured when neces- 
sary. The fourth bay is occupied by the small machine shop, and 
in galleries above one ion of the building are the stores and 
the pattern shop, with light tools and machinery for wood-cutting. 
The smithy, as a precaution against fire, is placed outside and apart 
from the main building. 

When I visited Messrs. Collier's Works they were in active 
operation, and there seemed to be no lack of orders in hand. The 
tools chiefly turned out by the firm belong to the heavy class 
employed in locomotive work and for marine engine building, and at 
the time of my visit there was in hand a large loeomotive frame 
combined slotting and drilling machine, with three slotting heads 
and three drills, the bed being 33ft. long, 6ft. 6in. wide, and the 
whole weighing about Fa tons. This machine is being con- 
structed to completely drill and slot the plates at one setting. 
There was also a number of duplex wheel lathes of specially 
strong construction, some of which had two and others four tool 
are Lathes, planing machines, and general tools of various 

inds were also in hand, but these need no special mention. 

One other item of interest which I may mention with regard to 
Messrs. Collier’s new works is, that the firm are putting down 
— plant for manufacturing twist drills, and are thus laying 

emselves out for a branch of tool-making which English firms 
have hitherto, for some unaccountable reason, left to a very large 
extent in the hands of the Americans. 

During the past week I came across a new tool for locomotive 
work, which is, perhaps, worth mentioning. Messrs. Kendall and 
Gent, tool makers, of Manchester, since taking over some time 
back the business of Messrs. Shaw, and Co., of mshaw, have 
directed their attention more particularly to special tools for this 
description of work, and they are now just completing a special 

lotti ine for | tive reversing shafts. In this machine 
the reversing shaft, with forged solid eos, is fixed and finished 
on the table at one s2tting. 

The “ + ” system of working mines was again under dis- 
cussion at the meeting of the Manchester Geological Society on 

. Tuesday, and one or two points which fewronm g up may be of 
interest. It was not claimed that the system could be worked 
more cheaply than other methods—in fact, it was admitted that in 
some cases it might cost more, but Mr. Lupton, one of the members, 
offered some very pertinent observations with regard to its supe- 
riority, as a safe method of working. If they took into considera- 
tion the question of liability to explosion, he thought there was 
abundant evidence to prove that long-wall wherever it could be 
adopted was much safer than pillar and stall. One great advan- 

of long-wall was that roads were maintained through the 
“*goaf,” there being no part of the mine which was not crossed 
and re-crossed by a series of air currents, so that there could not 
be an explosion in a long wall mine unless the negligence of the 
ers was excessive. Where, however, they left an unventi- 
ted goaf in a fiery mine they were sure to have a huge gas- 
holder which would be certain to destroy the pit in the event of an 
explosion. In some districts they found pits worked on the pillar 
and stall system, and headings driven into unexplored seams con- 
taining a vast amount of gas faster than the air current could be 
kept up to ventilate the cutting, and it was no wonder that a pit 
should explode under such a method of working. Then, as to 
firing shots, this dangerous practice in mining was rendered almost 
unnecessary in the long-wall system. Mr. Phillips also pointed 
out that shot firing in capeerall was reduced to a minimum, and 
said he could mention several collieries where a shot per month in 
blasting down coal was an exception, but where under any other 
system blasting on a large scale would be the rule. One great 
advantage of long-wall was that the source of gas generation was 
always exposed to the air current. 

Barrow.—There is not much change to report in connection with 
the iron and steel trades of this district. A very fair business is 
being done, and inquiries are very well maintained, both from 
home and continental merchants. Deliveries are very heavy, and 
during the past few weeks there have been large shipments to the 
Continent, while on home account large have been 
despatched. The American trade, which at one time promised to 
be very active this year, has not yet shown much vigour. It is 
known that large shipments have to be made to America, and that 
considerable parcels have already been made up, but up to the 
present the shipments in this direction have been small. Prepara- 
tions are, however, being made for a heavy delivery, and several 
steamships have already been chartered for the ae. I hear 
expressions of surprise all round that trade should be so good, and 

et prices are so low, but, on the other hand, it seems to me that 
it is because prices are low that hematite is finding so good a 
market. It is evident that so long as this description of metal can 
be bought at a low price, comparatively speaking, there will be a 
good demand for it all round, and especially so for steel making 


purposes. There is nothing new in engineering to note, except 
that the date for launching the steamer, City of Rome, has been 
fixed for June 14th. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

NgaRty 60,000 tons more coal reached London by rail last 
quarter than were forwarded during the corresponding period of 
last year; but in the local press it is pertinently pointed out that 
the Yorkshire collieries have not benefitted by the increase. The 
Masbro’ Hall Collieries, which for — four years have been 
closed, are stated to be in a fair way of being re-opened. The 
water difficulty is said to have been got over by a shaft sunk at a 
lower level, and this, it is said, has induced Messrs. E. and J. 
Wells and Co., Limited, to contemplate re-opening the workings. 

Another effort is being made to secure the ai mation of the 
South and West Yorkshire Miners’ Association. At a conference 
held in Barnsley, a committee was appointed to work out the 
details of amalgamation, and make the necessary arrangemente for 
completing the federation. Barnsley will be the head-quarters of 
the combined body. oa 

A serious item of news is the rejection of the sliding scale by 
Messrs. Newton, Co,’s workmen. Delegates repre- 


senting the miners employed at the Thorncliffe, Tankersley, Rock- 
ingham and other pits have resolved rather to forfeit a recent 
advance of 5 per cent. rather than adopt the sliding scale. As the 
oe gave this advance on the understanding that the sliding 

e arrangement would be carried out, they have now withdrawn 
it. This decision affects upwards of 1000 men. 

Messrs. Turton Bros. and Matthews, steel file and spri 
have been informed that the jurors’ recommendation at Melbourne 
of a first award in t of their exhibits has been confirmed by 
the Commissioners, who have also awarded the firm a gold medal 
for special merit. Messrs. Yates, Haywood, and Co., and the 
Rotherham Foundry Co., Limited, have succeeded for their stove 
plates, &c., in securing a first award at the Melbourne Exhibition, 
as they also did at Sydney. Messrs. Samuel Laycock and Sons, 
manufacturers of hair seating and curled hair, Sheffield, have also 
received advice that they have gained a first-class award for their 


exhibit at Melbourne. 
Company forwarded on Monday 


makers, 


The Sheffield Electro-Plati 
night to Hughenden Manor a silver casket, which was intended to 
be placed between the inner and outer coffins. The casket con- 
tained a recent likeness of the Earl of Beaconsfield. It is void of 
ornamentation, weighs 2 lb., and is 7in. high and 7in. wide. It 
was sent to the company to have the lid soldered, and that the 
casket might be silver-plated, and afterwards receive a heavy 
coating of nickel silver for preservation. On the lid was the 
following inscription :—‘‘ This casket contains a recent likeness 
of the late Right Hon. the Earl of Beaconsfield, April, 1881.” 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


DEPRESSION was again the order of the day at the Cleveland 
iron market held at Middlesbrough on Tuesday. A week before 
those interested persuaded themselves that things were a little 
better, and firmness, and even an advance of 3d. _ ton on pig 
iron was reported. This was, however, subsequently found to be 
merely a piece of self-deception. The advance was abandoned, and 
prices back to their previous level. The value of g.m.b. pig 
iron may now be considered to be 38s. per ton f.o.t., at maker’s 
works, not only for prompt but even for delivery deferred to the 
end of the year. Warrants are one shilling more and forge quality 
one shilling less. The fact that merchants, at all events, are now 
willing to sell at present prices for several months ahead is 

rtentous, as indicating that in the opinion of those best able to 
judge there is no prospect of a rise for some time to come. 

Connal’s stores have been increased during the week by 
2263 tons, and now contain a total of 166,963 tons. At Glasgow 
the stock has attained to 548,795 tons. The shipments for the 
week from the Tees are 18,826 tons, which is not quite equal to the 
average of last month. As a proof of the general dulness of trade 


it ma d that st s which have made voyages to 
the Itic are now actually returning in some cases in ballast. 
Such a thi scarcely been known for years, as corn, hemp, 
tallow, timber, or potatoes were, hitherto, always to be had as 


freights. 

The manufactured iron trade is decidedly steady. The returns 
for the quarter ending March 31st have been issued by Mr. Water- 
house. They show a slight fall in the average price realised as 
compared with the previous quarter, but not sufficient to bring 
about a reduction in wages, which still remain 74 per cent. above 
the minimum of the year 1869. Two-thirds of the whole produce 
of the district consists of plates; only 2 per cent. rails, and the 
rest bars and angles. Since the stoppage of the Imperial Works 
the supply of manufactured iron in the northern district seems to 
be as nearly as ible equal to the demand, and therefore pre- 
vious prices, although low, are maintained. 

The shipyards are all in full swing, and gradually working down 
the stocks which had egumiatelt during the winter. ere is 
also considerable demand for manufactured iron for bridge buildi 
purposes. The extremely absurd tests frequently specified stan 
seriously in the way of business. The effect of unreasonable tests 
is just the reverse of what those who are responsible for them 
intend. Instead of excluding all but the best and most reliable 
manufacturers, they exclude these and no others. Those firms who 
have the best reputation can always fill their books without running 
excessive risks; whilst new beginners, needy sellers, and those who 
do not understand what they are making themselves liable for, are 
usually ready to undertake anything which they are told by buyers 
they ought to be able to execute. ‘‘ Fools rush in where angels 
fear to tread.” Plates are now £6 2s. 6d. to £6 5s.; es, 
£5 7s. 6d.; and bars, £5 10s.; f.o.t. Middlesbrough puddled 
_ be had at £3 10s., and old rails at a shilling more. Coals are 
rather tending downwards, and in all probability will be sold ere 
long at as low price as ever. 

e fifth meeting of the session was held on Monday evening at 
the Cleveland Institution of Engineers. An interesting paper was 
tread by Mr. James Young, of Fencehouses, upon ‘‘ Compressed 
Air Locomotive Engines for Underground Fiaulage.” The presi- 
dent, Mr. E. W. Richards, occupied the chair. r. Young first 
described the various means of hauling wagons underground usually 
adopted, and then went on to consider his own improved system. 
Above ground he has a large compressing engine pumping into an 
air tank, whence pipes lead down the shaft and along the principal 
wagon ways. At intervals there are filling nozzles. He had seven- 
teen or eighteen locomotives in the pit. ese were simply cylin- 
drical air tanks mounted upon four wheels, and furnished with a 
ag of cylinders and other usual ber on gear. The tank could 

filled at the nozzles as often as required, and then was capable 
of pulling a considerable load for a iderable dist The 
cost was stated to be 14d. per ton per mile. In the discussion the 
amd was reviewed very favourably, the extreme simplicity of Mr. 

oung’s engine being much commented on. The discussion was 
adjourned till the next meeting, when a paper will be 
Colonel Beaumont on his application of the same principle. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TAKING an average of years, it will be admitted that there is a 
fair amount of business being done in the iron trade, although it 
does not contrast favourably with that of twelve months ago, when 
large shipments were being despatched to the United States. Just 
now purchases of Pig iron are, to a much greater extent than has 
been usual of late, a for immediate consumption. Even at 
the moderate prices which now prevail, buyers cannot be got to 
accept iron in any quantity for storing, and this is particularly 
true of the foreign trade. By some this is attributed to 
an impression that prices will recede still further, and by others 
to the fact that over purchasing last year has turned out so un- 
profitable a business that those who engaged in it have learned by 
experience to be cautious. No doubt much may be said in support 
of either view, and it may be safe to add that the large stocks 
render consumers pretty certain of not being surprised by a sudden 
advance in rates, while the margin of profit is so small that they 
are in a manner compelled to work from hand-to-mouth. Those 
best acquainted with the pig iron trade in Glasgow affirm that the 
present lifeless condition of the market is likely to continue until] 
one of two thi happens, either a decline ved pry or @ con- 
siderable reduction in the output. It is estimated that during the 
month of Marchabout30,000tons more eer were made in Scotland 
than were disposed of, and although the quantity unsold in Apri 
has undoubtedly been less, stocks are increasing at a rate that 
a quite without precedent in the history of the trade. 

jusiness was done in the warrant market on Friday morning at 
47s, 10d. to 47s, 7d. cash, and 47s. 10}d. to 47s. 84d. one month 


the afternoon quotations being 47s. 8d. and 47s. 9d. cash, an 
47s. 9d. to 47s. 94d. one mon On Monday the market was dull, 


with b in the f at 47s. 6d. to 47s. 7d. cash, and 
47s. 8d. one month; and the prices in the afternoon were 47s. 7d, 
cash and 47s. 8d. one month. The market was a shade firmer on 
Tuesday, when tra ti were effected at 47s. 6d. cash and 
47s. 74d. one month to 47s. cash and 47s. 10d. one month. 
Business was done on Monday at 47s. 9d. to 47s, 8d. cash, and 
47s. 84d. fourteen days. To-day—Thursday—the market was firm 
with Ma fair business up to 47s. 10d. cash, and 47s. 114d. one 
month, 

Makers’ irons are ey at the following rates f.o.b. :—Gart- 
sherrie, No. 1, 58s.; No. 3, 50s.; Coltness, 58s. and 50s.; Langloan, 
58s. 6d. and 50s.; Summerlee, 57s. and 49s. 6d.; Calder, 58s. and 
50s.; Carnbroe, 54s, 6d. and 49s; Clyde, 49s. 6d. and 47s,; 
Monkland, Quarter, and Govan, 49s. and 47s. each; Shotts, at 
Leith, 58s. 6d. and 51s.; Carron, at G emouth, 52s. 6d.— 
specially selected, 56s.—and 51s. éd.; Kinneil, at Bo'ness, 48s, 6d, 
and 46s. 6d.; Glengarnock at . 6d. and 49s. 
Eglinton, 49s. and 47s.; Dalmellington, 49s, and 47s. 

There is rather less doing in the foundries, but few complaints 
are heard regarding the condition of the manufactured iron trades 
generally. 

A ool better coasting trade was done in coals in the course of 
the past week, but the foreign exports have fallen off to the extent 
of about 13,000 tons. But if we take the coasting and export 
trades together, they contrast favourably with those of the 
corresponding month of last year. Still there are great complaints 
from the different colliery districts as to want of employment. In 
the eastern mining districts trade is becoming livelier at the ports, 
especially those of Fife, where numerous cargoes are being loaded. 
The inland trade generally lacks vitality, except that steam coals 
are in good demand for consumption at home, as well as for 
shipment. 

bout 800 ship joiners have come out on strike in Glasgow for 
an advance of 4d. per hour. Their employers offered them }/, 
Many joiners are at present idle, owing to the backward state of 
the house-building trade. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Brisk work has already begun on the Newport, Caerphilly, and 
Pontypridd Railway. The census returns show a great falling off 
in some of the largest colliery and iron districts as compared with 
the population of ten years ago, but if it had been taken three 
years ago the decrease would have been still greater. There is no 
Joubt that of late the increase and improvement have been marked. 
The Rhondda Valley is expected to show a population of 40,000, or 
almost double that of the former census. Mr. Beith, who suc- 
ceeded so admirably in the sinking of the Harris Deep Navigation 
Colliery, has been equally fortunate at the Tredegar pits, touching 
upon the celebrated feNuel vein a few days ago. 

Some years ago the shaft was sunk, and a determined effort 
made to reach the coal, but unsuccessfully. A large number of 
colliery horses are to be dispersed by auction next week, owing to 
the exhaustion of the house coal seams of the Powell Gellygaer 
Company. The coal clearances from Cardiff last week to 
foreign ports amounted to 110,000 tons, those from Swansea 
16,000 tons, and from Newport, Mon., 13,416 tons only. The 
exports of iron and steel from the whole district came to 5163 tons. 
Both trades are in a brisk state. As regards the coal trade, prices 
are quite as strong as they were last week, and may be said to be 
neither better nor any the worse than they have been for the last 
few weeks. owners still find it difficult to conclude business 
without slight reductions, especially for secondary qualities. At 

iff docks the business last week was very heavy, 48,000 tons 
being despatched on two days only. A large railway trade is bei 
effected to between South Wales, Manchester, Birmingham, an 
Birkenhead, and it speaks well for railway management that the 
same coal wagons not unfrequently run three times a week between 
Wales and Birkenhead. 

The stoppage of Abernant Works and Gadlys Ironworks at 
Aberdare oy greatly interfered with the progress of that once 
enterprising town, and I note that census returns show a decrease 
in population of 2184souls. Nor can any improvement be expected 
there unless new industries are dusted, the coal measures bein, 
evidently on the wane in several collieries. Some degree o 
surprise has been expressed that Mr. Crawshay does not adopt 
steel making. I think it is only a question of time. At present 
there is a moderate demand for iron rails, and the mill for 
merchant bar continues active. Probably as the stock of Welsh iron 
ore diminishes there may be a conversion of part of the plant to 
steel appliances. I see that last week one large mine pit was 
abandoned and the plates taken up. 

Steel rails maintain their old prices, which range from £6 5s. to 
£6 15s. A good rail can, however, be secured at £612s. 6d. What 
will our ironmasters say to competition coming from Bilbao? I hear 
that pigs from Spain compete with ours in Germany, and there is 
an intention to compete on our own ground. If Spain can find a 
cheap coal that will suffice for coke it might be a paying specula- 
tion to bring the iron here, and leave the dross at Bilbao. Seeing 
that the ore from that quarter yields an average 50 per cent., one 
half the tonnage would be saved to begin with. 

No less than fifty mills are idle in the tin-plate trade, and a good 
deal of difficulty may be anticipated from a large suspension 
amongst the buying world. I hear, too, of anything but an encou- 
raging state of things in the neighbourhood of Swansea, though 
there may be a rallying movement, as prices are getting er 
than they have been, and stocks getting low. 

Mr. Douthwaite, mining engineer at Merthyr Vale, and one of 
Mr. Nixon’s most esteemed agents, died suddenly at his residence 
on Monday. He had materially assisted in laying out the colliery, 
which is one of the est and best in the district. 

There has been a dispute at Penygraig Colliery, a claim of 
wages, involving the question whether Mr. Moses Rowland had 
power to give notice. e bench ruled that he had, and the case 
was dismissed. 

The Railway Servants’ Society have issued the results of their 
Cardiff p mme adopted in ber last. One of the principal 
features to be insisted upon is limitation of work to nine hours per 
day, or fifty-four per week, Sundays to be over-time. Old rails are 
becoming a drug in the market, buyers at a distance are only offer- 
ing 42s. 6a. for them, delivered, and scrap iron will only fetch 41s. 
It is evident that the tendency towards steel is setting in strongl 
A steel train was wrecked at Merthyr Vale, as it was thought 
irretrievably, lately, but was ‘‘ restored” without the addition of an 
ounce of steel or iron. Had the train been iron it must have been 
broken up for the furnace. 


SovutH KEnsINcTON WEEK, Free.—Visitors 
during the week ending April 23rd, 1881:—On Monday, Tuesday, 
and Saturday, from 10a.m to10p.m., Museum, 28,336 ; mercantile 


marine, building materials, and other . collections, 22,446, On 
Ahem Thursday, and Friday, from 10 a.m. till 6 p.m., 
Museum, 5743; mercantile marine, building materials, and other 


collections, 6440. Total, 62,965. Average of corresponding week 
in former years, 48,059. Total from the opening of the Museum, 
19,896,825. 

LavncH.—On Saturday last Messrs. Edward Finch and 
Co., of “sey el launched from their yard an iron screw steamer, the 
Crawshay-Bailey, built to the order of Captain E. J, Harley, 
Milton Villa, Penarth. Her dimensions are :—Length, 110ft. ; 
breadth, 19ft.; depth of hold, 10ft, 2in. ; classed 100 A 1 at 
Lloyd’s, to carry tons dead weight. She has compound surface 
condensing engines, with inverted vertical cylinders and of mg a 
five nominal horse-power, working with a boiler pressure of 85 lb. 
per square inch, ey, Messrs. Finch, are now building three other 

bridge and roof 


1500 tons of 


steamers, and have upwards of 
ironwork in their yard. 


- 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the ¢ of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper by ag of the Specification, The 
mistake has been made by looking at Tuk ENGINEER 
Index and giving the numbers thee found, which only 
refer to place of turning to those pages and 
Fading the of the Specification. 


Applications for Letters Patent. 


*,* When patents have been ‘communica ” the 
“name and address of the communicating party are 
printed in italics. 


19th April, 1881. 

1688. Boors and SHogs, W. Beverley, Aberdeen. 
1689. Spinninc Frames, J. Strabane, Ireland. 
1690. HeaTING Barus, Ww. G. and J. Sloane, Dublin. 
1691. TricycLe, A. Wharton, Snettisham. 
1692, REGISTERING Distance TRAVELLED, W. Thomp- 

son, Hackney, and A. Morten, Harlesden. 
1693. Sea SounpiNG, F. Engel. —( W. Becker, Hamburg.) 
1694. Suutres, J. Holding” & E. Holding, Lancashire. 
1695. CrusHinc Macurnery, T. Dale, 
1696, TeLeoraPHY, 8. Pitt.—(0. Lugo, U.S.) 
1697. CLEANING Woot, W, ke.—(A. Clarke & H. A. 


1698. Motrve Power, G. W. von Nawrocki.—(2. 
Schultz, Dirschau. 

1699, SIGNALLING, {R. 8. Jennings, U.S. 

1700. Suips, W. R. Lal wv. Rainey & T. Rogers, U.S.) 

1701. Wueets, W. R. Lake.—(R. N. Allen 

1702. SroppeRiNG Bortces, C. G. Elers, London, and T. 
Rowan, Isle of Wight. 

1703. RaiLinc Boxes, B. J. B. Mills.—(J. H. Swift, U.S.) 

1704. Campnor, G. Atkinson, London. 

1705. Dritirno. H. F, Parsons, San Francisco, U.S. 

1706. MecHANICcAL MOVEMENT, A.Clark.—(J. Harris, U. &) 

1707. Pweumatic Bets, J. Newton, Clerkenwell. 

1708. Boat Pive, A. M. Raymond, U.S.) 

1709. Buocks, T & E. Howl, Tipton. 


20th April, 1881. 

1710. BaLtoons, G. E. Vaughan.—(4, ine, Paris.) 

1711. Wearrne ApparEL, J. Ramsay, Glasgow 

1712. Opometres, E. 8. Ritche, Massachusetts, U.S. 

1713. Gummino, J. Wetter, Westminster. 
Bourdier and J. F. Ellis, Toronto. 

1714. Heatine, &c., C. R. Stevens, Lewisham. 

1715. STEERING, J. ‘Hornblower & G. T. Dove, London. 

1716, OBTAINING Aomeeae, J. Storer, Glasgow. 

1717. Enotes, A. C. Kirk, 

1718, Gassinc Fipres, A. L, ckens, Middleton, and 
C. Ogden, Heaton Norris. 

1719. Benvino, &c., Grass, D. & W. 

1720, Propucts Ricn in MAGNESIA, &c., A. M. Clark. 
—(J. B. M. P. Closson, Paris.) 

1721. Sopa, &c., A. M. Clark.—(J. B. M. Closson, Paris.) 

1722. Rise FRAMES, W. Lumb, hdale, and J. Smith, 
Higher Standrings, late, near Rochdale. 

1723, ExpLopinec Gases, . Watson, Leeds, 

1724, CONTROLLING SPEED ‘of Enotes, W. R. Lake.— 
(0. B. Crane, T. M. Platts, and W. H. 

1725. CoLouRInGc MaTERIALs, J. Youn; jun, 

1726. EvecrricaL or W Laken H. 
Rice and J. B. Currier, Lowell, U.S. 

1727. Makino Castinos, R. 

1728. Bases for ArtiriciaL Teers, A. Clark, J. 
Duchesne, Marseilles, France.) 


2lst April, 1881. 
1729. CapsuLes, L. Gros, Albany-street, London. 
1730. Watcues, H. A. Dufrené.—(M. Vuillemin, Paris.) 
1731. SULPHATE of Acumina, A. A. Croll, London. 
1732. Enoines, P. Jensen. Alterberg, Sweden.) 


22nd April, 1881. 
1733. Steam Enoryes, O. Trossin, London. 
1734. CENTRIFUGAL MACHINES, H. Remmers.—(W. 
Angele, Berlin.) 
1735. Coup.ines, J. M. Head.—{J. C. Davidson, India, 
1736. GRINDING, M. Bauer.—(A. Cheron, Redon, France. 
1787. Nut CRACKERS, L. A. Groth.—(M. Renz and A. 
Kaufmann, U.S.) 
1738. Steam Enornes, M. Bauer.—(L. Fournier, France. 
1739, Stirreners, E. Alexander.—(L. C. Warner, U.S. 
1740. UmBRevias, J. C. Mewburn. -(4. Gruyer, Paris.) 
1741. Ratsinc Liquips, P. Jensen.—(M. Honigmann, 
Grevenberg, near Aix-la-Chapelle, Germany. 
1742, Dryino Grain, &c., C. E. T. Mew, Newport. 
1743, CLariryIne, W. R. Lake. Welz, Breslau, and 
A. Rittner, Schweidnitz, Prussia, 
1744. Preventine Exposions, C. D. Abel.—(0, Bustin, 


Liége. 
1745, Batrertes, C. D, Abel. —(P. Jablochkoff, Paris.) 
1746. Rotary ENGINES, J. Lyle, London 
1747. Casters, W. R. Lake. +A. F. Geneva.) 


23rd April, 1881. 
1748. C. Pieper.—(B. Prussia, 
1749. Tunes, W. H Wood Cookley. ) 
1750. &c., I. Parkh 
1751. AcTinometTeErRs, &c., F. Hurter, Widnes. 
1752, ScREw PROPELLERS, 2 Jones, Liverpool. 
1753, MaGazings, &., W. E. Gedge.—( Messrs. Ludwig, 
Loewe and Company, Berlin.) 
1754. Pump Wetter. m4 Florentin, France.) 
1755. Gear, R. C. Christian and G. Coates, Dublin. 
1756. Wixpow FASTENINGS, G. Walker, Birmingham. 
1757. Sarery VaLvE Pivos, A. M. Taylor, Lenzie, 
1758. Wire Brusnes, G. W. von Nawrocki.—(C. 
Flemming, sen., Schomheide, Saxony.) 
1759. Removine the from UNNELS, &c., C. D. 
Abel.—(B. Schrabetz, Vienna. 
= DRESSING Wounps, L. A. Groth.—(Dr. P. Koch, 


euffen. 
1761. Cookinc Vesse be ka-Radvanszk; 
G. Leidman, and F. W. th, Berlin 
1762. Evectric Cambridge. 
1763. Gas Enotnes, W. Wa tson, 

1764. Coatina Mera.s, A. Gutensohn, ‘London. 

1765. Enaines, E. Edwards, London. 

1766, Ree Fittina, W. Hardy, Alnwick. 

1767, Dyes, F. A. Zimmermann. ‘J. F. Holtz, Berlin.) 
1768. &c., H. Wedekind.—(H. Hauenschild, 


Ber 
1769. ,: Gases from Mines, &., W. and J. 
Morgan, Pont; dd. 
1770. Printinc TeLeorapus, W. J. Burnside, London. 
1771. Vatve Motions, D. Greig and M. Eyth, Leeds, 


25th April, 1881. 

1772, Boszrns, J. H. Wilson and L. Wilson, Cornholme. 

1773. SicuTING Rir.es, R. Morris, Kent. 

1774. TricyLes, T. Townsend, Coventry. 

1775. Muvers’ Sarery Lamps, J. 'e, Glasgow. 

1776. Vapour Gas, H.Sprin; (A. Badt Hamburg). 

1777. Jomnts of Pipes, R. Punch, “Middlesbrough. 

1778, BLEACHING Corton, W. Mather, Manchester. 

1779. SHapinc Macuines, T. Morgan.—(B. Balm, 
Charlottenburg, Germany.) 

1780. DistrLu1Na, L. Lederer. —(C. Paulmann, Hanover.) 

1781. Castors, A. Bell, Edin 

1782. Hot-airn Enornes, P, Jensen. —(M. Honigmann, 
Grevenberg, Germany.) 

1783. Measurine Exectric Currents, G. Brewer.— 
(7. A. Edison, Menlo Park, U.S.) 

1784. GRINDING Raas, W. Knowles, Heckmondwike. 

1785. Cuurns, H. Powell, Ruthin. 

1786. Souip Far Acts, F. Wirth.(4. Muller-Jacobs, 

Russia.) 

Dynamo- Macuines, A. M. Clark.— 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1697. OPENING, &e., , FiBRoUS Mareriars, W. R. Lake, 

London,—A communication 
4. #0. Lowell, U.8.—19th 


for Rartway Wuee.s, W. R. Lake, 
Southam London.—A communication 

from R. Allen, Chicago, Persone, Califor 1881. 
F, fornia, U.S. 


1705. DRILLING 
—19th A 188 
1723. ELECTRICAL aS Apparatus, W. R. Lake 
London.—A communication from D. H Rice and 
J. B. Currier, Lowell, U.8.—20th April, ey 
1743, CLARIFYING APPARATUS, W. R. Lake 
A communication from E. W 4 and he 
Rittner, Schweidnitz, Germany.—22nd April, 1881. 


Patents on which the ra i Duty of 
£50 has been paid. 

1568. Feevinc Sream Weir and J. Weir, 
G w.—18th April, 1878, 

1591. Reviviryinc Seent Lime, G. R. Hislop, Paisley, 
and W. Young, Clippens.—20th A 78. 

1601. StoprerinG Borries, F. B. ichell, Plymouth. 
—20th April, 1878. 

1822. Sewinc Macuine Taxes, C. Pieper, Berlin.— 
May, 1878. 

1637. Insprrators, W. Morgan-Brown, London.— 24th 

il, 1878. 

1718. RarLway Provision Carriaces, W. d’A. Mann, 
Langham Hotel, London.—29th A 1878. 

1614. HorsEsHore ‘Naus, W. R. Lake, London. —22nd 
April, 1878. 

1656. Kittinc Animas, R. Jones, Berkeley.—25th 
April, 1878. 

1666, BLANKETS and BED Covers, L. Slater, Man- 
chester. 1878. 

O. Timme, London.—26th April, 


1878. 
1644. Recorpixa Sounps, T. A. Edison, Menlo Park, 
New Jersey, U.S. —24th’ grit, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 
1435. Separatinc Coa Tar Propvcts, C. Lowe and J. 


ill, —24th April, 1874. 
1558. , 8. H. Daddow, St. Clair, U.S.—2nd 
May, 1874. 


1873. “Genmance, E. Schultz, Paris.—2lst April, 1874. 

1429. LUBRICATING CYLINDERS, D. Jones, Millburn.— 
24th April, 1874. 

1425. Fire Resistixa Marerians, R. R. Horne, Glas- 
gow.—24th April, 1874. 

1516. Topacco, J. W. Gibson, Dundalk, and J. P. 
Kennedy and A. Prior, Cava Cavan.—30th April, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 13th May, 1881. 
5057. Recutatine the Passace of ATmosPHERIC AIR, 
&c., J. F. Hoyne, London.—4th December, 1880. 
5087. SeraratTine the Fine from the CoarsEr Par- 
TICLES (MATERIALS, G. Parliament-street, 


est .—Tth D 


5298. CoMPRESSING, &c., &c., J. James, 
Princes-street, Lambeth.—17th December, 1880. 
5303. VENTILATING SEWERS and Drains, T. Rowan, 
Ryde, Isle of Wight.—17th December, 1880. 
5306. Preventinc Waste of Warer, T. H. 
Chancery-1 -lane, —A communication 
. 7.6 


H. 1880. 
5316. Lire Buoys, Blyth, —18th December, 
1880. 


5821, CLEANING IMITATION CARVING on Woop, A. 
Guat London.—18th D 1 

5338. Ty1nc Bunpves of Cutps, M. Leeds.—20th 
December, 1880. 

5840. TELEPHONE W. Moi Brown, London. 
—Com. from G. H. Bliss, U.8S.—20th December, 1880. 

5345. Branpino Woop, J. Richinond and W. Whiting 
Kirby-street, London—2lst December, 1880. 

5357. Boxes, &c., P. Lawrence, Farringdon- ‘road, Lon- 
don.— 21st December, 1880. 

5378. C. T. Burgess, Brent- 
wood.—22nd December, 1880. 

5381. Propuctne BaRRELs, W. -Brown, London. 
—A communication from E. Ho and B. Holmes, 
Buffalo, U.S.—22nd December, 1880. 

5408. Kiuns, E. E. Street, C.E., Clifton.—23rd Decem- 
ber, 1880. 

5424. MouLDING Johnson and B. 

tuart, Keymer J 

5438. TreaTinc Liquip, W. London. —Com. 
from F. Prévost, France.—24th December, 1880. 

5439, Arracuine Door Knoss, H. Payton, Birmingham, 
and W.S. Dackus, Balsall — December, 1880. 

5457. Revo.vinc Furnace, B. J. Mills, London, 
Com. from G. Duryee, U.8.—28th 

5505. Stream Traps, H. Lancaster, Pendleton. 
December, 1880. 

10. CuemicaL Printinc, A. M. Clark, London.—A 
communication from L. C. = Christian and A. 
Liébert, Paris.—1st 188. 

Exevarons, W. Dover, January, 


&c., Stream Traps, H. Lancaster, Pendle- 

ton, near Manchester.—5th January, =. 
218. Propucina ELECTRIC Licut, J. E. H. Gordon, 
Wise, London.—Com. from 


Dorking.—17th January, 1881. 
874. on Stone, 

me Martini and Co., Switzerland.—27th January, 1881. 
DRraw-OFrF TAPS, J. Davidson, Auchmill, 8 


5415. WEIGHING MAcHINEs, W. R. Lake, London.—Com, 
from A. Kaiser, —23rd D 1880. 

5425, Miners’ SAFETY LAMPS, W. Crossley, Glasgow. 
24th December, 1880. 

5429. DERIVATIVES of Benzove, J. A. Kendall, Dalston. 
—24th December, 1880. 

5436. Furnaces, A. C. Wylie and T. Lockerbie, 
London.—24th December, 1880. 

5437, &c., Merats, J. Evans, Wolverhamp- 
ton.—24th December, 1880. 

5443, AIR CoMPRESSING ENGINEs, z. E. B. Beaumont, 
London, and D. Greig, Leeds.—27th December, 1880. 
5444. PREVENTING Enoines from the Ral.s, 
a R. Lake, London.—A communication from H. 

le, Paris.—27th December, 1880. 

Desians, &c., on Woop, A. Guattari, 
Chancery-lane, London. "31st December, 1880. 

5. CENTRAL FirE Carrripces, F, Wirth, Germany.— 
Com. from G. Bloem.—lst Janua: , 1881. 

1l. Compressinc Arr, F. Wirth, ermany. —A com- 
munication from F. 'Honigmann. —Ilst January, 1881. 

30. REVOLVING or SWIVELLING Seats, &c., W. H. Blain, 
Liverpool.—4th January, 1881. 

47. Lastinc Boots and SHOEs, A. M. Clark, London.— 
Com. from 8, B. Ellithorp.—4th January, 1881. 

48. GENERATING, &c., Evecrriciry for Licutine and 
other PurposEs, W.R. Lake, London.—A communi- 
cation from E. Eteve.—4th January, 1881. 

52, AXLE-BoxEs, C. Abel, Lo: 


mdon.—A communica- 
tion from D. G. Labbé.—8th 1881. 

88. BREECH-LOADING Fire-aRMs, &c., A. M. Clark, Lon- 
don.—Com. from L. N. Valasse. —ith January 1881. 

91. Cap Spinnino, &c., APPARATUS, R. D. and da W. H 
Dawson, Hunslet, 8.—8th January, 1881. 

109. LowERINa, &e., Surps’ Boats, J. H. Barry, 
Cannon-street, London.—8th January, 1880. 

480. SHACKLEs, "&e., for PoLe Carns, H. Bezer, St. 
John’s-street, London. —4th February, 1881. 

517. CoMBINATION or Letrer Locks, E. Allebos, 
Brussels.—7th February, 1881. 

685. Securinc Tires or Rixcs to WuHee.s, D. M. 
Yeomans, London.—17th we 


1225. CoLouninc Matrers, J. A. n, G w.—A 
communication from Cc. 1881. 
1365. Looms, E. 8 —28th "March, 


1881. 

1423, Feepixc Rotter MILs, &c., J. H. Carter, Mark- 
lane, London.—8lst March, 1881. 

1425. Screws, &c., J. Mackintire, Tudor-street, Lon- 
don.—81st March, 1881. 

1426. HARVESTING, "&e., Macuinery, J. Hornsby, J. 
Innocent, and G. T. Rutter, Grantham.—3lst March, 


1881. 

1440. Preventinc Expiosion of Borers, B. Giles, 
Blackheath.—lst April, 1881. 

1494, STEAM re &e., J. Gresham, Craven Iron- 
works, Salford. th April, 1881. 

1529. Live, Corp, — A. T. Lawson, Leeds.—A com- 
munication from J. ‘Coulson. —iTth April, 1881. 

1549. a Nap on Woven Fasrics, &c., J. 
Wo Ordsall, Salford.—8th April, 1881. 

1655. Corron Gixs, A. M. Clark, London.—A commu- 
nication from A. G. Jennings. 1881. 

1705. Drittinc in Rocks, &c., H. F. Parsons, 
San Francisco, U.8S.—19th Aprit, 1881. 


Patents Sealed 
(List of Letters Patent which passed the Great Seal on 
the 22nd April, 1881. 
4208. Urinats, H. Phillips, Albion-place, Heavitree.— 
15th October, 1880. 
4322. FasTENINGS for Boors, &c., J. F. Fryer, Notting- 
ham.—23rd October, 1880. 
4326. inna L. A. Groth, London.—23rd Octo- 


ber, 

4332. and P. Bawden, Norland-square, 
London.—23rd October, 1 

4335. R. Lake, London.—23rd 
October, 1880. 

4336. Macuine Sprinpies, &c., W. R. Lake, 
London.—23rd October, 1880. 

4362. Potato DiccERs, J. Wallace, Glasgow.—26th 
October, 1880. 

4372. er Way of Rattways, R. Punshon, 
Bi n.—26th October, 1880. 
73. APPARATUs, J. N. Holliday, Sunder- 
land.—26th October, 1880. 

4374. TaBLe CLorus, 8. Ogden, Manchester, and J. 
Wes' , Lancaster.—26th October, 1880. 

4380. MouLpino, &c., AMBER, J. C. Mewburn, London. 
—27th October, 1880. 

4388. ADJUSTABLE SEATS, &c., P. M. Justice, London. 
—27th October, 18 

4398, C. Rhodes, 1, & W. Good- 
brand & T. Holland, Manchester.—2s8th October, 1880. 

4399. Packrne for PERMANENT Way, F. Jackson and 
E. R. Austin, Manchester.—28th October, 1880. 

4400. OBTAINING CoLours on Cotton, &c., T. Holliday, 
Huddersfield.—28th October, 1880. 

4405. Urinisinc Resipuary Propucts, T. Holliday, 
Huddersfield.—28th October, 1880. 

4421. Prime Movers, G. Wilkinson, Manchester.—29th 

tober, 1880. 


4425, Pup from Woopy Fisres, &c., J. Chase, 
Orange, U.8S.—29th October, 1880. 

4433. ConveRTING ReFusE into Gas, &., B. J. B. 
Mills, London.—30th October, 1880. 

4454. APPLYING ComPpounD System to 
. A. Thompson, London.—lst November. 

4468. Furnaces, W. Black, South Shield, and T. 
an East Jarrow. —2nd November, 1880. 

. Boors SHOES, &c., J. Sharp and 8. Austin, 

d.—3 


February, 1881. 

1386, Finisuino, &c., Pitts, J. G. F. Richardson, 
Leicester.—25th March, 1881. 

1349. Rappit, &c., Trap, T. Douglas, Wire Bridge, 
N.B.—26th March, 1881. 

1496. Preventine “Racine” in Enornes, T. 
Mudd, Hartlepool.—6th April, 188 

1498. CABINETS, &c., R. Kerr, Paisley, N.B.—6th April, 
1881. 


1543, Execrric Lamps, St. G. Fox, Grosvenor- 
gardens, London.—8sth 188 

1599. Lactnc Hooks, W. R. Lal London.—Com. 
from M. Bray, Newton, U.S.—12th April, 1881. 


Last day for filing opposition, 17th May, 1881. 
5248. Bats for Lawn Tennis, 8. W. Trimmings, Lon- 
on —14th December, 1880. 
. STEAM ENGINEs, 3. Hum phry, Barrow-in-Furness, 
- D. Joy, Anerley. —20th December, 1880. 
5855. CONVERTER a H. Wedekind, London.— 
Com. from H. Bollinger, Milan.—21st December, 1880. 
G. Mant, rd.—22nd December, 1880. 
&e., D. Denans, Paris 29nd 


= A. Linley, London. 
Coopt, Buenos —22nd December, 1880. 

see G. W. von Nawrocki, Berlin. 
P. Goerz, Stu’ 22nd Dee 
Fencino, J. Shaw, Sheffield, Decem- 
er, 

5399. Rovine, &c., Frames, J. Farrar, Halifax.—23rd 
December, 1 

5400. TRAVELLING Trunks, J. J. B. Toussaint, Paris.— 
23rd December, 1880. 

5404. Lockina, &c., SIGNAL C. Denne, East- 
bourne, & T. J. Denne, Redhill.— 

5410. VELOCIPEDES, WwW. — 28rd 
December, 1880. 

6411. METALLIC Door Knoss, J. 8. Edge, Yardley, and 
J. Deeley, Birmingham.—23rd December, 1 

5412. Rotary Macuings, W. R. Lake, 
from A. Kaiser, Germany.—23rd December, 1880. 

5413. METALLIC FRAMES, . H. Andrew and W. Lock- 
wood, Sheffield.—28rd 


1880. 
4513. SUBSTITUTE for LEATHER, ‘Oo. Wolff, Dresden.— 
4th N 1810. 


4528. BREECH-LOADING Frre-arms, T. Nordenfelt, 
London.—4th November, 1880. 

4544. Furnaces, &c., H. H. Lake, London.—5th 
November, 1880. 

4548. SEPARATING Iron from aos CHARCOAL, &e., 


4583. Vanwun BRAKE APPARATUS, J. Gresham, Salford. 
—6th November, 1880. 

4602. Printinc Fasrics, J. Kerr and J. Hawarth, 
Church.—9th November, 1880. 

4629. Suip’s Winpiasses, W. H. Harfield, Mansion 
House: dings, London.—10th November, 1880. 

4631. “Pours, C. Chapman, Salford.—11th ” November, 
1880. 


4640. Recutatina, &c., the Fiow of H. J. 
Haddan, Westminster. 

4698. Extractinc OrLy, &c., MaTrer from Corron 
Waste, &c., C. T. Bastand, “Lower Kennington-lane, 
Kennington.—13th November, 1880. 

4721. Syrupine, &c., AERATED Liquips, W. A. Ross 

and F. Lockhart, Belfast.—16th November, 1880. 

4729, LAMps, 8. Pitt, Sutton.—17th ae, 1880. 

4739. ELECTRIC BATTERIES . Newton, Chancery- 
lane, London.—17th November, 1880, 

4844. Treatinc Dotomirte, W. R. Lake, Southampton- 
build , London.—22nd November, 1880. 

4991, Batrery or MACHINE Guns, T. Nordenfelt, St. 

Swithin’s-lane, London. ~— November, 1880. 

5170. WEIGHING wg ge ., W. B. Avery, Birming- 
-—10th November, 1 

5177. Lamps, 8. Pitt, utton.—10e December, 1880. 

5343. WEIGHING MACHINES, &c., W. B. Avery, Bir- 
tham.—20th December, 1880. 

W. Foulis, Glasgow.—1l4th January, 


$78. Suip’s Steerine Bertus, W. R. Lake, Southamp- 
-—27th January, 1881. 


895. Press, Sworder, Park-villas, Loughton.— 
29th January, 1881. 

402. SHEEP sre P. Ashberry, Sheffield.—29¢h 
January, 1881, 


497. ELECTRO-MAGNETIC INDUCTION H. 
Wilde, Manchester.—5th 

543. Srrincine Pianorortes, H. Laks, Southamp- 
ton-buildings, London.—8th February, 1881. 

569. Sixicious Bia Iron, A. Crawford, Glasgo -—10th 
february, 1881. 


615. Tenrertnc Fasrics, J. Ashworth, Rochdale.— 
14th February, 1881. 
Reapine, &c. B. Toone, 
Nottingham.. —15th 
639. PREPARING CARBON, &c. i R. Lake, Southamp- 
-build: , London. —15th February, "1881. 
667. RarLway Port and SicNaL APPARATUS, J. Saxby 
and J. 8. Farmer, London.—l6th February, 1881. . 
677. and G. wning, 
696. way Siemens, West- 
minster, and A. Kirkcaldy.—17th 
February, 1881. 

697. Roratinc VaLves, P. Comp- 
ton-street, London.—17th February, 1881. 

709. Maxine, &c., Pipes, J. W. Butler and M. Dale, 
Bridge-street, Westminster.—18¢h February, 1881. 
721, Linsnc STEAM-ENGINE E. R. Allfrey, 

tford.—19th February, 1880. 
741. Inx, A. F. Stoddart, Bristol.—2lst February, 1881. 
756. KxiTrEep or Loorep Fasrics, J. Booth, Ovenden, 
near Halifax.—22nd February, 1881. 


(List of Letters ia which passed the Great Seal on the 
th April, 1881.) 
3193. Looms, R. Braet and G. Greenwood, Blackburn, 

—4th August, 1880. 

3683. JacquaRD Apparatus, J. Bywater, C. Bedford, 
and T. Kershaw, Birstal.—l0th 
4112. Neck hg for Horses, J. L. Babb, Greenland. 

—9th October, 

4143, of Gas, H. Cockey and F. C. 

Cockey, Frome Selwood.—12th October, 1880. 

4386. CowL, J. R. Dry, Oriental-street, London.—27th 

October, 1880. 

4411. Cisterns, U. Bromley, G. Crowe, and W. James, 

Chester.—28th October, 1880. 

4419. Gas Enornes, M. Benson, Chancery-lane, Lon- 
une va R. Crighton, and P. 
4424. VaLve Gear, m, ton, 

Chell, Manchester.—29th October, 1880. 

4432, VELOCIPEDES, W. Hillman, Coventry. — 29th 

October, 1880. 

4438. a Furr, J. R. Lever, Swansea.—30th 

October 
4446. R. H. Ridout, Battersea.—30th 

October, 1880. 

4450. UNHAIRING Skins, V. Lesage, Paris.—lst Novem- 

ber, 1880. 

4469. PRESERVING NaTURAL Fiowers, &c., E. C. H. 

Krueger, Glasgow.—2nd November, 1880. 

4472. of Stee: Ens, C. Jones and 

J. D. Jones, Swansea.—2nd November, 1880. 

4481. Wire Ropes, F. W. Scott, Reddish, near Man- 

chester.—3rd November, 1880. 

4487, WareR Suppty Apparatus, T. Kennedy, Kil- 

marnock.—3rd November, 1880. 

4510. Breakrnc Stones, D. Stratton, Edinburgh.—4th 

November, 1880. 

4531. Sream Hoists, T. Archer, jun., Gateshead.—5th 

November, 1880. 

4534. CHAMFERING the Enps of LEATHER BELTING, J. 

M. J. Feckén, Germany.—5th November, 1880. 

4616. CoMPRESSED GUNPOWDER, E. L. Beckwith and 

T. B. Lightfoot, Dartford.—10th November, 1870. 
4635. SELF-cLosine Cocks, J. Barr, Kiimarnock.—l1th 

November, 1880. 

4718. Coxpsixa or Coote, J. H. Johnson, London 


—1l6th November, 1880. 
1zE, E. D. Holborn 


4751. of Mai 
Viaduct, London.—18th November, 1 

4758. MEASURING 7 Goons, G. Firth, Bradford.— 
18th November, 1880 

4788. of &c., J. Davies, Ber- 


4883. H. C. ©. St. James’s-square, 
London.—24th November, 1880. 

5218. METALLIC ALLoys, &c., Hiéper, Chancery- 
lane, London.—13th December, 1880. 

5240. Sprinninc Rope Yarns, J. Barbour, Belfast.— 
14th December, 1 

818. Toastinc Fork, E. Brookes, Haward 24th 
January, 1881. 

486. Gasstnc Yarns, &c., J. M. Cryer, Bolton.—4th 
February, 1881. 

581. SLOW-COMBUSTION SMOKE-CONSUMING GRATES, F. 

wards, jun., London.—1l0th February, 1881. 

614. PREPARING CERTAIN Fruit and Seeps, A. J. M. 
Bol » West Dulwich.—12th February, 1881. 

678. PREPARING OXYCHINOLINES, Z. . Skraup, 
Vienna.—l6th February, 1881. 

732. Fire ANNIHILATOR, W. sen., 
New Wortley, Leeds.—2lst February, 188 

H. Kinder, Leicester. February, 


oan Furnaces, H. J. Haddan, Strand, 
Westminster.—28th February, 1881. 

850. VerTicaL Steam Borters, J. Shanks and J. G. 
Lyon, Arbroath.—28th February, 1881. 

901. H. E. Newton, Chancery-lane, 
London.—2nd March, 1881. 


List of Spetinstions published during 
week ending April 23rd 1881. 
2626, 6d.; 2951, 8d.; 3355, 2d.; 3381, 6d.; Same, 2d.; 
"3566 ” 3606, 6d.; 6d.: 


$762, 6d.; 3767, 6d.; 3770, 4d.; 3793, 4d.; 3806, 4d.: 
3807, 6d.; 3811, 6d.; 3814, 4d.; 3815, 2d.; 3817, 24.3 
3821, 2d.; 3823, 5, 6d.; 3826, 6d.; 
3833, 2d.; 3836, ; 8840, 2d.; 3841, 2d.; 3842, 2d.; 
3848, 2d.; 3844, 6d.; 3845, 8d.; 8847, 2d.; 8852, 2d.; 
3853, 2d.; 3854, 3; 8855, 6d.; 3857, 2d , 6d; 
3861, 2d.; 3862, 4d.; , 4d.; 3870, 4d.; 3871, 2d.; 
3872, 2d.; 3875, 2d.; 3876, 2d.; 3878, 2d.; 3879, 2d.; 
3882, 2d.; 3 3886, 6d.; 3887, 2d.; 4 H 
3889, 4d.; 3896, 2d.; 3899, 2d.; 3901, 2d.: 3904, 2d.; 
3907, 2d.; 3908, 4d.; 3909, 6d.; 3912, 2d.; 3913, 2d.; 
$914, 4d.; 


3 3918, 2d.; 8950, 4028, 6d.; 4701, 6d.; 


*,* Specifications will be forwarded by Fae from 
the Patent-office on receipt of the amount of price and 
pe. Sums exceeding 1s. must be remitted 7 
Post-office order, made payable at the Post-office, 
Patent Bouth Mr. H. Reader Lack, her Majesty's 
‘y-lan: 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


For Borries, &., W. Staniforth.— 
ted 28th June, 1880. 6d. 

Two bars or covers are employed, which are sup- 
ported at opposite sides of a central stationary bar so 
as to be capable of turning in segmental slots in end 
discs carried by the end sup, _— of the —_ and are 

ly over 
These bare or covers may be down, into close 
proximity to the stoppers of the bottles by being 
caused to perform a partial revolution in opposite 
directions in the said slots so as to prevent ed 
removal of the bottles, or they may be turned w 
sufficient distance clear of the stoppers by 
similar movements in the reverse to enable 
the bottles to be withdrawn. 


2961. VELVETS AND VELVETEEN 
J. Lees. Dated. 17th July, 1880, 
threads 


Lees, J. Pari and 


the back of the cloth pion ev 
pile, and the two warp for the back are inter- 
woven in the same manner as for calico or other 
ordinary bee sng os so that there are two backs, which, 


warp for the face of the 


taken bind ,down and overla; the floated 
— at the same time leave freé to 


Sa 


Perham, Lowell, U.S.) 
| 
| 
| 
| 
| 
| 
| | 
8713, 6d.; 3716, 8d.; 3718, 6d.: 3721, 6d.; 3727, 6d.; 
$782, 4d.; 8735, 6d.; 3752, 6d.; 3756, 4d.; 3757, 6d.; 
December, 1550. 
5874. TREATMENT of MineraL Puospnates, J. J. 
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THE ENGINEER. 


Aprit 29, 1881. 


3324. DYNAMO-ELECTRIC, MAGNETO- 
ELECTRIC, AND ELECTRO-DYNAMIC MACHINES, C. G. 
Gimpel.—Dated 16th August, 1880.—{ Not proceeded 
with.) 2d. 

The inventor makes the rotating armature in the 
form of a hollow open-ended shell of magnetic material, 
of a shape approaching that of an ellipsoid, the middle 
ee | larger in diameter than the two ends. He 
notches the ends of the shell or divides them by pro- 
jecting pins, which may be continued as ribs along 
the outer surface of the shell, forming divisions for the 
reception of the wire, which he winds thus :—Assum- 
ing there are four short magnetic fields, he arranges 
the wire on the shell in a number of divisions which 
is a multiple of four by any odd number. Take five 
for instance, then the number of divisions is twenty. 
The wire is wound forwards along No. 1 division, back- 
wards along No. 6, forwards again along No. 11, back- 
wards along No. 16, and thence again to No. 1, leaving 
free both ends of the wire so wound. Another wire 
is wound in a similar manner along Nos. 3, 8, 13, and 
18 ; a third wire similarly along Nos. 5, 10, lb and 20; 
a fourth wire similarly along Nos. 7,12, 17 and 2; and 
a fifth wire similarly along Nos. 9, 14,19 and 4; the 
ends of the wire being connected to plates of a com- 
mutator with brushes in usual manner. The inventor 
also describes two other methods of winding the wire. 


3355. Osramixc CoLovurep PxorocrapHic Prixts, 
F. H. Hallet.—Dated 18th August, 1880.—{ Void.) 2d. 
This consists in obtaining coloured photographs by 
means of two impressions from the negative, the first 
being a weak impression in order to give the outline 
for guiding the application of the colouring, and the 
second, after the colours have been ts“ being an 
impression of sufficient stren, to give the clear 
drawing lights and shadows, and details of the picture. 


3381. Omnisuses, &c., G. M. F. Moleswovth.—Dated 
20th August, 1880. 6d. 

The entrance is made in the front part of the vehicle 
instead of at the back. By means of extending a 
latform like a tram-car platform, and by placing the 
ront wheels close together underneath the steps lead- 
ing to the platform space is gained for the platform 
for the entrance, and sufficient space also tu build 
upon the platform a spiral staircase or steps, or to 


erect ladders, so that passengers may reach the roof 

with greater facility and safety than at present. The 

body of the vehicle is suspended by means of an iron 
bar or bent spring, and thereby the wheels can revolve 
or turn at any angle without locking, so that the omni- 

bus will be enabled to turn round within a circle of a 

diameter of its own length. 

3438. Securinc TELEGRAPH WIRES TO THEIR INSULA- 
tors, A. BE. Gilbert.—Dated 25th August, 1880.— 
(Void.) 2d. 

This consists in the construction and use of a bow- 
shaped fastener, clamp or clip, made preferably of 
malleable iron or malleable cast iron, having its free 
ends hooked or turned round so as to embrace or grip 
the line wire some inches in advance of and beyon 
the insulator, and pull it firmly into the groove on 
one side by the insertion of the strong hollow central 
breast or bow part of the clamp or clip into the groove 
of the insulator on the other side, the curve of the bow 
clamp or clip being such as to pull and slightly bend 
the telegraph wire on each side of the insulator to- 
wards or in a line through its centre, so that the 
tightness or strain of the tightening up of the wire 
thus effectually and automatically secures the wire 
and its clamp on or within the groove on each opposite 
side of the insulator. 

3444 Sream Borers, F. C. Glaser.—Dated 25th 
August, 1880.—{A communication from J. L. 
Piedboeuf.) 6d. 

This relates to steam boilers in which there are two 
or more compartments one above the other, and con- 
sists in providing in each such compartment a separate 
steam space instead of providing such steam space in 
the upper compartment alone. In the upper part of 
the lower compartment is fixed a cross partition B 
extending some distance down, thus forming a steam 


34.4 


hamber, which pies the greater part of the crown. 

This chamb icates by a pipe D with the 
steam space of the upper compartment, the passage 
being ounel by a valve C worked by a float E, so 
that when the pressure in the lower steam chamber is 
such as to depress the water level therein, the float E 
descending causes the valve C to open, allowing the 
steam to pass into the upper compartment, and the 
water level consequently to rise in the lower steam 
chamber. A is the communication for water between 
the two compartments of the boiler. 


3473. Improvements IN APPARATUS FOR TRANSMIT- 
TING AND RECEIVING SicNaLs BY MEANS OF 
Evecrricity, A. F. St. George.—Dated 27th August, 

Fig. 1 shows th f tl f 

‘ig. 1 shows the arrangement of the apparatus for 
signals bar is surrounded 
with an internal coil and an external coil of insu- 
lated wire with a vibrating diaphragm. The main line 
wire through which the current is transmitted round 
the external coil by transmitting apparatus is shown. 

The current then passing to earth by another wire or 

through a return wire. An adjustable resistance 

apparatus is placed in the circuit, or the transmitter 
may be placed in an independent or local circuit which 
influences the main line circuit by induction, so 
that signals produced in such local circuit by trans- 
mitter, induce lfke signals in circuit which are 
transmitted to receiving instrument, or, as shown in 
figure, the condenser may be so arranged that the 
current through the inner coil may be made to 

s as desired to it, or through the adjustabl 


ent is to make the inner coil movable and 
separate from the outer one, so that it can be made 
to move lengthways along the metal bar or core within 
it, so that the inner coil may be withdrawn more or 
less from the inside of the outer one. This is 
shown in Fig. 2. Another part of the invention 
is an aq tus by means of which sonorous 
vibrations of the air produced by any sound are 
made to impinge upon the elements of a thermo- 
electric generator, so as cause variations in 
the current, which are transmitted along the line by a 
transmitter. One kind of transmitter is a bar of 
carbon, one end of which is carried by a metal support 
of German silver or other suitable material, which 
forms one of the thermo-electric elements, to which is 
connected the circuit wire. e other end of the 
carbon bar rests in a cavity of a carbon block, capable 
of being heated by a lamp. Another of the 
invention consists of an apparatus for ucing vibra- 


(5473) 
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tions in a diaphragm by currents. Opposite to one of 
the poles of a magnetic bar the inventor fixes a 
metallic diaphragm, which is thus drawn towards the 
pole ; these are so adjusted that between them can be 
arranged a wire or coil bent spirally, or backwards and 
forwards in a plane parallel to the diaphragm, the 
ends of the wire being connected with the circuit. 
When variations are produced by the transmission of 
signals in the electricity traversing the wire, they 
produce corresponding variations in the magnetism 
operating between the diaphragm and the pole, the 
field of which they traverse and affect, and currespond- 
ing vibrations are produced in the dia) Another 
method of producing signals by vibration of a dia- 
phragm is shown in Fig. 3. 

3494. Improvements Execrric Lamps, &c., St. G. 

Lane Foxr.— Dated 28th August, 1880. 6d. 

The Fig. shows the inventor's lamp on the incandes- 
cent principle. A is the lamp globe ; c, the luminous 
bridge or burner made of vulcanised fibre which has 
been baked and then carbonised by heating to a white 
heat in benzole vapour; Ba small block of porcelain 
between the ends of the bridge to keep them apart ; 
E a pair of metallic clips through which the current 

, and which against the outer surface of 
the said ends, and so form the electrical contact ; 
these may be made of steel wire passed through and 
cemented toa block D of porcelain borax fused by a 


blow pipe is a good cement for this purpose.) The 
= ends of C have soldered to them short pieces of 
platinum wire E E, which enter the lower ends of 
and are fused into glass tubes F F, which latter are 
filled with mercury, so as to prevent leakage into the 
lamp; the mercury also forms the electrical communi- 
cation between the luminous bridge and the outside 
of the globe. F F, and andéther tube H, which con- 
nects the globe with the apparatus by which thelamp 
is exhausted, pass through and fit tightly in holes in 
an india-rubber stopper G, which closes the neck of 
the globe ; this latter is slightly tapered to Po the 
stopper being forced in by the pressure of the atmo- 
sphere. The upper surface of the stopper is covered 
by a layer of mercury I to make the joint air-tight. 
To ent the mercury being spilt, some marine glue 
is placed above as shown at The inventor then 
describes at length the mode of preparing his luminous 
bridge or burner, and the method of exhausting the 
lamp with his special apparatus, which isalso described. 
The lamp having been thoroughly exhausted, a cur- 
rent is passed through it so as to render the burner 
i d t, the p ing action (of the exhauster) 
being continued as rapidly as possible. The incandes- 
cence and pumping must be continued until nothing 
more comes off, or for about two or three days, when 
the tube H is melted near the top of the lamp and the 
latter thereby sealed from the atmosphere. 


3520. Revivinc anp Re-apptyinc Spent SreaM 
Sream Enscines, H. A. Bonneville.—Dated 30th 
August, 1880.—(A communication from J. Belov.) 


This consists in causing the spent steam to pass 
successively through a greater or smaller number of 
injectors between the engine boiler and the driving 


resistance apparatus. The disturbing currents in- 
duced in the main line, and which it is desired to 
suppress, pass through the outer coil of receiving 
telephone, and induce corresponding currents in the 
inner coil These induced currents in the inner coil 
pass in an opposite direction and are op) to the 
currents passing through the outer Another 


cylinders, acted upon separately by currents of steam 
under pressure, overheated or not, and acting upon 
one another, joined head and tail ty B= 
that the first current having sucked the spent steam, 


and having communicated to it a first degree of 
pressure, the second current in its turn sucks the 
product of the first, and imparts to it a second degree 
of pressure, and thus one after the other for the 
injectors following, until the product resulting from 
the mixture of the sucking steam with the sucked 
steam may have attained a sufficient pressure to be 
used as motive power by the engine. In the drawing 
A is the ordinary steam generator; B the ordinary 
steam cylinder ; C C a series of injectors of 4 kind 
whatever, the ends of which are connected with each 
other, and arranged in some manner whatever, the 
one below aenne Oe spent steam of the engine, and 
sucked from a chamber D between the engine 
cylinder and the injector. 
$505. Execrric SIGNALLING &c., W. 
Clark,—Dated 28th August, 1880.—(A comimunion- 
tion.) 10d. 

The object of this invention is partly to transmit 
signals and partly to actuate indicators. Each station 
has mechanism for rapidly opening or closing the 
circuit, which act operates on the receiving instru- 


(3505) 


ment at another point. The indicator has the usual 
visual movable letters or fi . Fig. 1 shows a side 
elevation of the indicator. D is an electro-magnet 
with armature on lever A, which lever vibrates to or 
from the magnet. At the end of A is a pallet for en- 
gag t with t teeth C C onrack. The 
rack is mounted on vertical guides. The teeth are so 
proportioned to the pallet that on the release of a 


tooth on one side a tooth on the opposite side is en- 
gaged, and so the fall is through a distance equal to that 
between two teeth. Thus the action of an armature 
of electro-magnet provides means to obtain a step-to 
| Step motion and to obtain the movement necessary to 
| indicate the different letters or figures. Fig. 2 shows 
| the circuit connections for the form of apparatus pre- 

erred, 

3566. Covertncs ror Roors, &., J. H. Johnson.— 
| Dated 2nd September, 1880.4 communication srom 

J. Tiré.) 6d. 

When the covering is made of wood, as shown in 
the drawing, it consists of V-shaped strips A, laid with 
the hollow side uppermost upon the framework of the 
roof, and resting upon an, supports B of a corre- 


[5566] 


sponding form. The spaces between these strips are 

covered by other strips C of the same form, but 

inverted, so that their edges overlap the edges of the 

strips A. 

3606. Expansion VaLve Gear ror Encines, A. J. 
Stevens.—Dated 4th September, 1880. 6d. 

The object is to provide an automatic expansion 
gear worked by means of a governor which shall be 
specially applicable to large winding engines with 
double beat valves. This object is attained by allow- 
ing the lifters, instead of lifting the valve , to 
act through an intermediate bell-crank lever. On 


[3606] 


the frame which guides the valve spindle a spindle is 
carried on which there is a s excentric; this 
excentric is varied in position by means of a governor, 
and onant to its position the lever will come into 
contact with it sooner or later, and the sooner it comes 
in contact with it the sooner will the steam be cut off 
in the cylinder. 

8635. Governors ror Enatines, A. S. F. Robinson.— 

Dated 7th September, 1880. 6d. 

A disc B is fastened to the crank shaft of the engine 
and has a fi which serves to ially encase the 
mechanism. Weights D are free to turn on studs fixed 
to the disc, and to the upper one is fixed an excentric 
E coupled by a rod F with the lower weight. A spring 
G tends to draw the “ - inwards and controls 
their centrifugal action. strap of the excentric E 


is formed so as also to encircle the boss of the dise B 
and at its lower end is a pin which enters a slide 
mounted on the outer side of the disc in guides, In 
the centre of the slide is a boss, through which the 
crank shaft passes, and the engine excentric encircles 
this boss. The upper weight has lugs to which a rod 
Nis pin-jointed, and passes through the spring G, 


which stands upon a platform P supported at one end 

by the stud on which the weight D turns, and at the 

other by a ledge on the boss of the disc, 

3637. Improvements Execrric Licnrine, P, 
M. Justice.—Dated 7th September, 1880.- (A commu- 
nication from H. Spalding.) 6d. 

The object of the invention is to avoid shadows cast 
by buildings, &c. To obviate these the inventor em- 
ploys groups of electric lights, erected on towers from 
100ft. to 200ft. high, so that the light may be about 
100ft. above the houses. These towers are arranged 
in triangular groups of not less than three towers, 
whereby the rays of light cast from one tower cross 
those cast by the others angularly, Each tower sup- 
ports an electric light lantern consisting of a gallery 
or floor, surrounded by glass and enclosing the lights 
massed in a circular group, surrounding and external 
to the frame of the tower, so that it casts no shadow. 
That no light may be lost by upward radiation, each 
group is surmounted by a circular or conical reflector 
projecting beyond the groups. To protect the lantern 
and reflector from the weather, they are surmounted 
by a conical roof. 

3640. JournaL ANTI-FRICTION Com- 
positions, A. M. Clark.— Dated 8th September, 1880. 
—(A communication trom H. Farrand H. C. Cope- 
tand.)\—(Not proceeded with.) 6d. 

This consists, First, in a journal having a groove or 
grooves formed in its internal or bearing surface, said 
groove or grooves being inclined to the longitudinal 
axis of the said bearing ; Secondly, in an antifriction 

ition i of pl or graphite and 
shellac. 

3646. Hovpers ror Cicars aNnp Cigarettes, H. J. 
Haddan,.—-Dated 8th September, 1880.—{A cominu- 
nication from P. Kurezyn.)}—(Not proceeded with.) 


4d. 

Wire is bent in such form as to produce a spring, a 
lock, and a pair of gripping jaws, and so arranged that 
the jaws cannot be naturally spread open beyond a 
given point, neither can they be closed beyond a given 
a, consequently the strength of the spring will not 

»¢ impaired, and when nec y to remove the butt 
of a cigar from the holder, it is accomplished by simply 

compressing the wire so as to open the jaws, and a 

fresh cigar replaced in like manner. 

3660. MacuiNery ror Dressinc AND BEAMING YARNS, 
W. W. Urquhart and J. Lindsay.—Dated 9th Sep- 
tember, 1880. 6d. 

According to one modification, parts are provided for 
separately dressing and drying two sets of yarns, 
which are afterwards beamed together or wound on 
one beam ; the beaming ——— occupies a central 
position, and the separate dressing and drying sections 
are a towards opposite ends. © several 
sections of the apparatus are made with distinct and 
detached frames designed to give the attendant 
workers convenient access to the various parts, in- 
stead of there being, as in many existing machines, 
one or more long unbroken framings involving loss of 
time in getting from one part toanother. The framing 
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\ 
\ 
\ 
S 
of the section is specially pe to facili- 
tate the introduction and withdrawal of the trucks or 


barrows employed for conveying the beams to and 
from the machine. At each end of the machinery the 
yarns 5 drawn in the usual way from a bank or frame 
of bobbins are led to a dressing machine or frame 6, 
and therein between rollers 7, the lower one of 
which dips in a trough 8 of starch or other dressing 
material, and is next subjected to the action of a 
rotating brush 9. The yarns 5 on leaving the dress: 
frame 6 proceed either to a single large steam-heat 
drying cylinder, or to a pair 10 11 of such cylinders 
mounted one above the other on a separate framing 
12. From the last pte cylinder 11 the yarns 5 are 
led at a considerable elevation to guide rollers 13 at the 
top of the beaming frame 14, the guide rollers 13 for the 
two sets of yarns from opposite ends of the machinery 
being near together, and the yarns 5 passing dowt 
between them to a single lower guide roller 15,'c mw 
which last they proceed together to the beam 16. 
3672. SurcicaL Banpaces, J. H. de Bussey.—Dated 
10th September, 1880.—(A communication from Dr. 
C. de Mooy.) 6d. 

The bandages or splints are formed of split rattan of 
about Zin. in thickness, strung together with strong 
cord, and connected at the extremities with thinner 
cord. They are covered afterwards with white 
leather. 

3679. N. Contopoulos.—Dated 10th Sep- 
tember, 1880. 4d. 

This consists of a sheet of paper folded into the 
~~ of an envelope in such a manner that a small 
pocket or pouch is formed, into which a letter or other 
paper or document can be dropped, and from WwW! 
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such letter or paper cannot be abstracted without 
opening the envelope. 
83677. Doors or RatLway CarniaGes, &e., J. 
South 10th September, 1880, 
This consists in fitting or providing the doors of 
railway carriages and other carriages or vehicles with 


which is made adjustable to give more or less lift. 

The shuttle race is circular, and in its centre the shaft 

J of the shuttle driver works, and is driven by a 

connecting-rod K from the shaft G. A Second part of 

the invention ists in a bination of vertical 

needle and feeding mechanism | with circular needle 


sans or appliances for the reception of wet 
for the of water dripping therefrom. 
3691. Arranatus ¥oR BinpING or Securinc Parer, 
&c., BY MEANS OF METAL STAPLES OR FAsTENERS, 
4. W. MeGill.—Dated 10th September, 1880. 10d. 
A bed plate is furnished at its front end with a 
clenching anvil, and at its rear end with a pillar or 
pillars, in. which is ivotted the rear end of a lever 
arm, the front end of which is provided with the me- 
chanism for inserting the staples in the articles to be 
pound or secured, which mechanism, in connection 
with the anvil, clenches the staples in said articles. 


3699. Rinc FRAMES FOR SPINNING AND DovuBLING 
G. Young.—-D ted 11th September, 1880.— 
(Not proceeded with.) 2d. 

‘This relates to means for preventing the snarling of 
the yarn between the fluted rollers which give off the 
said yarn and the bobbins into which the same is 
being wound. In consists in stopping the revolution 
of the fluted rollers just before the spindles are 
stopped, and this may be effected by mounting the 
carrier Wheel, which drives the said rollers, and which 
is driven by a wheel on the tin roller shaft upon one 
end of an arm or lever, the other end of which is con- 
veniently pivotted on to the framing of the machine. 
3700. Fasteners, W. Lea,—Dated 11th Septem- 

ber, 1880,—(Not proceeded with.) 2d. 

The lever for holding the two sashes together when 
the window is closed is formed in two parts, hinged 
together so that the outer end may be capable of 
turning upwards slightly, and when this lever is 
turned over so as to connect the two sashes, this 
hinged part turns up to pass over an inclined projec- 
tion, and then drops down agi in beyond the end of 
this inclined projection, which thus mes an 
eifectual stop to prevent the return of this lever, and 
consequent release of the windows by any appliance 
passed up between the two sashes. 

3707. Jure Fasrics, D. Donald,—Dated 11th 
September, 1880.—(Not proceeded with.) 2d. 

The fabrics are submitted to the combing or teasing 
process in a tiger raising machine or in a cross raisin 
machine, or to the action of both such machines, an 
thus a pile is combed or ra! upon one or both sides 
or surfaces of the fabric, which pile surface renders 
such fabrics capable of receiving the most perfect im- 
pression in the ag printing process, or of 
receiving the colour in the dyeing process, or the pile 
is raised wholly or partially by hand tools, 

3713. Raisinc Sunken Snips, C. Haslett and J. G. 
Thomson, — Dated 11th September, 1880. 6d. 

Pontoons A of the form shown in the drawing are 
cimployed and are weighted so as not to turn over, and 
at bottom have an opening B so as to put the interior 
in communication with the external water. These 
pontoons are lowered by means of chains previously 


fastened to the sunken vessel, and which pass through 

eyes G so as to guide the pontoon in place, when they 

are secured by chains. Compressed air then 

admitted through the hose E. are cocks for per- 

mitting the escape of air from the pontoon, 

3715. Tricycies, &., Chatwood. — Dated 11th 
September, 1880. 6d. 

The tricycles are constructed with two main or 
driving wheels, and with a central steering wheel 
behind. The treadle cranks are formed upon the axle 
of the main wheels, and the rotary motion of the axle 
is imparted to the wheels through gearing, so that the 
main wheels may be rotated at a slower speed than 
the axle. The bosses of the main wheels have necks 
projecting inwards, and these are received into bear- 
ings at the ends of an arched or bow frame, which 
frame is in this way supported by the main wheels. 
From the centre of the arched or bow frame an arm 
projects to the rear, and it has at its end a socket 
which receives the stem of a fork in which the hinder 
or steering wheel is carried. The bow frame or its 
arm also carries the driver's seat. Upon the main 
axle on either side, just within the projecting necks 
of the main wheel bosses, a pair of gtekeas are arranged 
to slide along a feather upon the axle. These pinions 
are under the control of the rider, who can move them 
in or out along the axle. 


3716. Sewinc Macuines, T. Chadwick, T. Sugden, and 
C. Skaw,—Dated 13th September, 1880. 8d, 

This relates, First, to improved mechanism for 
sewing with a needle and shuttle, and consists of an 
ordinary disc on the ae See B fitted with a 
crank pin carrying a bowl working in a cam slot in a 
cross piece on the needle slide C. The ends of the cam 
piece on the needle slide work against ledges on the 


box D which is secured to the head. A passes 
through the cam piece and needle slide, and works in 

cam slot in a slack thread lever E having its fulerum 
m the box D. On the driving shaft B is a bevel wheel 
gearing with a similar wheel on shaft G, on the lower 
end of which is a double cam and a crank pin, plate 


(3716) 


and pin. The double cam acts upon the end of a lever 
H, to which it imparts both end movement and an 
oscillating movement, so as to actuate the feed bar I, 


the hire sewing 
machine stitch;" and a Third part consists in com- 
hining with parts of a Wilson machine, a rotary shuttle 
having the axis of its driver in a vertical position 
parallel to the needle slide. 

3'718. Motive Power Enaines, W. Adair.—Dated 13th 
September, 1880. 6d. 

Two cylinders are employed, with the necessary 
valves for opening and closing the ports or passages 
leading to and from the said cylinders, and motion is 
given to the said valves at the required times, by 
means of gear Y navery by a single excentric. The 
said excentric is formed with a slot or opening therein 
in such manner that the said excentric may be move 
into a position where the valves will be unacted upon 
or nearly so, or into positions where the said valves 
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will be so actuated as to cause the engine to move in 
one direction or the other. Motion is given to the said 
excentric for starting, stopping, and reversing, by 
means of a disc, constructed or fitted with spiral or 
curved grooves or projections, a combination 
with grooves or projections in or on the excentric, or 
by means of bell-crank levers. The said excentric 
receives a rotary motion, so as to actuate the valves 
by being connected to the crank shaft of the engine by 
slides or equivalent devices. The pistons, cylinders, 
crank shaft, connecting rods, and like parts of the 
engine are of any usual or desired construction, and 
motion is communicated from the crank shaft to, say, 
steering gear winches or the like, by means of worm, 
spur wheel, or other suitable gearing. 
3721. Mera, Hurpies, Fencinc, anp Gates, W. 
Bailey.—Dated 13th September, 1880. 6d. 

The drawing shows one method of joining the ends 
of horizontal round bars to uprights. A is the 
upright, and B the bar; through A holes D are 


nched for the passage of the bar, and below them 
other holes C for the return bend of the bar. The 
end of the bar is tapered and bent to a U form, when 
it is passed through the holes C and D, and the end 
up as shown. 
3'723. Pickers ror Looms, 8S. D. Rhodes.—Dated 13th 

September, 1880. 4d. 

This consists in casting at one or both ends or sides 
a recess or hollow , into which is introduced 
+ slot a piece of buffalo hide or other suitable 
material. 


3724. Pianorortes, R. Howson.—Dated 13th Sep- 
tember, 1880. 6d. 

The vibration plank is arranged in proximity to and 
attached to the hitch pin plate. The belly bridge thus 
occupies the same position that it does in an ordina 
Se but instead of resting on the belly itself, 

t rests on a vibration plank, which is bolted or 
screwed at intervals to the hitch pin plate, but over- 
hangs the same all along its margin. e Second part 
relates to a method of constructing the crescendo 
piano with a fixed sound- , with which and the 
vibration plank are combined movable wedges, or 
interlocking or connecting pieces arranged interme- 
diately, and so that the contact may be produced by 
such intermediate wedges or interlocking or connect- 
ing pieces, when they are actuated by means of the 
or otherwise. 
3'727. Boxes, Cans, &c., G. F. Grifin.— 

Dated 13th September, 1880. 6d. 

is ists in the facture of improved metal 
boxes, cans, or other receptacles for holding alimentary 
and other substances by forming on the body of the 
receptacle a rib or ribs, projection or projections, 
tapering upward to receive and expand by a wedging 


action under the force of a blow, the lid or cover of the 
box, and downward so as to give support against the 
cover when driven down. e drawing is a section 
through a can having a continuous rib or projection, the 
lid or cover being soldered on. 


3730. ManuracrureE oF Gas, &c., A. Pope.—Dated 

13th September, 1880. 

This consists tially in the facture of 

from hydrocarbon fluid, alone or mixed with coal-gas 
in an apparatus in which the vapour or mixture of 
gas and vapour from a heated retort passes into a 
second retort, in which it is caused to descend in con- 
tact with the heated surface thereof, and then to 
ascend through a central tube to pass into another 
retort, this process being continued through any 
number of retorts necessary for the conversion of the 
whole of the vapour into gas. 


3'732. Boxes ror Corton BALLS or SEWING MACHINES, 
A, C. Henderson.—Dated 13th September, 1880.—(A 
communication from A, Henry.)\—(Not procecded 


with, 
The box consists of three parts, one of which is the 
lid, pierced witha small hole for the exit of the thread 
from the box, to the bottom of which, at the opposite 
end to which the thread is drawn, is soldered a conical 
tube which is intended to be placed on the ordinary 
spindle of the sewing machine. 
3733. Ratway Carriaces, 7. Hannay.—Dated 14th 
September, 1880.—( Not proceeded with.) 2d. 
This consists in constructing the — of the e 


of a cylindrical or oval, or partly cylindrical, ly 
oval, or partly rec tube, the said tube being 
continuous from to end of the carriage. 


3'734. AppLiANces FoR SIGNALLING, A. M. Ritchie.— 
Dated 14th September, 1880. 6d. 

This consists in the construction and use for 
signalling purposes of a ball or shape, made of two or 
more canvas-covered hoops or discs, arranged and 
fitted so as to be collapsible for stowage. 

35. Locks anp Latrcnes, W. H. Saint Aubin.— 
Dated 14th September, 1880. . 

The locks are constructed so that the locking bolt 
can be locked with the key inserted the right or 
ordinary wey up, whether the lock is used for the 
right or left hand, and also to render the lock difficult 
to pick. The latch bolt and follower being of ordinary 
construction are not shown in the drawing. A is the 
bolt head, B the tail of the bolt, C the tumbler, D two 


smpeete keyholes, E key gratings formed through the 


tail of the bolt, and F clearance opening to allow the 
key to round through the tings. « are 
horizontal racks through the tail of the bolt, and b is 


a cross slot joining the front ends of the racks, and ¢ 

are recesses continued upwards and downwards for 

additional safety. When the lock is locked from 
cither keyhole it can only be unlocked from the same 
one. 

3736. Mitts, G. W. von Nawrocki.—Dated 
14th September, 1880.—(A communication from J. 
Schmidt.) 4d. 
is relates to the cold rolling of wire or fine iron by 

means of small rollers with semi-hexagonal grooves, 

forming a hexagonal section. 


3738. FLoats ror Fisninc Purposes, G. J. Archer.— 
7 14th September, 1880.—(Not proceeded with.) 
2d. 


This consists First, in the application and use of 
luminous paint or material to a float ; Secondly, in 
lieu of caps, ordinarily used for adjusting the cap to 
the line, an india-rubber or other elastic band is 
placed round the shoulder of the float, the line ing 
between it and the float being thereby pinched or set 
in any desired position. 

3739. Sream Borters, W. R. Lake.—Dated 14th Sep- 
tember, 1880.—(A communication from J. Préyar- 
dien.) 4d. 

This consists in providing in addition to the ordinary 
connecting tubes a number of small tubes connectin 
the upper and lower water chambers, which s: 


Y 


tubes may be straight or curved, and which offer a 
large heating surface to the gases or products of com- 
bustion passing around or about them, thus absorbing 
the heat therefrom, and expediting the evaporation 
and circulation of the water. 
3'740. Sarery Nuts For AXLEs oF VEHICLES, &c., H. 
Anderson.—Dated 14th September, 1880. 6d. 

This consists in constructing a nut or washer in two 

parts and forming a screw thread upon the outer end 


thereof, over which a screw cap or head is placed, 
firmly connecting the two parts of the nut or washer 
— olding them in position upon the end of the 
axle. 
3741. ManuractureE oF TaPs FoR BEER, &c., Ludlow. 
—Dated 14th September, 1880. 6d. 

This consists in making the body and inlet pipe of 
the tap or stop-cock from a solid drawn taper tube 
closed at one end, and the plug and outlet pipe froma 


3741] 
OLS 


second and smaller solid drawn taper tube closed at 
one end, the said plug working liquid-tight in a cork 
filling piece or other packing material fixed in the 
body of the tap or in a metallic lining crossing the 
body of the tap. 
3'742. SecuRING THE FasTENINGS OF THE PERMANENT 

Way or Rattways, R. J. Hinton and W. Yockrey. 

14th September, 1880.—(Not proceeded with.) 


This consists in making cast iron, wrought iron, or 
steel chairs or ——- of ordinary or other form, 
with in addition to the holes for fastening the chairs 
to the sleepers, an additional hole or holes, or slot or 
slots, in the jaw or upper part of the chair, between 
which and the rail the key is fixed in position ; 
through this hole a nail, spike, plug, or screw of iron, 
wood, or other material is driven into and attached to 
the wooden or other key, after the key is placed in 
position, by which it can be held and moved, tightened, 
and prevented from shifting or becoming loose, or 
shaking out of the chair or fastening until the key is 
required to be removed. 

3743. Manuracture oF SHELLS FOR ORDNANCE, C. D. 
Abel.—Dated 14th September, 1880.—A communica- 
tion from EB. J. B. Delacourt.) 6d. 

One part of this invention relates to the improved 
manufacture of shrapnel shells, or shells containing 
bullets or pellets. Rings or crowns of bullets are 
formed, the balls of each ring being joined together in 
casting, while the upper and under sides are flattened 
somewhat, so that a series of such rings can be firmly 


cemented together upon each other. Every alternate 
ring is by preference made of a somewhat smaller 


diameter. A pile of such rings having been formed, 

this is placed centrally within the mould for the shell, 

and the body of the shell is then cast round the rings 
of bullets, which thus form an inner wall to the steel. 

Each ring of bullets may consist of two concentric sets 

of bullets, 

3744. Bicycies, Tricycies, &c., M. Webb.—Dated 14th 
September, 1880. 6d. 

This consists of a slotted lever which is fixed under 
the treadles of the vehicle, and in one end of which 
revolves the axle age which the driving or propelling 
wheel or wheels is or are mounted; the said axle 
being acted upon and caused to revolve oe eg at 
each thrust of the foot by means of a bevelled bar or 
finger working within the said slotted lever or bar. 
3746. Matcu-noxes, &c., J. Jucohby.—Dated 5th 

September, 1880.—(Not proceeded with.) 2d. 
relates to a box or apparatus for containing 
matches, and for — one by one from the 

— to the exterior of the box, as they are required 

‘or use. . 

3748. ANNEALING Boxes Pans, C. H. Onions.— 
Dated 15th September, 1880. 4d. 

This consists in constructing them with a series of 
wrought iron chains or links imbedded in the cast iron 
in the process of casting, with the view of preventing 
the breaking or parting of the annealing boxes or pans 
during the operation of annealing from the action of 
the fire on the cast iron, and the wrought iron is to 
compensate and to hold together the boxes and pans, 
even should the heat cause the casting to crack or 
break the same. 

3'750. Manuracture or Acip, &c., G. 
Wischin.—Dated 15th September, 1880.—(Not pro- 
ceeded with.) 2d. 

consists in the substitution of carbolic acid, or 
— or vapours or liquids containing free or uncom- 
carbonic acid, or of the substitution of the 
bicarbonates of the alkalies for the mineral acids 

hitherto used for the ical treat: t oO 

alkaline solutions of carbolic acid, crude or otherwise, 

or analogous phenols, 

3751. Sream Enarnes, R. Suteliffe.—Dated 15th Sep- 
tember, 1880.—{Not proceeded with.) 2d. 

Connected with the d or d is an 
air pipe and tap or valve, so that when desirabie to 
arrest the motion of the engine, the air tap will be 
opened and the steam then shut off, whereon the air 
enters the condenser by way of the pipe and at once 
destroys the vacuum, the engine being atonce brought 
to a standstill. 

3752. Turninc, Borinc, Groovinc, &c., Woop AND 
OTHER aa L. Vallet.—Dated 15th September, 


1880. 
The object of the i tion is to effect simultaneously 
the various actions required for forming internal 
and other bottle stoppers, bobbins, circular boxes and 


articles, i.¢., be rd 

g, grooving, cutting, and othe: shaping w 

and other materials. The machine consists of a hollow 

spindle A provided with saw cuts at its inner end soas 

in 


upon, W! the drawing is a piece of w: to be 
(3752) 
= 
or 
made into stoppers. This spindle is rotated by thy 


yo! D. A frame F carries the end of the materia 
, and can be moved forward by means of the pawl 
lever H, the pawl of which engages with teeth formed 
on the frame. Cutting tools J are mounted in a 
movable slide rest. To turn the inside of any article 
the tool L is brought into operation. 


3'753. Propuctnc Desicns upon CARRIAGE LAMPs, 
A. M. Clark.—Dated 15th September, 1880.—(A com- 
munication from D. proceeded 
with.) 2d. 

This relates principally to the production of armorial 
or heraldic devices, &c., in vitrified colours upon the 
lamps. 

3'754. Coatine Zine, &., W. R. Lake.— 
Dated 15th September, 1880.—(A communication from 
J. B. Jones, H. W. Shepard, and R. Seaman.) 

This comprises the use of a neutralising bath for pre- 
paring sheets to be coated after the usual pickling or 
cleaning operation has been performed, and previous 
to immersion in the metallic bath, for the se of 
decomposing the injurious ferric salts from the fibres 
of the iron, thereby removing an injurious and des- 
tructive element to the durability of the iron through 
deliquescence and exposure to moist atmospheres. It 
also comprises the use of a flux bath for the p se of 
removing any oxidation or preventing its formation 
as the sheets or articles are passed into the metal bath, 
thereby rendering unnecessary the use of muriatic 
acid, and drying the same in an oven or otherwise, as 
now practised, to the great injury of the texture of 
the iron, and also the great deterioration of the metal 
from the admixture of iron resulting from the decom- 
position of that portion of the dried ferric salts 
remaining upon the surface. It further comprises a 
special okey of zinc, tin, lead, and nickel, to be applied 
to the prepared articles as a metal bath. 


3'755. ror Surcicat Purposgs, &c., H. Hides 
—Dated 16th September, 1880, 4d. 
i ists in facturing splints for surgica 
of felt saturated with ahardening or stiffening 
solution and perforated. 


3'756. Raitways anp Stock, J. Le Clair 
and J. de Rees.—Dated 16th September, 1880. 4d 

This relates to railways for fairs and public ens, 
and consists of a portable railway, having the rails 
arranged as a down and up incline, or ina curve, toge- 
ther with a carriage allowed to travel thereon from one 
end, being the top of one incline, to the other, being 
the top of the other incline, by gravity, said carriage 
being so constructed that the body will revoive when 
travelling, or oscillate endways or sideways, and thus 
combine a swinging and gyratory motion, or one or 
the other motion simply. 

3'758. IncrEastnG THE EFrricteNcy or Stream UsED 
IN CompouND ENGINEs, £. A. Brydges.—Dated 16th 
September, 1880.—(A4 communication from S. N. 
Carvalho.)\—{Not proceeded with.) 

This consists in heating or superheating steam by 
means of hot water under pressure, water and steam 
combined, also under pressure, or high-pressure 
steam alone, at any convenient point between the 
generator and the place where the steam is used. 
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3'757. Burrers Srock, J. A. 
Timmis.— Dated 1 1880. 6d. 
The object of the. enietien is to lessen jarring, 
vibration, and wear in the working of railway 
iota the cost and increase the life of same, and to 
security in the 


is made hollow 


passengers, &c. 
its centre and is 


held in ition © pin, through the 
back secured The back 
is fastened to vehicle by bolts. Outside the 
lunger is placed a spring, the dead blow of 


bu! er taken wu the plunger coming in 
stated eit Us back plate or by the spring, or by 
both yas Modifications are shown. 


HEELBARROWS, F. Wirth.—Dated 16th Sep- 


This coi constru wheel- 
barrow so "that, one wheels is weight 
whilst the barrow is being loaded. There are two 
paps arranged one in front of the other. Secondly, 

in arranging a brake which operates ey one of the 
wheels, and can be worked by the the foot of the person 
using the barrow. 

3762. Fare Recister, G. W. Warren.—Dated 16th 
September, 1880. 6d. 

This relates to improvements on patent No. 2468, 
dated 20th June, 1878. In the “ Uniform” * type of 
instrument the issuing is effected bya continued move- 
ment of the miniature turnstile or its equivalent in 
the same direction as for registering and printing or 
marking. For this p the miniature turnstile 
arbour carries a wheel having a series of teeth at in- 
tervals only, and not entirely round its circumfer- 
ence, and each set of such teeth comes into gear with 
a pinion that operates the issuing gear when or im- 
mediately after a ticket has been registered and 
marked. The ticket is marked by type operated 
directly from the bent arm that is operated by the 
segments. In the ‘‘ Union” type of instrument the 
issuing of tickets is or may be effected as in the 
“Uniform” instrument. But the instrument is so 

that by a reverse movement of the miniature 
turnstile, or its equivalent, the main stud wheel will 
be caused to orm a reverse movement without 
its arbour, and during such movement will 

shift the hig so as to bring into position for printing 
subsequen: >" type indicating a higher fare or 
amount than the normal fare or amount; then by 
subsequent forward movement of the turnstile the 
arbour of the main stud wheel with the indicator 


yment. 

er fare or amount, and as this is effected the type 

be returned to position for printing the normal 
fare or amount on a subsequent forward movement of 
the miniature turnstile or equivalent, or another fare 
at the higher rate if the turnstile be mo 
backward and forward for that purpose. 


3764. CHENILLE de Montauzan,— 

16th September, 1880.—(Not proceeded with.) 

This consists in facturing a spaced or plumed 
chenille. 


3766. RecisTERING APPARATUS FOR Money TILLs, 
6. 16th September, 1880.—(Not pro- 


ceeded wi 
This consists of a set ois or stops, actuated by 
the person in charge of the till, acting wu) 


mechanism 
by which the amounts to be recorded can quickly and 
successively be registered and shown on dials. 


3'76'7. Packie Bran, &., A. M. Clark.—Dated 16th 
September, 1880.—(A communication from W. L. 
Williams.) 6d. 

lied with the bran or other 
material to be pa a shoot 
end, and to the lo es end of the cylinder the bag to 
receive the bran is secured. Within the cylinder 
revolves a shaft C carrying acam L which acts upon 


3767] 


42 
NE 


fitting sleeves K mounted on the stam) 
ao having pivotted latches which the cam forces eS 
with teeth on the upper end of the stamp 
sheaf, which are thus raised, and when the cam has 
the stamps fall and compress the bran in the 


3768. Tvse Stopper ror Stream Borers, A. M. 
Clark.—Dated 16th September, 1880.—(A communi- 
cation from L. G. Jovet.)—{ Not proceeded with.) 2d. 


The —. consists of a long rod ha near its 
ends fixed collars, two discs of india- —— leather, 
or other flexible material, two other rigid and ym A 
cu i and nuts screwing on the ied en 
of the rod. 
Cootinc on Wakminc Fitch.—Dated 

th September, 1880. 4d. 

The apparatus consists of a pipe, ot or pipes, coiled in 
a helical form; one end of a pipe or pipes 
— the coil is passed through the ready for 


mnecting to a cistern or other vessel con’ 
either the hot or cold liquid or va 
circulate through the milk, and 
coil forms the outlet for the circulating Tigi or 
vapour. 
3771. Masvuracture or Leap, 


of metallic lead are cut in such a way that 
like form. 


and carbonic acid 
temperature of 150 
separate or together. 


Pah, or either 


ent frame ; the inside of the bottom 
web is dished, so that the 
jection of one side is of the same de 
Phe other side, and also to the without 
interfe: with its strength. e ecting flange 


to which the back angle iron is lel on 
both its side —— and it is the 474 


angle iron on the inner side face of this 
enable the spaces between the single aanaiinss 
surfaces of the le my — be caulked, the ved 
of the planking ‘ha - ving under-cut 8 
cal ‘orms a filling up and so 
= frames, that 


$'773. ror Cast Inon Pipes, J. Page.—Dated 
17th September, 1880. 6d. 
This essentially in making the j yo gree 
two lengths of cast iron pipes by eet a ring 
lead placed in the faucet or socket 4 one pij Tough 
prior to the insertion of the spigot the ‘other 


secures 


length, the lead sing of shape to be tute 
a form complstely tly joint 
for it b; thes action the which ch 1s of 


i form, like that used in turned and bored 
join’ 


iprovements on 
dated 30th May, 1876. The material 
by a pair of reciprocating grippers 
sides of the and 
on the main driving shaft. The enh of of tous of 
these cranks may be adjusted according to the amount 
of material to be drawn forward to correspond wit 
the size of the printing surface employed. The 
reciprocating grippers deliver the material to a pair of 
stationary grippers, which hold it securely di the 
ting operation. The operation is effected 
pressing the material on to the printing surface by 
means of pressing rollers. 
3'77'7. H. Montgomerie.— Dated 
17th September, 1880.—(Not proceeded with.) 2d. 
Keyed upon the shaft of a screw propeller is a drum 
actuated by a of water, natural or artificial, or 
naturaland artificial, operating upon the periphery 
of the same. 


PERMANENT Way OF RalLWayYs OR em, 
J. Holden.—Dated 17th September, 1880. 

This consists, First, in placing on one or both jaws of 
the chair a bent, » curved, or other suitably formed 
spring, the ends of which may be bent, so as to clasp 
and be held in ition on the 
or the direction of 
ts length, to correspond in shape with the 


tent No. 2268. 


ion or contraction of the key or wedge. 
part co: of a recess or cavity so formed 
on the inner face of one or both of the jaws of the 
chair, that the ends or entrance to the chair for the 


key or wedge will be of a less gauge or width than at 


driven between the jaw of the chair 
e rail it will swell and expand itself within 
said recess or cavity. 


contents shot out beneath the 

3787. MacHINERY FoR OPENING, CLEANING, ScuTCH- 
ING, AND BREAKING uP Corton, &., R. Tatham and 
wi 

This relates, First Go 
isfed toa machine being o ted upon by a beater 
or equivalent apparatus to be delivered at two or more 


ly. to apparatus which irregu- 
larities in the —-# material ted to machinery 
for opening, and breaking wu; 
cotton and other are indica’ 
registered. 


3791. BurNERs AND APPARATUS FoR OBTAINING LIGHT 
BY COMBUSTION OF Gas OR APOURS, 
and &. R. 18th September, 1880. 


3'793. Nosrmcs ror Stark Treaps, F. Hembry.— 
Dated 18th September, 4d, 
A is the wooden stair tread, to which is applied the 


held in a sheet 

metal frame C, and secured to the tread by screws. 

3704, SappLz Trees, C. & Cooling.—Dated 18th Sep- 
tember, pa Not proceeded with.) 2d. 


The belly of sad le trees are constructed of wood or 
other non-yielding ma‘ and so as to 
admit of the skirt of the being over it. 


$795. Arracurxc Door-KNoBs AND DoOR-HANDLES TO 
THEIR SPINDLES, B. Collins.—Dated 18th September, 


$815. anp Boots anp 


one or both ends is drilled a hole; thie is then 


screwed, the spindle bei: laced in the square of the 
lock ; the ha is PEs eee A screw, specially 
vided, Se the hole in knob and 
to the spin le the desire distance, fitting itself in 
the semicircular recess. 


8800. WarcHes aND 
18th Se; tember, 1880.—(Not with. 

This ai in so the main eras on to 
the barrel that when the spring is fully wound its 
power shall be applied in a direction more or less 
normal to the circumference of the barrel, and that . 
the spring unwinds the power shall be 
applied more nearly in the circular direction of the 
ae whereby the power transmitted from the main 

to the train is equalised by causing the power 
to be so applied as to be less or more effectual for 
turning the barrel, according as the spring is fully 
wound or not 


$804. Apparatus For TreaTING Fiour, &c., 
F. Wirth.—Dated 20th September, 1880.—(A commu- 
nication from H. Seck.)—{Not proceeded with.) 2d. 

Instead of constructing the screening surfaces as the 
regular sides of the as heretofore, 
laced at greater or clination to such position. 

Enat is to say, the Jeane of the one longitudinal 
each polygonal side from the centre of the 
greater the distance of the other edge, 
the inclinations of the several sides being all in one 
and the same direction, so that a series of steps are 
formed at their junctions. 


8806. Burrons AND THEIR ATTACHMENTS, H. J. 
Haddan.—Dated 20th 1880.—(A commu- 
nication from N. Fritzner). 

This consists in forming the Seiten of any material 
with a conical- -shaped shank combined with two 

tallic prongs therefrom ; the attachment 
consists of a cup-like disc shaped to receive the button 
shank, ‘orated to receive the two prongs, and 
made with a groove or recess underneath, into which 
the ‘button after being passed through the 
stuff, are clench: and lie. 

$807. Drivinec Bett or Bann, S. A. Dickens.—Dated 
20th September, 1880.—(A communication from 0. 
6d. 

ts in the use of flat plaits or braids of 
, cocoanut, or other similar coarse fibre, 

a on and side by side, and laced or tied together 

hempen or their for the purpose 


3808. F. G. 20th 


September, 1880.—(Not proceeded with.) 
An armature is cast in one solid piece ha four 
or more, but preferably six blades, broad at the end 


and narrowing somew! 
blade is wound in the same direction and coupled up 
so as to form north and south poles across the centre 
of the armature when in —s -~ round the arma- 
ture extends a stationary soft iro et com 
of two , one acting as N ow the other as S, and 
ly circular in form so as to fit round the arma- 
ure and economise space. e two sections of the 
be joined by suitable tongues 


magnet ma 
internally from each end of each section and bol 
through, and the = then wound so as to 


the two N ends together er and the two 8 ends together, 
and the facings which extend es round the arma- 
ture are then secured to the to! , again oy 
N and 8 in themselves. te oarrange thi 
blades of the armature alternately a little es the right 
and left in the direction of its longitudinal axis — 
the centre boss, so as to allow of a wire inter- 
twined amongst the blades without the 
breadth of the armature. 


$811. Prorecrion or Inon anp STEEL G. 
and A. S. Bower.—Dated 20th » 1880. 
This relates to the furnaces to er 
tions of oxidising and 
and steel, and also 
ing shows the furnace emplo: 


2lst September, 1880. —(Not 

ceeded with. 
This consists o a stand or platform fitted with a 
adjustable in their 


be cleaned is placed o: 
with the last inside, and held in 
or otherwise. By throwi wing back the last on its 

a = with the boot on can be placed on the platform, 
an e 


3817. Corkinc = Sroprerine Borres, H. 


A Beck- 
—Dated 2 


21st September, 1880.—(Not proceeded 


th.) 2d. 
This consists in forming a plug of ote wood, « 
other material, covered with Sark tes dia-rubber, 
other yielding’ substance, and of a wine or conical 
— at its lower need to fit closely into a correspond- 
ing wedge or conical shaped neck of the sm, in 
wok position it is securely held 
passing round the neck of the “hottie an one the 
lug = caps xr; the ends of the wire are then 
Sher as Hin the ordinary way of wiring. 
$821. AcruaTinc ReouLatine CLocks, H, 
Haddan.—Dated 21st September, 1880.—(4 commu- 
Dr. L. Mautner.)—({Not proceeded 


consisting of electric, hydraulic, or 
pneumatic mechanism, is combined with an accurate 

dulum clock, which may be inside a column 
or ordinary street use; said clock is supplied with 
air and water cylinders furnished with convenient 
inlet and outlet pipes, and also with rods and racks 
attached to the clock mechanism. The electric 
mechanism is in communication by wire with an 
observatory clock, and an assistant there makes 
electrical cnhest at stated times, and thereby moves 
the anchor of a regulating movement in the clock, and 
so controls the time of said clock. Water is allowed 
to pass into the water c Rg wy and the air com- 
pressed therein and wi the air cylinders, their 
rods and racks are moved, and concurrently similar 
mechanism in other or subsidiary clocks placed in air 
and water communication with the air and water 
mechanism of the main clock. 


3823. orem, &c , J. Cadbury.—Dated 21st Septem 


1880. 
oe button a blank is used having the 
disc, with four equidistant 
and similar arms at tite ad 


ese arms are nearly 
of a triangular shape, and when partially folded or 
closed upon the disc, forma nearly complete conical back 


of a rep 


to the disc, the —_ of the arms not meeting 
but lea’ an open “~ the centre of the disc, 
of the button and 

extreme 


eel toe the an arms are so as to form at 
those points rounded eyes. Or the button may be 
made from two sheet metal blanks, so as ~- form a 


back and a front which are secured the back 

having a conical figure. 

$825. Krrcnen Rances, R. Neville.—Dated 21st Sep- 
tember, 1880. 6d. 


A is a vertical boiler with an Neen fire-box, from 
which a vertical flue rises in the manner. 
the side of the is a flue D1 

into ‘flue below the hot plate E, beneath w! 


yed. Aare the 
for the fuel employed, and from which the 


44 


carbonic oxide passes 
where it meets a current and is 
of ence — 


e 
along another passage, they are thoro' 
mixed by open brickwork walls, and then return a 

the I and enter ber K, in which the 
articles to be coated are 


these articles, the waste escay ‘h into 
regenerator chambers bers P, e chimney 
flue 8, —s in its passage the tubes T forming the 
regenerator. 


3814. Gas FOR cing T. Fletcher, F.C.8.— 
Dated 20: 1880. 4d. 

The oven A is tted in front with a hinged door, and 

is heated by the gas burner C placed beneath and out- 

side the bottom of the oven in the space D, which is 

utilised for grilling or toasting. The bottom E of the 


is made to pass th flues, which afterwards pro- 
~ » Da ovens K one over the other, round 
whic! y pass en from one oven 
jue — next through openings in division 


apparatus fi 
launching oes, and rr its main objects, 
First, facilitating” the placing io on the 
ly, to test. the 
sion of the t o through the and 
—~ it, thus avoiding any ex- 
posure of 


by itting into 

recesses 
where the held by catches, on are 
stops on the under frame when the upper frame 
projected forward. 


When in the back- 
retained by 4 


3'7'72. Iron FRAMES AND PLA 
Suips, G. Allix.—Dated 17th September, 1880.— 
(Not proceeded with.) 2d. 1880.—{Not proceeded with.) 2d. 
This consists in making an inclined or single wedge- The ordinary knob and plane spindle are used. To 
f f the face of the knob centrally is made a semicircular | hi 
sizes, or various sizes can n ition. 
T 
— 
Q eq (env is arranged §W1Velling on centre undernea' 
N { 1 the platform, and furnished with removable curved 
NG A AE i | brushes, the distance between which can be adjusted 
SSG 
| Whi 
it 
i ! 
3775 
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3'776. Macuinery ror Privtine rm Coxours, 7. A. 
Middleton.—Dated 17th September, 1880.—(Not pro- 
fi thereon, will be moved through a correspond- : 
(825) 
k — 
A 
2 
ds 
forms an elastic medium, whereby the key or wedge . == 
will become firmly pressed against the side of the 
rail, the said spring accommodating itself to the 
jon is a fire-grate. Beside the fire-grate is placed a 
‘ (381) horizontal cylindrical boiler H, round which the fire 
IN NS NY 8826. Launcuine Torpepors, P. Brotherhood. —Dated 
IN September, 1880. 6d. 
3'782. Ti11 Carts, W. Bowen.—Dated 17th September, INS kK 
1880.—(Not proceeded with.) 2d. IN M 
This consists in fixing the tail board to a frame IN \S3 RRR 
i = formed by a rearward extension of the shafts, and in | iS VAS E== CAS 
making the cart body tilt independently of the tail- | Sr 
| BA) i N pivotted at its forward end, and supported on a pair 
A IK} . SSS of front wheels, and a pair of hind wheels running on 
Fe circular ways so as to be trained to various angles of i 
direction. In this frame are fixed a number of re- 
Sl ceivers C in the form of strong tubes communicating 
: Ls by pipes with each other for holding a o—- of 
| compressed air. On the carriage is also a cylinder D 
. fitted with a telescopic piston, the rod of which is 
(e265) 
5) 
This arrangement of burner and apparatus consists f 
of mechanism by which mixed gas or vapour and air | | 1 
contained under pressure is allowed to issue in a jet } . ' 
or stream, which is ignited and caused to traverse a f ' 
uze of platinum or dther more refractory m 
bag. ig} 
| 
[5733) Se a4 K 
- 
le 
ASS 
Gy 
Wy 
— meee ones f attached to a frame E sliding on the upper face of the 
_ era corn frame B. On the frame E is a second sliding frame F 
Strips which su h lo th of which 
they s - 
These helices are suspended or otherwise suitably e, 
placed in a closed receptacle or chamber, and therein oven as wellas the shelf F have openings G for the by 
exposed to the action of passage of the heated air and products of combustion id 
& through the oven, which then pass through the open- 
, eg| baler the casing I, and thence to the top oven K, 
ards passing to the chimney flue. catch at the rear end, which is withdrawn at the same 
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time that the air pressure is admitted to the impulse 

tube from the reservoir. 

382'7. Manvracture oF IRON AND STEEL, P. 8. Justice, 
—Dated 2st 1880.—(A communication 


from C. M. 

‘This relates to improvements on patent No, 1664, 
dated 28th April, 1877, and consists in the manufacture 
of malleable iron or steel, in the use of the und 
scale of iron or steel, either alone or mixed with iron 
ore and combined with various materials, which are 
moulded into slabs, —_ or other shapes, and subse- 
quently reduced by furnace heat. 

83830. Surrts, A. C. Henderson.—Dated 22nd September, 
1880.A communication from C. Lecousse.)—{Not 
proceeded with.) 2d. 

The is made what may be termed double- 
fronted, that is to say, it has a front which is part and 
parcel of the whole, and in addition thereto it is 

rovided with a movable front working as it were 
hinge-fashion from the lower part of the shirt front. 

3833. Mayuracturs or Vent Peos anp SpiLe Peas, 
‘H. Marshall.—Dated 22nd September, 1880.—( Not 
proceeded with.) 2d. 

A spindle having a holder or recess for the wood 
splints from which the are to be made is mounted 

0: 


project a or bracket, in which a taper or conical hole 


lade, which can be set as required. The wood is then 
placed in the holder; the spindle being rotated and 
moved forwards, the wood enters the larger end of the 
conical hole, and is cut to the form required. 


3836. Lever Escarement, J. Rattray.—Dated 22nd 
September, 1880. 4d. 

This consists mainly of a single arm or lever with 
an impulse pin or pallat and two escape wheels. The 
lever is mounted on an axle or staff in the usual way; 
the impulse pin, a ruby of a form, is fixed 
in the arm on either side of the axle, at pleasure; the 
two escape wheels are placed one on each side of the 
arm, and having the impulse pin between them, and 


vs nearly as ible in the line of centres. The 

wheels act on the impulse pin alternately, it vibratin, 

between them. The motion is given off in the oma 
manner by the lever. This escapement is equally ap- 
plicable to watches and clocks. 

3837. Hor Pcares ror Presses, F. C. Glaser.—Dated 
22nd September, 1880.—(A conemunicaution from R. 
Dinnendahl.) 6d. 

These plates are made of wrought iron or steel 
either of plates welded together or by boring a solid 
block so as to form passages for the flow of the heating 
fluid through them. 

3839. Heatine Dryine Closets, Ovens, &c., R. M. 
Ritchie.—Dated 22nd September, 1880. 6d. 

A series of tubes are ed round the inner walls 
of the drying chambers, and are partially filled with 
water and hermetically sealed. They are placed either 
vertically or inclined with their lower ends resting or 
suspended in a furnace. 


3841. Stockine anp Sock Susrenvers, H. M. Knight. 
—— 22nd September, 1880.—{ Not proceeded with.) 
2d. 


e apparatus is posed of a pair of jaws, pro- 
tected by rubber, if desired, for clipping the edge of 
stockings or socks, and between which jaws the top 
edge of, or any other suitable part of, the stocking or 
sock is placed. 

3842. Boors anp SuHors, W. Woolley.—Dated 22nd 

September, 1880.—(Not proceeded with.) 2d. 

Suitably-shaped bevelled or tapering and inter- 
locking metal plates are employed, two outer ones 
which are screwed to the heel end of the sole of the 
boot, and a eentral one which is screwed to the heel, 
which is fixed in position by sliding the plate con- 
nected thereto between the plates connected to the 
sole, and by then fastening a projecting end of the 
central plate to the sole by a screw or otherwise, upon 
removing which the whole can be again taken apart. 


from a base or 


a the plate, below be = 2 is fitted with a roller 
g & convex or 5 t bevel contact edge at thi 


toothed wheel by’ “th of 
ned wheel, by means whic! tongue or 
hammer is actuated and the bel] sounded. 
3844. Weavina Pitep Fasarics, Shiers, jun., and J. 
Tetlow.—Dated 22nd September, 1880. 6d. 
relates Comps bpd weaving a plush with a 
fast and erect pile, but the same principle may also be 
c ly qrranging © draught in such a wa 
that the pile is eut at eve fourth thread pol 
instead of at every second thread, as heretofore—so 
that one-half of the cutting is saved, and thus time 
e pile is fast, and s' more erect than 
plushes as ordinarily woven. 
3847. Exercisino Apparatus, J. H. Weeks.—Dated 
22nd September, 1880.—(Not proceeded with.) 2d. 
This consists in the combination of two pulleys, 
each fitted for attach t to a stati y support, a 
main cord around each of the said pulleys, 
said cord being divided into two sections, and } havin 
snap hooks or catches upon its ends for attachmen 
respectively, to a fixed support, and toa ulling cord 
provided with handles, and a series of sprii or 
with the capacity of 
ment of one or more betw: 
qa pt tween the two sections 
3845. Dryine Cur Grass, Wer Hay 
Gibbe.:—Dated 22nd September, 1830. 
This relates, First, to improvements on patent No. 
1380, a.D., 1876, and consists in mounting the bars to 
which the shorter ends of the tines are attached in 
slides or on rocking standards, and in impartin 
reciprocatory motion to the said bars, by which 
arrang when the thine is in action the tines 
are jerked as they lit the grass or matters to be dried, 
and the tufts or masses are shaken out-and tightened 
the action of the tines on the matters under treatment 
being = similar to that of a hay fork manipulated 
in the ordinary manner. The invention fusther con 
issts in substituting shovels for the tines in the 


machine. It further consists inf the machines 
with a single trough instead of a double ae, and 
in mounting a number of fans at the side of the said 
trough, opposite to that at which the tines are 
mounted, the mouths of the said fans from which the 
air issues being so formed as to deliver the air passing 


5845) 


through them into the trough in a broad stream. It 
further ists of the bination of an inclined or 
curved table or platform, or platforms mounted on 
wheels and provided with a rake or rakes and with 
tines actuated by a crank shaft and jogging shaft, and 
with a fan or fans and furnace or furnaces. 
8852. Biorrine Pap, &., J. Juniet-Lienard.— Dated 
23rd September, 1880.—(Not proceeded with.) 2d. 
The sheets of blot paper are fixed upon a _—— 
backing, the sheets of blotting paper being 
intercalated with sheets of ordinary paper, in order to 
prevent ink from passing through several sheets at a 
time. The said sheets are kept be pipe by means of 
an elastic = of fastening fixed at each of the four 
corners of the blotting pad. 


83853. CLeaninc, BLACKING, AND Po.isHina Boots 


foul air, and cause air to be forced in by external 

atmospheric pressure diffused and freed from mecha- 

nical impurities. 

3864. Anneatine anp STEEL FOR MANUFACTURE 
or Tin Piates, &c., W. H. Nevill.—Dated 23rd Sep- 
tember, 1880. 4d. 

It is to assist the annealing process by 
submitt the metal, either before or after 
rolled, to screw, hydraulic, or other pressure, su’ 

ure being continued whilst the metal is being 
ted, and sometimes until it subsequently has 
cooled. 

3866. Hor arr Stoves ror HEATING THE Bast FOR 

Buast Furnaces, 7. Wardle and C, Lister.—Dated 

24th September, 1880. 6d. 

This relates to regenerative or fire-brick stoves, 
heated by gas, and in which two similar stoves are 
employed, which are heated by the com- 

of the gas therein, and the blast is alternately 
into and caused to pass through these stoves, 
and is in this manner heated. The height of these 


stoves is reduced, and each is made of two vertical 
cylindrical casings, connected at top by a horizontal 
cylindrical casing of the same diameter, and form: 

e roof. In the drawing A and B are the verti 
portions joined by the horizontal portion C ; E and G 
are the casings containing the hot blast and gas valves 
respectively, and H the chimney valve casing. 
3868. Ree.inc Testinc Paper, P. Lowe.—Dated 

24th September, 1880. 6d. 

The paper is drawn from the roll over a roller, and 
pos under a vibrating roller attached to a friction 

e, to aroller which guides it to cutting blades from 
which it to the reel. A self-acting tension 


AnD Suogs, &c., 7. Lever.—Dated 23rd Sep 
1880.—( Not proceeded with.) 2d. 

On a suitable frame are employed three sets of 
circular grooved or hollow brushes carried on suitable 
——, the brushes are carried at the one end of 
their spindles by cranks or arms, at their other ends 
by wheels or discs. The bodies of the brushes are pre- 
ferably made of india-rubber, in which are fixed the 
bristles; the spindles of each brush are made tele- 
scopic, that is to say, to slide into each other, so that 
by means of shafts with right and left-hand threads, 
worm and worm wheels, the brushes can be expanded 
or contracted at the will of the attendant, according 
to the sizes of the boots or shoes to be cleaned. 

3854. Cantrivce Loaver, J. G. Hawksley and B. 
Newboult.—Dated 23rd September, 1880.—(Not pro- 
ceeded with.) 2d. 

This consists of a hopper mounted on a frame or 
stand. The lower — of the hopper is provided 
with a throat which opens into one end of a tube, pre- 
ferably horizontal, with open ends; this tube is pro- 
vided with a sliding piece, which can be slid by hand 
to and fro within it, and the said sliding piece is 
formed with a cavity which runs vertically through it, 
and which serves to measure the powder or shot 


and satteen twill back combined for raising purposes. 
The warp threads are intersected with the weft 
threads more frequently than has hitherto been done ; 
for instance, when the weft have formerly 
intersected the warp six times to each pick in the 
draught or gait over, they are now caused to intersect 
the warp threads eight times and twelve times. 
$3857. Permanent Way or Rattways, S. Lloyd.— 
> 23rd September, 1880. - (Not preceeded with.) 


ving a! istan' on each side of its 
middle a rib, the 


in top. The chair is fixed to the sleeper by screw 
bolts and nuts, and the base of the rail is fixed to the 


the base of the rail and that part of the chair situated 

— placed a layer of vulcanised india- 

rubber. 

3858. Exrractinc rRom CARTRIDGE CasEs, S. 
Pitt.—Dated 23rd September, 1880.—(A u 


4 ployed, and is actuated by a friction 
brake attached to a weighted lever, to which the ten- 
sion is transmitted by arms to the vibrating roller 
riding on the surface of the paper. 
38°70. Spiitrinc Woop, &c., Redmayne.—Dated 

24th September, 1880.—(Not proceeded with.) 4d. 

A vertical chamber or hopper, open above and below, 
is employed into which the wood is supplied. Below 
the lower open end of the hopper is ai @ corre- 
sponding a ar ge. Be m the upper surface of a table or 
stand, through which opening the lower part of the 
wood descends into a horizontal channel. In the 
upper part of the channel just in front of the hopper 
is arranged a transverse knife blade; in the back of 
the channel is arranged a horizontal plunger which 
can made to travel or oscillate backward and 
forward in the channel. After the wood is split u 
into sticks it is made into bundles by a speci 
machine. 

3871. Drivixc Betts, W. Buckley.—Dated 24th Sep- 
tember, 1880.—(Not proceeded with.) 2d. 

The belts are made of steel, iron, brass, or other 
suitable metal rolled or drawn into strips, which are, 
according to one modification, perforated with holes or 
slots ; or a to another modification the strips 
are indented with indentations of any desired shape 
or size, 


periphery or rim thereof is fastened to a circular 
plate by rivets, bolts, or screws, and strips or 
angle pieces, or of iron or other suitable metal. 
Should any extra strength be required more than one 
circular web plate may be used. The boss or centre of 
the pulley is made of malleable, cast, or wrought iron, 
or other suitable metal, and may be made in one or 
more pieces, and be fastened to and centrally of the 
said web plate by bolts, screws, or rivets. 
38°73. Rotume Srock ror Ramways, &., F. C. 
Glaser.—Dated 24th September, 1880.—(A communi- 
cation from G. Thomas. 

This relates to a railway vehicle consisting of a 
carriage proper and a | ti ted with 
the latter so as to form one 
erted into an ind 


, and capable of 

tive by 

the carriage proper, attaching 

buffers and a traction hook and applying a reserve axle. 

38°75. Apparatus For Dicarna, J. Parker.—Dated 24th 
September, 1880.—(Not proceeded wi: 

On the after of the machine is mounted the 


ground the digging frame digs the land in its rear toa 


tion from T. Nordenfelt.) 6d. 

The apparatus in one form consists of a water trough 
A witha -_ C entering it through a stuffing box 
atoneend, Around the aperture th ‘h which the 
plunger passes, and within the trough, there is a tube 
or chamber B, adapted to receive the cartridge case H, 
and when the cartridge case has been placed in the 
chamber, a lever F is turned over behind the cartridge 


pressure is a) 6 plunger, when caused 
advance, enters the interior of the chamber in which 
the cartri case is contained, and the chamber 
being closed by the head of the cartridge case, the 
water becomes ex to pressure, which can only 
find relief by the displacement of the cap, the outer 
surface of which is unsupported. 


$861. Manuracture or Paper, N. G@. Richardson 
and W. Smith.—Dated 23rd September, 1880. 2d. 
This consists in the employment of molinia coerulea, 
otherwise melica coerulea, commonly known as melic 
grass, combined with other substances now used in the 
manufacture of paper. 


$862. VentiLatine Apparatus, A. M. Clark.—Dated 


inflow caused by external atmospheric pressure of 
pure air to take the place of the air so drawn out from 
the said enclosed space. This invention consists in 
adjustable devices, which, placed in certai: iti 


ter width than that covered by the wheels. 
fork ists of a metal bar or beam having tines 
mounted or fixed thereon, these forks being mounted 
in revolving frames, and on the ends of each fork-head 
or beam is a short crank or arm, which moves in or 
upon a curved or cam sha) slot, so arranged that the 
rotary movement of the fork-heads in the revolving 
frames causes the tines mounted on each fork-head, to 
move in such a position that they enter the ground in 
a vertical position or nearly so, to the required depth 
for digging, and when that position is reached they 
then rapidly resume their radial motion, and thereby 
cause the spit of earth behind them to be turned over. 
88'76. CoupLINe AND UncoupLina VEHICLES oN RAIL- 

ways, J. Graham.—Dated 24th September, 1880.— 

(Not proceeded with.) 2d. 

Under one modification this invention consists in 
placing the buffers nearer the centre of the vehicles 
than at present, and in fastening their rods elastically 
to the transverse framing of the vehicles, so that they 
act both as buffer rods and draw rods. Between the 
outer ends of these rods, that is to say behind the 
buffer heads, a transverse bar capable of rotating on 
its axis is carried. Each such bar is provided with a 
loop on one side and a coupling hook on the side at 
right angles thereto, whilst the side opposite the 
coupling Fook is provided with a counterweight, which 
always tends to keep the coupling hook in an upright 
position. To the counterweight are attached 
ropes or chains, one leading to each side of the ends of 
the vehicles. These ropes or chains puss over pulleys 
or hooks, and are provided at their extremities with a 
He. or other suitable handle for the attendant to take 
hold of. 
38°78. Fretp Gun Carriaces, G. Henderson.—Dated 

24th September, 1880.—(Not proceeded with.) 2d. 

This consists in giving to the tension rods a slightly 

iral or curved form, so that they may in 
themscives a sufficient range of elastic elongation to 
save them from fracture without the use of additional 
apparatus. 
88°79. Burrinc Apparatus FoR Caces, &c., 

Cc. and J. I'Anson and T. Hudson.—Dated 24th 


in 
relative to the s; to be ventilated, exhaust through 
the action of ex winds or currents the afo 


September, 1880.—(Not proceeded with.) 2d. 
One or more cylinders fitted with pistons are fixed 
at or near the bottom of the shaft or hoist in such a 


position that the descending comes in contact 
with or acts upon the piston- or ram, or a plate, 
, or other contrivance in connection therewith 
in such manner as to force the said piston or ram 
inwards, and thereby compress the air contained in 
the cylinder, which forms an elastic cushion or buffer, 
whereby the cage is sted graduall si 
concussion prevented. 
3882. Cicarerre-makinc Macuines, A. Vassilicos-— 
Dated 25th September, 1880.—(Not proceeded with.) 


This consists essentially in a wide endless cloth or 
other band upon three or more rollers. Two of these 
rollers are preferably parallel to each other on the 
same level; one, the feed roller, on movable s 
so arran; that it can be drawn forcibly away from 
the other stationary roller, but fly back against it by 
springs, elastic bands, or counterweights. The lower 
roller regulates the amount of play in the endless band, 
and itself can be regulated by screw or other means. 
so as tu raised or lowered ; by thus raising an: 
lowering, the amount of feed, and consequently 
bulkiness of the tobacco in the cigarette, is exactly 
measured. 


3884. Moutprne Merats, &., L. A. Groth.—Dated 
25th September, 1880.—(A communication from A. 
Gillon.)}—{ Not proceeded with.) 2d. ; 

A reservoir or cylinder made of iron or steel, and 
when necessary, lined with refractory materials, is 
provided with a piston connected with a second one, 
which may be put in motion by hydraulic pressure, 
steam, or any other motive power. The melted metal 
is poured into the said reservoir or cylinder through 
afunnel, and then is driven or compressed by 
pressure exercised by the piston into the mould. 


8886. SeLr-cLosinc Hincz, FE. S. Shrubsole.—Dated 
25th September, 1880. 6d. 

The drawing shows a hinge suitable for a stone sill 
for lavatory, urinal, and railway station doors. The 
upper part of the hinge is formed with two inclined 

nes A, forming portions of right and left-handed 
sal and the pintle or lower part of the hinge is 
provided with a V-shaped p> -agemeg B. When the 
door is closed the junction of the two inclined planes 


rests upon the V-shaped ome as shown, and on 
the door being opened in either direction one or other 
of the inclined planes rides upon the V-shaped pro- 
jection. The door being slightly raised thereby, closes 
as soon as it is left free, by reason of its own weight 
acting upon the inclined plane. 

388'7. Microscopes, J. Swift.—Dated 25th September, 

1880.—{Not procedded 2d. 

This relates to a new form of microscope diaphragm 
for modifying or regulating the amount of light 
reflected from the mirror of the instrument whilst 
transmitted through the object placed on the stage 
and intended for examination. 

3888. Looms, W. Houlker.—Dated 25th September, 1880. 
—{Not proceeded with.) 2d. 

Instead of tying the weight rope to the weight lever 
in looms as heretofore, a metallic link is applied to the 

pose, such link being similar to a link of a chain, 

length, and by lerence pro serra’ 
jections or otherwise formed at one end to oocant the 
rope slipping. 


83889. Lusricants, EB. Parr.—Dated 25th September, 
880. 4d. 


1880. 
To one and a-half gallons of water, three ounces of 
moss or sea-weed is added, which are boiled to- 
gether. Half an ounce of pure crystallised carbolic 
acid is dissolved in water and added. One quart of 
cocoa nut or Gallipoli oil, or a combination of the two 
is added, and afterwards one ounce of ammonia. The 
mixture is agitated untilcold, when the cream is ready 
for use. 
3909. Heatina Water, W. Standing.—Dated 2th 
September, 1880. 6d. 
This consists essentially in the construction of water 
heating apparatus, in which the water issuing w 
under pressure in fine jets or streams strikes agains 


a dash plate or solid abutment H, and is thereb: 

broken into spray, which descends in contact wi 

heated air from a flame or flames between 

superposed conical louvres or diaphragms 

$026. Baas or Povcnes, J. H. McDonald.— 
Dated 28th September, 1880.—(A communication from 
C. J. Becktel and F. M. Horner.)—{Complete.) 6d. 

The bag has an ope: in the middle of the upper 

part, so as to leave two folding ears, one on each 

of the re , which are provided with eyelets having 

the inside overlapping, and through which a 

staple is to secure them. 

30950. Tritvratinc, Huskinc, on BREAKING GRAIN, 
&c., H. J. Haddan.-—Dated 29th September, 1880.— 
(A icati LJ and B. Bodart.) 


6d. 
The apparatus comprises a cast iron casing having 


the shape of a drum formed of two pieces, so bolted 
together that the upper part can be easily removed. 
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3840. Cop Tunes, J.C. Vanlohe.—Dated 22nd Septem- 
ber, 1880.—{ Not proceeded with.) 2d. 
This consists in making the tube of an elastic 
material which wll unaifcted te steaming or | tho oriental ade te 
»y the bleac or dyeing agents, and in perforating | of said tube at the back, and another opening is pro- JLLEYS OR Drums, G. Perrott.—Dated 24th 
or longitudinally grooving such tube to allow the | vided in the bottom side at the front, the latter ae 3 1880. ‘Not proceeded with.) 2d. : 
vention’ having also a small funnel fitted beneath it. In constructin; pulley the inner side of the 
an even colour throughout the yarn composing it. 
This consists in making eight shaft cords with a 
calico and ribbed back combined, and also with a rib 
a equal to the w of the flang of the 
3843. ror &c., J. White.—Dated 22nd digg Tame, Which Consists Of @ series Of lork-neads — 
September, 1880.—{Not proceeded with.) 2d. say jae in number, extending across the machine if 
a toothed wheel and slightly overlapping or extending beyond the side 4 
impl 
late and actuated by a pinion wheels, so that as the implement travels over the 2 
said roller can be brought nst the revolving wh 
| 3858) 
i} 
[$950) 
RS 
f 
f 
H 
3] 
$ 
23rd September, 1880.—(A communication from D, 
Groesbeck.)—{Not proceeded with.) 4d. 
The general principle of circulation adopted in this 1 T 
spparetes is the exhaustion from the enclosed space to ) 
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The to) has two apertures for the eyptien ot 
air. Pevhole internal — of the casing is 


bars being 

eral about 2 centimetres 
metres thick, and placed about 5 or 6 millimetres 
apart, so as ‘to form a cylindrical grate inside the 
us, These bars extend from one wall to the 


about parallel with the exit of the parte is a shaft 
set in motion by a pulley and a belt ; shaft 
a cast iron drum which moves inside the —. 
and is provided with a certain number of steel bars 
dovetailed into the cylindrical portion of the drum, 
and parallel with its axis. 
MaNUFACTURE oF ToBpacoo, EB. J. Kennedy.— 
Dated 30th tember, 1880. 6d. 
This relates ne construction of for ~ 


of combining ti 
Pilling to bacco, or for por am separately, and has = 
oaipenen to improved means of treating and preparing 
tobacco rolls for sale. A sheath or tube is made 


a spud or which catches in a — cat in 
the machine spindle for the purpose of causing the 
sheath or tube Sopena with the machine spindle. 
Discs or metal plates are then slipped over the ends 
of the sheath or tube, abutting against rings or 
shoulders formed round the circumference said 
ends, and leaving a small portion of the ends project- 


ing through the discs, on which metal collars are 


secured. e drawing shows a +> section of 
the reel. When the reel receives its per quantity 
of tobacco it is removed and subjec' to the ave | 


part of the invention, which consists of first driving 
in a peg to secure the end of the roll, and then 
wrapping a strip of cloth or other suitable material 
around the circumference of the roll, leaving a margin 
or flap all round over the ends of the roll, and outside 
this cloth are wound several coils of rope. One of the 
dises is now removed, and the margin or flap of the 
cloth turned over on the end of the roll and secured 
thereto by pegs. The roll is then turned upside down 
and the second disc removed, and the margin or fla) 
of the cloth on this side treated as on the other en: 
of the roll. The sheath or tube is then driven out, 
and the roll is ready for steaming or pressing. 
4015. Privrers’ Merat P. M. Justice.— 
Dated 4ta October, 1880. —{A communication from J. 


4453. Tar- INHALING Cigars, &., A. Rousseaur.— 
Dated 1st November, 1880. 6d. 

This consists of a tube sha to geo a cigar, 
but perforated to allow the passage air vod 
the mouthpiece, through which it passes snd bosoms 
charged with tar or other 
the oo before passing into the chest a 
bronchial tubes. 


5447. Poriryie Sream, &c., J. F. Belleville.—Dated 


from particles of water and other ded tt 


tion D, recessed at I and g 


and operating substantially as 


an and ter the 


~ vided 1s, which hold them in 

are wis, w! 
tion. There is icine combined with the cradle any 
noe number of cars constructed with cross 
wi stirrups, and 


springs, to afford « uniform su xt to tho cradle. 
Glaim.—(1) The combination of wedges and 
hydraulic jacks for setting the wedges 


keel and of a substantially as herein des 


vessel, 
combination of the wolans GJ, jacks 


cribed. (2) 
FF, and — L, substantially as and for the pur- 
poses set (8) The combination, in a ship rail- 
Q, sp N, cross bars U 
and V, and stirrups Q!, substan’ as and for the 
purposes set forth. 
239,134. SicnaLLinc Apparatus For District TELE- 
PHONE SYSTEMS, Lee A , Boston, Massz., 


assignor to American Bell Telephone Company, same 
ce.—Filed August 7th, 1880. Patented in Canada 
meth 2lst, 1880; in Belgium, June 15th, 1880; in 
Spain, October 20th, 1880; in Jtaly, July 30th, 1880; 
and in ~~ May 12th, 1880, 
electric circuit, two polarised elec 
ng signal bells, the armatures oa 


said magnets being hela by = or their 
oqutvaionte at poles opposite in relation to : each other, 


and is effected by a continuously descending circular 
current between two concentric cylindrical walls, 
affording the steam a channel of large sectional area 

in which it can flow always in the same direction rand 
without loss of p It sists of a 


(5447) 


239,071. Macurxe ror Wetpine Lixxs, Henry C. 

Scink-, Altoona, assignor of one-half to Lewis R. 

Poffenberaer, same place.—Filed May 5th, 1880. 
Cloin.—In a machine for welding c "links, the 


ing recess an 

the horizontal face of the anvil ge die G 
being notched and recessed at K, rabbeted at H, and 


tially as and for the purposes set 


239,147. System or Exvecrric Licnrine, Thomas A. 
Edison, Mealo Park, N.J.—Filed August 9th, 1880. 
Claim.—{1) The method of laying the conductors in 
an electrical supply system, consisting in laying them 
in sets concentrically, as explained, each set being 
connected to the central station at sev “i of laying the sub- 
stantially as set forth. (2) The method 


a8 
each set to the central station by 
several sets of branch conductors, and the various sets 

connected to each other by several sets of 
cow conductors, substantially as set forth. 


23) 151. Mernop or Forminec Extarcep Enps on 
Carpon Fitaments, Thomas A. Edison, Menlo 
Park, N.J.—Filed November 24th, 1880. 
Brief. —Heats by incandescence only the ends of the 
filaments in a a vapour. Claim.—(1) The 
method herein escribed of forming e ends 


in an 
electrical circuit through the portion 
be enlarged, thereby heating the same in a paee-4 


239.54 


trical circuit through any desired portion or 


of the system, the fraction being the number 
— substantially as set forth. (2) The combination, 
with one socket or holder and one derived circuit, of 
one circuit controller and two or more lamps, 


a fractional resistance an Pee 
standard lamp, substantially as set 


149. Incanpescine Exectric Lamp, Thomas A. 
Edison, Menlo Park, N.J.—Filed December 15th, 1880. 
Claim. —i) In an incandescing electric lamp, the 
supporting neck formed with a concavity at the point 


259.149 


where the spating steee pass through and are sealed 
therein, substantially as set forth. (2) The supporting 
neck formed with a solid glass projection, to and u 
which the ot globe is supported and ed, 
substantially as set forth. 


239,152. System or Evecrric Licutixo, Thomas A. 
Bdison, Menlo Park, N.J.—Filed October 30th, 1880. 
Claim.—The combination, with a main circuit and 
branch or multiple arc circuits, and translating devices 
in the latter, of a controlling circuit and devices 
therein controlling or governing the circuits through 


(235152) 
NZ 


the translating devices, = og means in the controlling 
circuit for , at will, the controlling or govern- 
therein to operate, substantially as set 


239,153. Evecrnic Lamp, Thomas A. Edison, Menlo 
Park, N.J.—Filed August 2th, 1880, 
Claim.—{1) The combination, with the glass enclosing 
globe and incandescing conductor of an electric lamp, 
of a support hermetically sealed to the Ang and sup- 
porting carbons at a distance a the point of 
valine, substantially as set forth. (2) () The combina- 


tion, with the conductors of an i t electric 
lamp, of a glass support, to which ae conductors are 
sealed at one or more points, one near the clamps and 
one where the conductors enter the enclosii 
so that the latter point is removed a little ce 
from the former, substantially as set forth. 
239,154. Retay ror Thomas A. Edison, 
Menlo Park, N.J.—Filed Deeember 14th, 1880. 
Claim.—The combination, with a local’ circuit 5 4 
high resistance in 


instruments therein, of a flexible 


such circuit, and a metallic contact resting therein 
and con by the main cireuit, substantially as 


the water, while the ry Fa gluten are 

broken, then whipping or the wet 

Frags , whereby any starch Any ill adheres to the 
ents of gluten and bran is detached therefrom 
rithout pulv the gluten and bran, and the 

ware carried with water, and then Bepa- 


— gluten and bran from the water with which 
ch is mixed by sifting, substantially as set 


Sream Enoine Governor, Edward Huber, 
Marion, Ohio.—Filed December 21st, 1880. 
oy combination with the main shaft of an 
engine, the dise as described, the levers pivotted 
thereto and provided with governor weights,, the 


collar secured to the hub, which connects the lever 
with said collar, and said hub provided with friction 
arms having give, the excentric operated by said fric- 
tion arms, and the arms for confining the gibs to their 
seats, substantially as and for the purposes specified. 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND.—At the twenty-fourth annual 
meeting of this Institution, he! in the offices, 
Bath-street, Glasgow, on Tuesday night last, the 
Institution's medal for the session 1879-80 was 

warded to Mr. John Thomson for his 
On the St. Petersburg Waterworks.” 
the support of the mentors 
towards the establishment of a lectureship of 
Naval Architecture and Marine Engin = 
the University of Glasgow. A discussion 
took place on a paper by Mr. Andrew Jeailihen 
“On the Technical Education of our Young 
Shipbuilders, and Artisans.” Mr. 
William Rowan, of Belfast, afterwards read a 
paper “‘ On Pistons.” 

THE MILLING INDUSTRY IN MIxNRapouis, —It 
is stated that one of the leading mills in Minne- 
apolis is being e ed to a Bac: Reg of 4200 
barrels The output of the mills 
having a capacity of 1000 or more barrels s day 
is 15,650 barrels for seven mills, rene: other 


: grand totel of 24275 


Brief.—A le pro with compo 
other, and are rigidly fixed by means of flanges pro- working longi! y under the keel 2 Al 
vided at each end, and a small pin in their centre. | 
| 
259.088) : 
corresponding in length with the width of the | 
of the spinning machine, which sheath is passed over 
he ordinary machine spindle. and around the interior WN = 
=|: 
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= 
| 
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L. Chapin.) 6d. 
This consists in making printers’ metal furniture of t 5 
| 
| re 
| 
| 
28th December, 1880.—{Complete.) 6d. — = 
This to an arrangement for purifying steam = 
| 
| 
| 0] 
— 
( 
6 Pee conductors in an electrical supply syste: isti 
= ¢ pply system, consisting 
G 
: vertical cylinder A and an inner concentric cylinder => 
B, the space between them being closed at top and TT 
along its entire height on the side of the steam inlet 
C, but open at the bottom and along its entire height 
at the side farthest from the steam entrance, the on) 
chamber D within the cylinder B leading to the steam nT 
outlet E. Fis an automatic cleansing cock, and Ga | 
blow-off cock with a dipping pipe. A regulator of 
improved construction is used in combination with 
" this apparatus, and serves to regulate the pressure and j 
flow of the steam. if 
SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 
7 
1 / 
4 | through which flows a stream of from a carbon 
~ lr | SA compound, substantially as set forth. (2) The combi- 
~ nation of a receiving globe or chamber, means for 
passing therethrough a stream of vapour from a 
SSF 
iT —SSS— 239,150. Execrric Lamp, Thomas A. Edison, Menlo omas A. 
Park, N.J.—Filed August, 6th, 1880. —Filed February 5th, 1881. 
Claim.—(1) The combination, with one derived Claim.—The herein-described method of obtain’ 
ome, of a multiple are system of two or more lamps, | starch from grain, which consists in first grinding t 
each of a fractional resistance and radiating surface of | grain high with water, whereby the ter porti 
the resistance and radiating surface of the standard ' of the starch is loosened and cuxied cnwend wil 
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THE IRON AND STEEL INSTITUTE. 

Tue annual metropolitan meeting of the Iron and Steel 
Institute began on Tuesday at 10.30, and terminates to-day. 
The meetings are held, as usual, in the Hall of the Insti- 
tution of Civil Engineers, 25, Great George-street. The 
meeting extends over three days; but, unlike the Insti- 
tution of Naval Architects, the Iron and Steel Institute 
sits only during the day time, on which fact it is hi Phone em 
to be congratulated. The proceedings began on Tuesday 
with ously | formal business ; and it is satisfactory to learn 
that the Institute advances apace in prosperity and im- 
portance. The Bessemer medal for the year was presented 
to Mr. Menelaus, the manager of the Dowlais Works, and 
it could not have been better bestowed. Mr. Smith, 
manager of the Barrow Steel Works, president elect for 
the ensuing year, was inducted into the chair which has 
been so ably filled, by Mr, Williams, the retiring president, 
to whom a vote of thanks for his past services was warmly 
accorded. Mr. Smith then delivered his 


PRESIDENT’s ADDRESS, 

This occupied more than an hour in the reading, and 
was a very masterly exposition of the present position and 
prospects of the iron and steel trade. We have seldom, if 
ever, found statistics put together in so readable and 
attractive a form; of scientific interest, however, the 
address possessed hardly a trace, Mr. Smith being almost 
entirely silent concerning such questions as the dephos- 
phorisation of steel, which is perhaps no matter for 
wonder, seeing that the good folks of Barrow are by no 
means too apxious to see a process succeed which would 
render the Cleveland district a most formidable rival to 
the hematite country: Mr. Smith, after referring grace- 
fully and in well-chosen lan, e to the honour conferred 
on him by the Institution, and having pointed out that it 
began twelve years ago with only 100 members, while it 
has now 1100, invited the attention of his hearers to a 
retrospect of the progress of the iron and steel trades 
during that period. He complained that the returns of 
the Mining Record-office, as well as those of the Board of 
Trade, were issued so late that they lost their practical 
value ; but on the other hand the British Iron Trade 
Association gave the figures required in a reasonable time. 
Thus it supplied statistics of the iron and steel trade of 
1880 in two and a-half months after the expiry of that 
year, and he would venture to say that the report referred 
to must go far to induce many who have not hitherto seen 
their way to join the Association to reconsider their 
decision, and thus assist in bringing to a more prominent 
and successful position a most important organisation, 
and one which has really grown out of the [ron and Steel 
Institute. 

Twelve years ago the importation of ores into the United 
Kingdom reached 114,000 tons. In 1880 it was 2,600,000, 
while about 17,500,000 tons of British ore were raised. 
Our enormous import of ores was mainly of the class 
required to make pig iron suitable for Bessemer and open- 
hearth steel ; and over 2,000,000 tons of this quantity came 
from Bilbao. Having given in detail figures further illus- 
trating the growth of the manufacture, he made the 
curious statement that in Prussia, Austria, and Sweden 
the quantity of ore raised per man reached 130 to 140 tons, 
while in Luxembourg it reached 600 tons. He did not say 
how much each man raised in Great Britain, but he held 
that there was foundation for the assertion which had been 
made that pig iron cost less in the Grand Duchy of Luxem- 
bourg than in any other country. He then proceeded to 
deal with coal statistics, showing that we had enough at the 
present rateof use to last 900 years ; and that the improve- 
ments which had been effected in making iron and steel have 
kept down consumption by about 10,000,000 tons per 
annum. In 1871 each ton of pig iron represented 3 tons 
of coal ; in 1881 it represents 2 tons 4 cwt. A ton of iron 
rails formerly represented 5 tons of coal; a ton of 
steel rails can made for 2 tons 15 ewt. Last 

ear we made 800,000 tons of steel rails. Turning to 

last furnaces, after complimenting the Cleveland iron- 
masters on their enterprise, he went on to deal with the 
yield. On the west coast a make of 500 to 600 tons per 
week is the rule with ores containing from 53 per cent. to 
57 per cent. of metallic iron. On the east coast one fur- 
nace at Consett, supplied with Bilbao ore, has averaged 
750 tons per week for some months past, the pig obtained 
in both cases being of the quality called Bessemer. In 
the month of April, 1862, 1279 tons of iron were made in 
one fortnight at the Barrow Works, with a furnace 45ft. 
high and 16ft. bosh ; and during the last four days of this 

riod the make was 460 tons, the quality of the iron 

ing grey forge, and the ore soft hematite of 55 to 56 per 
cent. richness, The experiment showed that to produce 
500 tons per week regularly with a minimum consumption 
of coke required an increase of height and diameter. As 
to American practice, one of the Edgar-Thomson furnaces 
is said to have produced over 1200 tons in a single week. 
It would be interesting to know in twelve months from 
now whether an annual make of 60,000 tons with 
one furnace can be maintained; and if so, whether 
the consumption of fuel has not been larger than in 
furnaces which, with the same raw materials, pro- 
duce more moderate quantities. To those whose efforts 
are devoted to making Bessemer iron, it is well known 
that blast furnaces when new are more trustworthy and 
economical in their working than those which have been in 
penton three or four years. He thought that in view of 
the large results we now know can be obtained with fur- 
naces = of receiving large quantities of blast heated 
to a high temperature, and bearing in mind that the wear 
takes place almost entirely in the lower part, that an 
arrangement by which the hearth and a few feet of the 
bosh could be bodily removed, and replaced by a new 
vem portion already built and dried, was worth con- 
sideration, as thereby a rapid destruction of the furnace to 
attain great results as to the quantity of iron produced 
might be advantageously combated by a method calculated 
to facilitate its renewal in « short space of time, and not 
subject it to the serious drawback je out of blast so 


frequently and oe so long a time for repairs, It 
might be said, indeed, that the old system of repairs which 
is still practised is the last inheritance from our fore- 
fathers in blast furnace management that they still enjoyed. 
Mr. Smith by no means believes in the total extinction of 
the iron trade. On the contrary, he produced figures to 
show that, between 1869 and 1879, the six iron-making 
countries of the world increased their production by 
about one-third. There are no accurate returns available 
for the United Kingdom, but there is reason to believe 
that about 175,000 tons of manufactured iron were exported 
in 1880 in excess of the quantity exported in 1879; and 
there must be still in operation over 5000 puddling 
furnaces. About 45 per cent. of the total pig iron produc- 
tion of the world is still converted into iron. In 1869 
Great Britain produced 160,000 tons of Bessemer ingots, 
while in 1880 the make was 1,044,000 tons, the latter 
figure being an increase of 210,000 tons on the make of 1879. 
In 1880 our production of Bessemer steel rails reached 
740,000 tons, equal to laying 7500 miles of railway with rails 
of 65 lb. weight per yard. In the appliances and 
machinery used for this new and important trade, 
very important changes have taken place; to such 
an extent, indeed, that while within the last seven or 
eight years 50s. per ton was roughly deemed the difference 
in value between iron and steel rails, manufacturers of 
steel rails have during the last two years had to compete 
with iron rail-makers on equal terms, and in one case a 
railway company bought 60,000 tons of steel rails at a price 
that left less than 90s. per ton at the works. Twelve years 
ago apair of Bessemer converters did not average more 
than five charges every twelve hours; now the average 
will a be nearer fifteen. At the first-named 
period, rolling mills upon strengthened patterns of the old 
iron mills could roll 500 to 600 tons per week of such rails 
as are used on British railways, whereas now they can 
much exceed 2000 tons per week. As we have said, Mr. 
Smith supplied no information concerning the Thomas- 
Gilchrist nanan which he just glanced at, and he 
skimmed pleasantly over a great many other subjects of 
interest, such as the conversion of ores directly into steel, 
Messrs. Parry and Tucker’s spectroscopic analysis, and the 
application of steel and iron to shipbuilding. If he said 
nothing new on such matters, he at least spoke pleasantly, 
and made his figures attractive. He closed with an 
eloquent peroration, in which he paid a high compliment 
to the services rendered to the metallurgical arts by the 
Institution, and resumed his seat amid well-deserved 
applause. Mr. Smith possesses natural advantages which 
fit him for the post which he fills. He has an excellent 
delivery, a good voice, courtesy, and above all, method. 

Sir Henry Bessemer briefly and in well chosen language 
proposed a vote of thanks, which was passed unanimously. 

Mr. Jeans then read a letter concerning Casperssen’s 
converter ladle, described in a paper taken as read at 
Dusseldorf. The accompanying cut illustrates this ladle, 
the invention of Mr. Casperssen, of the Westanfors 
Bessemer Works, Sweden. This ladle is provided with 
the arrangement common in Bessemer ladles for casting 
through the bottom, and has at a limited height from the 
bottom a side opening A, fitted to the mouth of the con- 
verter by means of fire-clay luting, and the cotters C, one 
on each side of the mouth of the converter, driven through 
the eyes B. When a Bessemer blow is finished, and the 
converter has been partly tilted, the converter ladle is 
pines t by a crane and the sling D to the converter 
mouth, a fastened. To give the luting time to dry, the 
converter remains about five minutes in the position 
shown in Fig. 1, the blast of the converter entering during 


Y 


the running out of the metal. The converter is then 
tilted, as shown by Fig. 2, and the casting begins through 
the tap-hole E. The advantages attained by the con- 
verter ladle are thus stated :—The formation of sculls is 
avoided, and a greater percentage of ingots thus obtained; 
the ingots are denser and sounder both externally and 
in their upper ends; the ingots produced from the 
same charge are of more uniform quality ; less work 
has to be expended on the ingots in cleaning or removing 
the scrap, and the ingots, when hammered or rolled, 
yield less metal which has to be rejected as unser- 
viceable cuttings. The letter confirmed the state- 
ments in favour of the invention made in the paper in 
question, The ingots produced were increased in density 
and the work was reduced. He then read a letter from 
Messrs. Parry and Tucker, who stated that they had 
obtained a grant of £100. They had worked on a powerful 
arc, and obtained better spectra, and they could now say 
that it was possible to read the composition of a steel or 
iron by the spectroscope, even quantitatively, because the 
larger the quantity of an impurity present the more 
common were its lines in the spectrum. 

Mr. Parker, of Lloyd’s Registry, then read his paper on 


Tue Reuative Corrosion or Iron AnD STEEL. 
This was in all respects a very able contribution to a much 
discussed subject. We must content ourselves with givin 
the main facts, Twelve discs, 4}in. diameter, were obtain 
from each of eleven steel and iron-making firms. Six of 
the discs from each maker were turned bright, to remove 
all scale, and the other six were turned round the edge 


only, Each disc was carefully weighed to ;5;5oth part of 
its own weight at the Royal Naval College, Greenwich. 
They were divided into six series, each containing twenty- 
two dises, one black and one bright, and were fixed 
together, as shown in the cut, by means of an iron rod 


which had been covered by a glass tube, the plates being 
separated from each other by means of glass ferules about 
fin. long and lin. diameter, thus so far as possible insulating 
each disc, and preventing galvanic action being set up between 
them. These sets of discs were then exposed to corrosive in- 
fluences of various kinds. Some were put in the boilers of 
steamers, in different trades ; one was fixed under the pier 
at Brighton ; another on the roof of a house in London. 
They were exposed for various periods, some for nearly a 
year and a-half. The general result was that the steel did 
not corrode faster than iron; but while the bright plates 
appeared to corrode equally all over, those with the scale 
on pitted, which isa much more serious matter; all the 
corrosion, or nearly all, being seemingly concentrated on a 
limited area. In some cases eae ferrules corroded 
pe aeere than the iron or steel. As will be seen further on, 
thi pe seems to be due to galvanic action between the 
black oxide and the iron. Mr. Parker gave tables setting 
forth all the results obtained, but he warned his hearers too 
much importance should not be attached tosmall scale experi- 
ments. He could say, however, that they had 1100 marine 
steel boilers running, and that the most careful inspection 
by Lloyd’s surveyors showed no difference between their 
behaviour and that of iron boilers under the same circum- 
stances. 

After an adjournment for luncheon, the proceedings 
recommenced at 2 p.m., when Mr. Denny, of Dumbarton, 
read his paper on 


Tue Economica ADVANTAGES OF STEEL SHIPBUILDING. 


This paper dealt almost exclusively with the saving in 
weight to be effected by using steel instead of iron in build- 
ing ships, and this was for all classes of ships with great 
uniformity as nearly as possible 13 per cent. The more 
important figures in Mr. Denny’s paper are set forth in the 
following tables:— « 


Cost of Iron required in a Spar-decked Steamer of 4000 Tons Gross. 


Tons. £ £ 
Plates, angles, andbulbs ... ... 2,098 at 6°0 12,588 
Round and bead iron... a ,<e 202 
Forgings » 296 1,050 
Rivets ... » 0? 


Less 9 per cent. scrap ... n 3 735 


Round and beadiron ... ... 202 
340 2,112 
Steel plates, angles, and bulbs... 1,569 ,, 9°25 14,513 
2,030 18,715 
Scrap, 9 per cent... ... ... 183 ,, 3°5 
18,075 
invei 8,075 _ 
Cost per ton invoiced... ... 3030 £8°9 


Mr. Denny complained that the iron makers charged as 
extras any size the least out of the common. Thus owing 
to the plates in the iron steamer in the preceding tables 
being 16ft. long, 610 tons of them exceed the limits allowed 
by ironmakers in size and weight, and on this an extra 
payment of £650 would be required. The true cost of the 
iron would therefore be £15,151 instead of £14,501. The 
limits allowed by the steelmakers would entail no extras on 
this vessel. As concerned labour, the cost of rivetting with 
steel was 5 per cent. greater than with iron rivets. He advo- 
cated in the strongest terms the reduction of the cost of steel, 
and advised steel makers to use every effort to bring it 
down to the price of iron. Concerning corrosion he 
little to say, save that according to his experience ‘there 
was no cause for alarm, steel behaving like iron. 

This paper and Mr. Parker's were taken together for 
discussion, and we regard it as a curious fact that although 
there were several eminent chemists present not one of 
them, save Mr. Snelus, opened his lips. Indeed, at first it 
seemed as if there was to be no discussion ; a solemn silence 
pervaded the assembly, and it was not until Mr. Smith had 
vainly tried in several directions to get some one to speak 
that Mr. Snelus rose. He cited twenty-five steel boilers 
which had been under his observation for eight or nine 
years, and they were just as good now as when they began 
work, with the exception of a very little pitting. He then 
advanced the theory that pitting is due to the irregular 
diffusion of manganese through the plates, this 
theory being founded on the fact that it was 
only some soft old Bolton steel plates with a 
lot of manganese in them which had pitted. He was 
now experimenting, he said, with a view to find out 
whether he was right or not. Mr. Parker’s experiments 
were very good, while those made by the Government 
Boiler Committee were extremely bad. Turning to Mr. 
Denny’s very natural wish to have cheap steel, Mr. Snelus 
explained that it was very difficult to make it cheaper 
than it was while scrap could not be profitably utilised. 
Thus a ship plate began with an ingot worth £5 a ton, 
about 32 ewt. of that ingot was required to make a ton of 
finished plate. The difference mainly appeared as scrap, 
which was only worth £3 a ton. But when they dealt 
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with iron, the scrap from the plate was really No. 2 iron, 
and was worth a good deal more than the puddled bar. 
Mr. Snelus caused some amusement by turning the tables 
on Mr. Denny. That gentleman said, in the course of his 
paper, that he could forge up his steel scrap, and the 
forgings were worth more than if of iron. Mr. Snelus 
now urged the shipbuilders to buy scrap and pay a good 
price for it, because Mr. Denny admitted it was worth it. 

Mr. Richards said he had had experience with sixty 
steel boilers, and had no trouble from corrosion, save when 
some water spoiled by pyrites was used, and that was 
caused by putting zinc plates in the boilers. 

Mr. White, of the Admiralty, spoke of Mr. Barnaby’s 
experiments on corrosion made in Portsmouth Harbour, 
the result of which was that if the least scrap of black 
oxide was left on the plate, it would cause pitting, which 
was a serious matter, while diffused corrosion was so slow 
in its action that it was of no consequence. In the Govern- 
ment ship yards the plates were cleaned by pickling, but he 
hoped that experiments now being made would be success- 
ful, and that they would be able to clean the plates when 
in place. The steel was dearer than iren principally 
because people insisted on having a steel which was much 
better than the iron they were previously quite satisfied 
with. Mr. Walker and Mr. Martell added little to what 
had gone before, but they agreed in condemning a paper 
on the comparative endurance of iron and mild steel when 
exposed to corrosive influences, read before the Institution 
of Civil Engineers on the 29th of March, by Mr. 
David Philips) Sir Henry Bessemer followed the same 
line, and said that he made a few calculations, and if the 
statements made in that paper were true, then nothing 
would be left in 8} years of boilers made of gin. plates but 
the coat of paint on the outside. As a matter 
of fact, boilers did not exist as ghosts, and such 
assertions as those he called in question were refuted 
by the fact that he could name six boilers, each 30ft. 
long, made of ;4;in. steel plates, which were good now 
after twenty-two years’ service. Mr. Williams, the past 
president of the Institution, warmly and vigorously 
defended the steel-makers from Mr. Denny’s imputations. 
They did all they could do, he asserted, to make steel 
cheap. If shipbuilders would be content with steel as 
good as iron they could have it cheap. To make good 
steel plates it must be well worked, and there was a great 
practical difficulty about this. He explained that in an 
.80 Ib. steel rail there are about 8 square inches of cross 
section. Such a rail is rolled from a 15in. ingot, with a 
section 28 times that of the rail. But to keep this 
proportion in an ordinary ship plate the ingot must be 
35in. by 20in., and for lin. steel boiler-plates the ingot 
would have to be 40in. by 38in. “ Why,” cried Mr. 
Williams, “to roll such a thing would be like rolling 
the end of a house. I once saw them rolling a plate in 
Sheffield 25ft. long, 60in. wide, and 5in. or 6in. thick, 
and they rolled it in double lengths to save crop ends.” 
This sally was received with shouts of laughter. 
“People who could do that sort of rolling could 
roll anything,” added the speaker. He went on to add 
that at present enormous rolling apparatus was quite out 
of the question, and they were compelled to use costly 
hammering which made steel dear. Mr. Williams created 
further amusement by his description of one of Sir Henry 
Bessemer’s earlier proposals. ‘“ He was to have,” said Mr. 
Williams, “a couple of rolls, I don’t know how large, 
40ft. or 50ft. in diameter, and fiuid steel was to be poured 
on them in a continuous stream, and they would turn out 
steel plates in any length just like cartridge paper.” Testing 
steel added to its cost, and he could assure the steel users 
that anything that reduced the worry of steel makers 
would be well repaid. Mr. Riley made a most vigorous 
speech in defence of the steel makers. He warmed with 
the subject, and spoke quite to the point. He was 
especially severe on those “ who were always ready to put 
the steel maker in the pillory. “They hunt out,” he said, 
“every little flaw ordefect. They stick upthe bad plate before 
the world, and they crucify us with diagrams.” On one point 
he was quite determined, namely, that no matter what the 
outcry for cheap steel, he would not be a party to the 
wasting of hard-earned reputations by risking quality. 
Tests were of the greatest value, costly or not, and must 
not be given up. 

In replying on the discussion Mr. Parker detailed the 
circumstances of the failure of the Livadia’s boiler plates, 
and called attention to the fact that, whereas iron plates 
will not fail when they are let alone, steel plates crack 
when there is no one meddling with them. He showed 
specimens taken from the Livadia’s plates. Mr. Denny in 
his reply dealt principally with Mr. Snelus, and explained 
that he had scrap enough of his own to work up without 
taking that of steelmakers off their hands. He ve 
energetically assured the steelmakers that if they thought 
any ienience would be shown by him to steel they were 
much mistaken. He would treat it just as he treated iron, 
no better and no worse, with one exception, he would not 
let steel be worked at a black heat. It was quite true 
that iron was good enough for ships while they kept at 
sea, but it was not as good as steel when they went ashore, 
and steel was so superior, he argued, for ships on rocks and 
sandbanks, and other places where they ought not to be, 
that the cost of insurance was reduced. As to the cost of 
steel, in a comparatively short time it had fallen from 
double the price of iron to 50 per cent. dearer than iron, 
and he was quite certain that in about a year and a-half 
it would be no dearer than iron. A vote of thanks was 
passed to both Mr. Parker and Mr. Denny. 

It was now long past three o'clock, but the president 
advised the reading, by the secretary, of a paper by Mr. 
Sirgius Kirn, 


Os THE MANUFACTURE OF STEEL AND STEEL Puares 1x 
Russia. 

This was a description of the process as carried out at 
the Obouchoff Works, near St. Petersburg. The plant at 
these works consists of two 10-ton Siemens-Martin fur- 
naces, without muffies or auxiliary furnaces for the pre- 
vious heating of the scrap, the top-ends of ingots, &c., of 


which the charge is composed. The gas-producers are 
arranged so that one part of them may be fired by wood 
and another by coal. The ladle turntable is controlled by 
hand, and the moulds are placed on a semicircular eleva- 
tion. The ingots which are cast at present are used for 
the rolling of tires and plates, mostly for shipbuilding. 
The charge is introduced into the furnace in a cold state at 
once, and very often pieces of steel—top-ends of ingots— 
weighing about 2 tons are introduced, with other scrap 
and waste ingot-ends. The average weight of the total 
charge is from 8 to 9 tons. The charging of the furnace 
is completed in 1 to 1} hours, anda full supply of gas 
melts the steel, if all is going on well, in 3$ to 4 
hours, when about 1 to 14 ecwt. of ferro-manganese 
is added. After this a sample is taken, and the usual 
forging and tempering tests are made. In case the metal 
has not attained the desired degree of softness, after some 
20 to 25 minutes another test is taken ; but, in most cases, 
it is found better to add at once a certain quantity of good 
iron ore—magnetic or brown—in the form of a powder. 
The reaction which then takes place soon brings the molten 
metal to the desired degree of softness. Before casting a 
certain quantity of ferro-manganese is again added—usually 
about ? to 1} cwt. The loss in the process varies from 
7 to 9 per cent. The whole process of making open-hearth 
steel, reckoning from the commencement of the charging 
till the tapping, occupies from 5 to 6 hours for medium 
steel—tires—and about 7 to 74 hours for soft steel—plates. 
In 1 to 1} hours after the casting is over, the furnace is 
ready for another charge. 

Not a dozen members remained to hear this paper read, 
and when it was concluded the meeting adjourned without 
discussion until the next day, Thursday. We reserve our 
report of the proceedings of yesterday until next week. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Iv our last impression we brought down our report of 
the proeeedings of the Institution of Mechanical Engineers 
to the evening of Thursday, the 28th of April. Two 

were read; one on rivetting, by Baron Clauzel, 
and the other on rivetted joints, by Professor Kennedy, 
We were compelled by want of room to hold over our 
report of the discussion which followed, and which we 
now give. It was opened by Mr. R. H. Tweddell, who 
first referred to a table—page 325—giving the practice, as 
regards pitch and diameter of rivets for plates of given 
thickness and form of joints, of a large number of the 
leading boiler-making and engineering firms in England. 
Mr. Tweddell considered that these tables showed that the 
general practice of English eugineers conformed to and 
was confirmed by the results of Professor Kennedy’s experi- 
ments and the deductions therefrom. He then reterred to 
the diagram—Fig. 1— illustrating the incipient set which 
takes place with steel tested by Professor Kennedy, saying 
that he feared that that curve indicated that some value 
less than the ordinarily assumed value of the elastic limit 
must be taken in necessary sectional 
areas of parts of structures. e next referred to the 
influence on the pitch ordinarily adopted by engineers of 
the known effect of heavy caulking, and remarked that 
few boiler-makers now caulked with anything but the 
light hand-hammer and a light set tool formed so that 
caulking in the ordinary sense of the term was not per- 
formed, but only a gentle swelling of the edge of the plate, 
commencing at the centre of the edge, and from which 
there was practically no strain on either the plate or the 


rivetting. 
Mr. Fr W. Webb sketched a caulking tool, or rather set, 
shown by the annexed diagram, by which no “ fullering,’ 


was done, and no injurious strain visited upon the plates. 
He also referred to the practice at Crewe of sponging the 
plates along the parts to be rivetted together with warm 
sal-ammoniac and water, so that the scale was effectually 
removed, and this made caulking unnecessary, nothing 
being done to the joints when they leave the boilermaker’s 
shop. He also said that the plates were always sponged 
with a solution of sal-ammoniac when the shell was com- 
pleted, in order to remove the whole of the magnetic oxide 
scale, as this prevented corrosion, the plates being after- 
wards washed and coated with glycerine to prevent rust 
if the boiler was not at once put to work. In order to 
prevent the grooving of the plate, which at one time 


TY | generally oceurred at the edge of the angle-iron or steel 


at the smoke-box end of boilers, he had adopted the follow- 
ing plan. The angle bar was made to oversail the plate a 


little, and rivets of larger diameter at the root of the angle 
than at the edge were used. The strain was thus spread 
over the whole of that part of the plate joined to the 
angle, and the cause of ving at A was removed. He 
said that 100,000 practical tests of steel plates had been 


was almost all exterior corrosion, but Mr. Webb said that 
in the vessels of the London and North-Western Company 
corrosion took place more in the inside, partly due to the 
excreta of the cattle carried, and which found its way into 
the bilges. 

Mr. Boyd referred to Professor Kennedy’s curve, Fig. 1, 
and seemed to have some fear that it indicated the neces- 
sity of attaching a lower value to the limit of elasticity, 

Mr. Cowper (president) remarked that he had on a pre- 
vious occasion described an instrument which h> called an 
extensometer, which showed that very small permanent 
sets took place before the ordinary elastic limit or point of 
“breaking down” of the material was reac! ed. 

Mr. W. Traill remarked that though the results of Pro- 
fessor Kennedy’s experiments with strips of plate 
and 4in. gave tensile resistance practically the same, other 
experiments had indicated that the strength of plates of 
different widths was not the same, the narrow strips exhi- 
biting greater resistance. He considered that there was 
no cause for alarm in the fact that iron and steel plates 
showed slight permanent set before the ordinary elastic 
limit was reached, 

Mr. Longridge considered that the high proportional 
strength of rivetted joint obtained by Professor Kennedy 
was due to the larger diameter of rivet used, and with 
respect to the greater tensile resistance of the part of a 
strip which remained after punching, he remarked that 
this was not exhibited in any case in experiments on iron 
with which he was acquainted, though it had been found 
to be the case with iron strips in which a hole had been 
drilled. 

Mr. Schénheyder referred to the experiments on the 
shearing resistance of rivet steel, and said that he should 
expect that the friction of the cutting pieces in Professor 
Kennedy’s apparatus somewhat increased the result. 

Mr. Hall said that the tables of Mr. Tweddell, to which 
we have already referred, showed that the ordinary prac- 
tice agreed with Professor Kennedy’s results as to pitch of 
rivets, but not as to diameter of rivets. It was necessary, 
he considered, in assigning the thickness of plates for a 
boiler, to make a sufficient allowance in all cases for the 
corrosion of plates. 

Mr. Jeremiah Head said he considered that the practice 
of bending plates after they were punched was peubahhy it 
frequent cause of fracture along the rivetted joints, for 
that part which was punched was bent much more in 
passing through the bending rolls than the other parts of 
the plate, and that no doubt incipient cracks were pro- 
duced in this way. He also referred to the bad effect of 
using bolsters much larger than the punch, and sketched 
the annexed in illustration of his remarks, 


BOLSTER 


BURR 


Mr. John referred to Professor Kennedy’s substitute for 
the usual modulus of elasticity, and said he had a long 
time urged that this modulus should be expressed as a 
function of the load. On the effects of punching he 
remarked that this was small in thin plates, such as those 
tested by Professor a but the case seemed to be 
very different with thick plates, the loss of strength on 
punching was very great as compared with the author's 
results, He also considered that Professor Kennedy's widest 

lates were not sufficiently wide to show the difference 
tween the strength of narrow strips as tested in a test- 
ing machine, and whole plates as built into a structure. 

The discussion was then adjourned, and on its resump- 
tion on Friday evening Mr. Druit Halpin described the 
results of some experiments on the tensile strength and 
elastic limit of some pieces of steel, which showed that 
the ultimate strength was less than the strength exhibited 
at the elastic limit, as shown by the annexed curve, in 


TONS 


EXTENSION 


which A represents the point at which destructive exten- 
sion commenced, and B the point at which rupture took 


made at Crewe, and only two plates had ever | place. 


had to be rejected after being worked up into a boiler. He 
considered it wholly unnecessary to heat boiler plates to 
bend them, and annealing was unn and injurious 
when badly done, or done by simply heating a number of 
plates and then allowing them to cool. All the plates at 
Crewe were punched, and with a bolster about ;‘-in. larger 
than the punch, and no injurious effects on the plates were 
noticeable, though about two boilers were turned out every 
three days at Crewe, all working at 140 lb. per square 
‘neh. It had been remarked that the corrosion in ships 


Mr. Paget made some remarks upon this, saying that 
if Mr. Halpin was right in saying that the ultimate resist- 
ance was less than that at the elastic limit, he could only 
say that his breath was taken away. Mr. Paget certainly 
seemed excited at what he understood as an alarmin 
statement, Mr. Halpin the while standing at the blac 
board with a smile of surprise, in which there was also 
something comic; but he re-explained that at the point 
A, destructive extension had commenced, though the ulti- 
mate resistance went up to as high as shown by the upper 
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-t of the curve. Here extension so increased that the 
sectional area rapidly decreased, and the load the specimen 
could carry decreased with it. This isin fact just what Pro- 
fessor Kennedy’s experiments, and many hundreds before 
his show, and it valle looked as though Mr. Halpin threw 
out his remark and drew his curve to frighten Mr. Paget. 

Mr. L. Fletcher said that he had little information to 
supply that was new, but what he had was at the disposal 
of the members of the Institution of Mechanical Engineers. 
He had recently carried out a number of tests of the 
strength of rivetted joints in boilers, making these tests 
not as though the materials were in a machine, but under 
actual working conditions, He had these tests made in 
comparison with kindred tests made by Mr. Kircaldy. 
The boiler tested by hydraulic pressure was 7ft. in 
diameter, with 2ft. 9in. tubes, and built up of seven belts 3ft. 
wide. The general result was that rivetted seams in the 
boiler were much stronger than in the testing machine. In 
the machine the single rivetted joint had but 53°84 per cent. 
of the strength of the solid plate, while in the boiler it had 


CompiLep BY Mr. R. H. TweppE THE 
Practice 1n Riverine. 


Single-rivetted Lap Joints. 
Thickness Di Diameter | pitch, | _ Pitch 
of plate. of rivet. Thickness Diameter. 
B 2°00 1 2°80 
2°00 1 2°60 
D 2°00 1 2°60 
F 4 2°00 1 2°60 
1°66 13 2°80 
B » 2°00 2 2°66 
2°00 2 2°66 
H ” 1°66 1 2°80 
B 1 2°00 2 2°57 
C 2°00 2 2°42 
D 1°71 1 2°50 
F | 2°00 2 2°42 
A } 1°50 2 2°66 
E | 1°62 2 2°46 
F x4 1 2 23 2°87 
1°55 23 2°42 
E ” 1-44 2 2°46 
A 2} 2°57 
H 1°2 2 2°66 
H 1°63 2g 2°33 
A } 1 1°33 2°5 
D bs 1 1°33 2 2°25 
G 1°5 2 2°22 
H 1°53 2°3 
1 1°14 2 2°5 
1a 1°56 2°18 
c 1 1 1 2 2°25 
D 1°12 2 2°22 
c 1k 1°09 23 2°11 
Double-rivetted Lap Joints. 
| Thickness Diameter | Diameter Pitch Pitch 
| of plate. of rivet. Ithickness aia. 
| 2°00 2} 3°60 1 1°28 
| | 2°00 2, 4°00 18 | 1°83 
D | ” 2°00 2 | 21 1°80 
2°00 | 2 460 | 1 2°30 
” 2°00 % | 38 1°25 
whe 2°00 2h | 3°33 1 1°53 
| 2°00 | 4°50 1 2°25 
H 1°66 2} | 3°60 
1 | 1°83 1), 2°58 
3 | ie 2°00 28 | 3°50 1 2°33 
D j 3°33 1 1°66 
2:00 | 4°42 | 2-21 
A | } 1°50 | | 8°83 
Bi.» - | 2 | 2°46 | 1h 1°60 
1 2°00 | 4g | 4°37 2 2°18 
a 150 | [sss | — | — 
155 | 9/814 | 12 | 1°56 
ii 1-44 | | 246 | | 1°60 
140 | 8 842 | — 
133 | 8 | 3800 | — 
D | ” 1 1°38 | $25 | 2 1°62 
G it 1°50 | 3°22 = 
A | 1 1°28 3} | 2°83 = 
1 1:28 | 8°22 
1°20 | 2} | 1°55 
I | ” 1} 1°33 | | 2°80 _— 
1 125 | | 2°80 
Dj» 1 112 | 3h | 8°11 2} 1°55 
1 137 | 3h | 
1°23 | | 8-14 2} 1°65 
A 1} 1°22 33 | 2°72 


56 per cent. The cause was no doubt that the crossing of the 
seams and the way in which the plates were put together 
kept the strain more direct than it would otherwise be. 
There was no doubt as regarded punching, that pro rata it 
made iron stronger. He called attention to a defect due 
to the flat in all boiler plates left when they are bent 
between three rolls only. A strip at each end of the plate 
is obviously left unbent, and at the junction of this flat 
with the circle fine hair-like cracks show themselves, which 
may ultimately lead to the most disastrous results. He 
had recently met with three dangerous examples of this 
kind of cracking in locomotive boilers, built of Lowmoor 
iron, A desultory conversation ensued between Mr. 
Fletcher and the president, which elicited little or nothing 
which was not contained in Professor Kennedy’s paper. 
Mr. J. Head again called attention to the effect produced 
on metal by the ape asp berne by the bolster to the punch. 
When the punch was sharp and nearly filled the holes, the 


metal was not torn, but when the punch was too small, 
then ragged holes were made, and the punch really tended 
to split the metal. Mr. Cowper, jun., and two or three 
other speakers then commented at some length on the 
influence of form on the specimen—plates treated as in 
diagram A breaking as shown by the dotted line, while 
those treated as in B broke in a different way, as shown. 


B 

A letter was then read from Professor Unwin criticising 
some of Professor Kennedy’s statements, The most im- 
portant statement in the letter was that a rivetted seam 
derived no strength from friction between the plates; what 
was attributed to this being in fact due to the pro rata 
augmentation of strength of the plate due to punching or 
drilling—in fact to form. 

A letter was then read from Professor Kennedy, who 
unfortunately could not be present, replying on the dis- 
cussion of the night before. On the whole, his experi- 
ments did not confirm the table prepared by Mr. Tweddell, 
because he dealt with steel a Mr. Tweddell with iron. 
Steel rivets were made too small, and did not ss the 
strength usually attributed to them,and they ought to be in- 
creased in dimensions ; to get the best possible results out of 
them, much more rivet area was wanted. As to permanent 
set from the first, that was so small to begin with as to be of 
no consequence. The first extensions were quite uniform, 
pa the modulus of steel was constant up to 14 tons on the 
in 

The president, after complimenting Professor Kennedy 
and defending the accuracy of his experiments, proposed a 


vote of thanks, which was accorded with applause. The 
next paper read was by Mr. W. Worby Beaumont, 


On TurasHine MAcuHINEs, 


Ix this paper the author dealt only with modern 
machinery, illustrative of the best English practice, and 
after referring to the great difficulties which had been met 
with and overcome in arriving at the modern finishing 
machine, by forty years of experiment in almost all parts of 
the world with many and various kinds of grain, grown, 
harvested, and thrashed under varying conditions and 
circumstances, he said the primary operations performed in 
thrashing are:—(1) Separation of the grain from the ear 
and straw ; (2) separation of the grain from short broken 
straw and pieces of broken ear—cavings and chobs, and 
from the chat; (3) separation of the grain from dirt and 
seeds; (4) separation of the grain into different qualities. 
In most countries these involve—(1) thrashing the whole 
crop, with greater or less length of straw, by — it 
between a fixed and a rapidly revolving ribbed surface ; 
(2) shaking the straw, to remove any grain, seeds, 
chobs, and chaff that may be carried by it; (3) passing 
the whole of the products of thrashing, except the 
straw, over rapidly reciprocating riddles and sieves, in 
presence of the blast from one or more fans; (4) 
passing the grain through a cylinder provided with 
revolving beaters or arms, to remove any firmly adhering 
chaff, awns, or beard, followed by final sifting on secondary 
sieves ; (5) passing the grain through a revolving screen. 
The parts by which these operations are performed, and 
their arrangement were then described by reference to 
diagrams illustrating the 4ft. 6in. machines of Messrs. 
Ransomes, Head, and Jeffries, Messrs. Clayton and Shuttle- 
worth, Messrs. Richard Garrett and Sons, Messrs, Robey 
and Co., Messrs. Davy Paxman and Co., Messrs. P. and 
H. P. Gibbons, and others.* 

The author then described a series of coefficients which 
he had developed, and by means of which the areas and 
velocities of the chief moving parts of thrashers may be 
determined and expressed in terms of the velocity of the 
drum, or of the product of its velocity, length and 
diameter. These were based on the velocities and dimen- 
sions employed by nine manufacturers, the mean velocities 
of the drum peripheries being 6000ft. per minute. As all 
parts of the machine receive their motion from the drum 
spindle, and as all the material received by these parts 
must first pass through the drum, and depends in quantity 
upon the drum capacity, it will be seen that, except for 
special cases, there must be a direct relation between the 
product of the circumferential velocity, length, and 
diameter of the drum, and the simple area or the product 
of the velocity and area of the other moving parts. 
These relations may be expressed as constants, which will be 
applicable in all but special cases. All the shakers shown in 
the diagrams were of the reciprocating form, receiving their 
motion from one or from two cranks. The employment of 
one crank and rocking bearers, or of two cranks and no 
rockers, seems to be entirely a matter of individual prefer- 
ence. When two cranks are employed, the vertical range 
of movement of each shaker section is the same through- 
out its length ; but when one crank only is used a greater 
range of vertical movement is given to the free end of each 
section, while that at the end attached to the rockers, or 
vibrating arms, is very small. The mean range of vertical 
movement for the whole length of any shaker section, 
whether with one or two cranks, is thus about the same. 
Generally speaking the number of feet moved through 
vertically in a given time by that part of the shaker 
section which is immediately over the crank, is somewhat 
greater with double-crank shakers than with single-crank 
shakers, but the mean total movement is as great in the 
single-crank shakers as in the other ; depending as it does 
upon the distance at which the crank is placed from the 
middle of the shaker sections, as well as upon the length 
of stroke and the number of revolutions of the crank. 
The width of shakers is usually very nearly the 


* As most of the diagrams were the same or nearly similar to those 
recently given in Tue ENGINEER, we need not repreduce them, See Tue 
geo for 4th July, 1879, Ist August, 1879, Sth August, 1879, 23rd 

uly, 1879, 


same as the length of the drum, their length 
being about double the length of the drum. A 
considerable stroke is necessary for a shaker crank, 
in order that the shaking of the straw may be sufficiently 
violent ; a very short stroke, even with a high velocity, not 
being as efficient as a similar total motion per unit of time 
with a longer stroke. In comparing the velocity of move- 
ment of the shakers with that of the drum periphery, it is 
therefore not sufficient to take the total mean vertical 
movement—or feet moved through per unit of time—by 
the shaker sections, but it is n to assume a 
minimum vertical range. The throw of the crank is 
thus to a certain extent fixed, and especially is it so. 
with the two-crank shaker. Comparing a number of 
two-crapk machines, the mean throw is found to be 
46in., with a mean of 348°4 strokes per minute, giving 
a speed of 133°54ft. per minute, or 0°0222 of the drum- 
surface speed. Although with single-crank shakers the 
range of movement of the shaker sections may be greater 
than the throw of the crank, there is not much differ- 
ence in the throw of the cranks used. An average 
throw is 4°25in. with 345 strokes per minute, giving a 
speed at the crank of 122°13ft. per minute, or 0°0203 of 
drum periphery speed. The Brinsmead’s shakers now 
employed by Messrs. E. R. and F. Turner are designed 
to secure greater range of motion of the shaker sections 
with one crank. This is effected by many each sec- 
tion in two parts jointed at the crank, the longitudinal 
frame-pieces of each section being four instead of two, and 
the movement being like that of a pair of scissors, placed, 
with one handle and one blade nearly level, upon cross 
pieces suspended- by hangers, and pivotted upon a crank 
pin. A somewhat lower crank speed may be possible 
with this shaker, but the crank must have a throw 
fully equal to those already referred to. With a given 
throw of crank it may thus be taken that the total mean 
vertical speed of any shaker section will be given, accord- 
ing to the best English practice, by multiplying the drum- 
surface s by the coefficient 0°0213. The product is, 
of course, that of the crank stroke by the number of 
strokes per minute. It is very important in machines 
for all countries that a sufficient area of riddle sur- 
face should be given. Too large an area is not likely 
to be given, as the length is often one principal element 


in the determination of the length of a machine, and it ~ 


is desirable to keep down the weight of the upper shoe, 
which is always a heavy reciprocating part. The neces- 
sary area may ~ determined by reference to the developed 
surface of the drum, the usual meaning of the term 
developed being here employed to express the product 
of the circumference, length, and circumferential velocity 
in feet per minute. “ Developed surface” is also the term 
used to express the product of the simple area of sieves, 
and the feet moved through per minute. In the case of 
the machine described the mean developed surface of the 
caving riddle is 2446°6ft., and the coefficient of area in 
terms of the developed surface of the drum is 0°09374. But 
as a large area of riddle with a short stroke is more likely 
to be efficient than a small area with long stroke, the best 
coefficient of riddle area will, perhaps, be that which 
expresses the actual or simple area in terms of the 
developed drum surface. The coefficient expressing this 
is 0°000802, the mean simple area of the riddles being 
21°467 square feet. The effective area will, of course, be 
dependent upon the pitch of the holes. This ranges 
from lin. to 1$in. transversely, and from l}in. to 1jin. 
longitudinally, the holes being in almost all cases in zigzag 
transverse lines. The mean speed of reciprocation of the 
riddles of eight machines is 114'54ft. per minute, and the 
corresponding coefficient, expressing the ratio of riddle 
speed to drum-surface speed, is 0°01909. Omitting two 
machines in which the velocity is considerably less, and 
one machine in which the velocity is much higher than the 
others, the coefficient becomes 0°018869. 

The necessary area of each of these sieves may 
again be taken as a function of the developed drum 
surface, and the velocity of their reciprocation as a 
function of the drum surface velocity. The mean 
area of these lower shoe sieves, in eight machines, is 
6-091 square feet, the developed area being 722755 square 
feet, while the mean velocity of reciprocation is 115°7Oft. 
per minute. There is considerable variation in these areas 
and speeds, but the above means coincide closely with the 
dimensions of two of the largest makers. The coefficient 
for the actual area of the sieves, in terms of the developed 
drum surface, is 0°000262; while the coefficient for 
developed sieve area (which includes the relation between 
sieve velocity and drum velocity as well as developed drum 
surface, as before expressed) is 0°02647. The relation 
between the velocity of reciprocation of the sieves and the 
drum velocity is expressed by the coefficient 0°019285. The 
average area in seven machines is 2°867 square feet ; but in 
two of these the area is considerably larger, while the 
developed area is also larger. In these cases the first-dressing 
sieve area is also large ; but the large area of the second- 
dressing sieve is probably due to the use of only two instead 
of three or four first-dressing sieves. It may however be 
noted that the sieve area is by a few makers made suffi- 
cient to suit a wide range of requirements ; while other 
makers modify the sieve areas according to the known 
requirements of the district in which the machine is to be 
used. The few makers referred to send the same machine 
to most countries from which they have orders; but this 
can only be done by making some parts much larger than 
is necessary for some purchasers. Expressing the second- 
dressing sieve areas in the same terms as before, the 
coefficient for the actual area is 0°0001065, while that for 
the developed area is 0°01063. The mean velocity of reci- 
procation is 100°09ft. per minute ; and the relation between 
this and the mean drum speed is thus given by the 
constant 0°01668. The mean width of the first-blast fan 
in seven machines, is 35’8in.; the mean diameter 21‘din., 
and mean number of revolutions per minute 582°5. The 
quantity of air delivered by these and by the second-blast 
fan may be expressed in terms of the developed sur- 
face of the drum. The mean width of these fans is 
7-707in., and the mean diameter 17-33in.; in each leaving 
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out of account one unexplained exceptional size. The 
mean number of revolutions per minute is 695°33. 
Most of the screens employed. are of Penney’s 
design, and all are adjustable. The mean diameter 
employed is 16°72in., and the revolutions per minute 39. 
The largest diameter is 18in., running at 40 to 50 revolu- 
tions per minute. The 4ft. 6in. machines under trial 
at the Cardiff meeting of the Royal Agricul- 
tural Society in 1872 required on an average about 
1l-horse power to work them, when thrashing one ton 
of wheat in the sheaf in from fifteen to twenty minutes. 
The power required to work the machine empty ranged 
from 52 to 77 per cent. of that necessary to work the 
machine full) The heavy reciprocating parts, hanging 
upon non-synchronous pendulum rods, consumed a great 
quantity of power. It has been estimated that of the 
whole power consumed the drum takes 40 per cent., the 
shakers and caving riddle, with the other parts of the 
upper sieve, 40 per cent., and the other parts of the machine 
20 per cent. 

In the discussion which followed this paper, Mr. 
Jeremiah Head referred to the blast or fan corn elevator, 
which was at one time employed as a substitute for the 
cup elevator ; but this, the author said, was disused because 
of the quantity of grain which was broken by it when it 
was very dry. Mr. Head also suggested the further use 
of steel or iron in the construction of thrashing machines ; 
but it was stated in reply, that though thin buckled plates 
might be used in some machine sides, and iron or steel 
used, as it is already by one maker, for the frames, iron 
could not be used in many of the parts where wood was 
now used, because surface was necessary, which could not 
be obtained with lightness in iron. Iron would, moreover, 
cost much more for the parts than wood, and could not be 
used for the caving riddles, as much of the short straw 
would pass through them. Again, iron frames and prin- 
cipal parts were not so easily or cheaply repaired as when 
of wood. Mr. W. E. Riche referred to the trials of 
machines at Cardiff, in 1872, and to the large number of 
units of work expended in thrashing and cleaning a given 
quantity of corn, as shown by the elaborate dynamo- 
metrical trials there made, and fully recorded in the Royal 
Agricultural Society’s Journal. Another speaker referred 
to the loss of power which results from the use of long 
hangers for the first and second dressing shoes, while for 
the high speed at which these reciprocate the correspond- 
ing pendulum would only be 3in. or 4in. in length ; and 
he described a method of mounting such shoes on short 
curved surfaces resting upon small rollers, the curvature 
of the carrying surface being that which would give the 
same rise and fall as a synchronous pendulum. This 
terminated the proceedings. 


Tai PRISENT CONDITION OF OUR ARMOURED 
DEFENCES. 

Some months since Colonel Inglis, R.E., read a paper at 
the Royal Artillery Institution on our armoured defences, 
which is now printed and deserves special notice, Colonel 
Inglis being probably the best authority on the subject in 
this or any other country—his time having been devoted 
t> the subject from the first introduction of armour. We 
propose to review the position of our forts as depicted by 
him in connection with the present state of progress of 
artillery. 

After briefly describing the introduction and develop- 
m21t of armour through its earlier stages, Colonel Inglis 
notic23 the trial of iron shields fixed in masonry at Shoe- 
barya233 in 1855, whea masonry 14ft. thick and armour in 
layers ani solid plate 13}in. thick were fired at by Rod- 
min gan3 and 10in. and smaller Woolwich guns. The 
misonry was destroyed much more completely than the 
iron, and this, he says, led to the adoption of two principles, 
(1) that our m»st advanced and important sea forts should 
be protected wholly by iron, and (2) that for other coast 
batteries masonry might be used, but that every gun case- 
mite sould have a shield affording protection against fire 
equal at least to that of its own gun. 

Colon2! Inzlis is strongly in favour of plate-upon-plate 
armour a3 compared with solid, on account of the quality 
of thinner plates being more certain, while the joints can 
be broken in the successive layers. The best interval 
between the layers is 5in. filled up either by wood, bricks 
s2t in asphalte or Portland cement, or better still, iron 
concrete. The support given by one plate to another is 
much more complete when there is not sufficient space 
between the layers to admit of the shot point clearing 
the corners of plate it bends back before it meets 
the next layer, while on the other hand the plates are 
liable to fracture if the interval is so small as to render the 
structure rigid. It may be seen from the stress that is 
laid by Colonel Inglis on a certain measure of elasticity 
afforded by the intermediate layers, that the resistance is 
not of quite the same character as that of a solid plate— 
more bending occurs, we think, as illustrated in the case of 
No. 41 target under the blows of the shot of the 80-ton 
gun. We question if a solid plate could have bent at all 
to the same extent. Next, passing over the matter of 
bolts, air spacing, &c., we come at once to Colonel Inglis’s 
summary as to the present power of guns. Old type 
Woolwich guns with fresh charges of slow-burning powder 
may penetrate armour, he considers, about equal to one 
and a-half their own calibre at close quarters—that is, the 
10in. gun would penetrate a plate 15in. thick, and so on. 
Roughly speaking, a well-proportioned shot will pierce solid 
iron equal to its own calibre in thickness with a velocity of 
from 1050ft. to 1150ft. per second ; one and a-half times 
its calibre with a velocity of from 1500ft. to 1650ft.; and 
twice its calibre with a velocity of from 2000ft. to 2200ft. 
—a velocity which has been obtained with certain new 
type guns. Colonel Inglis does not commit himself to any 
law, but it will be seen that these ager a fairly with the 

rough rule of which we gave the mathematical proof in 


of 4 to 3, against a moderately severe trial ; that is to say, 
a Yin. compound plate is as good as a 12in. iron one for 
ordinary direct fire, while the former has the advantage of 
deflecting and breaking up shot of all kinds to a much 
greater extent. 

With regard to the work of the Committee on Plates 
and Projectiles—of which Colonel Inglis is president—we 
learn that against wrought iron, chilled projectiles always 
break up at a high velocity, but in doing so lose little of 
their useful energy, and in both direct and oblique fire 
they hold their own fairly well as compared with steel 
when fired against iron armour. Very small chilled shot 
hold together pretty well. In one case a 3in. projectile 
remained entire after striking 4}in. of armour at a velocity 
of 1699ft. per second. Oblique fire tests the shot more 
severely—the only instance of a projectile striking thick 
armour obliquely and remaining entire is that of a Qin. 
Whitworth forged steel shell which struck at an angle of 
60 deg. with the face of the plate at a velocity of 
1500ft. per second. The same description of shell went 
three times through a 12in. plate of wrought iron, and 
another from the Sin. gun remained entire and but little 
set up in a 16}in. pate after impact at 2200ft. per second. 
The great value of projectiles remaining intact is that in 
their doing so lies the only hope of carrying a bursting 
charge of gun-cotton into the interior of an enemy’s shi 
or fort. Steel-faced armour defeats this method of attack 
when the fire is oblique, and completely battles chilled cast 
iron projectiles. Sharp pointed heads have proved best 
for direct fire, but a 2 diameter head is the longest 
that is suitable for oblique impact. This we may 
observe has been the head adopted on the Con- 
tinent for some time past. Krupp, for example, 
employed it in his Meppen trials in 1879. Colonel 
Inglis condemns flat heads altogether. We do not our- 
selves believe in flat heads, and have never recommended 
them; but we think there is one function that belongs to 
them that may be borne in mind, namely, that they may 
probably have an advantage in not readily breaking up in 
direct fire against hard armour. As Colonel Inglis points 
out, we have no experience with chilled armour in this 
country, but we may easily have to do with it. We can- 
not ignore the fact that this class of armour is now used on 
land almost universally abroad ; while thick steel plates 
are carried on the Duilio, and perhaps the Dandolo and 
other heavily clad ships. This kind of armour must be 
destroyed by racking, and the shot that best holds together 
probably racks most. Fairbairn found that flat-ended shot 
took more than double the force to crush it than was 
required for a hemispherical-headed shot, the sides of the 
latter yielding outwards on the same principle as the 
supports of anarch. We therefore are disposed to think 
that whenever trials take place against thick steel or 
chilled iron in this country, it will be worth while to try 
the effect of flat-headed projectiles, although it may require 
many rounds to enable a comparison to be made, for this 
last class of armour suffers without exhibiting outward signs 
of disintegration for some time. We cannot leave this 
subject without expressing our conviction of the great 
desirability of making a trial of chilled armour in this 
country. Looking back at the trials even of chilled 
armour erected with a view of proving its inefficiency by 
Krupp at Meppen, and considering its behaviour in the 
light of German reports on chilled armour which we have 
since seen, we are inclined to think that it has much 
greater resisting power than we gave it credit for. Krupp, 
we think, was disappointed in the effect of his chilled shell 
against the chilled shield, and soon took to firing steel. 
Deep cracks were then produced, but we are inclined to 
believe that this class of shield would be tenable long after 
it was “ pretty well cracked up,” for the fragments are too 
large and irregular to become detached, and there is no 
langridge in the interior. Moreover, we question whether 
it would generally be feasible to fire a shell carrying a 
bursting charge through it. It has been suggested, however, 
that in the case of impact by a shot quite overmatching it, 
chilled armour might be shattered In a ruinous way, while 
wrought iron would only be completely perforated in a single 
clean hole. Colonel Inglis then discussed the interesting ques- 
tion of manufacture of armour, which we regret to have to 
omitat this time in order to pass on at once to what we regard 
as the specially interesting part of his most valuable paper, 
namely, the description of some of England’s armoured 
coast defences. We have in all 434 guns ranging from the 
80-ton to the 7-ton gun, provided for armoured forts on 
the coast of England, and ninety-one guns between the 
38 and 12-ton guns mounted behind armourabroad. This, 
it will be seen, by no means represents the power of the 
batteries that would be shortly encountered by armour- 
clad vessels attacking us. For example, the four 100-ton 
guns to be mounted at Malta and Gibraltar are not 
included. The armoured defences take four forms—(1) 
Shields built in masonry; (2) shields in masonry with 
guns on turntables ; (3) iron batteries ; (4) turret. 

Fig. 1 gives a section of Picklecombe and Garrison Point 
Forts, as a specimen of two-tier shield, fixed in masonry, 
showing, however, a weak point. At Garrison Point, 
Sheerness, the 38-ton guns have three 10in. plates in front 
of them, instead of three 5in. Speaking generally, the 
shields are built into the masonry as follows :—A es | 
frame of jin. plate and 6in. by 6in. angle irons, is construc 
in the masonry, being built in, and attached by bolts, dove- 
tailed pieces, &c. On this is built the armour, generally 
on the plate-upon-plate system. In the figure is shown 
the method of lifting a plate to be attached, as indicated. 


The drawing generally explainsitself. The plate is hoisted 
up to the position shown in figure, and then run in by 
means of a traveller A, worked by a screw with handle 
at B. 

Fig. 2 shows a specimen of turntable battery (Class 2), 
such as that at St. Helen’s Fort, Portsmouth, Malta, and 
Gibraltar. Each gun has two ports, and moves to either 
by means of the turntables. Here, again, strong as the 


Tue Excrveer of January 14th last. After noticing | structure is made by intermediate layers at the ports, and 


iments, both English and forei Colonel | heavy, iron-cased concrete supports 
‘show ‘the weakest class of armour—three 6in. or two 9in. 
plates being used in some places, Colonel Inglisadds that it is 


Inglis gives the estimate that compound steel and iron 


plates are better than those of wrought iron in proportion 


tween the ports, we 


proposed to use turntables for reversing and loading 
muzzle-loading guns, Of this, however, more hereafter, 

Omitting Plymouth Breakwater, which is a stronger but 

rhaps less interesting structure, we pass on to the Class 
{3) Tron Batteries, of which the two great forts at Spit- 
head—“ Horse Sand” and “No Man’s Land”—are good 
specimens, vide Fig. 3. Here again will be seen the plate- 
upon-plate armour, coupled with the principle of keeping 
the armour separate from the floor structure, so that any 
contortion of the armour may not affect the racers or 
structural parts on which the working of the guns vitally 
depends. There are armour-bar supports, about lOin, b 
5in. or 4in., the greatest section being placed normally or 
radially to the wall about din. apart, extending from the 
lower floor to the roof. The pier casings are filled with 
Portland cement concrete. the safe load of the upper 
gun floor and of the roof is equal to a mass of concrete 
laid 10ft. thick over it, or half a ton on every square foot. 
The middle plates of the armour stand on end, being 
22ft. 6in. long, extending from base to roof. Concrete is 
used between the plates, except at the port frames, where 
wood is employed. It will be seen that here again it would 
be easy to add outside rings of armour and masonry to 
correspond, for which express provision is made. The 
weight of ironwork on these forts is as follows :— 
Skeleton per gun, 50 tons—total, 2450 tons ; armour wall per 
gun, 75 tons—total, 3764 tons ; total weight,6214 tons. Each 
sea fort at Spithead, Spitbank, and Plymouth is prepared 
for the addition hereafter of a turret on its roof, each 
to carry two of the heaviest ordnance. The Spithead 
forts can carry five turrets each ; the others two each. 
Rope mantlets soaked in chloride of calcium to render 
them uninflammable are supplied to all these works. 

Class 4—turret— is only employed on Dover 
Admiralty Pier. This is a tremendous structure. The 
foundations are laid 7 fathoms below low-water mark, and 
the guns are 33ft. above high-water mark. The entire 
structure is therefore about 95ft. high. The turret con- 
sists of a live ring and rollers of steel ranning on a path 
of steel laid on a massive cylinder of masonry. On this 
live ring runs the iron framework—Fig. 4—weighing 
240 tons, containing the gun chamber. The armour con- 
sists of three 7in. and two intermediate 2in. plates, making 
in all a weight of 460 tons ; the guns, carriages, and slides 
make up the total of the running weight to 895 tons, 
This throws on each of the thirty-two rollers of the live 
ring a pressure of about 28 tons. The entire diameter of 
the turret is 37ft., the interior 32ft. The interior height 
of the gun chamber is 8ft. 8in., the height of the turret 
armour is 9ft. There is a massive central casting holdin, 
on to the masonry, and a thick cylinder of hammered 
Bessemer steel inside this surrounds the wrought iron 
built-up cylinder, which forms the centre of the turret 
framework. The unabsorbed portion of the blows of 
impact may be transmitted to this part, which is made 
specially strong. Practically we should not expect this 
strain to be much. The pieces are 80-ton guns got in and 
out through the roof, of which parts are removable for 
this purpose. Provision is made for the escape of smoke 
through the turret top. The gun a admit of 7 deg. 
elevation and 2 deg. depression. The glacis round the 
turret is plated with 5in. and 3in. plates. The guns are 
depressed and loaded from under the glacis. 

Colonel Inglis concluded his paper by calling atten- 
tion to the necessity throughout all the work of 
construction, of making provision for constant change 
taking the shape of continual increase in the scale, and 
that ina rapidly increasing ratio. This has made the 
work of the engineers difficult indeed, and that the works 
should have the completeness and yet the power of aug- 
mentation they possess retlects the greatest credit on the 
designers. 

We have a few observations to make on this last point, 
and on the question generally. If we wish to consider the 
strength of the armour roughly as it now stands, we may 
reduce three layers to their equivalent in solid single 
plate by multiplying by 9 and dividing by 10. Thus the 
17in. of armour in Fig. 3 becomes equivalent to 15°3in. 
solid ; 5in. or 6in., however, must be added for the armour 
bars. This would have been considered a very heavy 
defence a few years since. The Glatton turret, for 
example, at its strongest part is only 14in. Nevertheless, 
the development of length in guns, in conjunction with 
slow burning powder, has e it possible to pierce 
such armour with a really powerful gun, At Meppen 
in 1879 the Krupp 24 centimetre (9°45in.) gun drove two 
steel projectiles through a target consisting of one 12in. 
and one 8in. plate (20in. in all) of rather indifferent iron. 
The projectiles went on whole and almost entirely unin- 
jured for some 3000 metres. The Armstrong 100-ton gun 
drove a Whitworth forged steel projectile through a steel 
plate 27°56in. (70 centimetres) thick without suffering more 
than a moderate amount of setting up. This indicates the 

ibility of driving a shell containing a gun-cotton burst- 
ing charge into even a very heavily plated fort, and through 
steel or chilled iron shields, if the most powerful guns 
afloat are brought against it. This reminds us of how 
rapidly the powers of the guns have developed latterly; but 
at the same time we may certainly congratulate ourselves 
on the particular form of armour which we have adopted. 
We have said above that chilled armour has not, to our 
knowledge, ever been so utterly wrecked as to be unten- 
able, although hammered and cracked through and through. 
Chilled armour, however, is certainly not calculated to 
meet the question of a rapidly increasing power of artil- 
lery, for two reasons—first, the blow of a shot enor- 
mously out-matching it, might wreck the structure in a 
wholesale manner, and secondly, as its resistance depends 
on the rigid transmission of a shock through the mass we 
are enaiie to see in what way it could be — in- 
creased in thickness to meet the attack of guns much 
heavier than those whose fire it was intended to repel. 
The comparatively elastic structure of plate-upon-plate 
armour depending on its toughness for strength is admir- 
ably suited to receive additions to its strength in the 
shape of steel or compound plates on the exterior. 
The necessary operation would be easily performed. 
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At most it would be only necessary to remove 
the outside ring of armour. In some cases, however, 
the engineers have even rendered this operation un- 
necessary by drilling the holes required in the outer plates 
and inserting nuts in the recess on the reverse or inner side 
with wooden pegs which might be removed easily from 
the outside. As far then as the nature of things permits, 
our forts are not only well protected, but also adapted to 
grow, as it were, so as to meet the constant development of 
artillery power—a power which, it may be observed, owes 
much of its formidable character to the circumstance that 
powerful breech-loaders might be got into positions where 
there would be no room to work a muzzle-loader, a 
fact that we might surely take advantage of in prefer- 
ence to resorting to turntables to reverse the guns, A gun 
that will work in a small space becomes of more advantage 
every year, and if we are successful in reducing recoil to any 
great extent, breech-loaders must come in rapidly. 


ECONOMISER AND LIME DEPOSITOR. 


THE accompanying engraving illustrates a feed-water heater 
and lime depositor, manufactured by the Eclipse Economiser 


Company, Tib-lane, Manchester. The lime is deposited on the 
well-known principle of providing a depositing place and heating 
the water before it enters the boilers. The pipes of the Eclipse 
Economiser are cast in the form of a U, with a 2in. hole through 
the bottom, and a flange with two bolt 

holes of this form. The object in 

having this hole through the bottom = rin 

of the pipe is, first, to support the 

core; and secondly, for cleaning out 

the pipes, if necessary, by removing the 

flange. The loose flange has a pin cast 

on it, which drops into a footstep cast on the carrying bars, and 
is thereby kept in its place while it is free to be lifted out of the 
flue, and replaced without having occasion to go into the flue. 
The angling of the pipes alternately from side to side forms one 
of the features in the patent. It will be seen from this that the 
scrapers must necessarily have a double motion, namely, vertical 
and horizontal. The horizontal motion is given by the friction 
on the pipes first on one side in their ascent, and then on the 
other in their descent. By the arrangement of the pipes, in the 
event of a pipe giving way, it can be removed and rep in 
the course of half an hour, at most; at the same time a pipe 
may be left in the flue and the circulation carried past it, if 
inconvenient to remove it for the time being; the bends at the 
top being of two different lengths. The whole construction is 
entirely supported upon its own framework, and the covering-in 
plates can be removed, and the machine examined without the 
hecessity of going into the flues. 


GRIFFIN’S METHOD OF REMOVING CAN LIDS. 
,_ THE accompanying engravings illustrate an exceedingly simple 
Invention, which promises to be of very great value. Many 
millions of tins are used now for packing meat, milk, fish, fruit, 
and almost every known eatable commodity ; all these must be 
soldered air-tight, and we all know by unhappy experience how 
difficult it is to get these tins open, in spite of the many “ tin- 
openers” in the market. Mr. Featherstone Griffin, of 156, Upper 
oredr London, has patented in every country where a 

tent can be got the admirable device which we illustrate. 

e be of each tin is made slightly conical ; the cone is exag- 
gerated for the sake of clearness in our sketch. The lid when 


| put on is not pressed home, as is the usual custom, but is just | 
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stuck on, and then soldered all round. When the tin is to be 
opened, it is only necessary to drive the lid on further by a few 
taps of a hammer or anything handy, a poker or a stone will do, 
if nothing else is to be had. The solder is readily broken. The 
cone top of the tin, wedges out the lid a little, and it can then be 
lifted off whole, and is available if wanted to put on again and 
keep the dust out of the tin. 


to augment the trade already done in preserved meat, fruit, 

ilk, &c. How is it that no one thought of this invention 
before? The two smaller engravings show refinements on the 
original idea. In one the lid is doubled in the rim to make it 
stronger ; in the other a small groove is used to keep the melted 
solder from running up too far. 


SMITH’S AUTOMATIC CONTINUOUS BRAKE. 


THE Vacuum Brake Company has recently made an important 
modification in its automatic brake appliance, the modification 
very considerably simplifying the apparatus. The following is a 


FIC. 1 


description of the apparatus as now made :—By means of a small 
ejector placed upon the engine the air is drawn out of the train 


pipe E, and also from the vacuum chamber B through the auto- 
matic valve D, so that in running a vacuum of 20in. to 24in.—or 
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FILTER 


10 lb. to 12 lb. per square inch—is maintained in both of these 
Fig. 1 shows the general arrangement. Fig. 2 shows the position 
of the automatic valve when the brakes are on. Fig. 3 shows the 
position when the brakes are off. The action of the automatic 
valve is as follows :—A vacuum being created in the train pipe E 
—Fig. 2—the valve 1 moves into the position shown in Fig. 3 by 
the pressure of the atmosphere which enters through the holes 3 
and acts on the diaphragm 4, at the same time the ball valve 2 
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pened 
between the train pipe E and the vacuum chamber B through 
the hollow stem of the valve 1. In this position all communication 
is shut off between the vacuum chamber and the cylinder, the 
latter being open to the atmosphere through the holes 3 in the 
valve casing. To apply the brakes, air is admitted to the train 
pipe which presses the ball valve 2 on to its seat and acts upon 
the whole area of valve and diaphragm, moving it into the posi- 
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tion shown by Fig. 2. The air in the cylinder then escapes into 
the vacuum chamber, and the brakes are applied by the atmo- 
spheric pressure acting on the bottom side of the piston or 
diap! To release the brakes when the engine is detached 
from the train the small release valve F is opened by means of a 


| lever placed in a convenient position on either side of the carriage 
| which admits air to the vacuum chamber and top side of piston 


or diaphragm, and the brakes fall off by gravity. 
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THE MILLING EXHIBITION. 
No. I. 

So many changes and improvements have marked the 
history of the useful arts and manufactures in the past 
few years, some occurring gradually, and almost impercep- 
tibly to any but those immediately engaged in introducin 
them, others again, occurring in a more rapid and mark 
manner, it is not surprising to find that the spirit of pro- 

and development is making t changes in one of 
the oldest and most important of industries—that of 
making flour, now concisely termed “ milling.” 

Comparatively few, we think, can be aware of the great 
changes which have during the last few years occurred in 
milling processes and machinery, and how fast the new 
systems are superseding old and time-honoured methods. 
These new systems have been in course of development for 
some years on the Continent, but they have not until quite 
recently received the attention they deserve inour own coun- 
try. A good opportunity of witnessing the new process in 
actual operation will be afforded by the forthcoming exhibi- 
tion of milling machinery about to be held in afew days at 
the Agricultural Hall, Islington, under the auspices of the 
Association of British and Irish Millers. Hitherto the 
makers of milling machinery have only been able to exhibit 
their wares at the Royal and leading agricultural shows, 
and then only in limited spaces, and with the disadvantage 
of being in the open air or under fine weather shedding. 

The enormous development, however, of the willing 
machinery trade—and we have only to look at the adver- 
tisement pages of the leading engineering and milling 
journals to realise this—rendered it necessary for those 
who sought to exhibit their special systems and manufac- 
tures and those who attend such exhibitions, to seek better 
accommodation than could be obtained in open air show- 
grounds. It was pro at the annual dinner of the 
National Association of British and Irish Millers, held at 
Carlisle last summer, that the Association should organise 
a special milling machinery exhibition in some suitable 
building. The proposal met with approval, and the com- 
mittee appointed to carry it out obtained the Agricultural 
Hall, Islington, and now the inside of this hall presents a 
scene of great activity from daylight till after dark. Large 
timber struetures are rising almost to the roof ready to 
receive complete systems of milling machinery, some 
of which will be driven by engines, others by 
steam-power. We think that all who avail themselves of 
this rare opportunity cannot fail to be struck with the 
great importance already attached to this question by both 
millers and milling machinery makers. 

From the very earliest times corn has been broken or 
crushed up between stones, and by a slow process of 
development the more modern, but still very old, plan of 
grinding between the “upper and nether stone” has 
been arrived at. The appliances for mounting millstones, 
so that one stone could be made to revolve upon the other, 
are amongst the oldest mechanical contrivances of which 
we have record; but now the millstone bids fair to be 
completely superseded by other and more refined means of 
pulverising the grain, and producing from it that most 
necessary article of food—flour. Before entering into a 
description of the new systems and their machinery, it will 
be as well to make a brief sketch of the old process, point- 
ing out some of its prominent features. 

To a casual observer a grain of wheat appears to be a 
simple substance, and its reduction to powder a simple 
operation. Examined more closely, the grain is found to 
consist of several different substances, even without going 
into a chemical analysis of its ultimate elements. Roughly, 
the grain consists of an outer skin, about 3 per cent. of the 
whole weight ; an inner skin, containing colouring matter, 
about 2 per cent. by weight of the whole grain ; the germ, 
about 5 per cent. of the whole weight, containing an oily 
matter which is apt to decompose by keeping, and spoils 
the sweetness of the flour ; and, lastly, the central portion, 
composed of starch and gluten in various proportions 
greatly affected by the nature of the soil and conditions 
under which the wheat is grown, and forming about 90 
per cent, of the whole weight of the grain. This central 
portion is the flour-giving part of the wheat grain. In the 
old process of milling all these substances were ground up 
and mixed together indiscriminately, and afterwards 
separated into three products—fine flour, middlings, and 
offals—no attempt being made to effect a separation of the 
bran and other less valuable portions before they were 
ground up and incorporated with the central portions of the 
grain containing the starch and gluten. 

In the new processes the leading feature is the complete 
separation of all these outer portions and the gum from 
the central portion before the latter is pulverised into 
flour. The old process may be briefly described asfollows :— 
The corn, after being thrashed and winnowed, is passed 
directly between two flat stones. Generally, these stones 
have been built up of pieces of a kind of stone known as 
French burr, which has proved to be the best for this pur- 
pose. The upper stone, technically termed the “runner,” 
is mounted on a vertical spindle, and capable of being 
raised and lowered so as to approach or recede from the 
lower or fixed stone, technically termed the bed stone. It 
will scarcely be necessary to enter here into a description 
of the various methods of mounting millstones, It will be 
suflicient to say that when they are of the usual sizes now 
used in mills—say from 3ft. in diameter, and upwards— 
the top stone is the runner, its own weight being sufficient 
to give the pressure required for grinding. When of less 
diameter than 3ft., the weight of the stone is not sufficient, 
and they are then generally mounted with the lower stone 
as the runner, the inferior end of its axis being carried by a 
suitable footstep fixed to a lever, pressure being applied by 
raising one end of the lever, the other end being the ful- 
crum, These small stones are rarely used in regular mills, 
except latterly, for grinding middlings, but they are largely 
used for grinding barley, beans, peas, &c., for farm purposes. 
After passing between the stones, the meal, as it is then 
called, consists of all the substances contained in the 
wheat grain—bran, germ, and flour, in various degrees of 
fineness, and thoroughly mixed together. The meal is 


then dressed, to effect a separation of the flour from the 
bran and middlings. The three products resulting from 
this separation may be thus described :—First, the flour, 
which is afterwards separated into the different qualities 
that may be requii by the market; secondly, the 
middlings, which consist of broken pieces of corn; 
and thirdly, the bran, and other light particles— 
“ offals.” The average percentage of these products 
is as follows :—Fine flour, 70 per cent.; middlings, 
which by re-grinding between ny stones, may produce 
about half their quantity of fine flour, 15 per cent.; bran 
and offals, about 15 per cent. Some flour is retained by 
the bran, and it is with difficulty separated from it. One 
of the earliest forms of dressing apparatus was the bolting 
machine, consisting of a cylinder covered with a peculiar 
kind of cloth, a so constructed that in revolving the 
cloth was struck by wooden beaters, and thus the flour was 
forcibly shaken through the meshes of the cloth, the bran 
and middlings ing through the end of the machine. 
Another and better form of dresser is the wire and 
brush machine, consisting of a cylinder fixed in a case and 
covered with woven wire cloth of two or three different 
degrees of fineness. Within the cylinder an axis carries 
several brushes fixed longitudinally on arms and revolving 
rapidly against the inner surface of the wire cloth. These 
brush the flour through the meshes, This machine will 
dress large quantities and occupies a small space. 

A still better machine, first introduced, we believe, in 
France, and still largely used, consists of a long and light 
polygonal cylinder revolving slowly on a slightly inclined 
axis, and covered with a kind of silk muslin of varying close- 
ness of texture. The meal is introduced into the cylinder at 
the higher end, and by reason of the polygonal form of the 
cylinder, in revolving the meal falls from one flat side to 
the next, and thus gently shakes the flour through the silk 
cloth ; the bran and middlings pass out through the end 
of the cylinder. In some cases the silk on the lower 
of the cylinder is coarse enough to let the fine middlings 
pass -through, and the bran falls out at the end on to 
reciprocating sifters to effect a further separation. This 
machine does very good work, and has been for many 
years the best dressing machine known. 

Such is a very brief description of the old p> of 
milling. Many requirements and modifications have been 
from time to time introduced, but still the fundamental 
principle has remained the same—namely, that of doing 
all the A ng at one operation, and all the dressing 
afterw: The points specially to be observed in this 
method are as follows :—First, the corn is introduced 
whole into the eye of the stones, passes into the furrows, 
and is rubbed to powder between the flat faces. It is 
obvious that as the stones must be very close together in 
order to produce fine flour, the action of reducing to 

wder is sudden and severe ; also, as the furrows extend 

rom the eye to the circumference, a considerable quantity 

of the corn is only broken, not powdered, and passes out 
in a more or less direct manner, about which millers are 
much at variance. No doubt the heavier portions pass 
out by centrifugal force, the lighter by the currents of air 
formed by the rapid revolutions of the runner stone. But 
in whatever manner and by whatever agents these particles 
make their exit, it is certain that considerable quantities 
of broken pieces of corn escape without being converted into 
flour. Part of the bran is ground up with the flour, and 
gives to it a brown tint. Much ingenuity has been exer- 
cised in removing the finely adhering particles of flour 
from the larger pieces of bran, but without marked 
success. Latterly the middlings have been subjected to 
re-grinding between small stones very truly faced, and by 
this means will yield 50 per cent. of good flour. In 
suddenly reducing the grain to meal at one operation 
great waste of power occurs, also great unevenness in the 
size of the particles produced. 

It may be mentioned as bearing on this fact that prac- 
tical experience in grinding mineral substances, such as 
phosphates for artificial manure making, shows that gradual 
reduction to powder by successive operations is far more 
economical than reduction at one operation, and produces 
a much more equal sample. We have personally noticed 
this, and in examining two samples—one produced by 
gradual reduction, and the other by one operation—it is 
easy to both see and feel the difference ; the former givesa 
soft and neatly impalpable powder, the latter a mixture of 
coarse grains and fine powder. 

Again, by gradual reduction and separation of the fine 
particles from the coarse at each operation we effect a 
separation of the different materials, which go to form a 
mass of any substance not of a homogeneous nature, it 
being obvious that the hardest and toughest portions 
would withstand the grinding longer than the softer and 
more pliable portions. Here again an illustration in support 
of this may be taken from mineral substances. te has 
been found that by crushing the emery, separating the 
dust and taking the largest pieces left; again crushing 
these and separating the dust, and so on, through a succes- 
sion of crushings, we can at length obtain a powder from 
those pieces which have longest withstood the action; 
nearly as hard as diamond. This gradual reduction and 
separation of the fine particles at each successive operation 
is one of the fundamental principles underlying the whole 
of the new processes. 

In closing this brief outline we may remark that the 
old process is simple, but wasteful, and can only produce a 
comparatively small percentage of pure white flour, the 
larger portion being much discoloured by the ground-up 
bran particles, The new processes are all much more 
elaborate, the machinery used in them is of a very high 
class, and the product of pure white flour very large. 

The greatest demand is now for the whitest flour, colour 
being considered as a criterion of purity. Although much 
has been said about the wholesomeness of “ whole meal” 
bread, doctors and chemists do not seem to agree as to the 
desirability of using all the products of wheat as food, or 
only the starch and gluten. The steady increase in the 
demand for pure white bread has been going on for years 
past, and has even tempted bakers to adulterate the lower 
qualities of flour with alum and other substances to pro- 


duce the much desired whiteness, It was remarked by a 
writer on this subject as early as 1849, that “ the preference 
of the public for white bread is not likely to be an absurd 
prejudice, seeing that it was not till after years of experi- 
ence that it was adopted by them.” 

In future articles we pro to describe the principal 
new systems, and the machinery employed in carrying 
them out. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions or our 
correspondents. 


SAFETY VALVES, 

S1r,—The discussion relating to different designs and propor- 
tions of safety valves, at present appearing in your paper, is, I am 
sure, read with great interest by engineers having charge of boilers, 
The letter, signed ‘‘ Chief Engineer,” gives a great deal of 
information. If other sea-going engineers in charge of boilers 
with safety valves by different makers would give the public their 
experience of how their valves behaved for a year or two at sea, it 
would help to settle the question as to which valve is the best. I 
consider it would benefit the public much more than a discussion 
between makers of safety valves, as it is but natural that each 
maker will consider his own valve the best. About three years 
ago a competition for “‘ spring safety valves” was got up by the 
proprietors of the Nautical Magazine; some thirteen or fourteen 
valves were entered for trial. As far as I can learn, there were 
not any particulars published as to how the trials were conducted. 
The owners of the different valves never could get any information 
how their valves acted under trial, which, I think, was too bad, 
after taking the trouble of making the valves and going to the 
expense of sending them to and from London. I am sure the 
details of the trial would have been very instructive. I know 
there are a great many improvements made in safety valves 
within the last three years, which were required to meet the 
increased pressure of steam now being used for marine engines. If 
the Admiralty or Board of Trade could see their way to get upa 

ublic competition for spring safety valves, and have them tried 
- ractical engineers, I consider it would be the only means to 
find out the best valve. It would save all paper discussions, and I 
think the safety valve, as the most important appendage belonging 
to the boiler, would merit the trouble of trying to find out the best 


ve. JOHN ROBINSON. 
Belfast, April 29th. 


Sir,—Will you again allow me to trespass on your valuable 
re this time to defend myself against certain imputations 
thrown upon my character as a sea-going engineer by ‘‘ J. H. W.” 
in last week’s issue. During an yey extending over several 

ears at sea, I have always made the care and cleanliness of the 

ilers under my charge my chief duty, and, therefore, I have 
never neglected the slightest mwa for examining and clean- 
ing them. When speaking unfavourably as to the behaviour of 
Mr. Adam’s safety valve, on account of the deterioration of the 
springs, I particularly referred toa steamer which, in the Greek 
service, has been very recently under my charge, and in which, as I 
have previously stated, I suffered no end of trouble with these valves. 
of J iL W.” suggests that had I paid more attention to the 
cleanliness of my boilers I should not have been troubled in any 
way, for he seems to consider that an overdose of mud or over- 
doses of mud in the boiler caused the mischief. Now, Sir, in my 
defence I may say that in the period of seven months I had my 
boiler opened, brushed down by hand brushes, and most thoroughly 
washed with a hose in every part of its interior no less than six 
times, and that after each washing I myself went into it and 
examined every part of it. In addition to this, I may add, that 
I have always discow an excess of lubrication in the 
cylinders, using not more than half-a-pint of the purest Gallipoli 
oil for this purpose jin the twenty-four hours. I used this oil 
advisedly, because I find it to be much superior, infinitely cleaner, 
and altogether a better cylinder lubricant than any of the various 
preparations for the purpose so much puffed just now. Another 
ment in my favour, and — the chance of my having dirty 
boilers when in Greece, is to found in the fact that there is a 
uniformity of sea level, there being no tides, consequently the 
water, being undisturbed, is always clean, and we seldom, if ever, 
came into such shallow water as to disturb the bottom. ‘Any sea- 
going engineers who have ever spent any time amongst the Greek 
islands, can answer for the purity of the water there to be had. 
But, Sir, even were I to grant everything which ‘‘J. H. W.” says 
as to my boiler’s dirt, there is still no case made out in his letter 
for Adam’s valve, for I cannot conceive that such a thing has a 
right to the title of ‘‘ safety” valve, if it can be altogether dis- 
organised and rendered useless > Ke little priming. Mr. Adam’s 
valve is not one bit superior to half-a-dozen which are in the field, 
and most emphatically must it be inferior if it is disastrously 
affected by a little or, indeed, by any amount of priming. 
London, May 4th. CHIEF ENGINEER. 


LOCOMOTIVE ENGINE BRASSES, 

Srr,—Kindly grant me your permission to make a few practical 
remarks concerning slide valves, axle bearings, and brass casting 
generally required for the Lancashire and Yorkshire goods 
engines you haverecently illustrated. But before proceeding, allow 
me to express my admiration of the very full and comprehensive 
character of the specification, both generally and in detail, as 
supplied by the very able locomotive superintendent of that rail- 
way, Mr. J. Barton Wright. I read that engine axle-boxes, slide 
valves, and connecting rod brasses—both large and small ends-—are 
to be made of ‘‘gun metal.” That metal is defined to consist of 


co) 5 agg and tin 1 part, 

ee, ir, having had more than twenty years’ experience in 
locomotive work, and also ample opportunities for trying any alloy 
which might to me appear worthy of trial, likewise every chance 
of watching and inquiring into the working and results of every 
engine for which I have had to provide, of all of which I have 
endeavoured to take the fullest advantage, I therefore always feel 
great interest in the question of alloys for bearings, &c., of locomo- 
tive engines, and hence my desire for a few words concerning the 
specification for these engines. I think that it will be admitted 
by mechanical engineers generally, if not unanimously, that the 
locomotive, by reason of its high speed, great weight, and necessarily 
narrow bearings, is the most destructive in fair wear and tear upon 
its journals of any engine yet invented, and therefore the question 
of brasses becomes not only interesting, but of considerable 
moment to engineers and others, 

It must ever be remembered that in brasses, two inevitable 
evils have to be contended with, viz., breakage and friction. The 
more tin is used in proportion to a given quantity of copper, the 
harder the casting will be when produced, which, as is wall eae, 
— to it the necessary quality to resist friction. But the con- 

itions of working may be such as to render it absolutely useless 
for, in consequence of its great hardness, it has become brittle, and 
will be sure to fail when subject to the thrust of the connecting 
rod, side rod, or because of the general knocking or vibration of the 
engine when in motion, 
uring the whole time of my connection with railways, I have 
not met with more than one or two locomotive superintendents 
and engineers who have taken any really apparent interest in the 
question of alloys for castings. The interest which I have 
generally seen evinced has been a desire to get at the minimum 
cost per pound at which castings could be produced, either as 
regards material or labour, but generally both, and attaching the 
most vital importance to the difference of a penny per pound in the 
cost of production, and seldom, if ever, conde the great 
advantage derived from castings of the higher coet by longer wear. 
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Such I could in some measure understand with firms that make 
for sale, but am really at a loss to understand why railway 
companies, who build and repair for themselves only, should be so 
yositively blind to their own reputation and interest. Far be it 
rom me any desire to speak disparagingly of the profession, for I 
do assure you that I entertain for it the highest respect. I rap 
refer to it for the purpose of pointing out what to me is a self- 
evident error, in the hope that it may give rise to investigation 
which will lead to its removal for ever. hea 

To the question. The proportions of copper and tin given by 
Mr. Wright are, in my ee and observation, the maximun 
quantity of the latter to the former, with a due regard to safety, 
or any of the purposes named, and in some I have no doubt what- 
ever that it is exceeded. It may be urged that in consequence of 
the comparatively equal distribution of weight upon the several 
axles, the alloy w ich will suit for a leading and trai 
box will answer equally for a driving one. My reply is, No. 
contend that what is the maximum in the two former is an 
excess in the latter, owing to the continuous heavy thrusts of the 
connecting-rod upon the crank axle, But in these engines 
there exists one very palpable reason why the alloy used for axle- 
boxes should be kept considerably within the boundary of maximum 
hardness, viz., the fact of the bearing surface having to be lined 
with white metal. Thus, without any sacrifice, would the risk of 
breakage be reduced and renewal avoided, which is of no trifling 
character, when the cost of stopping the engine, lifting, “oe: 
and re-fitting a box or boxes is properly considered. I could 
easily enumerate other cases of a like nature and equal importance ; 
but enough for the present. ‘OUNDRYMAN,. 

April 25t 


ENGINEERS BY ACT OF PARLIAMENT. 


Sim,—In your issue of the 25th ult. I observe an article entitled, 
“Engineers by Act of Parliament,” having reference to a Bill 
recently introduced into the Legislature of the province of Ontario 
at its session held in Toronto last winter. I enclose you a copy of 
a letter written by myself, with the consent and approval of eight 
out of the fourteen names contained in the Bill, and who fully 
endorse my views regarding it. Of the remaining five, one is that 
of a very able and well-known railway engineer, whose failing 
health, for the last few years, entirel poocenes him from taking 
part in public matters, and who woul the last man to lend his 
countenance to such a scheme as proposed by the Bill in question. 
Two I have not had an opportunity of conversing with since my letter 
was published, but one of them at least I believe to be quite in 
accord with us ; whilst of the other two, who are supposed to have 
inspired the Bill, neither are civil engineers in the ordinary and 
practical acceptation of the term, one of them being a land 
surveyor and the other an architect. In justice to the profession 
in Canada, I trust that you will give publicity to this letter and its 
enclosure. J. SHANLY, 

Chief Engineer 1.C. Railway. 
Intercolonial Railway (Chief Engineer’s Office), 
Ottawa, April 13th. 
[copy.] 
Intercolonial Railway, Chief Engineer's Office, 
Ottawa, 28th February, 1881. 
(To the Editor the Globe, Toronto.) 

Sir,—My attention was called a few days ago to a Bill introduced into the 
Legislative Assembly having reference to an organisation of the Profession 
of Civil Engineer, in which are inserted the names of some fourteen 
gentlemen whv shall at once become legalised practiti under the 
4ct when passed, 

As one of these so named, I wish to protest, through your columns, 
against such unauthorised use of names, as I am aware of at least eight 
besides myself who have never been consulted in the matter, or indeed, 
who had even ever heard of the Bill until it was — and made public. 

Should the Bill become law, it will have the effect of shutting out very 
many well-tried, experienced, practical engineers, whose services the 
country can ill spare, and of introducing ~ | boy, fresh from school, with- 
out experience and that real professional knowledge required in the 
management and construction of public works—qualifications which, I 
need hardly say to you, cannot be acquired from the reading of any 
number of books, or the passing of 7 kind of examinatton. 

I should not have troubled you with this letter, only an impression 
seems to have gone abroad that most of the names contained in the Bill 
are those of its promoters, whereas the fact is that not more than two or 
three have inspired it. 

The whole Bill is so absurd in its provision that its passing into law by 
an intelligent body, such as the Ontario Legislature, can hardly be sup- 


posed possible. Iam, Sir, 
Your obedient Servant, 
F, SHANLY. 


Memo.—The above letter was published both in the Globe and the Mail, 
Toronto, about Ist March, 1881. 


THE STRENGTH OF STEEL. 


S1r,—As one of those who were privileged to hear at the meeting 
of the Institution of Mechanical Engineers Prof. Kennedy’s most 
interesting and valuable paper, but not having the right of speak- 
ing at the meeting, I will esteem it a favour if you will allow me 
space to remark upon one of the points discussed, in which I take 
much interest, namely, the greater strength of drilled than un- 
drilled plates. Prof. Kennedy concludes from the forms ultimately 
taken by originally straight lines scribed on the plate that in plain 
test strips without holes in them the stress at the centre is much 
greater than at the edges, while in drilled test-plates the tension is 
pep preter over the fractured section between the holes. 
It must remembered that the forms assumed by these lines 
correspond to the ultimate stressed condition, i.¢., after the metal 
has “flowed ” to the greatest possible extent ; and that this flow, 
which is of the nature of permanent set, is that part of the strain 
which is unelastic and is much less nearly proportional to 
the stress than is the elastic part of the strain—in fact, 
it probably depends quite as much on the time to which 
the material has been exposed to stress as upon the intensity 
of the stress. While, therefore, agreeing with Professor 
Kennedy that the undrilled strips have probably a somewhat less 
stress on their edges than at the centre, and that this condition is 
neutralised—I would rather say reversed altogether, and that the 
stress at the edges is now very considerably greater than at the 
centre—in drilled plates, I doubt whether his remark that ‘‘the 
increase of strength due to localisation of fracture at a section of 
the material not probably the weakest, can go for very little 
indeed, with a material so uniform as that here examined.” The ma- 
terial used was, undoubtedly, of comparatively very uniform 
Fa but even in so uniform a material an inspection of Prof. 

ennedy’s table of results shows that the probable deviation from 
the average strength, of any untried specimen taken at random, 
would not be much less than one ton per square inch. Now, the 
holes were lin. dameter, and the conunsied eoath may be taken as 
about half the diameter or din. The length of the strips tested 
for the “natural tenacity” is not given, but they were not 
probably less than 10in., that is, twenty times as long as the 
contracted length in the plates. Now, Prof. W. 8. Chaplin, in a 
recent paper in Van Nostrand’s ‘‘ Engineering Magazine,” cal- 
culates that on the above account, set aside by Prof. 
Kennedy as insufficient to explain the phenomenon, the 
difference in the strengths of long and pers lengths of 
this ratio should be 2°7 times the probable deviation from 
the average strength of the short pieces. If the ratio were 
15, the number world be 2°5; and if 25, it would be 2°85. The 
difference shown by Prof. Kennedy's tabulated results is just 
about 3 tons. The theory which Prof. Chaplin has hong pe 

therefore, does account for nearly the whole difference, if we 
estimate the probable deviation as above at about 1 ton per square 
inch—it is not possible to calculate it accurately, because the 
experiments made under precisely similar conditions are not 
numerous enough to admit of that being done. I myself do not 
believe in the complete sufficiency of the reasons advocated by 
Prof. Chaplin and deprecated by Prof. Kennedy; but the above is 
certainly a most remarkable confirmation of their great import- 


ance. Prof. Chaplin’s theory is also borne out by the very much 
smaller variation of Prof. Kennedy’s results with the long inch- 
wide strips than of those with the plates with the holes in them, 
Battersea Ironworks, 8.W., Ropert H, SMITH. 
April 25th. 


SCREW PROPULSION. 

Sir,—Some observations made by Mr. R. E. Froude during the 
discussion of my paper on Screw Propulsion, at the Naval Architects’ 
meeting, on the 8th inst., have, I am sorry to find, caused you to 
take a view of the matter which Mr. Froude did not contemplate, 
and I fear that the result may be in some measure to defeat the 
object with which I was induced by Mr. Denny to ap the 
results of my experiments, so far as they had gone. is reason 
was, that others might perhaps be thus persuaded to join with me in 
the effort I am making to clear up the difficulties and uncertain- 
ties that still environ the subject of screw propeller designing. 

Mr. Froude expressed to me, after the ting terminated, 
his regret that he had spoken as he did, because he feared that his 
words might be misconstrued. His intention was, not to throw 
discredit on the model experiments per se, but to point out the fact 
that considerable corrections are still requisite when comparing 
their results with those of actual ships. 

The very valuable Greyhound trials, conducted by Mr. Froude’s 
late father, defined with considerable clearness the extent by which 
the resistance of a model exceeds that of the ship herself, and, as I 
pointed out in my paper, I found a similar excess in the expendi- 
ture of power, when oe with the actual ship, at proportional 
rates of speed. The results of the models may, in fact, be regarded 
as ——- to those of the actual ship when driven against a head 
wind, 

The length of the Greyhound being only about six times her 
beam, it is evident that the observations made with her cannot 
safely be applied to ships of nine or ten beams, and as it is not an 
easy matter to repeat Mr. Froude’s towing experiment with a ship 
of 4000 or 5000 tons displacement, I think the next best thing to 
do is to compare speed curves from accurately made models—of 
which the various progressive powers have been carefully mea- 
sured—with speed and power curves from the actual ships taken 
during their progressive trials. This is what I am endeavouring to 
do, and at the same time by tabulating the results of a very large 

‘ of propellers of various proportions I am collecting a mass 
of information which I have already found useful, and which only 
needs a key such as that supplied by the late Mr. Froude in the 
case of the Greyhound to render it available as a practically re- 
coe if ing th 

sho’ very sorry if anyone possessing the necessary ex- 
perience should be deterred by Mr. Froude’s remarks from taking 
up this line of investigation, and he, I am sure, would be equally 
sorry. The subject is one whose importance cannot be denied, as 
was shown in the case of H.M.S. Iris, and as is felt daily by those 
who are engagedin designing screw propellers, to whom the want of 
exact knowledge is a constant source of difficulty and uncertainty. 
I am of opinion that the subject can be better investigated by 
large shipowners than by shipbuilders, because the latter seldom 
see or know much of their ships after they leave their hands, 
whereas the former are, or should be, constantly watching results, 
and it is naturally a matter of paramount importance to them that 
their ships should have the very best propellers to be procured. 
If I can assist any who are disposed to take up the subject in the 
way I have indicated, and who ose the necessary opportunities 
for watching actual results side by side with those of their models, 
Ishall be glad to do so in the interests of what I believe to 
be a most important investigation. 

CHARLES Hatt, A.M.I.C.E. and M.1I.N.A. 
122, Leadenhall-street, London, E.C., April 23rd. 


BRIGHTON BEACH. 

Sir,—Your courtesy on a former occasion, in allowing me to 
explain the course adopted by the Hove Commissioners to preserve 
the coast-line in front of their town, assures me you will once more 
permit me to offer some corrections and explanati in reference 
to the articles which you have subsequently published, more 

rticularly to the careful and able leader in your issue of the 

h ult. I wish to discuss the question of legislative interference 
apart from the design of the new groynes, as it is altogether a 
separate —, at least, in my judgment. 
ou advocate the shortening of the two easternmost groynes 
now being erected, —- that by so doing ‘‘ it would sacrifice no 
interest. Agreeing with you in your opinion, formed, no 
doubt, on a careful and impartial examination of the circumstances, 
that it is well nigh impossible to prevent scour on the lee side of a 
groyne, these structures have been designed to reduce such scour 
to a minimum, if not to altogether obviate it. In regard to length, 
they have been carried to sea as short a distance as is consistent 
with the certainty of arresting the travelling beach on the weather 
face. Long experience has demonstra that to ensure this 
oes must be carried out a certain distance seawards—this 
epends (1) On the depth of water in the offing; (2) the 
length of the normal accumulations by natural causes; (3) the 
nature of the material to be arrested. The Hove groynes, 
if shortened, would run the risk—to my mind the certainty—o! onl 
mitting the escape of the beach, and their effect would be valueless 
for coast defence. Hitherto engineers have been unable to prevent 
heavy scour on the leeside of these structures—which, however, is 
not in direct proportion to their length-—though it must be 
confessed, until Mr. Lockwood, of Fee gore erected the first 
concrete groynes, very little science been borg s.r in their 
design, or expended in determining their position and direction. 
Mr. Lockwood’s works are most admirably constructed, and in 
employing concrete he commenced a new era; from which, in the 
details and in the direction, we are now making a fresh departure. 
If your theory that short groynes would prevent lee scour be correct, 
it would be interesting to note the effect of this theory if pushed 
still further, by gradually diminishing the —— of the groynes to 
leeward ; and probably our works in Hove will permit the experi- 
ment being carried out. Ever since my attention was directed to 
this subject, I have desired to try the effect of long groynes, at 
considerable intervals, to arrest the beach, with shorter and gradu- 
ally diminishing ones placed intermediately, each smaller groyne 
being placed at a more acute angle than its weather neighbour ; so 
that on plan they would look something like this :— 


antl 


Without pledging myself to figures, the above sketch will approxi- 
mately convey my meaning, the length and angle of each inter- 
mediate groyne being in the inverse ratio to their distance apart. 
I would here wish to remark, in reply to your article, that we 
have only our own interests to protect; in designing the Hove 
groynes, an experiment of a costly character is being tried, with 
the view, as far as is pen me of preventing injury to the lee 
shore, remembering always what duty the works have to perform. 
I trust you will give credit to the Hove Commissioners for the 
bold way : which they determined to carry out so interesting an 
ex ent, 

ere — to be some slight misconception as to the blocks 
being mo to form the segments of an arch, They are made to 


form the voussoirs of a series of arches, as shown in the following 
sketch. The weight whichagroyne hastobearand the heaviest wave- 
blows are on the weather face ; so the greatest resistance should be 
this direction. Now if you take away the walling shown by dotted 
lines, you have nothing more nor less than a retaining wall divided 
into arched bays, with pier abutments, so distributed as to economise 
material—a form well known and adopted by engineers in deep 
railway cuttings. It is obvious, however, if the bays are leff open 
on the lee side, waves of percussion striking the piers would tend 
to dislodge them. So the bays are closed up by a similar wall to 
that on the weather face, lightened in accordance with the work it 
has todo. A series ot cells is thus obtained, into which a heart- 
ing can be placed to give the structure weight—your opinion that 


rd 

“the power of these works is mainly..... dependent upon 


weight” being unquestionably a correct one. The hearting weight 
enables a still further economical treatment of the piers and arched 
bays, by reducing their cubic contents—a matter of much moment, 
as the cost of the concrete used in them is very high. This will 
explain the reason why the new groynes are divided into bays, 
instead of carrying up plain, solid, and more expensive works, as 
has hitherto been the practice. 

With regard to the weight of the blocks, had it been increased 
to two or three tons each, as you suggest, it would have largely 
increased the cost of the works, as it would have been necessary to 

rovide a timber jetty with gantries to each groyne. This would 
eee entailed an additional expenditure of at least 33 per cent. 
All the blocks have been kept to a size which enables two men to 
handle them with comfort. In the construction they are so inter- 
locked, joint-broken, and dowelled that there is little fear of 
displacement. 

As to the use of little water with the cement, Mr. John Grant 
has demonstrated, and many other engineers have clearly proved, 
that an excess of water weakens concrete to an alarming extent, and 
those who are now engaged in the manufacture of Portland cement 
concrete recognise this fully. All the blocks are rammed by hand 
as the mixture is put into the moulds, so that there is little fear of 
air being entangled in the mass, as a broken section of one of the 
blocks on the works would show. There is a practical difficulty in 
storing and mixing the cement and concrete in a building kept to 
an uniform temperature—in fact, in works of this magnitude, and 
situated on the sea shore, it would entail a cost not commensurate 
with the good obtained—to obviate oy to the concrete by reason 
of low temperature. No moulding takes place when the ther- 
mometer is lower than 40 deg. Fah. So far as my observations go, 
the temperature should range between 40 deg. and 60deg. Fah. 
The foundations, except under the inshore bays, will rest on the 
native chalk, 

In conclusion, as expressed in a former communication, I cordially 
agree with you as to the necessity of immediate legislation on the 
bject of sea defi The great changes taking place round the 
coasts—the abrasion of the cliffs at one point—the accretion of 
land at another, together with the different methods adopted by 
local authorities and private owners to ward off the common enemy, 
are matters deeply affecting the public interest, and should be dealt 
with by Imperial legislation. The doctrine of Sauve qui peut has 
committed the Hove authorities to a large expenditure and increas- 
ing responsibility which justly should not be theirs. 

E. B. 

4, Westminster-chambers, London, 8. W., 

May 2nd. 


HIGH SPEED LOCOMOTIVES, 

S1r,—It is always interesting to peruse the correspondence which 
appears in your pages, particularly when a new light—if only a ray 
—is thrown upon the matters under discussion ; but it is worthy of 
remark how often we meet with old acquaintances, sometimes in new 
guises, but more frequently -o- garb, in many of the ideas 
that are ventilated and advanced in all seriousness as new. 

Writing upon this subject in your last issue, Mr. E. L. Pearce, 
whilst endeavouring to show what may be done in the way of 
arranging high-s locomotives, is either unconscious, or he 
ea what has been already done. If he will avail himself of 
the proverbial courtesy of Mr. Stroudley, he will find his “ e- 
ment No. 1” in propria persona, working some of the fastest trains 
on the Brighton line; and I am sure no one would have greater 
pleasure than Mr. Stride in introducing him to his “arrangement 
No.2,” inthe engines devised by that gentleman to work at high-s 
the heavy and varied traffic of the London, Tilbury, and Southend 
Railway. He will find, however, these last-named singularly success- 
fulenginesare minus those elements which proved so fatalto Brydges 
Adams’s ‘* White Raven,” but which appear to be present in your 
correspondent’s design. JAMES CLEMINSON. 

7, Westminster-chambers, S.W., 

May 2nd 


Smr,—Referring to the suggestive letter of Mr. E. L. Pearce, in 
your issue of the 29th ult., I beg to inform you that engines 
similar to Fig. 1 can be seen running on the Waterford and 
Limerick Railway, only the gauge of the rails on that line being 
the wide Irish gauge, the outside frames are not on them, not being 
required. The trailing axles are fitted with Widmark’s radial axle- 
boxes. The cylinders are 16in. diameter. I believe it will be 
found that these engines are doing splendid work. 

There is also a smaller engine—12}in. cylinders—of the same 
type, built to the specification of Mr. McDowell, working on the 
Waterford and Central Railway of Ireland. Fig. 2 resembles 
engines that are at work on the Cape railways—Mr. Chas. Hutton 
Gregory, C.E.—only they are six instead of four wheels coupled. 
The leading and trailing axles of some of these engines are also 
fitted with Widmark’s radial axle-boxes. 

These designs have proved good ; but there was much to be con- 
sidered in them besides the wheel and frame arrangements. 

5, Westminster-chambers, Victoria-street, JoHN C. WILSON. 

London, May 4th. 


THE CENTRAL RAILWAY STATION FOR LONDON. 


Str,—On_ looking at the sketch plan of the “Central Railway 
Station for London,” on page 308, it has occurred to me that the 
London and North-Western Railway, &c., could easily come into it 
by using the existing route by the West London and South-Western 
to the new junction on the south side of the river, and thence, as 
shown, by Millbank, thus avoiding having to make the connection 
from Chelsea to near Millbank on the north side. Were Charing- 
cross Bridge widened, as the Blackfriars London, Chatham, and Dover 
Railway Bridge is proposed to be, the line could then be taken to 
the ‘‘ Albert Terminus ” over it, with comparatively cheap property 
to disturb ; and also this would avoid a skew bridge over the river. 
In this latter case the terminus could be made architecturally more 
pleasing than the—I presume—low level as proposed. 

May 4th, 


Tue Exxctric Licht In Lonpon.—About half-past ten on 
Monday night the electric lights on Blackfriars Bridge, in Bridge- 
street, at Ludgate circus, in St. Paul’s Churchyard, and along a 
portion of Cheapside—the lamps supplied on the Brush system— 
suddenly went out, due to the a insulation of a lead line, 
As there were very few gas lamps lighted, the extinction of the 
electric light placed those thoroughfares in almost total darkn 
to the great inconvenie ee of passengers and drivers of cols onal 
omnibuses, 
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OIL MILL MACHINERY, WATERINGBURY OIL MILL, KENT. 


SCALE 


MESSRS. ROSE, DOWNS, AND THOMPSON, HULL, ENGINEERS. 


FEET 


Pernars no application of the me- 
chanical powers to manufactures can 
boast such antiquity as the press, by 
which the “wine and oil,” so early 
reckoned on OF wealth of nations, 
are extracted. The crushing of oil seeds 
by mechanical means is a comparatively 
recent industry in England, having been 
introduced into Hull from Holland 
about the end of the eighteenth cen- 
tury. The Dutch had long expressed 
the oil from linseed by means of pres- 
sure my er by wedges, which were 
driven home by falling stamps, similar 
to those in an ore-crushing works. 

In the recent Winter Exhibition of 
Old Masters at Burlington House, was 
exhibited a picture of an oil mill by 
David Teniers, dated 1633, the pro- 
perty of Earl Cowper, K.G., which gave 
a very accurate view of one of these 
mills, many of which still exist in Hol- 
land, especially about Zaandam, and 
which many inhabitants of Hull still 
remember as making a most objection- 
able noise day and night. ' Screw 
presses have met with but little use 
in seed crushing, and it was not until 
about 1845 that Bramah’s invention was 
to this The number 
of mills with hydraulic presses em- 
ployed in England is estimated at over 
150. In the usual process of seed crush- 
ing the seed operated on—say linseed 
having been screened from all dust 
and lumps, is 


between rolls of hard or chilled 
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of oil cells within. From the rolls the seed is thrown upon the 


Fig. 6. 


Lec 


| 


F g.2. 


a mortar mill, but having the runners 
and bed of a peculiar grit stone, the 
weight of the runners being some 10 
tons. Beneath this the seed is tritu- 
rated by the peculiar rolling and drag- 
ging motion of the runners. 

After being ground for some minutes 
the seed is placed in a steam jacketted 
pan called a “kettle,” in which it is 
agitated by a revolving stirrer and 
heated to about 160 deg. From the 
kettle the seed is withdrawn into taper 
woollen bags, each holding sufficient 
seed for a cake. These are flattened 
by the hand of the workman and placed 
between the sides of wrappers formed 
of thickly woven horsehair backed with 
leather, which is called “ahair.” The 
hair and its contained bag of seed are 
then placed in the press. This press 
usually has spaces for four cakes one 
above another. The ram is 12in. in 
diameter, and is worked at a pressure 
of 14 tons on the square inch, this giving 
a pressure of about 0°55 tons on each 
square inch of the cake made. The 
pressure is given by pumps, two with 
lin. rams and two with 2}in. rams 
being in one set ; the larger diameter 
of pumps gives the pressure quickly 
until it reaches about 3 cwt. per square 
inch, when the small —— give the 
final nip. The arm of the press rises 
by a series of impulses corresponding 
to the strokes of the pumps; this, 


like the percussive action of the stampers in the old 


iron, which burst the outer skin, and flatten the mass | bed-plate of a set of edge stones, similar fn construction to | Dutch presses, seems to extract the oil more effectively 
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than the dead pressure of an accumulator or a screw press. 
We recently visited, and now illustrate on pages 331 
and 330, an oil mill on an improved principle, lately erected 
at Wateringbury, near Maidstone, for Mr. R. Leigh, M.P., 
member for the latter town. The engine and machinery 
were designed and supplied by Messrs. Rose, Downs, and 
Thompson, of the Old Foundry, Hull; the turbine by 
Messrs. Williamson Brothers, of Kendal ; and the boilers 
by Messrs. Galloway and Sons. The building is from the 
design of Mr. Friend, architect, Maidstone. The mill is 
situated on the Medway, at a point where a weir gives an 
effective fall of 6ft. This is utilised by a turbine—A on 
plan, page 330—which can be thrown inand out of gear with 
the shafting of the mill, which is also driven by a hori- 


zontal compound condensing engine, with 15in. and 25in. 
cylinders and 4ft. stroke. The engine is fitted with a 
balanced expansion valve, controlled by a Porter’s governor. 

The seed, which is brought by barges, is taken into the 
mill by a sack-lift B, and the sacks emptied upon an 
india-rubber conveyor belt C, discharging into the elevator 
D, which deposits the seed i another conveyor E, running | 
the whole length of the building, and capable of being 
reversed. From this the seed can be discharged at any | 

int for storage in the top or other floors. These 

Its run at about 600ft. per minute. The seed to be 
crushed is run through the revolving screens F F, which 
are placed at an angle, the dust passing out in the upper 
portion of the mesh, and the seed in the lower, leaving 
any lumps to fall out at the end. From the screen the 
seed enters the bins GG, each holding sufficient for eleven 
hours’ working of four presses. 

At this point the improved machinery of Messrs. Rose, 
Downs, and Thompson is brought into operation. The 
seed instead of passing between a pair of rolls is fed 
into the improved roll frame H, Fig. 1. In the old system 
of crushing oil seeds the rolls had never more than 20in. 
of working breadth, and were placed in couples with their 
axes in a horizontal plane. In these rolls the working 
surface is 3ft. Gin., and the rolls, four or more in number, 
have their axes in a vertical plane, similar to a train of 
calendering rolls. The rolls run in chocks which have free 
vertical motion in slots in the side frames; the seed is 
fed from the hopper by a grooved roller, and passes 
between the top or No. 1 roll and the second roll ; an iron 
plate, which also scrapes No. 2 roll, directs the already 


crushed material between rolls Nos. 2 and 3, where it 
undergoes the extra pressure given by the weight of the | 
two rolls above. This grinding process is repeated between | 
the remaining rolls, with the result that the seed comes | 
away more perfectly reduced than with the old combina- | 
tion of the pair of rolls with the heavy edge runners, a | 
great reduction in space and power being effected at the | 
same time. The crushed seed is carried from beneath the | 
rolls by elevators II, which take it to creeper troughs | 
placed on the main girders of the mill, from which it | 
passes into the steam jacketted kettles K K on plan and | 
Figs. 2 and6. Here itis heated to about 160 deg. Fah., and | 
agitated by the revolving arms shown in Fig. 6, and at 

the same time exposed to the action of a jet of steam | 
carried by a pipe, alsoseen at Fig. 6, the effect of the steam | 
being to give the amount of moisture required in pressing | 
the cake. In the old process of seed crushing this was | 
attained in a more primitive manner, by throwing water | 
upon the seed while under the edge stones. 

From the bottom of the kettle the meal is withdrawn | 
in a measuring box, A, Fig. 2. This box, which holds | 
some 18 lb. of meal, is drawn by the workman over the | 
mould below B of the moulding machine (Vittue’s patent). | 
This machine consists of two portions, the moulding and | 
the compressing arrangement, which are quite indepen- 
dent of each other, and its action is the master key to this | 
process of seed crushing. The machine has two side 
frames ¢ c, Fig. 2, upon which slides a skeleton carrier frame 
D, Fig. 2. On this a light steel tray, the size of a cake, is 
laid, and on this a slightly wider strip of cloth, which is 
about twice thelength ofacake,is placed ; the mould B,which 
is hinged to the side frames, is then closed upon it, and the 
bottomless measuring box A drawn along it, depositing its 
seed along the cloth and tray in the shape of the cake 
desired. The mould B is then thrown up on its hinges, 
the ends of the cloth doubled over the seed, and the 
carriers with their load pushed under the die E. The 
carrier in moving throws into gear a cam F beneath the 
table, which makes four revolutions per minute. This 
cam raises the tray and its load off the carriers, permitting 
them to be drawn back, and the operation of moulding 
another cake proceed2d with. The cam compresses the 
mould of meal from 3}in. to l}in. in thickness, and then 
throws itself out of gear, allowing the compressed cake to 
be withdrawn by the pressman at the end of the die. 
During this process of compression the man who works 
the machine has another mould of meal ready to place 
beneath the die. 

It is a curious fact that in pressing the oil from the cake 
in the bag, or rather folded cloth, very little or practically 
none of the oil passes through the cloth at the sides, the 
whole of the oil finding its way from the cake of crushed 
seed at the edges. It would appear that the seeds or seed- 
coverings arrange themselves in horizontal layers, and thus 
the easiest path for the oil is between these layers. The 
fact that an intermittent pressure, as by the stroke of the 
wedge and box presses, or, better still, by the hydraulic 
press plungers illustrated, extracts a larger quantity of oil 
than when a dead pressure like that which follows the 
use of an accumulator for working the presses, is also a 
curious one, which might be usefully remembered. 

The advantages claimed by the use of this machine 
are :—First, that the pressman is relieved of lifting the 
heavy hair wrappers, some 26]b. in weight, which had to 
be placed in the press with each 12 Ib, of meal ; secondly, 
that there is a saving of some 30 per cent. in the woven 
material used for bags, in addition to which no sewing of 


bags is required; third, that with this machine the 
hydraulic press will deal with eighteen cakes of 12\b. | 
each, or 216lb. of cake, while in the usual system one 
ress only presses four 8lb. cakes, or 32]b. of cake; 
ourthly, that the hairs used in the old presses, one of which 


was used for each cake, and which cost some £3 or £4 
each, and only lasted a year, are dispensed with. There 
is also a saving of labour, to which we shall refer at the 
end of this article. The tray of meal is placed between 
the plates of the press M, and Fig. 3. These plates are corru- 
gated—as shown at Fig. 7—and bear a brand which 
they impress upon the cake. The cylinders of the presses 
are of crucible cast steel, and are 16in. bore, the columns 
being 4}in. diameter, and the weight of each press some 
74 tons; the pressure on the ram is 1} tons per 
square inch, and on the seed crushed 0°75 tons per 
square inch. Pressure is given by pumps N and Fig. 4, as 


| 


| 
| 
| 
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described previously, and lasts about twenty-five minutes, 
each press being sent up as soon as filled. The oil ex- 

ressed falls into tanks Q, page 330, placed behind each 

lock of presses, from which it is taken by pumps to the 
store and measuring tanks in the oil-house. These hold 
some 200 tons of oil, When the ram descends the cakes 
are withdrawn and handed to a lad who strips off the 
woollen cloth and cuts off the loose edges in the paring 
machine O, Fig. 5. This machine is supplied with gauges 
which ensure a uniform size of cake, and will pare 12 tons 
per eleven hours. The material cut off falls into a trough 
in the middle of the table containing a screw which dis- 
charges it upon the bed-plate of a very small set of edge 
stones P, 4ft. in diameter, which discharge the material as 
it is reduced to a granular form. From these stones the 
m into a screw creeper R beneath the floor of 
the mill ; this takes it in equal proportions to the elevator 
III, by which means it is automatically mixed in equal 
proportions in the kettles K K. The gearing of the 
mill is supported on heavy cast iron girders secured to the 
walls and columns of the building, all the meeting surfaces 
of these girders as well as those of the columns and car- 
riages are planed. 

It will be seen from the plan that a set of the machi- 
nery consists of rolls, kettle, moulding machine, four 
presses, pumps, and ay machine. Such a quantity of 
machinery will crush 50 qr. of linseed in eleven hours, 
yielding 6 tons of cake and 3 tons of oil, the latter depend- 
ing on the quality of the seed. Two men and a boy work 
a unit of the machinery, one man moulding and attending 
to the rolls and kettle, another working the press, and the 
boy paring and removing the cakes. 

Mr. Leigh’s mill is constructed to turn out 18 tons of 
cake per eleven hours, or 36 tons if working night and 
day, as is usually done in oil mills. Six men and three 
boys do all the work in the press room which, under the 
old system, would have employed twelve men and six boys. 

Messrs. wns, and Thompson claim for their 
improved machinery the following advantages :—(1) A 
saving in driving power equal to 20 per cent. over the old 
system ; (2) great economy in space ; (3) improved appear- 
ance, and more perfect branding of the cake, ik 
this process has a much better surface and fracture than 
that made of seed ground under edge stones; (4) the 
more perfect extraction of the oil; the average ame 
of oil in gakes of the old make is 10} per cent., while 
new process averages 74 per cent., thus showing a saving 
of 3 per cent.; (5) a saving of 50 per cent. in the labour 
employed in the press-room, as shown above ; (6) a savi 
in wear and tear of the bagging employed ; this in the old 
system costs 1s. per ton of cake,and made on the improved 
plan about 4d. or 8d. 

The mill we have described was designed for the crush- 
ing of linseed only, but with slight modifications in the 
aoling machinery the system is suitable for all other 
kinds of oil producing seeds, such as cotton seed, &c, &., 
and about twenty mills in England and abroad are now 
working successfully on this plan. 


PROFESSOR HELMHOLTZ. 
THE president, Professor G. C. Foster, F.R.S., and members 
of the Society of Telegraph Engineers and of Electricians 
of the 18th ult., in 


gave a conversazione on the eveni 
the library of College, wer-street, in honour 
of the visit of Professor Helmholtz to this country. The fine 


building and the large quadrangle in front were illuminated 
by one of the Crompton arc lamps placed above the pediment. 
Another in the circular Flaxman gallery brought out the lines of 
the beautiful rilievi with Dae distinctness. Many of the 
apparatus showing some of the purposes to which electricity 

recently been applied, and also the means by which electrical 
research is still being carried on. The telephotographic machine 
of Mr. Shelford Bidwell was exhibited, and the process by which a 
picture might be produced at a distance of many miles from the 
object to be photographed. The outline of a butterfly with the 
markings on the wings was in this way very distinctly reproduced. 
Mr. A. Stroh exhibited some ingenious instruments designed to 
illustrate Professor Helmholtz’s vowel theory. The library was 


| partly lighted by electric incandescent lamps, made on Swan’s 


system. Professor Helmholtz terminated his visit to London on 
esday, and now stays with Mr. Spottiswoode, president of the 
Royal Society, at his country house at Wank, Boventein, 


From thence he will poane to Dublin, to receive an honorary 
doctor’s degree from the University of that city. 

During the evening Mr, Latimer Clark exhibited the accompany- 
ing curious and interesting unpublished letter from Sir Isaac 
Newton to Dr. Law :— 

[copy.] 
London, Dec. 15, 1716. 

Dear Doctor: He that in ye mine of knowledge deepest diggeth, hath, 
like every other miner ye least breathing time, and must sometimes at 
least come to terr; alt for air. 

In one of these respiratory intervals I now sit doune to write to you, 
my friend, 

you ask me how, with so much study, I mana 
Ah, my dear doctor, you have a better opinion of your lazy friend than 
he hath of himself. orpheous is my best companion ; without 8 or 9 
hours of him yr correspondent is not worth one scavenger’s peruke. My 
practizes did at ye first hurt my stomach, but now I eat heartily enow as 
y’ will see when I come down beside you. 

I have been much amused by ye singular one va resulting from 
bringing of a needle into contact with a piece of amber or resin fricated 
on silke clothe. Ye flame putteth me in mind of sheet lightning on a 
small—how very small—scale. But I shall in my epistles abjure Philo- 
sophy whereof when I come down to Sakly I'll give you enow. I began 
to scrawl at 5 mins frm 9 of ye clk, and have in writing consmd 10 mins, 
My Ld. Somerset is announced. 

Dosowall, Gd bless you and help yr sincere friend 

(Signed) 


To Dr. Law, Suffolk, 


to retene my health, 


Isaac Newton. 


SOCIETY OF ENGINEERS. 


FLOATING AND DEPOSITING DOCKS. 

At a meeting of the Society of Engineers, held on Monday, 
May 2nd, in the pore ts Hall, Victoria-street, Westminster, Mr. 
Charles Horsley, president, in the chair, a paper was read by Mr. 
John Standfield, on “ Floating Docks, the Depositing Dock, and 
the Double-power Dock.” The author commenced by observi 
that the t difficulty experienced in the provision of dry doc 
accommodation, even where urgently required, had always been 
the immense amount of the first outlay which had to be incurred. 
There were many ports where - docks would be profitable, if 
they could be provided at half the cost of a stone or concrete 
poe A The circumstances under which docks were required were 
very variable, but all the opposing conditions were met either by 
the depositing dock or by the double-power dock. The depositing 
dock is L-shaped—that is, having only one side; while it is being 
raised or lowered it is kept horizontal by the outrigger, which is a 
broad shallow pontoon attached to the side of the dock, and so 
ballasted that it always floats at about half its depth. The bottom 
of the dock consists of a series of parallel fingers or pontoons, 
firmly connected to the vertical side, but quite free at the outer 
ends. The special feature of this dock, from which it has been 
named, is that it can deposit vessels on staging formed of parallel 
rows of vertical piles, a pen by horizontal timbers. These rows 
of piers, which are erected at right angles to the shore line, are 
4ft. or 5ft. broad, and are placed from 12ft. to 15ft. apart. A few 
feet variation in the level of the water can be met by the use of 
more or less blocking, and vessels of any breadth, however great, 
can be raised and deposited with the utmost facility. One of these 
docks can serve any number of vessels; the number of vessels that 
can be accommodated is, in fact, limited only by the length of 
staging provided. 

In 1876 Messrs. Clark and Standfield constructed for the Russian 
Government a large depositing dock which did good service during 
the war by docking all the Russian vessels in the Black Sea, in- 
cluding the great circular ironclads, and it has been in constant 
use ever since. Last year they extended its docking power from 
4400 to 6000 tons. It is the only dock which can accommodate 
the Popoffka and the new Livadia, which is 152ft. broad. The 
same firm have recently contracted for a large depositing dock for 
Barrow-in-Furness. Each half of the dock is complete in itself, 
and can be used as an independent dock for smaller vessels, and 
for docking the other half. Every additional length of staging 
will provide the accommodation of an additional graving dock at 
a very small cost. Vessels can be built on an even keel on the 
staging, and can be lowered into the water without any strain, 
thus avoiding the the risk and expense of launching. The de- 
positing dock cannot sink, even if all its valves be left open. It 
can at any time be enlarged at the same rate per ton as its original 
cost. With sufficient staging, one of these docks can accommodate 
a great number of vessels daily, and can, therefore, earn a very 
much larger dividend than any other form of dry dock. 

The double-power dock has two important special features. The 
first is that it utilises the buoyancy of its sides as well as that of 
the bottom; the second is that it can easily dock itself in two 
hours, so that every part can be got at very readily for cleaning and 

vainting. The sides slide up or down between fixed corners. 
When a vessel has been raisedas far as possible, by pumping out the 
bottom or pontoon in the ordinary manner, the sides are lowered 
one at a time, by allowing water to enter them, and they are 
secured in their new low position. They are then pumped out, 
thus adding their lifting power to that of the pontoon, and raising 
the vessel clear of the water. The use of this dock is independent 
of varying tides and rapid currents and floods; it is specially 
suited for exposed positions, and it cannot sink even when all its 
valves are left open. The double-power dock is very rapid in its 
action, having less useless weight to lift than any other form of 
dock. It has about twice the lifting power of an ordinary flosting 
dock for its size and weight, and its cost is, therefore, much less, 
Its money-earning powers are surpassed only by the depositing 
oc! 


the | dock. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George Sullivan, chief engi- 
neer, to the Mutine, when commissioned ; William B. Stevens, 
chief engineer, to the Valiant, vice Fry; Matthew R. Miller, engi- 
neer, to the Wrangler, when commissioned ; ward Irish and 
David D. Murray, engineers, to the Cockatrice, when commis- 
sioned ; Thomas B. Jordan, engineer to the Hector, additional, 
for the Britomart, vice Franklin ; George Elbron, engineer, to the 
Mutine; Henry F. Hammond, engineer, to the Asia, additional, 
for the Dreadnought, vice Elbron ; James Brown, engineer, to the 
Lord Warden, for temporary service, vice Harrison. 


Lonpon Water Suppiy.—In the report of Mr. Crookes, ¥.R.S., 
Professor Odling, and Professor Meymott Tidy, to the President 
of the Local Government Board on the water supplied to the 
metropolis for the month ending April 20th, the authors say :— 
** As regards turbidity and colour a further improvement has taken 

lace in the metropolitan waters since the date of our last report. 
Of the 161 samples examined during the month, in five only was a 
trace of suspended matter recognisable ; 156 were found ‘clear ;’ 
and five were noted as ‘very slightly turbid.’ Of the 23 samples 
supplied by the New River Company, the whole were, without 
exception, clear, bright, and efficiently filtered. Of the 23sampled 
from the mains of the East London Company, four were notes 
as ‘very slightly turbid ;’ the remainer were bright, clear, and well 
filtered. Of the 22 samples from the mains of the Chelsea Water 
Company, the whole were bright, clear, and well filtered. Of the 
23 samples from the mains of the West Middlesex Company, the 
whole were clear, bright, and well filtered. Of the samples 
from the mains of the Lambeth Water Company, the whole were 
clear, bright, and well filtered. Of the 23 samples from the mains 
of the Grand Junction Company, the whole were clear, bright, and 
wellfiltered. Of the23 samples from the mains of the Southwarkand 
Vauxhall ony pl one only was noted as ‘very slightly turbid ;’ 
the remaining 22 samples were clear, bright, and efficiently filtered. 
The improvement we had occasion to mention as having taken 

lace in the appearance of the metropolitan waters in our last report 
ins been still further noticeable during the past month, and, taken 
as a whole, they leave nothing to be d in respect of colour, 
wholesomeness, complete aeration, orabsence of suspended matter.” 
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RAILWAY MATTERS. 


Tue Christchurch, New Zealand, tramway trains have run 
44,247 miles, at a cost of 10d. per mile, the earnings being 1s. 7d. a 
mile. 

TRAMWAYS seem to be Mins Hager y oe means of locomotion in the 
colonies. Round the suburbs of Sydney several more are being 
constructed, including lines to Waverley, Woolahra, and Randwick, 

Tue Government of Jamaica are advertising for tenders for the 
construction of forty miles of railways in the island. Tenders are 
to be delivered at the office of the Crown Agents, or of the Director 
of Roads, Kingston, before July 28th. 

Ir was stated at date of departure of last mail, says India and 
the Colonies, that General Rosser had discovered a new route for a 

rtion of the Canada-Pacific Railway, which would save at least 
P50 miles in distance, General Rosser had better look again ; 
perhaps he could save it all. 

A COMPANY is being formed in Canterbury, New Zealand, for 
the construction of a railway through to the west coast of the 
Middle Island, to supply the mining population of Westland with 
all kinds of icultural and other produce, and to enable the 
various minerals along the route to be worked profitably. 

THE East Indian eae J station for Calcutta being on what is 
known as the other side of the river, and at an inconvenient dis- 
tance, it is proposed to construct a railway bridge across the 
Hooghly some miles above Calcutta, which will also serve to con- 
nect the East Indian and Eastern Bengal systems. 

Tux practice of locking carriage doors has been discontinued 
throughout Victorian railways. A colonial contemporary says that 
a great service has been performed for Australia by Mr. Mirls, 
l tive superintendent of some of the Victorian railways, because 
he has invented a cheap and very effective spark-catcher. Surely 
Australia cannot seriously have felt the want of a spark-catcher. 

Ar Uxbridge, on Wednesday, a boy named Childs, aged nine 
years, was charged before Colonel Greville with ee Ens 
on one of the metals of the Uxbridge branch of the Great Western 
Railway a piece of iron known as a chair and several large stones. 
A train was due at the spot at the time. The prisoner and another 
child, aged seven, were seen to leave the obstruction. Fortunately, 
it was removed before mischief could be done, 

Tue railway from Wellington to Manawatu, New Zealand, which 
was once commenced by the Government and discontinued, is to be 
recommenced by a public company, to be called the Welli n and 
Manawatu Railway Company (Limited), with a capital of £500,000, 
of which £50,000 is to be raised in the colony. The company have 
been promised considerable advantages by the Government, and 

ropose to ask power to acquire the native lands through which the 
fine will pass. Should the enterprise prove successful, there will 
be in the course of four or five years one continuous line of railway 
from Waitara, ten miles north of New Plymouth, to Wellington, 
about 220 miles, running the whole way, or very nearly so, through 
fertile country. 

WE noticed in our last week’s issue the official inspection by 
General Hutchinson. of the Board of Trade, of the section of those 
tramways running from Stoke-on-Trent to Longton. The line has 
since then been opened to the public, and is proving a success, the 
traffic being found to be very great. The engines, with cars loaded 
with passengers each journey, do their work most satisfactorily. 
notwithstanding the severe and continuous gradients of 1 in 16 and 
1 in 18 which they have to ascend. The director of the company 
have placed with Messrs. Merryweather and Sons a further order 
for engines. The company is extending its lines from Stoke in 
another direction, namely, to Hanley and Burslem, so that in 
about three months’ time the towns of Longton, Stoke, Hanley, and 
Burslem, will all be connected by these tramways. 

A Setrct ComMiTTEE of the House of Commons yesterday 
— a Bill authorising the abandonment of the Forth Bridge. 

e abandonment of this bridge is owing to investigations which 
have been made into the engineering details of the undertaking by 
Sir John Hawkshaw and Mr. Barlow since the fall of the Tay 
Bridge, who have reported that it was impossible for them to join 
in any opinion a the bridge as sanctioned by Parliament 
in 1873, the designs of which were prepared by the late Sir 
Thomas Bouch. They have, however, suggested the possibility of 
constructing a tunnel under the Forth, which they consider could 
be done at much less cost than the erection of a bridge. This pro- 

1 for making a tunnel under the Forth in place of Sir Thomas 
uch’s next to impossible bridge was first made in articles on the 
subject in our pages. 

THE Great Settee Railway Company has just issued circulars 
calling attention to its new arrangements for express parcels 
service. The rate charged is 4d. for 81lb., and 1d. additional for 
every 8b. or ~ thereof. The rate includes delivery within 
three-quarters of a mile of any of a large number of stations as far 
from London as {Stratford for instance, and in London as far as 
three miles from Charing Cross. They also include collection at 
any of the parcels receiving offices appointed by the company. 
Passengers’ luggage is collected at the same places, and delivered 
at the rate of 3d. per package. Booking fees have been abolished, 
and payment may be made for all parcels by means of stamps, 
similar to postage stamps, which may be obtained at any of the 
receiving offices. A circular now issued gives a list of the London 
and suburban receiving offices. This list of places may be improved 
by arranging the names of places alphabetically. 

DvRINnG last summer, engineers of the Nelson River Railway 
Company surveyed a railway route between the Norway House, at 
the outlet of Lake Winnipeg, and Fort Churchill, on Hudson’s 
Bey, a distance of about miles. The surveyed route follows 
Nelson River for a distance of nearly 100 miles overa level surface. 
Thence the course of the river is through a broken, rocky country, 
with a descent of nearly 100ft. to a lower plateau, where the 
country again becomes level, and continues so to Hudson’s Bay. 
Upon entering this rocky range, the surveyed route leaves Nelson 
River, takes a more northerly course towards the valley of the 
Churchill River, which it reaches at the entrance on the lower 
plateau, and continues to follow the course o ithe river to its outlet 
in Hudson’s Bay. The estimated cost for building the road is 
1000 dols. a mile on the plateau, and 17,000 dols. through the rocky 
portion, making an average of 1200 dols. per mile along the whole 
route. It is claimed that by this route it will be possible to trans- 

rt grain from Saskatchewan Valley, Manitoba, to Liverpool for 
ess than it will cost to carry it to Montreal by the proposed railway 
north of Lake Superior. 

In the course of the railway rates inquiry Mr. W. B. Forwood 
stated in evidence that the average rate from Liverpool to the four 
great centres of consumption is 2°29d. per mile, and the ave: 
rates from three other ports, London, Fleetwood, and Avonmouth, 
to those centres of consumption, is 1°49d., showing a difference 
against Liverpool of 0°80d per mile. The average rate for cotton 
from Liverpool to four centres is 3°90d. per mile, while from other 

rts to four centres of consumption, the average rate is 293d. 

e ey of cotton forwarded from the interior to Liverpool is 
608,000 tons; the distance between Liverpool and Manchester is 


NOTES AND MEMORANDA. 


THE population of New South Wales is now over 800,000 
Europeans. The aboriginals are less than 1000. 

THE length of the second pendulum has been redetermined for 
Paris by M. O. 8. Peirce, who makes it 39°132in. 

Mr. LicHtFoot, of Dartford, informs us that the latent heat of 
ammonia is probably 900 thermal units, or very nearly that of water. 

THE total yield of gold in Victoria in 1879 was less than half 
the annual average of the colony during the preceding ten years. 
It was but 758,947 oz. 

As a result of experiment, M. Tréve says he has found that 
more light, natural or artificial, will pass through a horizontal 
slit than through a vertical slit. He has not found out why. 

THE total quantity of gold raised in the Australian Colonies since 
1851 amounted to 1879 to sixty-nine million ounces, valued at 
£27 1,000,000, by far the greater portion of which came from 
Victoria. 

A TEMPERATURE of 140 deg. to 150deg. C., and consequent pressure 
of 34 to 44 atmospheres, converts 71 per cent. of s into glucose. 
Dr. M. Stumpf considers that with the aid of one to two parts of 
acid per thousand, saccharification may be carried so far, Science 
says, as to render the use of malt unnecessary. 

Some more archzological discoveries of a very interesting nature 
have just been made in Algiers, near the sea coast on the seat of 
the ancient Utica. The remains of a temple, consecrated to the 
infant Hercules, a statuette of the god in white marble, evidently 
Greek, a Bacchus, life-size, also in white marble, and a great num- 
ber of fine mosaics, indicate it is thought the probability of a 
great find.” 


Ir is estimated by a Canadian paper that the quantity of timber 
imported into the United Kingdom last year, without taking into 
account staves or mahogany, consisted of 6,206,778 loads of hewn 
and sawn wood, which are equivalent to 310,338,900 cubic feet, or 
nearly 3,725,000,000 superficial feet. This quantity, it says, would 
form a sufficient number of blocks 1ft. cube, if placed end to end, 
to stretch a girdle twice round the earth, and to leave almost a 
sufficient number over to extend through the centre of it. 


THE following account of a very early application of steam to 
the tag = of a vessel is taken from the Annual Register for 
1801 :—‘‘ July 1st, 1801, an experiment took place in the river 
Thames for the purpose of wnling a barge or any other craft, 
against tide, by means of a steam engine on a very simple con- 
struction. The moment the engine was set to work, the — 
was brought about, answering her helm quickly, and she made 
= against a strong current at the rate of 
an hour, 


M. LavRENT, of Paris, has constructed ‘‘ magic mirrors” givi 
similar effects, Nature says, to those brought from Japan, but of 
glass silvered at the back instead of metal. By va rey 1 appa 
at the back and silvering the front surface, the mirror has a per- 
fectly plane surface only when the air pressures at the front and 
back are equal. If the air behind be compressed or rarefied, the 
thinner parts will have relatively a greater convexity or concavity 
than the rest, and in the disc of light which the mirror reflects on 
to a wall from a luminous point the pattern engraved on the back 
will accordingly appear dark or light. 

SPEAKING of the qualities of some glues and cements, in the 
course of a recent lecture before the Polytechnic Club of the 
American Institute, Prof. John Phin said no cement can be fire- 


two miles and a-half 


proof which contains organic matter, since this is decomposed at a’ 


temperature about that of melting lead or, say, 600 deg. Fah. 
Cements containing oils will not be fire-proof. Silicate of soda 
mixed with asbestos is the nearest to a fire-proof cement. It will 
stand a low, red heat ; it is decom ata bright red. The best 
waterproof cement, he said, consists of litharge, 3 parts; white 
sand, 3 parts; plaster of Paris, 3 parts; rosin, 1; boiled linseed oil 
in sufficient quantity. 

M. Raovut Pictret, of Geneva, seems to follow with great 
energy the class of experiments which led to his liquefaction of 
several gases previously considered permanent. He now announces 
the discovery of a method of distilling alcohol at very low tempera- 
tures by the aid of ice. Two we of ice are needed for 
the production of a litre of alcohol; that is, for the distillation of 
110 gallons of alcohol, a little less than a ton of ice will be required. 
The cost of production will include only coal for working the 
steam engine which drives the air pump and the sulphuric acid, the 
—— of which produces the ice. M. Pictet declares that this 

ill notably diminish the expense of distillation, and suggests that 
the excise on alcohol should be proportionately increased. 


AN improved form of the Tépler air-pump has been devised by 
Herr Bessel-Hagen, with which considerably higher vacua can be 
reached than those Mr. Crookes obtains with the more complicated 
and fragile Sprengel-Gimingham ——— The average limit of 
rarefaction was found to be jy millionths of an atmosphere—,;y, 
Nature says, in one case—while the other pump only gives ; mil- 
lionth. It is noted that Prof. Ogden Rood has obtained sy, and in 
one case even y}y, with a modified Sprengel. With his highest 
vacua the author found electricity to —using plate-electrodes 
and a strong Holtz machine, with Leyden jars. He considers 
mercury vapour an insulator for electricity, but shows that radio- 
metric movements depend greatly on its pressure in vacuo. No 
diffusion of hydrogen through the glass could be detected. 


AT a recent meeting of the Paris Acad of Sci a com- 
munication on ‘‘ Researches on the Liquefaction of Gaseous 
Mixtures,” was read by MM. Cailletet and Hautefeuille. Operat- 
ing with a gas easily liquefiable and a so-called permanent gas, in 
capillary tubes, total liquefaction (yielding a homogeneous liquid) 
is obtained by first compressing the mixture at a temperature so 
high that the strongest pressures prove powerless to abolish the 
gaseous state, then lowering the temperature regularly, so that all 
points of the tube pass at the same time through the temperature 
at which is produced a change of state. The authors thus obtained 


MISCELLANEA, 

A CONTEMPORARY says that artificially made ice is being sold in 
Kingston, Jamaica, at $d. per lb. 

AN excellent steel e ving of Robert Wilhelm Bunsen, by Mr. 
C. H. Jeens, was published with Wature of the 28th ult. 

A FINE bed of hard brooch coal, estimated to contain not less 
than two million tons, has been found during sinking operations 
on the estate of Mr. R. Plant, at New Invention, Wednesbury. 

EXTENSIVE harbour dredging has been progressing at Colombo, 
and some shells filled with powder, supposed to have been used in 
the Anglo-Dutch or Portugo-Dutch wars, have been brought up by 
the dredger. 

Ir appears that there is great probability of wide adoption of the 
electric light in the colonies. It is pro to light the Melbourne 
Parliament Houses in this way. e high price of coal in many 
colonies is an important fact in favour of the electric light. 

THE annual meeting of the Agicntus! Engineers’ Association 
was held on Tuesday last at the Westminster Palace Hotel. Some 
new elections of bers and re-elections of bers of il 
took place, which, as far as is reported, seems to be nearly all that 
is ever done. 

THe Naval and Marine Engineering Exhibition which was 
open in Glasgow six months, from the 1st November to the 30th 
April, was visited by about 65,000 persons. A number of the 
exhibits have been left in the hands of the Corporation to be added 
to the local Museum. 

THE machinery used in boring the new tunnel under the St, 
Lawrence River, ‘‘was removed,” an American contemporary 
says, ‘‘from the ice on the 22nd March. Although the operations 
were far from complete, the engineers in charge say that the tunnel 
is practicable, that they will have a slate-lke rock to drill 
through.” 

THE Clyde shipbuilding trade is exceedingly — During the 
past month twenty vessels were launched, with an aggregate 
tonnage of 30,010, as against twenty-two of 27,000 in the corre- 
sponding month of last year, while the tonnage of the four months 
is 90,570, as compared with 72,450 in the corresponding period of 
last year. There are 134 vessels on the stocks. 

Tne report of the Birmin _ Proof-house shows that, during 
the past year 638,000 barrels were proved. This was 90,000 in 
excess of 1879. At the Proof-house in Liége the number proved 

uring the year was 874,929, the increase on the year being about 
the same as in Birmingham. Ten years since Birmingham proved 
36 ar cent. more barrels than Liége; but the tables are now 
turned. 


THE jurors of the Melbourne Exhibition have published the list 
of awards for printing, bookbinding, and publications, and in each 
of these classes Messrs. Blackie and Son, publishers, London and 
Glasgow, Edinburgh and Dublin, have been awarded first order of 
merit. The petition included the publishers of Great Britain, 
America, and the Continent, and Messrs. Blackie and Son are at 
the head of the list in each class of awards. 

Messrs. W. and J. Galloway and Sons, of the Knott Mill Iron- 
works, Manchester, have just completed a ed of engines for blow- 
ing Bessemer plant, which are probably the largest of their kind yet 
constructed. These engines have steam cylinders 54in. diameter, 
with blowing cylinders 72in. diameter, and both having a stroke of 
6ft. They are fitted with expansion gear, which can be discon- 
nected instantaneously; also with air pumps, and condensers. 
These engines are being erected at the Phoenix Ironworks of 
Messrs. Steel, Tozer, and Hampton. We hear that Messrs. 
Galloway are also completing the erection of a new mouldcr’s 
shop, which will be one of the largest and most perfect foundries 
in the district. 

In the Melbourne Exhibition, Messrs. Ibbotson Brothers and Co., 
of the Globe Steel Works, Sheffield, seem to have had one of the 
largest displays of articles in steei ever exhibited by one firm. 
Railway materials formed, it might also be said as a matter of 
course, the larger number of illustrations of the now almost 
universal application of steel. Amongst them were large numbers 
of samples of long, light, and heavy flanged, double head and single 
head rails, tram rails, steel joints, and bulb and angle steel ; railway 
tires and axles ; Ibbotson’s steel lock-nuts and mild steel bolts for 
fish-plates ; springs and spring buffers of all kinds; shovels and 
files of every description. Ibbotson’s steel clip, and other forms of 
rail joints to take the place of the common and inefficient plain 
pe ys was looked upon as a very important feature of the 
whole collection ; but a great deal of interest was displayed in 
Messrs. Ibbotson’s collection of dish steel sleepers, and the auto- 
matic railway coupling exhibited by them. 

Tuer Birmingham Town Council have now decided upon the 
tenders for the construction of a new storage water reservoir at 
Shustoke, with the necessary engines and buildings, at an outlay 
of £125,000. Messrs. James Watt and Co. are constructing the 
two engines, at a cost of £13,750. The engines will be compound 
differential condensing, and each will have one high-pressure 
cylinder of 33in. diameter and 10ft. stroke, and one low-pressure 
cylinder 60in. diameter and 10ft. stroke. Under each cylinder 
there will be a ram A regs 26in. diameter and 10ft. stroke. Each 
of these engines will be equal to an 80in. diameter cylinder Cornish 
engine. The quantity of water each engine will be capable of 
delivering is 44 millions of gallons per day. Steam will be supplied 
by five Root’s patent steam boilers. For these the Patent Steam 
Boiler Company, of Heneage-street, Birmingham, have secured the 
contract, at £4485. The construction of the reservoir alone is to 
cost £78,900, and the work has been entrusted to Messrs. John 
Aird and Sons. 

WE are requested to state that during the summer term, com- 
mencing May 2nd, 1881, Professor Armstrong, Ph.D., F.R.S., and 
Professor Ayrton, A.M. Inst. C.E., will continue their tutorial 
and laboratory courses of instruction in chemistry and physics as 
— to the arts and manufactures, at the Cowper-street Schools, 

insbury, in rooms rented from the Middle-Class School Corpora- 
jee pending the present erection of the City and Guilds of London 


condensed carbonic acid, holding a large proportion of oxygen, 
hydrogen, or nitrogen, these latter substances concurring to form 
the liquid, though the temperature was too high for them to exist 
separately in that state. The results of experiment with cyanogen 
and carbonic acid are analysed. The assimilation—generally very 
imperfect—of solution of a gas to its liquefaction probably here 
applies. The mixture retains its characters at temperatures con- 
siderably above that corresponding to the critical point of its less 
easily liquefied element. 


At a recent meeting of the Royal Society of Edinburgh Prof. 
Tait communicated the results of his experiments on the pressure 
errors of the Challenger thermometers, the correction for which, as 
originally furnished to the ee was 0°5 deg. Fah. per mile of 
depth. The experimenter subjected the thermometers to a pres- 
sure of 25 tons per square inch in a hydraulic press. At 3 tons 
pressure an average effect of 1°5 Fah. was produced upon the 


thirty-one miles, and the rate is 9s.; but the Lancashire and 
Yorkshire Railway Company, in order to develope their docks at 
Fleetwood, are willing to carry cotton from Fleetwood to Man- 
chester, a distance of a for the same rate of 9s. In the 
same way, the Furness Railway hry = and the Midland Rail- 
way Company, owning the docks at w, are also willing to 
carry cotton from Barrow to Manchester 87 miles, very nearly 

times our distance, for the sum of 9s. per ton. The import of wool 
into Liverpool is 27,000 tons per annum ; there the average of three 
rates, between Liverpool and Leeds, Rochdale, and Kidderminster, 
which are the centres of manufacture, is 3°39d. per ton per mile. 
The average rate from Hull, London, and Bristol to those centres 
= an increased rate of 1°10d. per mile, or nearly fifty per 


d thermometers. Before drawing any conclusion as to the 
correction to be a to deep-sea sounding, it was necessary to 
consider how far this effect could be explained as resulting from 
the peculiar conditions under which the experiments were made. 
From the known a of glass it was calculated that the 
volume of the bore of a thermometer tube, closed at both ends, 
would be diminished by only one-thousandth part for an increase 
of pressure of one ton on the square inch; and from a direct 
experiment made with a metre-long tube this was proved to repre- 
sent very approximately the real effect. Hence this could have no 
—, effect on such comparatively short thermometers as 
those of the Challenger, which were besides a to much graver 
errors, such as those arising from the shifting of the indices during 
the ascent from hee dg or even from the effect of 


when taking the 


1 College, Finsbury. The classes and laboratory practice 
are, through the liberality of the eighteen —— comprising 
the Institute, open for an almost nominal fee to female, as well as 
to male, students. The day classes would be of service to ladies 
who have not the time or means to follow a Newnham or a Girton 
education,.and to men who are similarly situated with reference 
to the established universities ; while the evening classes will be of 
great use to those who take more than a mere mechanical interest 
in their daily work, since from the course of instruction and their 
own experiments performed in the laboratories, the students will 
gain such a thorough knowledge of principles as should distinguish 
a skilled intelligent worker from a mere machine. 

THE trial trip of a fine new steamer, the Bothwell Castle, took 
ows on Thursday last from Middlesbrough to the Royal Albert 

ock, London, and was in every way satisfactory. She has been 
built by Messrs. Raylton, Dixon, and Co., of Middlesbrough, to 
the order of Messrs. Thos. Skinner and Co., to take her place in 
their Castle line of steamers to China. The Bothwell Castle will 
carry 4000 tons of tea on a draught of water of 21ft., and on her 
trial trip, when loaded down to this depth, we are informed that 
she maintained an average speed of over 12 knots between the 
Tees and London. Her leading dimensions are—length, 345ft.; 
beam, 38ft. 6in.; depth of hold, 26ft.; gross register tonnage, 
2550 tons. She is three-deck built, and the deck houses and casings 
are all of iron, the decks, charthouse, rails, &c., being of East 
Indian teak. She has a clipper bow, ful lines, and brigantine 
rig, with pole masts. In the small saloon coloured glass, polished 
marble panels, and oak artistic furniture are employed in the 
decoration and furniture. The engines, which are of 300-horse 

wer nominal, are built by Messrs, T. Richardson and Sons, of 
West Hartlepool. The owners have given her builders an order 
for another somewhat larger boat. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Geroip and .Co., Booksellers, 

LEIPSIC.—-A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage wap a4 in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 

address of the writer, not necessarily for publication, but as a 

proof of good faith. No notice whatever will be taken of 


C, AND L. (Lombard-court).—Nothing has appeared on the subject in our 


8. 
bef om You will find the information you want concerning Engineers in the 
‘Mercantile Marine in Tue Enaineer for Sept. 13th and 20th and Oct, 
25th, 1878. 

Maquintsta.—If your invention is the same as that of the person to whom 
you refer, you cannot now take out a patent Sor it. If you have used the 
invention before the date of the patent you mention, you may continue to 


use it. 

G. C. (Edinburgh).— You will find your proposition dealt with in most works 
on heat. Your arguments are sound in theory, but could not be reduced to 
practice, because a cylinder of enormous dimensions would be required, and 
the condensation which would take place within the cylinder on the entry 
of fresh steam at the beginning of each stroke would be excessive. If you 
will consult Clerk-Maxwell’s treatise on heat, and examine some of the 
diagrams he gives, you will understand this we have no doubt. 

Constant ReEapER.—No general rvle can be given for stuffing-boxes. 
Experience alone will dictate the best dimensions, as these not only vary for 
the same purpose with the diameter of the rods, but with the necessary length 
of the gland for rods of the same size. The necessary capacity for an air 
pump will vary through the proportions you mention according to the 
pressure of the ateam used, The vacuum box of a condenser may be as large 
us you can conveniently get it, but not of less capacity than the cylinder. 
The exhaust pipe, when of more than two or more feet in length, may be 
considered as part of the condenser capacity. 
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ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an ivch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

»" Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of THE ENGINEER, 163, Strand, 


MEETINGS NEXT WEEK. 
Tue InstrruTion or Crvit Enoinerrs.—Tuesday, May 10th, at 8 p.m.: 
Paper to be read and discussed, ‘On Torpedo Boats and Light Yachts 
a High-Speed Steam Navigation,” by Mr. John I. Thornycroft, M. Inst. 


hand-made laces at Burano, Bruges, Honiton, &c. Tuesday, May 10th, at 
8 p.m.: Foreign and Colonial Section, ‘‘ Trade Relations between Great 
Britain and her Dependencies,” by Mr. William Westgarth. Sir Robert 
R. Torrens, K.C.M.G., will preside. Wednesday, May lith, at 8 p.m.: 
Nagy meeting, ‘‘ The Manufacture of Glass for Decorative Purposes,” 
by Mr. H. J. Powell, Whitefriars Glass Works. Thursday, May 12th, at 
8 p.m.: Applied Chemistry and fe ny Section, ‘Recent Progress in 
the Manufacture and Applications of Steel,” by Professor A. K. Hunting- 
nm. Friday, May 13th, at 8p.m,; Indian Section, ‘ Burmah,” by General 

rth preaae G.C.M.G., K.C.8.L, C.B, Sir Rutherford Alcock, 

e. 
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THE CONTINUOUS BRAKE CONFERENCE, 


WE recently called attention to the fact that several 
important railway companies contemplated taking steps to 
adopt a uniform system of continuous brake, which would 
permit the vehicles of any one company in the federation 
to be run in trains with the vehicles of any of the other 
companies. We possess now information which we did 
not possess then, A conference was held at Euston Station 
on the 2nd April. Mr. F. W. Webb took the chair, and 
there were present Mr. Charles Sacre, Manchester, Sheffield, 
and Lincolnshire Railway ; Mr. P. Stirling, Great Northern; 
Mr. McDonnell, Great Southern and Western of Ireland ; 
Mr. W. Kirtley, London, Chatham, and Dover; Mr. J. 
Stirling, South-Eastern; Mr. W. Adams, London and 
South-Western ; Mr. 8. W. Johnson and Mr. Clayton, 
Midland; Mr. Deans, Great’ Western; Mr. W. Barton 
Wright, Lancashire and Yorkshire ; and Mr. Tomlinson. 
Metropolitan Railway. Mr. Webb stated that he had 
called these gentlemen together because of a request made 
by Mr. Moon, that he would see what had v0 be done to 


London and North-Western i to enable them to 
interchange with othercompanies, Mr. Webb had prepared 
aletter or report in reply, in which he said that he had made 
inquiries, and found that on most of the principal lines the 
automatic vacuum and the vacuum were preferred to the 
automatic pressure brake, and that all that was necessa 
toenable the London and North-Western stock to work wit 
that of other companies was a standard pipe coupling 
between the carriages, The report goes on to recommend a 
coupling invented by Mr, Clayton of the Midland, and 
after stating that the vacuum brake “ appears to work out 
much simpler than the pressure brake,” he concludes with 
the following words; “ Nature itself in the case of a 
vacuum provides the datum from which we may all work, 
so that the details of the gear may be left to the companies 
themselves ; and in such of our carriages which may be 

uired to work on any of the lines I have named, it 
would not be a difficult or expensive job to apply the 
vacuum principle to the present rigging. Seeing then that 
an universal coupling, as I have before stated, is the prin- 
cipal thing to be brought about to ensure interchangeability 
of stock with others, if you bring about any means by 
which this could be accomplished, you would most facilitate 
the work of interchanging our stock with others and also 
amongst themselves; and I have very little doubt, if a 
meeting could be arranged with the engineers of the 
various companies, we should not have much difficulty in 
arriving at this.” In pursuance of this report, which was 
directed to Mr. Moon, the conference took place, with 
what result we shall show in a moment. Before doing 
so we have something to say concerning Mr. Webb’s 
statements. 

Until a very recent period Mr. Webb was the uncom- 
promising advocate of his own brake, and we confess we 
are puzzled to understand to what his conversion to the 
vacuum, or any other system, is due. It cannot, we think, 
be attributed to the failure of the Clark and Webb brake, 
for its whole career has been one long failure—a cireum- 
stance to which Mr. Webb so vigorously shut his eyes that 
we tind him permitting, without -protest, statements to be 
made in the returns to the Board of Trade which are flatly 
contradicted by the facts, as pointed out by a correspondent 
not long since. But Mr. Webb’s sudden conversion to 
faith in the vacuum brake is not so amazing as his dis- 
covery that the only thing wanted to enable continuous 
brakes to be generally adopted is a good standard coupling. 
The public, the Board of Trade, Parliament, each and all, 
for years and years clamoured against the railway com- 
panies, and the companies have always urged in their 
defence that they could not get a satisfactory brake; that 
nothing good enough existed ; that working interchange- 
ably was impossible if continuous brakes were adopted ; 
row | so on. Are we to believe that these excuses had no 
foundation in fact? that they were intended simply to 
throw dust in the eyes of the Board of Trade, the public, 
and shareholders who lost each year in the shape of sums 
paid for compensation much more than would almost suffice 
to prevent collisions altogether? Can it be true that nothing 
more was wanted than a standard coupling? We are in 
the cleft stick, that if the statements made by railway men 
were true, then they were unable to invent such a small 
detail as a standard coupling. Our readers will see for 
themselves what the other horn of the dilemma is. It 
cannot be urged that only lately railway engineers have 
hit upon a brake. Mr. Webb does not seem to know 
anything about such a thing. He is not in any way 
particular as to what brake is used. Anything will do, if 
only there is a standard coupling. In his own queer 
phraseology, “ Nature itself, in the case of a vacuum, 
provides a datum from which we may all work.” We do 
not venture to assert that we quite comprehend what this 
means ; but it seems to hint that, as a vacuum may be made 
by anyone, vacuums are common property, and each com- 
pany may use them as it likes for stopping trains. It is 
more than probable, however, that Mr. Webb will find 
himself mistaken ; that some one or other of the various 

atentees now in the field will, to use a sailor’s phrase, 
ring him up with a round turn if he attempts to make 
too | be with the datum provided by nature. Leaving 
Mr. Webb, let us see what the conference had to say on 
the whole subject. 

In order to simplify matters, Mr. Webb had five ques- 
tions printed, and these questions having been discussed (?) 
were answered. On the question of a standard coupling 
the members were unanimous, the majority being in favour 
of the Midland coupling. They were also unanimously 
in favour of the vacuum system. In reply to the third 
question, nine were favourable to the simple, and three— 
Messrs. Adams, Dean, and Wright—to the automatic 
vacuum brake. In the event of the Board of Trade 
insisting on an automatic brake, they were unanimously in 
favour of the vacuum system ; and, lastly, on the question 
of brake power to be used for ordinary brake stops, there 
was a diversity of yn but only one, Mr. Tomlinson, 
spoke out freely in favour of using the full power on all 
occasions. We are by no means surprised by the opinions 
expressed, as each and all the locomotive superintendents 
present, save Mr. Webb, have long since expressed them- 
selves in favour of the vacuum system ; indeed, several of 
them have invented vacuum brakes. We are at some loss 
to see what was gained by asking Mr. McDonnell to be 
present, as, to say nothing of the interference of the Irish 
Channel, the gauge of all Mr. McDonnell’s stock prevents 
it from running on English railways, and the standard 
coupling could not atfect him. The conference was “nu a 
sense packed, no one being asked to be present who was 
likely to say a word in favour of pressure brakes. Mr. 
Britain, of the Caledonian, was the only engineer invited 
and not present. It will be seen that some very important 
railways were not represented at all. Thus the whole of 
the gigantic North-Eastern system was conspicuous by 
its absence. But the Great Northern Company is 


pretty much in the hands of the North-Eastern, and 
it is far more important that these two companies shou!d 
work together than it is that the Great Western and 


London and North-Western coaches should be able to 
work over each other’s lines, The North British, one of 


the most powerful railway systems in Scotland, was also 
left out, obviously because Mr. Drummond is at one with 
Mr. Harrison on the subject of brakes ; and Mr. Stroudley, of 
the Brighton line, received no invitation for the same reason 
The Great Eastern is a very large and growing railway ; 
why was not Mr. Massey Bromley asked to be present at the 
conference? Thus while the engineers of nine great railway 
companies are in favour of the vacuum system, there are at 
least four of the same importance as any four of the nine 
lines represented, opposed to the vacuum system, besides 
many others of less size, as for example the Metropolitan 
District line, on which the Westinghouse pressure brake 
is employed. It will be seen, therefore, that the cpinions 
of the conference by no means represent the opinions of 
railway engineers in general; and indeed, if we leave 
out Mr. Webb, whose recent conversion deprives his 
opinion on the subject of a great deal of weight, the 
diversity of opinion becomes pretty evenly balanced. The 
Great Northern and the London and North-Western will 
gain very little by the use of a standard coupling so long 
as the North-Eastern, North British, and Great Eastern, 
stand out for the pressure brake. 

It is a noteworthy fact that none of the engineers we 
have named save Mr. Tomlinson thought it necessary to 
give any explanation of the causes which induced him to 
prefer the vacuum to the pressure system. Mr. Tomlin- 
son’s reasons are thus expressed :—“ Owing to the difficul- 
ties in dealing with delicate apparatus and complicated 
fittings to control high pressures, and to the stock being 
liable to be laid aside for months, and only ordinary labour 
available at stations, it would not be safe to depend on, and 
therefore I prefer the vacuum system, as it can be made 
either on the simple or automatic system.” Now this isa 
very lucid exposition of the arguments urged against the 
Westinghouse or pressure system, and it is not too much 
to say that it is assumption from beginning to end. There 
is no difficulty whatever in dealing with air pressures of 
100 1b. or 1201b., and no one who in used the automatic 
pressure brake has ever made any complaint inst it on 
that score. Mr. Tomlinson has had no experience worth 
mentioning with any brake but the one, namely, Smith’s 
original vacuum, and that has no doubt answered his pur- 
pose very well on the Metropolitan Railway; but it has 
none the less been condemned by all engineers for 
main line work. The pet argument urged against 
the Westinghouse brake is the assumed complication 
of the so-called triple valve; but none of the auto- 
matic vacuum brakes can dispense with a triple valve or 
its equivalent. Three valves, or something answering to 
them, must be provided if the brake is to be efficient. To 
prove this our readers need only turn to page 327. They 
will find the brake favoured by Mr. Adams, illustrated. It 
will not have escaped notice that Mr. Dean, Mr. Wright, 
and Mr. Adams are the only three engineers in favour of 
the automatic system. The others prefer simplicity to 
efficiency. But the question is not worth discussing, for 
the Board of Trade insist on automatic action ; and if this 
is to be used, then the vacuum brake becomes as complex 
as the pressure brake. From this there is no esca 
Parts may be made larger or differently arranged, but they 
must be there. Practically, the engineers present at the 
conference have pledged themselves to the adoption of an 
untried invention, or inventions, for there are several auto- 
matic brakes in the field. Thus, Mr. Clayton, of the Midland, 
has one system, Mr. Adams, of the South-Western, 
another, and Mr. Dean, of the Great Western, a third. 
Not one of these systems has been practically tested on a 
large scale. One or two experimental trains have been 
run, and these have undergone continual change ; and yet 
the engineers at the prc unhesitatingly pledged 
themselves to spend their shareholders’ money on inven- 
tions quite untested, in the sense that concerning what 
they will do in regular service, what they will cost for 
maintenance, and how or in what way they are likely to 
fail, literally nothing is known. Concerning the vacuum 
brake a great deal of information, for the most part adverse, 
exists; but we are not speaking of the simple brake, but of 
the automatic vacuum brake ; and in favour of some three 
or more untested—in the practical sense—inventions, the 
engineers of many great railways deliberately reject a 
brake about which everything is known that can be 
known—a brake which is in use on more miles of line 
than would go round the world; a brake which is as 
marketable a commodity now as a wheelbarrow—as much 
part of the railway system of the world as a rail or a chair; 
and, lastly, a brake which in all the tests to which it has 
been submitted, either by the Government, by private 
enterprise, or for the purpose of scientific experiment, has 
never been beaten as a train stopper. Is it too much to 
say that the verdict of the conference is not only against 
evidence, but against the opinion of the majority of rail- 
way men ; and that in so far pledging themselves to expend 
the money of shareholders on new and untried inventions, 
its members have taken a step the importance of which they 
have failed to realise. Other points present themselves for 
consideration, on which we shall probably have more to say. 
Meanwhile we think we in no wise exaggerate when we 
assert that the calling together of a conference of engi- 
neers merely to say whether they think a standard 
coupling would be a good thing or not, was a means 
altogether out of proportion to the end secured ; 
while if Mr. Webb’s intention was to get support in a 
scheme for the introduction of a vacuum brake on the 
London and North-Western system, the device, although 
well contrived, has not been satisfactory in its operation, 
because only a limited section of engineering opinion was 
represented, the greater number of those present knowing 
about as much practically concerning the daily working in 
regular service of the Westinghouse brake which they con- 
demned, as they do concerning the automatic vacuum 
brake which they praised ; that is to say, little or nothing. 


THE THEORY AND PRACTICE OF RETAINING WALLS. 
ENGINEERING science would be ia a bad way if in its 
literature the word theory were to be generally synony- 
mous with or interpreted as hypothesis. Yet the word 
theory is often so used by engineers, who know on the other 
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hand that they could not stir a step without the theory of 
their work in the various branches of their profession, 
though they may be completely successful without. any 
knowledge of any of the hypotheses advanced to account 
for some phenomena which may occasionally be met with. 
The word theory in ordinary literature may still be held 
to be the name given to an assumption made to account for 
known facts or phenomena, or to a scheme of things which 
terminates in mere speculation ; but in engineering matters 
it has acquired a very different meaning, and is properly 
only applied when used as the name of an exposition of 
the principle or principles on which the practice of any 
particular branch of engineering depends for its most suc- 
cessful results. That an ounce of practice is worth a pound 
of theory was never true except by rendering the word 
theory as hypothesis—a rendering not now, if ever, admis- 
sible. Even in so small a matter as the construction of a 
steam engine very little improvement would ever have 
been made without theory. Practice might have continued 
to this day to make steam engines as Smeaton made them, 
but practice would never have got to the compound engine. 
So with the construction of a bridge. William Edwards 
had to construct the Pont-y-tu-Prydd over the Taff twice 
before he got one to stand; but if that country mason had 
known the theory of the arch before he commenced 
the first, he would have known what he had to learn 
before he censtructed the second. Again, if Rennie 
had not known that theory, he might have had to 
construct two London Bridges before he got one to 
stand, simply because practice had not constructed one 
of the same form and span before him. These remarks 
are suggested by a paper by Mr. B. Baker, recently read 
before the Institution of Civil Engineers, and the discus- 
sion which took place thereon. The paper was entitled, 
“The Actual Lateral Pressure of Earthwork,” though it 
would more correctly have been entitled, “The Success 
and Failure of Retaining Walls,” for there was little in it 
of the actual lateral pressure of earthwork. What this 
pressure may be we are still uninformed as far as concerns 
the teaching of Mr, Baker's paper, except that generally 
it is about half what it is generally assumed to be by 
reference to the angle of repose of different materials. 
The paper describes a number of thin revetment walls 
which have stood firmly, and a number of others, including 
very thick walls, which have not; but what ‘was the 
actual pressure of the earthwork which caused the failure 
of the thick walls the Institution was not told. The 
author described his paper as upon the actual pressure 
of earthwork as distinguished from the text-book 
pressures, but every engineer knows that he can find 
very little in text-books as to the actual pressure of earth- 
work. The theory of the stability of retaining walls is 
given upon certain assumptions as to the pressure they 
may have to withstand. It is left to the engineer to find 
out what the actual pressure may be under the circum- 
stances of any given situation. Having discovered 
accurately what this pressure is, there is no engineer that 
could say the theory of stability is wrong any more than 
he could say the theory of the necessary strength to 
be given to a dock gate is wrong. 

The whole gist of Mr. Baker’s paper was a proof of the 
necessity for tinding out the nature of the material to be 
retained by a wall, and the nature of the foundation upon 
which the wali was to be built, before assigning its proper 
dimensions, and pbuilding it. It gave no evidence 
whatever of the inzorrectness of the theory of retainin 
walls. It only showed that some of the conditions, instea 
of all the conditions, were taken into account by certain 
engineers in applying the theory to the design of the walls 
that failed. Mr. Baker said his “ experience on the thirty- 
four miles of deep timbered trenches and other works on 
the Underground Railway furnished many examples of 
the actual pressure on timber railings, tunnel headings, 
retaining walls, and vaults. Exceptionally light work 
standing perfectly, and apparently very heavy works which 
had failed; alike served to prove that the designing of 
retaining walls was in most instances more a matter for 
judgment and experience than for calculation. Thus one of 
the walls of the Metropolitan Railway, which should have 
failed with a fluid pressure of 19 lb. per square foot, stood 

rfectly, whilst another wall, capable of resisting 107 Ib., 

d occasioned much trouble.” Other heavy walls which 
failed were also described, but the author said that “the 
softening and lubricating action of water on clay was the 
proximate cause of these failures, as, otherwise, the latter 
would have resisted a fluid pressure of 92 lb. per square 
foot.” All this, it will be seen, only shows that a thin or 
a heavy wall is necessary, according to circumstances. 
Theory does not say that the stability of a wall will be 
equally great under a light or a heavy pressure, and Mr. 
Baker’s experience only shows that an approximately 
correct value must be assigned to the pressure before he asks 
theory what thickness or weight he must give his wall. 
But even with the pressure properly or accurately 
determined, the author of a text-book cannot be expected 
to follow an engineer everywhere to inform him of the 
nature of the foundation upon which he proposes to build 
a wall. The author referred to an exceptionally lightly 
proportioned wharf wall, built by Colonel Mickon, at Toul. 
This wail has a height of 26ft.,and a batter of 1 in 20, 
the thickness of the wall through the counterforts being 
only 3ft. 7in. at the base, “and though the filling was 
ordinary material, and the floods rose within 6ft. of the 
top of the coping, no movement had occurred.” Subse- 
quently. Mr. Baker said that “as a result of his own 
experience he had made the thickness of retaining walls, 
in ground of average character, equal to one-third of the 
height from the top of the footings, and if any material 
was taken out to form a panel, three-fourths of it was put 
back in the form of a pier.” After what had been previ- 
ously said as to the success of some thin walls, as of that 
at Toul, this thickness seems to be wholly unnecessary in 
some if not in many cases, while it would be as certainly 
insufficient in others. Theory would say that if the con- 
ditions are the same as at Toul, the same thickness. as that 
adopted by Col. Michon would be sufficient ; but it would 
seem that Mr. Baker would make everybody pay for a 


wall with a thickness one-third its height because these 
dimensions were successfully used on the Metropolitan 
District Railway, in many places on which that thickness 
may have been unnecessary, Yet the author said : “To | 
assume upon theoretical ground a lateral thrust, which | 
experiments prove to be excessive, and to compensate for | 
this by giving no factor of safety to the wall, was not a 
scientific mode of procedure.” Mr. Baker’s paper was a 
very excellent paper, and gave a great many facts of the 
utmost value, but the tendency of the arguments as to 
the theory of retaining walls was most decidedly pernicious, 
Inthe sentence last quoted, the word theoretical wasobviously 
incorrectly used in place of hypothetical, and when theory 
is held up to ridicule it should only be with sufficient 
reason, for to throw doubt on its value is misleading, and 
has a bad effect on young engineers, who do not see that 
the so-called incorrect theory is only hypothesis. There 
is always a tendency with the half-informed part of any 
profession to appreciate anything that deprecates the 
attainment of theoretical knowledge, and this was evident 
by the titter observable in the Institution when Mr. Baker 
observed that he had set up an example of the theoretical 
stability of a retaining wall merely to knock it down by 
practical illustration. It must be here observed that this 
example depended upon certain assumptions as to the lateral 
pressure, and hence was not correct for any much greater 
pressure. The example given by Mr. Baker,and the whole of 
the resultsof practical experience detailed by him, onlyserved 
to show that the theoretical stability of any revetment wall 
depended entirely upon the assumed lateral pressure, and 
that the proper application of theory could only be made 
by taking into consideration all the conditions affecting 
that stability. It further showed that without an intel- 
ligent application of theory a great waste of material and 
sles of money may follow the design and construction of 
a retaining wall, just as it may follow the unintelligent 
application of theory or the blind dictates of misdirected 
practical experience in any other work of art. 


NORTHERN TRADE EXTENSION, 


Ir has not obtained sufficient notice in the press that, whilst 
two years ago the North of England suffered perhaps more 
severely than any other of the great producing districts of the 
country, the loss then accruing has been now almost recouped, | 
and, in consequence, the trading activity of the north is greater 
than probably at any previous period. It is not in one branch, 


but in nearly all that this is the case. In the crude iron trade, 
which is one of the chief industries of the north, the production 
is at the highest pitch that has yet been attained, and this | 
bespeaks a corresponding activity in iron and coal mining, and | 
in limestone quarrying. In the manufactured iron trade the | 
output is proved by the returns of the Board of Arbitration to | 
be about 7000 tons less per month than it was about seven years | 
ago—the falling off being due to the declension of the iron rail | 
branch. But if the production in the substitutional industry— | 
that of steel rails—be added to that of manufactured iron, it | 
will be found that the output is now greater in the North of 
England than in any previous period. In marine engineering 
the output last year was greater than in any of its prede- 
cessors, and large and costly extensions of marine engineer- 
ing works are in progress at Stockton-on-Tees, at Hartlepool, and 
on the Tyne. In no previous period has the number or the 
tonnage of the vessels launched been so large as last year from 
the shipbuilding yards between the Tyne and Whitby ; and 
there are grounds for the belief that the numbers and the 
tonnage will be for the present year still larger—a fact which | 
bespeaks a correspondingly increased activity on the part of | 
many subsidiary industries, such as chain and cable making, and 
the manufacture of donkey engines and steam winches. ll 
these facts have their effect on the state of the industries of the 
north, and it is thus that it is found that one by one the whole of the 
works that were laid idle during the period of depression have 
been or are being re-opened. Over 25 per cent. more of the 
blast furnaces in the North of England are now at work than 
there were two years ago, and with two exceptions, every one of 
the then closed rolling mills has been put into work, though it 
is true that in a few instances it has been needful to change rail 
to plate mills. It is also true that this very great increase of 
production is at a comparatively speaking low value, and that 
this low value must tend to reduce the profits. But it is when 
prices are low, but remunerative, that the industries benefit 
most, for the trade that is done is a solid one, and one that gives 
greater promise of permanence. In the one instance of pig iron, 
it is true that the profit at the best must be exceedingly small 
at the market prices ; but it needs to be borne in mind that the 
average receipts of the producer are increased by the fact that 
there is a considerable percentage of higher-priced iron now 
made in the, North. It may be considered that the Cleveland 
and Durham district has been enfranchised from the too-great 
dependence that it had on the iron rail trade. Its dependence 
is now ina d on the steel trade and on the shipbuilding 
industries, and though the latter is on the lines of iron vessels, 
it must be considered that for the present it is one that is soundly 
based. In the future there may be a revolution in the metal 
used for shipbuilding, but if steel should take the place of iron, 
there are indications that it will not be soon, and before the time 
comes, the North will be prepared for production. The two chief 
firms in the iron trade have now the question of the steel-plate 
industry fully before them, and it may be that an early decision 
to enter into it will be made known. 


THE NEW FRENCH TARIFF, 


France and Spain are alike unkind to the manufacturers of 
England. Taking one description of goods alone—those pro- 
duced in Sheffield—the new commercial proposals of France will 
have the effect of immensely increasing the duties paid by the 
cutlery firms of Hallamshire. Under the present French tariff 
all Sheffield goods, with the exception of cutlery, pay specific 
duties, and the French Government propose to do away with 
this exception. The Sheffield Chamber of Commerce do not 
object to the present ad valorem duty on cutlery being converted 
into a specific duty, if the equivalent of the present rate of 
15 per cent. were im But the French Government propose 
to charge duties varying from 125f. to 600f. per 100 kilos., which 
would be a very serious increase. Common table-knives sold in 
Sheffield and in French towns at 2s. 2d. per dozen will be liable 
to a charge of 100 per cent. The value per kilo. of common 
pocket-knives usually sent to France is about 5s., the present 
duty of 15 per cent. representing 9d., but the new duty of 375f. 
per 100 kilos, would represent 3s., or more than 50 per cent. In 
Spain, the policy is one of retaliation. Spain resents the budget 
proposal to tax alcoholic strength in wines—resents it on the 


logical ground that Spanish wines contain more alcohol than 


those of France and Germany, and, therefore, as England prac- 
tically professes to increase the taxation on Spanish wines, Spain 
retaliates by piling up the duties on English cutlery. At least 
this is the prayer of the petitions presented by Spanish people to 
their Government. This is all very comfortable to the French 
and Germans, who do not drink the heavy wines of Spain, and 
can afford to give Alfonso’s subjects as favourable a tariff as the 
please. And while the Spaniard waxes wroth at John Bull, 
France and Germany are quietly “taking” the trade in the 
secondary kinds of cutlery and hardware for which Spain is in 
the habit of calling. 


THE LOSS OF THE DOTEREL. 


Tue cruiser Doterel was destroyed by an explosion of some 
kind on the 26th ult. at Sandy Point, Straits of Magellan, at 
ten a.m., and it is probable that eight officers and 133 men have 
lost their lives. There are but twelve survivors, who are on 
their way home. The cause of the explosion is unknown. There 
are three theories in circulation. The first is that a boiler 
exploded and caused the explosion of the magazine; the second 
is that a torpedo on board her exploded in the magazine; and 
the third is that she was sunk by a Chilian or Peruvian torpedo 
put down during the war. As to the first, inasmuch as the three 
boilers of the ship were new, it involves so grave a charge against 
her engineers that we refuse to credit it; concerning the 
second we know nothing; concerning the third, it is very 
difficult to see what object Chilians or Peruvians could have in 
going all the way to Sandy Point, in the Straits of Magellan, to 
lay torpedoes, and we reject that theory. In about a month, 
when the survivors reach this country, all will be known that 
can be known about a very deplorable event, and until then it 
cannot be dealt with to advantage. 


LITERATURE, 


Lighthouse Construction and Illumination. By Tuomas Stevey- 
son, F.R.S.E., M.LC.E. London: E. and F. N. Spon, 1881, 
Notice sur les Phares, Fanaux Bouées et Signaux Sonores. Par 
L. Saurrer, Ingenieur Civil. Paris: A, Chaix et Cie., and 

MM. Sautter, Lemonnier, et Cie. 1880. 

A.ruoveH the literature of the subjects treated in the 
two books whose titles are given above is far from limi 

in quantity or quality, there was room for both. With the 
exception of the fine work entitled “Memoire sur 
lEclairage et le Bali des Cotes de France,” by M. 
Leonce Reynaud, who died last year, after having many 
years held the position of director of the lighthouses of 
France, most books treated only of one or a few 
lighthouses, or of parts of the subject of lighthouse illu- 
mination. Smeaton’s admirably complete account of the 
Eddystone Lighthouse only dealt with the several struc- 
tures built on the Eddystone, while Mr. Robert Stevenson’s 
elaborate description of the Bell Rock Lighthouse referred 
to few other similar structures, though the optics of 
lighthouse illumination was very fully considered. 
The same may be said of Allan Stevensons’ account of 
the Skerryvore lighthouse. Most of the several other 
writers have confined themselves to one subject, the 
theory of the design and construction of the several forms 
of lenses having received most attention. 

Mr. Thos. Stevenson has aimed at the production of acom- 
lete treatise on the whole subject indicated by the title of 
is book, while M. Sautter disclaims all intention of treating 

the strictly theoretical questions, or the history belonging to 
his subject, as he considers that these have been dealt with 
by M. Reynaud in the work already referred to, and by 


|M. E. Allard in his “ Memore sur |’Intensitie et la Portée 


de Phares Lenticulaires,” in so complete a manner as to leave 
no room for additions, except as to the improvements 
which have been made in recent years, especially as 
respects the employment of electricity as the light source. 
In fact, a very considerable portion of M. Sautter’s 
work as far as it deals with the distribution of lighthouses 
on a coast, their dimensions and distinctive characters, 
their visibility, forms of lenses, and construction of lamps 
and lanterns, consists of quotations from the two authors 
named, and principally from M. Reynaud’s book. Both 
Mr. Stevenson and M. Sautter have been many years 
engaged in lighthouse construction,and their books are thus 
almost necessarily chiefly illustrative, or most strongly 
coloured by their own special experiences. With the 
exception of the matter which refers to electric illumina- 
tion, there is little that is new in the first portions of 
M. Sautter’s work ; but the appendix, which forms half 
the volume, contains a great deal of information, which 
must be of t value to all interested in lighthouses, 
buoys, and ons. It deals with the practice of the 
world-famed firm of Sautter, Lemonnier, and Co., whose 
works are described, and besides giving specifications for 
the whole of the apparatus for a lighthouse, and the rules 
and regulations for lighthouse management as observed 
in France, it gives a large number of lithographic 
illustrations of lamps, lenses, lanterns, and buoys, with 
full particulars of Genvaloes and other features, accom- 
panied by the cost of all the different forms and orders of 
apparatus, These, however, not only include the whole of 
the apparatus for lighthouses, but the lighthouses them- 
selves, including the central tube form of structure and 
the wrought iron plate towers, such as that designed by 
M. Reynaud, wack was exhibited in the Paris Exhibition 
of 1867, and afterwards erected on the Douvres rock. 
From a list of the lighthouses and apparatus, the latter 
term including the | lense structures and lamps, 
lanterns, and machinery for intermittent and flashing lights, 
&c., which accompanies the book, it may be gathered that 
MM. Sautter and Lemonnier have made a large proportion 
of all the optical apparatus of the lighthouses of the world. 
From what we have said, it must not be inferred that M. 
Sautter’s book is an elaborate catalogue of the manufac- 
tures of the firm with which he is associated, for though 
it comprises this, it contains that which makes it a neces- 
sary aldition to the library of every engineering institu- 
tion and lighthouse engineer. 

Inasmuch as it would be impossible in the at our 
disposal to follow Mr. Stevenson through all the questions 
treated in his book, we cannot do better than quote the 
titles of his chapters. 5 0a I. is on lighthouse con- 
struction ; Chapter IL., lighthouse illumination adapted to 
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the illumination of every azimuth, or of certain azimuths 
only, by light of equal power acting either constantly or 
riodically ; Chapter IIL, azimuthal condensing system 
or yearecinreae | the light ey in different directions 
either constantly or periodically ; Chapter IV., distinctive 
characters of lights ; Chapter V.,the illumination of beacons 
and buoys ; Chapter VI, the electric light ; Chapter VII, 
statistics of lighthouse apparatus; VIIL, sources of illu- 
mination; IX., miscellaneous subjects connected with 
lighthouses ; and X., fog signals, An appendix contains 
mathematical formule, description of plates, and a complete 
index. 
In the first chapter the subject is illustrated by the 
Eddystone lighthouses of Winstanley, Rudyerd and 
Smeaton, and by a number of those constructed by Mr. 
Robert Stevenson, or by Mr. David A. Stevenson, and the 
author. As engineers to the Commissioners of Northern 
Lights for many years, Mr. Stevenson finds in the works 
of himself, brother, and father, a sufficient number of 
illustrations of lighthouse construction to make it, he 
apparently considers, unnecessary to describe the works of 
other modern engineers, but it may be here noted that the 
“ Proceedings” of the Institution of Civil Engineers con- 
tain a number of examples of lighthouse engineering 
which cannot be overlooked in a study of this branch of 
engineering. Iron lighthouses are very briefly treated by 
Mr. Stevenson, and though he gives an illustration of the 
fine tower above alluded to, he does not give any particu- 
lars of it, or even say where or by whom it was designed 
or built. Apart from the construction of lighthouse 
towers, however, this chapter contains a very valuable 
description of the experiments made ,to determine the 
force of the stroke of the sea against'sea walls, or other 
similar structures exposed to the fury of ocean waves. 
From these it appears that the greatest pressure registered 
by the spring oo was equal to 3013 lb. per 
square foot on the exposed face of the Bell Rock in the 
German Ocean. At Dunbar, experiments gave at high 
water level as much as 3} tons per square foot on the sea 
wall, while at a much higher level, where the horizontal 
pressure was only 28 Ib., the vertical pressure capable of 
acting against a projecting coping once reached a ton per 
square foot. The various systems of lenses and the modes 
of their illumination are fully described in the second 
chapter ; the formule for calculating the angles of the 
prisms as developed by Fresnel, Swan, Tait, and others is 
given in the appeudix. Full credit is given to most 
of those who have played an important pris in the 
development of the several orders of lenses, and the applica- 
tion of the science of optics generally to lighthouse illumina- 
tion ; but the important services of Teulére, who was really 
the inventor of the catoptric system as applied by Borda 
in the Tour de Corduan, receive but scanty notice. 
Amongst other points dealt with in the chapter on the 
distinctive characteristics of lights, the author refers to 
colour blindness, and the suggestions that have been made 
for the use of a sort of Morse system of rapid dot and 
dash signalling to supersede the use of coloured light, as pro- 
posed first by Babbage and lately by Sir W. Thompson. 
This would convert the whole of the lights into a set of 
blinking signals, only because the Board of Trade examina- 
tions for colour blindness have showed that 0°4 of 1 per cent. 
of masters and mates have proved more or less colour 
blind. The origin of the proposal seems to have 
been based on the idea that most wrecks at night 
have been caused by mistaking one light for another ; 
but such has not been the case, the real cause being 
the non-visibilities or want of penetrating power of 
the lights, With so small a percentage of colour blind- 
ness, and remembering that the recognition of the real 
colour of a light would hardly ever depend on the eyes of 
one man of a crew, there seems every reason to agree with 
Mr. Stevenson that it would be a great mistake to change 
a system of readily recognisable differences for one that 
would be difficult to remember, and which would require 
appeal to a watch to ensure certainty of identity. In 
speaking of illumination by means of gas, Mr. Stevenson 
speaks in high terms of the system as applied by Mr. 
Pintsch, and he suggests the application to the 5 Pri 
or light ships illuminated under this system, of a form 
of meter operated by the flow of in such a way 
as to produce distinguishing lights, This he has tried, and 
apparently with success, and it is clear that an intermittent 
light, variable through a considerable range of intensity, 
could be produced in this way without necessarily involv- 
complication. Respecting the electric 
light, Mr. Stevenson still thinks that there is some truth 
in the objection made to it on the ground of inferior pene- 
trating or carrying powers, an oil light of equal intensity 
at the lamp being visible, or giving greater light at long 
distances, In the course of the discussions last year at 
the Institution of Civil Engineers, the relative values of 
these lights were warmly contested; and the evidence 
seemed to be nearly equally convincing on both sides, but 
it was, perhaps, a little the stronger on the side of the 
electric light. We cannot dwell further on Mr. Stevenson’s 
book ; but, in conclusion, can confidently recommend it to 
every one interested in its subject. It is the most com- 
plete general treatise published in English, and the 
publishers’ work is well done. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ON THE RELATIVE VALUE OF TIDAL AND UPLAND WATERS 
IN MAINTAINING RIVERS, ESTUARIES, AND HARBOURS. 
Art the Meeting on Tuesday, the 26th of April, Mr. Aberneth 

F.R.S.E., President, in the shale, the tad was by Me 

Walter R. Browne, M.A., M. Inst. O.E. 

The two natural agencies which tended to keep clear the channels 
of tidal rivers and estuaries were— the tidal flow, i.e., the run of 
the tide passing up and down such channels twice in about every 
twenty-four hours ; and the low-water flow, i.e, the current of 
water passing through such channels between the end of each ebb 
tide and the beginning of next flood. It was proposed to investi- 
gate the relative value of these two agencies in preserving the depth 
and section of such channels. The author, while declining to lay 
down any universal rule, held as a ag principle that the main 

agent was not the tidal but the low-water flow. 


This | there could be no adequate reason 


rinciple could be supported by the following line of argument :— 
tt) The silt, which tended to choke up tidal channels, was almost 
wholly due to the tidal water, and not to the fresh water. (2) 
The tidal water brought up more silt on the flow than it took down 
on the ebb; i.¢., on the whole it tended to choke the channel, 
not to scour it. (3) The low-water flow, if left to itself, scoure 
away the deposit and kept the channel open. (4) Hence it was 
concluded that where the two acted together, the scour must be 
due mainly, if not entirely, to the low-water flow, and not to the 
tidal flow. 

(1) Rivers below the tidal area were much larger and much 
more muddy than above, the mud being derived from the beating 
of waves upon the foreshore. (2) The banks of a river, between 
high and low water, were thickly covered with silt, and any single 
tide left a film of silt over the whole slope down to low water. 
This silting up was only checked by the mud on these slopes 
slipping down into the low-water channel ; and the deposit was 


variation. Any single test of either engine might, for al 
observations to the contrary, have been en as conclusive, in 
which event there would have been a probable variation of 
5 per cent., ora possible variation of 114 per cent. A variation 
of 5 per cent. would naturally lead to an examination for some 
defect ; but a variation of 114 per cent. would have been almost 
roof positive of something seriously wrong. Had these engines 
en operated at different steam pressures, or at different cut-offs, 
an easy solution would have been at hand, with an excellent show- 
ing for superheating, or a steam jacket. But had they been from 
different builders, or of different types, compound or simple, high 
speed or low spead, Mr. A. or Mr. B. would have gained 
notoriety cheaply and unjustly. It should be stated that these 
tests were not e by a novice, but an engineer of extended 
practice in making such tests, assisted by four educated engineers, 
and that their system of observations was such as to present two 
lete logs, even to the minutest detail. What would have 


always less in winter than in summer, When low-water flow was 
absent, the channel silted up, as was shown by half-tide basins, 
and by special instances. (3) All rivers scoured out their own 
channels, and the low-water flow, even in tidal waters, kept the 
bottom perfectly clean, as had been proved in the case of the Avon. 
Low-water scour was in its nature self-regulating, whilst tidal 
scour, if it once began, would tend to increase indefinitely. The 
essential point was to discover the ratio of the bottom to the 
surface velocity under all possible cir , since it was 
obvious that the former alone had any scouring effect. A table 
was given, ny erent from Grave’s experiments on the Oder, which 
showed that between the depths of 2 and 3 metres the ratio of 
bottom to surface velocity diminished from 0°67 to 0°55, or by about 
18 percent. It would thus appear that the ratio diminished rapidly 
with an increase of depth. This conclusion was supported by the 


been the results with different experts, and different management 
of engine and boilers for each test, can only be conjectured. 

Some years since several tests of steam engines were made at 
the fair of the American Institute, and, in some instances, results 
obtained which the best engineers of to-day do not even try to equal, 
viz., the accounting for 91 per cent. of feed-water in dry steam at 
exhaust opening, in an unjacketted cylinder, at a cut-off at less than 
a quarter-stroke piston speed of 425ft. per minute, and steam noted 
pak vor “wet.” Now, if this result cannot be reached in the best 
practice, such a test can hardly be considered of much scientific 
value, and it is quite as difficult to see in it any practical value. 
The prospective purchaser of a steam engine is not, usually, par- 
ticularly interested in an experiment, the chief end of which is the 
determination of the relative efficiency of different bureaus of 
experts. He will hardly be willing to pay them 50 dols. a day as 


experiments of Mr. Révy, of General Ellis, on the C 

River, and of the Dutch Government, on the Lower Rhine. These 
observations were all made in ordinary fresh-water rivers; their 
application to tidal ch 1s was doubtful, because then the river 
instead of being (in a theoretical point of view) compan ry Beye 
fell at a short distance into an estuary whose waters might be con- 
sidered at rest. Hence the river waters must expend some energy 
in displacing the waters of the estuary, and this would check their 
velocity higher up and near the bottom, and might destroy the 
velecity altogether. By the assistance of Mr. T. Howard, M. Inst. 
C.E., and of Mr. H. 8. Hele Shaw, Assoc. M. Inst. C.E., the 
author was able to conduct two series of experiments on the surface 
and bottom velocities of the river Avon, in the course of an ebb- 
tide. Both series of experiments showed that during the greater 
part of the ebb the bottom velocity was actually nil. When about 
two-thirds of the ebb was over, the bottom layers of water appeared 
to start into activity, and to assume a velocity about two-thirds of 
that at the surface. 

The following conclusions were drawn from these and other 
experiments :—In the largest rivers the bottom velocity was for 
practical purposes the same as the surface velocity. In ordinary 
rivers the bottom velocity bore to the surface velocity a ratio which 
was about three-fourths at 5ft. deep, one-half at 15ft., and one- 
third at 25ft. In tidal channels, such as the Avon, during two- 
thirds of the ebb, the slope of the surface was exceedingly small ; 
and while the surface velocity was large, the bottom velocity was 
nil. During this period no scour, but rather deposit, was going on. 
For the remainder of the ebb the conditions approximated to those 
of an ordinary river; scour did go on, but its amount was insufficient 
to sweep away the silt which had been deposited, not only at the 
top of the tide, but also during two-thirds of the ebb. At the 
same time there were certain circumstances in which the tidal 
waters might have a distinct scouring effect ; viz., if they were so 
far kept back (either artificially or by soaking into wide mud flats), 
that a portion of them remained to increase the velocity of the low- 
water flow, 

Opinions were quoted to show that while the author’s views were 
opposed to those of many engineers, they were supported by others, 
and by numerous facts adduced in evidence before the Tidal 
Harbours Commissioners, and elsewhere. With regard to the 
practical application of these principles, it was suggested that, 
whether a given diminution should [ made in the tidal area of 
any river, would be as follows :—The low-water discharge at some 
point below the proposed embankment should be carefu'ly measured, 
and the total discharge of the inlet or fresh waters should be 
measured at their entrances into the tidal area. The difference 
between the two would show the extent to which the low-water 
flow was increased by tidal waters. The effect of the proposed 
operations might then be judged of, by ascertaining how far they 
would reduce, not the cubic content of water passing up and down 
on each tide, but the area of mud, which was submerged by the 
tide, and hence contributed on the low-water flow. Embankments 
had frequently proved beneficial rather than the reverse ; a fact 
oe by the author’s experiments, since the level of the ebb- 
tide would in consequence fall more rapidly, and the point at which 
the water at the bottom began to move would be reached at an 
earlier period, Another application of the vrinciple was to the 
process called ‘‘dockising,” a process which had frequently been 
condemned on account of supposed injury to the river itself, or 
even to the estuary in which it flowed, but, as would appear from 
this paper, without foundation. 


THE INSTITUTION CONVERSAZIONE.—Mr. Abernethy, as pre- 
sident, and Mrs. Aberncthy will give a conversazione in the 
South Kensington Museum, under officia] sanction, on Friday, the 
3rd June, being the fifty-third anniversary of the date of the 
incorporation of the society. The sixty-fourth session wi 
terminate on Tuesday, the 3lstinst. All applications for admission 
to be dealt with prior to the recess should at once be lodged with 
the secretary. 


STEAM ENGINE TESTS. 
By F. F. Hemenway. 

THE following article from the American Machinist may be read 
with advantage by those who have taken an interest in Mr. Long- 
ridge’s report on a compound engine at Messrs. Nuttal’s Oak 
Mills, 

Various circumstances have led me to inquire whether “Steam 
Engine Tests,” as usually carried on, are of much scientific or 
practical value. The writer has always been inclined to question 
their utility in settling the relative economy of different engines, 
and this feeling of distrust has been intensified in witnessing a 
series of tests of two large engines, presumably exact duplicates. 
In these tests the coal was selected, and the furnaces all charged 
by one man, and he an expert fireman ; while the engines were 
under the charge of those perfectly familiar with every detail of 
their construction and management. The same boilers were used 
for all tests, and equal steam pressure and load maintained, and 
there were no atmospheric or other changes noted that would be 
liable to affect the results. Under these circumstances the results 
that did obtain possess some features of interest on the subject of 
steam engine tests, 

_For instance, the mean of all tests from each engine showed a 
difference in economy, as between the two, of less than 14 per 
cent.; but the difference between the best ‘ormance of one 
engine and the poorest performance of the other, for a single test 
was 114 per cent. Again, the least difference between two tests of 
the same engine was 5 per cent., and the greatest correspondi 
difference was more than 12 on cent. The mean difference of 
tests from both engines was 5 per cent. An inference to be drawn 
from this is, that while the performance of these engines for con- 
siderable periods was practically identical, they could not be run 
for eight or ten hours at a less average variation than 5 per cent., 
or at a maximum variation of 12 per cent.; and that 

assigned for this 


Pp g' Neither does he care much about the quantity 
of coal that would have been burned in a certain number of hours,’ 
if the boiler had evaporated—pounds of water with—pounds of 
coal, and if the water was correctly measured. What he wants to 
know is, how much his power will cost him, or so far as coal is 
concerned, how much he will have to pay for per month or per 
year, with reasonably careful management; and this is what he 
don’t find out in six or elght hours. The test of an engine, to be 
of much value, should be not less than one week in duration, and 
should be made under ordinary running conditions, and calculated 
from the coal burned. Iam aware this is not orthodox—saddling 
the boiler performance to that of the engine, and vice versd ; but I 
believe that in tests of two engines from the same boiler, the coal 
burned is a better standard by which to measure their relative 
economy than is the water supplied. In all boilers of ordinary 
construction a considerable cent. of the water supplied is 
entrained with the steam, ety Hs has been no way devised, or at 
least none made public, to which one would be justified in pinning 
a great amount of faith, for determining the quality of steam as 
ordinarily drawn from a boiler. 

The water thus entrained is a fluctuating quantity, varying with 
every change in the conditions under which the boiler is operated, 
and particularly with the manner in which the steam is taken from 
the boiler. Of two engines using steam from the same boiler and 
doing equal work, the one may take, along with an equal quantity 
of steam, twice as much water as the other. If we had means for 
determining accurately the quantity of water in, or with, thesteam, we 
do not know with any certainty the effect of its presence on the econo- 
mical performance of the engines. Some of the tests at the fair of 
the American Institute previously referred to, throw some light—or 
darkness—on the water test. For instance, of two engines of equal 
dimensions and operated at the same piston speed and with steam 
from the same boiler, the one with its cylinder steam jacketted 
accounted for but 79 per cent. of the feed water, while the one 
with an unjacketted cylinder accounted for 91 per cent., and the 
committee were of the opinion that this difference of 12 per cent. 
represented the difference in the amount of water entrained in the 
two instances. Had the results been reversed, is it not consider- 
ably more than probable that it would have been claimed as a 
triumph for the steam jacket? As the boiler used had a grate 
surface of 45 square feet, it does not seem probable that 
heavy firing had much to do with the result ; nor is it easier to 
believe that the ‘‘manner of firing or opening the fire doors” was 
accountable for it. However this may be, the pertinent fact is 
that if 12 per cent. more of the feed water was carried off un- 
evaporated in the one instance than in the other, the water test 
did not amount to much, and the coal actually burned would have 
been a better standard of comparison. If no more than eight 
hours can be devoted to the test of a steam engine, more accurate 
knowledge can be gained by supplementing the indicator diagrams 
with a careful examination of the parts of the engine as a 
machine, and particularly the valves and piston under steam at 
every cea in the stroke. While I am not rash enough toclaim 
infallibility for the indicator, or that it can properly supersede 
extended tests, I do believe that a perfect instrument—and some 
brains—can determine the cylinder efficiency of a steam engine so 
closely, as to leave little for improvement, and that calculations 
based on its indications and a careful examination are by far more 
reliable than any other test of six or eight hours duration. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


MERCHANT bars were to be had in Wolverhampton yesterday, and 
in Birmingham to-day—Thursday—at £5 12s. 6d.; while better 
bars were £6 to £5 15s. Marked bars remained at £7 to £7 12s. 6d. 
There was a somewhat better business than for some time past 
doing in unmarked bars of the different qualities. Bridge and 
— plates were £8 to £7. Angles were to be had at from 5s. to 

5s. per ton in advance of merchant bars of corresponding quality. 
Boiler plates, variously quoted at £9, £8 10s., and £8, received but 
little attention. 

Baling strip was £6 5s. up io £6 10s, There have been some 
encouraging sales recently. Sheets are going fairly well ungal- 
vanised to India. Galvanised sheets were no firmer upon the 
week. Telegraph advices show a decline in the Australian markets 
to the extent of 15s. per ton in some of the high-class sorts. 

Pig iron is difficult of sale at £3 2s. 6d. Hematites are quoted 
at from £3 7s. 6d. to £3 10s.; Derbyshire pigs were quoted £2 5s., 
re ee and Lincolnshire from that figure down to 

s. 6d. 

Furnace coal was a shade easier to buy, at from 8s. down to 7s.; 
and forge and mill coal at from 7s. down to 6s. per ton. 

The Horsley Engineering Company, of Tipton, informs me that, 
amongst recent contracts entered into are three for railway con- 
structive work, which will consume between them 6000 and 7000 
tons of iron. One contract is in connection with the widening of 
the railway from the Victoria Station, Manchester, and the exten- 
sion of the station itself. In this job the largest of the main box 

late girders has a clear span of 180ft., and will weigh close upon 
boOtons ; thereare other girders of 160ft. and140ft.span. Itisworthy 
of note that the holesin the top and bottom flanges of these girders are 
to be all drilled work. The second contract includes some eight or ten 
wrought iron bridges with ironwork palisading, and having spans of 
50ft. each. These are for erection at Southampton in connection with 
the work now being prosecuted there by the South Western Rail- 
way Company. The third contract includes the girders and 
columns and general warehouse ironwork for the work at the 
Liverpool Docks, which the London and North-Western Railway 
Company have in hand. The Horsley Company has supplied the 
iron cylinders which have been used in testing the foundations of 
the late Tay Bridge. 

The business of the Atlas 


Engine Company, Oozells-street, Bir- 
han boughs by Then, ent Oss Be- 
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fore the Atlas Segey took it, it had been carried on by Messrs. 
Duvallon and Lloyd. 

The Wolverhampton Town Council ey to spend £8150 in 
increasing the water supply for the borough. Twelve applications 
were issued for tenders to supply the engine, and five tenders were 
received. That of the Lilles Engineering Company has been 
accepted provisionally. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—There is but little material change and certainly no 
improvement that I can report in the condition of the iron trade of 
this district. Consumers arein want of very little iron, and buyers 
who might otherwise come into the market seem to be so thoroughly 
convinced that prices must be lower that they evince no disposition 
whatever for business except on terms which sellers can agers 4 
be expected to accept. Prices continue to tend downwards, wit 
apparently very little prospect of any early recovery in the market 
except with a considerably diminished output, and this fact would 
seem to be forcing itself upon makers in the Lincolnshire district 
where a number of furnaces are already being damped down. Any 

nt fluctuations of the market, however, are almost entirely 
isregarded by buyers, and even offers for long forward delivery at 
very low figures lead to no business of importance. 

Lancashire makers of pig iron, although they are doing nothing 
like their usual amount of business, have been able during the past 
week to secure a few tolerably good orders at prices averaging about 
44s. for forge, and 45s. for foundry, less 24 per cent. delivered equal 
to Manchester, and as they are still making tolerably fair deliveries 
on account of old contracts, they are not quite such anxious 
sellers as many of the makers from outside districts. For outside 
brands offering in this market, quotations nominally are without 
change, and for Lincolnshire and Derbyshire irons, delivered equal 
to Manchester, some makers are still asking from 45s. to 46s. per 
ton, less 24, but there are needy holders in the market who are 

illing to sell at 2s. to 3s. per ton below these figures. For 
Middlesbrough g.m.b.’s, delivered equal to Manchester, about 
46s. 4d. per ton, net cash, is still quoted. 

In the finished iron trade prices are not quite so weak as for pig 
iron. Several of the principal local makers are still tolerably busy 
on old orders, and are moderately firm in their prices. New orders, 
however, are coming in very slowly, and for good specifications 
there are sellers at very low figures. Bars delivered into the Man- 
chester district are to be bought at from £5 12s. 6d. to £5 15s. per 
ton, hoops at £6 5s. to £6 10s., common sheets at £7 10s. to 
£7 15s. with doubles about 30s. per ton extra. 

Engineers and machinists, as a rule, are very quiet, with but 
little new work coming in. A few firms who have specialities in 
hand are, however, tolerably busy, and with regard to cotton 
machinists, I may mention that the exceptionally dirty condition 
in which this season’s crop of cotton is coming into the hands of 
spinners is throwing a good deal of business into the hands of 
makers of special descriptions of scutching machines suitable for 
dealing with this class of cotton. The present keen competition 
in the cotton trade also necessitates a close attention to all 
improved methods of working, and this helps to give an imnpetus to 
the demand for new seit machinery. This, however, simply 
means replacing old machinery with new, and there are extremely 
few local inquiries in the sates for fitting new mills, any orders 
in this direction being almost entirely from abroad. 

Less activity is noticeable generally throughout the coal trade of 
this district, and large numbers of the pits are not now being kept 
on full time. For the better classes of round coal especially there 
is a lessening demand, and prices are gradually easing downwards, 
reductions of from 3d. to 6d. per ton having in many cases been 
made this month. Common round coals continue in very poor 
demand both for iron making and steam purposes, and prices are 
extremely low. Engine classes of fuel, however, show a tendency 
to stiffen, and advances of from 3d. to 6d. per ton are announced 
this month at some of the collieries. The average prices at the pit 
mouth are about 8s. 6d. to 9s. for best coals ; 6s. 9d. to 7s. 6d. for 
seconds ; 5s. to 5s. 9d. for common coal; 4s. 6d. to 5s. 3d. for 
good burgy ; 4s. to 4s. 9d. for good slack ; with inferior sorts offer- 
ing at about 6d. to 1s. per ton under these figures. 

It has been decided to dissolve the Manchester Scientific and 
Mechanical Society, a resolution to this effect which was 
some time back at a special meeting having been confirmed at the 
last general meeting of the members. A committee has been 
appointed to wind up the affairs of this society, and at the same 
time to ascertain whether arrangements can be made for amalga- 
mating with some kindred institution in the district. 

A scheme is now being set on foot by the Building Trades’ 
Associations of the country to previde an insurance fund out of 
which to meet claims for compensation which may arise under the 
operation of the Employers’ Liability Act ; and although this is a 
matter which in itself is somewhat foreign to my usual “‘ notes ” it 
will be of interest—as a similar scheme is at present under considera- 
tion amongst employers in the iron trades—to give the basis upon 
which the master builders propose to fix the premiums for 
insurance. Of course, the risks run in the building trade are much 
heavier than in the various branches of iron industry, shipbuilding, 
perhaps, excepted, and the following are the terms on which it is 
proposed to form a building trades insurance fund :—Where the 
amount of wages paid per week is £12 10s., or under, the annual 
premium for insurance is to be £2 10s.; not exceeding £25 per 
week, £4 15s.; not exceeding £37 10s. per week, £7 10s.; not 
exceeding £50 per week, £8 9s.; and £4 4s. 6d. per annum extra 
for every additional £25 or part of £25 paid in wages per week. 
These premiums have been worked out from returns similar to 
those which have recently been collected throughout the iron 
trades, but for the present they have fixed at a somewhat high 
rate, which it is expected will eventually be lowered. 


It will be in the recollection of your readers how the pro; to 
form a mutual insurance fund in lieu of the Employers’ Liability 
Act led to the disastrous strike in the Lancashire coal trade. The 


Lancashire and Cheshire Permanent Relief Society was to have 
been the medium for this joint insurance, and it will be interesting 
to note the benefits which the miners receive from this source. The 
eighth annual meeting of the society was held on Saturday at 
Wigan, and the accounts presented showed that during the year, 
£850 had been paid for funeral allowance, £3949 for medical aid, 
£11,171 on account of disablement of members, and £5753 to 
widows and children of deceased members. The society is being 
carried on upon the old basis prior to the passing of the Employers’ 
Liability Act, but if the proposal for substituting the society 
entirely for the Act had been carried out, the benefits to members 
for disablement would have been considerably increased in con- 
sequence of the augmented subscriptions promised by the masters. 
There is, however, a strong hope that the proposal which the men 
rejected will ultimately be carried into effect. 


Barrow.—Since my report of last week there has been no 
material change of any t in the hematite pig iron trade. 
The low prices which now rule the market are the meansof keeping 
makers in the background, as they decline, in most cases, to 
contract orders at present quotations. I am informed that there 
is need for working with the greatest economy to get a profit. The 
quantity of metal which has been shipped so far has been very 
small, considering that the shipping season has been open for some 
time, and stocks in ee have largely accumulated. The 
shipping now is a little brisker, and stocks are diminishing as 
deliveries are made to America and the Continent. Present prices 
for pig iron at makers’ works is from 56s. to 60s. per ton. The 
demand for steel is good ; but as low prices rule in this department 
makers are not anxious to do much new business, being well sold 
forward. Iron ore is in good request, at late rates. Shipbuilders, 
engineers, &c., busy. Coal and coke in fair consumption. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

One of our leading companies has orders for steel rails on its 
books sufficient to keep its mills going for six months. About 
20,000 tons of steel rails have been ordered from this company 
during the fortnight ending last Saturday. I am in a position to 


state that none of these orders have been accepted at a loss, though | 


the profit is unquestionably small. 

ematite billets have this week been offered at the works as low 

as £6 10s., with 7s. 6d. addition if carriage is required to any York- 
ire port. This quotation, which is a reduction of 2s. 6d. per ton 

on the fortnight, is for billets of guaranteed temper, of a quality 

which at the close of last year realised £9 per ton. 

In the iron trade there is still less pleasant news to record. At 
Elsecar Ironworks—Mr. George Dawes—the two furnaces which 
remained in blast have been damped down. 

The Change-lane Colliery dispute has at last been settled, the 
majority of the hands agreeing to resume work at the owners’ 
terms. At the Rockley Colliery the 74 per cent. given to the 
miners while trade was brisk, owing to the Lancashire strike, has 
been given back. 

About 1200 tons of steel-faced armour have been added to the 
orders in hand at the Atlas and Cyclops Works. They are for 
H.M.S. Colossus and Majestic. 

In cutlery the American market is very brisk. 

e Australian market is somewhat depressed, orders which 
were last a obtainable in January and February not yet having 
reached Sheffield so far this season. 

The returns of Sheffield trading with America during the month 
of April do not quite bear out the sanguine expectations formed 
from the figures given for the quarter ending March. 

As I close this letter I hear of the death at Sheffield of Mr. 
George Walker, who was a noted man at Sheffield in his day. He 
was the first to introduce the electro-plating trade into Sheffield, 
and on the premises of Messrs. Walker and Hall, Electro Works, 
Howard-street—where Mr, J. E. Bingham and Mr. C. H. Bingham 

duct the busi under the old name—is displayed a portrait 
of Mr. Walker, in which he is represented standing beside his 
apparatus, with the two first spoons ever datiouiatel in Sheffield 
displayed in a jar, which serves the purpose of a miniature vat. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


MIDDLESBROUGH iron market was on Tuesday rather thinly 
attended, and in tone was far from satisfactory. Several of the 
leading ironmasters were absent, having taken their departure for 
London to attend the spring meeting of the Iron and Steel Insti- 
tute. This may account for the poorattendance. Prices remained 
much the same as the previous week, quotations for No. 3 g.m.b. 
being 38s. buyers, and 38s. 3d. sellers, f.0.t. Middlesbrough. Sales 
were effec’ at the former figure. Warrants were offered at 
39s., and forge iron at 37s. 3d. The shipments for April have now 
been published, and are found to amount to 78,894 tons, against 
about 81,000 tons for the previous month. This total is not con- 
sidered at all satisfactory for the time of year. It must be borne 
in mind, however, that the shipments of the last few days of the 
month were considerably in excess of those at the beginning, a 
fact which indicates a tendency towards improvement. 

There is less talk now than some time ago of blowing out Cleve- 
land blast furnaces. This is due to the announcement that in 
other competing districts no less than fifteen furnaces have gone 
out of blast during the last few months, and since the present very 
low prices set in, it is becoming clear that the pinch is felt else- 
where more keenly than in Cleveland, and with the usual effect 
of the weakest going to the wall. Cleveland ironmasters, there- 
fore, feel encouraged, and think they have only to continue their 
policy of holding on, and economising to the utmost, and they will 
soon have a firmer hold of the markets of the world than ever. 
The stock in Connal’s Middlesbrough store has now reached 
169,020 tons, being an increase during the week of 2057 tons. 

In manufactured iron Tuesday’s market was steady even to firm- 
ness; one large sale of ship plates was announced to have been 
made to a Tyne shipbuilder at £6 5s. per ton free alongside. 
General quotations ranged from £6 2s. 6d. to £6 5s. f.0.t. Middles- 
brough. Boiler plates were from £1 to £3 per ton more according 
to quality. Best bridge or ship plates 10s. per ton extra; angle 
iron was £5 10s. per ton and bars about the same; puddled bars 
were from £3 10s. to £3 15s. according to size and quality. In 
bridge building there is decidedly more doing, some of the local 
engineering works being quite full. The foundry trade is also 
somewhat better, as bridge construction always involves a certain 
amount of cast iron as well as wrought iron work. Building opera- 
tions have again been resumed at Mr. C. E. Muller’s Erimus Bteel 
Works, and it is expected a start will be made to manufacture in 
two to three months. Although designed to work by the basic pro- 
cess, it is not intended to do this at first ; but simply to buy ordi- 
nary hematite, and use the Bessemer process with silica lined con- 
verters. Rails and blooms will be the products for some time to 
come. 

The Darlington Iron and Steel Company—in liquidation—are 
still continuing to manufacture energetically. They have their own 
converters—originally brought from Gorton—and are turning out 
over 1000 tons of ingots per week. The demand for steel rails 
is indeed having its full effect in stimulating the trade of 
Cleveland. ~ 

At Eston one-fourth of the total make of rails is now of steel 
made out of Cleveland iron by the basic precess. The attitude of 
our American competitors in this respect is naturally watched with 

eat interest. Mr. Sydney G. Thomas is at present in the United 
States, and is receiving quite an ovation wherever he goes. He is 
spoken of as ‘“‘That inspired youth,” and is evidently regarded 
with that unbounded veneration which is characteristic of our 
transatlantic cousins when a new lion appears, and which endures 
till a newer or greater arrives. It is said that the American 
Bessemer Association, which practically holds a monopoly of the 
steel rail manufactures, has bought up Thomas’s patents for 
£55,000; not directly of him, but of a third party to whom they 
were sold before their full present value was dreamed of. The 
Bessemer Association has, it is believed, no i liate intention of 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Scotch iron trade has not as yet shown any change for the 
better so far as regards prices, which are indeed a shade lower than 
they were a week ago. The market has been exceedingly idle, 
there being hardly any business even of a speculative nature. 

wpe the past week between 2000 and 3000 tons of pigs have 
been added to the stock in Messrs, Connal and Co.’s stores, bring- 
ing it up to 552,000 tons; and the production is increasing, for an 
additional furnace has been put in blast, and several more are said to 
be on the eve of being blown in. 

The warrant market has been quiet. Business was done on 
Friday morning at from 47s. 104d. to 47s. 9d. cash, and 47s. 114d. 
to 47s. 10d. one month ; the afternoon quotations being 47s. 84d. 
to 47s. 8d. cash, and 47s. 94d. to 47s. 4a. one month. Monday 
being a bank holiday, there was no market on that day. On 
Tuesday a quiet steady business was done at 47s, 64d. to 47s. 7d, 
cash. Business was quiet on Wednesday at 47s. 6}d. to 47s. 7d. 
cash and 47s, 8d. to 47s. 84d. one month. To-day—Thursday— 
the market was easier, at 47s. 7d. cash and 47s. 8d. one month, to 
47s. 54d. cash and 47s. 7d. one month. 

Makers’ iron is slightly lower this week, the quotations being 
as follows :—g.m.b., ak. at Glasgow, per ton, No. 1, 488.; No. 
3, 46s.; Gartsherrie, 57s. 6d. and 50s.; Coltness, 57s. 6d. and 50s.; 
Langloan, 58s. and 50s.; Summerlee, 56s. 6d. and 49s. 6d.; 
Calder, 57s. 6d. and 49s. 6d.; Carnbroe, 54s. and 49s.; Clyde, 
49s. and 47s.; Monkland, 48s. 6d. and 46s. 6d.; Quarter, 48s. 6d, 
and 46s. 6d.; Govan, at Broomielaw, 48s. 6d. and 46s. 6d.; Shotts, 
at Leith, 58s. and 50s. 6d.; Carron, at Grangemouth, 52s. 6d. 

pecial lected, 56s.—and 51s. 6d.; Kinneil, at Bo'ness, 
48s. 6d. and 46s. 6d.; Glengarnock, at Ardrossan, 54s. and 49s.; 
Eglinton, 48s. 6d. and 46s. 6d.; Dalmellington, 48s. 6d. and 46s. 6.1. 

Those iron and steel works engaged on shipbuilding contracts 
continue busy, but the other departments of the trade are for the 
most part quiet, although some of them are doing a good steady 
business. 

The inland household demand for coals is not quite so brisk, but 
there has been a large d 1 for shiz t, and the Lanarkshire 
pits have been quite busy. Very good prices are being got for 
steam coals, which are in keen request, and the quotations for 
other qualities do not exhibit any alteration. The gas coal con- 
tracts are now being placed for the year, and, so far as I can learn, 
the terms do not differ materially from those of twelve months 
ago. At the Ayrshire ports a heavy shipping trade is being done, 
and in Fife it is rapidly increasing, no less than 16,705 tons of coals 
having been put on board in the course of the past week at Burnt- 
island alone. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE dispute at the Bute Dock continues, and is likely to last 
until the men accept the liberal terms offered; 24s, per week for 
day work, and 30s. night work all the year round, work or not. 

e inquiry into the Penygraig explosion was begun on Monday 
last at Cardiff Town Hall, and is now proceeding. 

Penrhiwcerber Colliery, Mountain Ash, after turning out 800 
tons of coal per diem, and coal of the best character, is now some- 
what at a standstill, a fault having been encountered. It is 
expected, however, to be only a temporary hindrance. Harris’s 
deep navigation is turning out more freely. The coal is of the best 
four feet, the seam a — one, and its inclination such as to make 
working very easy, a little holing at bottom bringing down large 
quantities. 

I hear of changes in the sub-management at Plymouth 
collieries, which are now most ably and energetically managed by 
Mr. Simpson. 

The iron and steel trades are moderately brisk, and prices are 
evidently looking up. This applies to the per works. There 
is no disposition to sell the stocks of pig and puddled bars under 
full market price—pig, for instance, at 60s., though West Coast 
brands are offered at less. 

Iron rails are quoted at £5 5s. Demand for scrap is very slow. 
I hear in the Swansea district that a considerable degree of 
sluggishness prevails, and is a marked feature of all the industries. 
This does not apply to Newport, where a good deal of animation 
prevails. Three of the outstanding works have allowed the men 
to go to work at the old rates. is week Messrs. Hosgood and 
Smith’s men, Gadlys, Aberdare, resumed work. 

In the Swansea district ordinary coke is quoted at 16s. This 
may be taken as a higher figure than prevails generally. It is 
estimated that the stock of plates at Bristol is now 200,000 boxes, 
and 300,000 in Liverpool. 

The trams and horses were taken out of Abercwmboy Colliery 
last week. Messrs. Nixon and Co. are in treaty with Messrs. Davies 
for this colliery, but prospects of a settlement are not great. 

The industries of the Dean Forest are passably brisk, some little 
dispute at Russell’s forges having been settled. I also am a 
to report favourably of steady operations at Messrs. Finch’s, 
Chepstow, where, as stated a few weeks ago, large orders are held, 
and are in process of completion. 


INTERNATIONAL MACHINERY EXHIBITION AT ALTONA.—An 
International exhibition of power and work machinery for small 
industries will be held in Altona next =p ry The arrangement 
of this International Exhibition has been fixed as follows : Depart- 
ment I., for power machinery, subdivided as follows: Class I., for 
gas power machinery ; Class II., water power machinery ; Class III. 
steam power machinery ; Class IV., hot air power machinery ; and 
Class V., dynamic-electric-hydrocarbon power machinery ; whilst 
Class VI. has been set aside for motes and drawings of power 
machines. Department II., for work machinery, implements, and 
tools, is subdivided into the following classes: machines for the 
manipulation of wood, for joiners, turners, mters, &c.; 
machines for working iron, for smiths, locksmiths, &c.; machines 
for the manipulation of tin and pewter-ware ; machines for brass- 
founders, tin-founders, &c.; machines for watch-makers, goldsmiths, 


working them at all, but simply desires to avoid competition and 
to strengthen its own position as a body of monopolists. This is 
perhaps favourable to the growth of the basic steel trade in 
England, and especially in Cleveland, where it is likely to be pro- 
duced at the lowest cost. Such steel ean in the future, as at 
present, only be kept out of the American market by encouraging 
high import duties, and out of foreign and colonial markets only 
by the bounty system, or by foreign manufacturers being content 
to lose on such orders and recoup themselves where protection 
applies. All such trade is, of course, in a state of unstable equili- 
brium only, and liable to topple down at the first breath of common 
sense in the form of a return on the part of the protecting nations 
to the ef sound and permanent principle of seeking the greatest 
good for the greatest number. 

The Tees Conservancy Commissioners have decided to purchase 
a steam launch of Messrs. Halsey and Co., of London, for £1000. 
This decision led to considerable discussion at the board, being 
vigorously opposed by Mr. T. H. Bell on the ground that it was an 
unnecessary extravagance. Inasmuch as the commissioners already 
possess two or three excellent steam tugs, and have by no means 
despicable banqueting facilities at the fifth buoy light, it is probable 
that Mr. Bell’s view is the correct one. The majority of the com- 
missioners, however, do not seem to think so; or at all events they 
believe that their hitherto gratuitous services ought to be rewarded 
by unlimited excursions in state up and down their not very 
picturesque river, 


, &c.; machines for working in leather; sewing- 
machines ; looms; stocking looms ; cloth shearers ; winding and 
twisting machines; hemp-dressing and hackling machines and 
rope making machines ; for hat making; brush making ; colour 
grinding machines ; pottery and glass ware machines ; stone work- 
ing machines; horn working machines; machines for millers, 
bakers, and fecti 33 i for printers, ore 
photographers, &c.; machines for bookbinders, &c.; machines for 
cigar-makers ; machines for butchers; machines for the manufac- 
ture of ice, mineral waters, &c.; machines for the manufacture of 
screws, nails, pins, needles, &c.; and —* ppreniee, as far as 
necessary for work machines. Department III. comprises miscel- 
laneous articles, as also objects manufactured by the machines and 
implements exhibited in Departments I. and II., such as: speci- 
mens of wood and iron work; tin and pewter ware; textile 
fabrics ; printing ; bookbinding ; fancy leather goods, &c. oe 
ment iv is set aside for dairy hi and utensils, such as 
churns, cheese vats, and presses, &o.; whilst Department V. is 
devoted to agricultural machines and implements. In the announce- 
ment of the Exhibition it is stated that : ‘The title ‘International’ 
will not have been given to this Exhibition without cause, for, bein 

held in the closest proximity to Hamburgh, the chief commercia 
town of the Continent, manufacturers will undoubtedly exhibit on 
a large scale, in order to draw the attention of Hamburgh export 
houses to the adaptability of their wares for shipment to all 

of the world.” His Excellency the Minister of State von Bétticher 


has consented to act as president of this International Exhibition. 


- 
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THE PATENT JOURNAL. 


from the of Bs 


*.* It has come to our notice that some applicants of the 
Patent- -office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the e of Tae ENGINEER at 
which the Specification they require is referred to, instead 
of. giving the proper number of the Specification. The 
mistake has been made by locking at Tue ENGINEER 
Inder and giving the numbers there found, which only 
in place of turning to those pages and 

ding of the Specification, 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name onl on = of the communicating party are 
printed in italics, 


26th April, 1881. 
88, Furnaces, J. Mason, sham Hall. 
1780. BLOCK SIGNALLING, J. WW Fletcher, Stockport. 
1790. Divine CosTuMEs, “pe Woodhouse, Leeds. 
1791. a Nap A. M. Clark.—(Z. 
Gessner, Aue, Saxon 
1792. ConpENsED Water from Stream 
Pires, H. G. Grant.—(&. Briart, Jeumont, France.) 
1798. Topacco Pipes, J. Koppenhagen, London, 
1794. BorrLe Storrers, H. Bonneville. Wills, U.S.) 
. Grass, &c., C. A. Schin.—(G@. Leuffgen, Berlin.) 
. RarLway SIGNALL 1nG, H. Morris, Manchester. 
. Hatter Heaps, J. Goodrick, jun., Birmingham. 
. STEAM GENERATORS, B, Braze ie, St. Louis, U.S, 
. Lamps for VeLocirepes, G, Burt, Birmingham. 
Oysrer E. Johnson, Isle of Wight. 
. Preventine Rapiation of Heat, R. Stewart, 
Leadenhall-street, London. 
1802. ELEcTRIC Lianrs, &c., J. Jensen.—(T. A. Edison, 
Menlo Park, U.S.) 
1803. Types, L. Weiss, Vienna, 
1804. Cuttivatine PLants Wirnovt Soi, J. Imray.— 
(A. F. P. Dumesnil, Paris.) 
1805. Grinpine, &c., Susstances, H. Seck, London. 
1806. Preparine, &c., Metrat Pipe or Tupe, A. M. 
Clark.—(H. von Hartz and 0. Fix, Cleveland.) 

1807. Vatves, A. M. Clark.—(IV. S. Hughes and 
J. Gregory, Long Island, and C. J. Howe, New York.) 
1808, Utriisinc Liguip, &c., HyDROCARBON as FUEL, 
W. R. Lake.—(J. W. and J. R. Houchin, New York.) 
1809. TeLecraPHic CaBLes, &c., W. R. Lake.—(P. B. 

Delany, New York. 
1810. Garment, W. R, Lake.—(A. Peschel, Berlin.) 
1811. VEcETABLE TexTILE MATERIALS, W. R. 
Lake.—(A. F. I. Bang and C. V. Clolus, Paris.) 
27th April, 1881. 
1812. Concrete, A. E. Carey, Newhaven, and E. 
Latham, Birkenhead. 
1813. Compinep Brake, &c., H. 8. H. Shaw, Bristol. 
1814. Burtron-HoLe Sewinc MACHINEs, Ww. Morgan- 
Brown.—(J. Reece, Boston.) 
1815. Warer-cLoset Cisterns, H. and W. 
Sutcliffe, Halifax. 
1816. VALvEs and Taps, T. G. Messenger, Leicester. 
1817. ARTIFICIAL Stone, W. Gedge.—(@. Boden, U.S.) 
1818. RecuLatine the or RE of Gases, 
. Clark, Millbank-street, Westminster. 
1819, FURNACE Fire- -BARS, R. Macpherson, London. 
1820. Macnesia, 8. Pitt.—(7. Schloesing, Paris.) 
1821. Looms, F. ’s. Witham, Nelson, near Burnley. 
1822. Propuctne InLaip Desens, E. Ormerod, R. J. 
Edwards, and A, Edwards, London. 
1823, Printinc Macutnes, E, F. Kelly, London. 
1824. Tricycies, T. Banister and 8. Leos, Rochdale. 
1825. Pappine G. W. Clayton, Manchester. 
1826. GaLvanic for Boots, &c., . vou Naw- 
rocki.—(A. Wienand, Pforzheim, Germany. ) 
1827. Dritis, W. L. Wise. A. Paris.) 
1828. PEBBLE GuNPOWDER, Brydges.—(A. Mayr, 
Austria.) 
1829. Nam Macuwery, J. L. Heward, 
1830. Nam Macwinery, J. L. Newpo 
1831. RecuLaTine Heat, W. R. Lal 
Stockholm, Sweden.) 
28th April, 1881. 
1832, Brake Apparatus, G, L. Joy, Southwark. 
1833. Os, H. J. Haddan.—(H. Fink and C. Fink, U.S. 
1834. Rercecrors, H. J. Haddan.—(C. F. Brush, 
1835. CuRRENT Governors, H. J. Haddan.—(C. F. 
Brush, Cleveland, U.S.) 
1836. HARDWARE, ¥. C. Glaser. —(C. Haegele, Germany. 
1837. Coxe Ovens, H. Simon.—(A. Hussener, (ee 
1838. CatrLe Foon, E. J. T. Digby, London. 
1839. MusicaL Apparatus, M. A. Wier, London. 
1840. Sweermeats, 8. P. Wilding.—(H. Zimmermann, 
Thiele, and Holzhause, Magdeburg, Germany.) 
1841. Harmonicons, M. A. Wier, London. 
1842. VoLaTILe Soivents, E. B. Hart, Ireland. 
1843. Rymer for Woop, &c., G. W. von Nawrocki.— 
(Werkzeug und Maschinenfabrik Oerlikon, Switzerland.) 
1844. Cuemicat H. E. Newton. 
(D. Monnier, Paris.) 
1845. Fastenina for Cravats, &c., J. Hinks and T. 
Hooper, and F. R. Baker, Birm: zham. 
Encines, J. Swallwell, Battersea. 
. EXTRACTING Coprer, W. W. ‘hes, London. 
. Fires, J. K. J. Bolton. 
. Corree Berry, A. Gough, Buckingham. 
EXTINGUISHING Fires, J. Bolton. 
29th April, 1881. 
Carvino Forks, W. B. Hatfield, Sheffield. 
Execrric Licutine, H. J. Haddan. —(L. Some, 
Brussels.) 
1853. Prope.urne Suips, J. I. Thornycroft, Chiswick. 
1854. Lirts, J. Day, W. Green, & H. Walker, London. 
1855. Preparina, &c., Corton, Clegg and J. Taylor, 
Oldham, 
. Rartways, A. W. L. J. Hunebelle, Paris.) 
. CuRING Fisn, 
. DRrEessinc GRAIN, E. Keighley: Scarborough. 
. BRICK-MAKING Machinery, T.C. ‘aweett, Leeds. 
. Tricycies, J. Harrington, ‘London. 
Compositions, G. W. von Nawrocki. 
—~(B. R. von Portheim, Bohemia.) 
1862. CentriruGAL Macuines, W. R. Lake.-(S. S. 
Hepworth, Yonkers, U.S.) 
1863. CLippina Horses, A. M. Clark.—(Bariquand and 
Son, Paris.) 
1864. VeLocirepes, J. E. Hatch, Camberwell. 
1865, Lime Kiins, E. Crosland, “arnside, 


30th April, 1881. 
1866, Lertinc-orr Warp, J. Heap, Ashton-under-L; 
1867. Mugs, J. Haughton, Manchester, and J. Ro 
and J. Buckley, Staley Bridge. 
1868. TorrEpogs, W. N. Hutchinson, Wellesbourne. 
1869. ExLastic Corto, G. G, de L. Byron, Brighton. 
Grain, 8. Handscombe and C, Dellar, 


1871. 4 A. G. Meeze, Redhill, and N. Sala- 
mon, Holborn Viaduct, London. 

1872. SMALL-ARMS, H. Walker, Birmingham. 

1873. TeLecRaPH CaBLEs, W. T. Henley, Plaistow. 

1874, ANNEALING Inon, &e., W. Ramsden, Tingley. 


2nd May, 1881, 
1875. Reevina Yarns, &c., G. Bernhardt, Radcliffe. 
1876. Brusnes, G. W. von *Nawrocki. B. Gunzberg, 
Kowno, Russia, ) 

1877, Encine WHEELS, H. Lawrence, Durham. 

. Finisnine Fasrics, M. , Barhead. 
. Raising W. N. Hutchinson Bideford. 
1880. Straw Hats, &., M. ‘Andrieux Fran 
Drivino BELTs, W. T. Henley, P Plaistow. 
2. CLock, J. Nadal, Southam ton-row, London. 
Boots, &., A. Greer, Bes Beswick. 
. LaBess, 8. A. Varley, Hatfield. 
Exectric TeLErHones, W. Main, Brooklyn. 


ke.—(L, 


1851, 
1852, 


1886. Wasuino CLorues, A. , London. 

1887. SmoorHina Macuings, G. W. von Nawrocki.—(0. 
Kohsel, 

. STOOLS, A. W. L. Reddie.—(M. H. Wilson, U.8.) 

1880, REmovina &c., from Woor, F. Moore, 
Trowbridge. 

1890. Porrery, J. H. © Dodé, Paris.) 

1891. Permanent Way, A. . Smythe, Ireland. 

1892, Fisuino Nevs, H. and 8. G. Boyce, and 8. Calla- 
way, Sandown, Isle of Wight 

1893. ABSORBING, &c., the SuLpHuRic Actp in FURNACE 
Gases, &c., C, D. ‘Abel. K. Schnabel, Germany. 

1894, Gas, Cc. ’D. Abel. —(B. Langen, Cologne, Germany. 

1895. Suroicay Instruments, E, A. Brydges.—(M. V. 
Schiltz, Cologne, Germany.) 

1896. SEPARATING 
8. Cliff, Wortley, Le 

1897. Oprarnina, &c., Gas, W. A. Barlow, London. 


ConTaINeD in DoLomire, 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1794. Borrie Stroprers, H. A. Bonneville, Cannon- 
street, London.—A communication from J. Wills, 

New York, U.S.—26th April, 1881. 

1833. TREATING O11s, H. . Haddan, Strand.—A com- 
munication from H. and C, Fink, Washington, U.S. 
—28th April, 1881. 

1862. CenTRIFUGAL Macuines, W. R. Lake, South- 

buildings, London.—A communication from 
Hepworth, Yonkers, U.8.—29th April, 1881. 

1868. a or SHEARING Horses, &c., A. M. Clark, 

Chancery-lane, London.—A communication from 

Messrs. ariquand and Son, Paris.—29th April, 1881. 


Patents on b/d the Stamp Duty of 
£50 has been paid. 

1661, Metat, A. Edwards, Shoreditch. —25th 
April, 1878, 

1687. Pump, ‘se Clark, Chancery-lane, London,— 
26th April, 1878. 

1739, OPERATING RAILWAY Swircues, W.8, Oxborrow, 
Stowmarket.—30th April, 1878. 

1740. TransmittinG Motion, A. M. Clark, Chancery- 
lane, London.—30th April, 1878. 

Air, W. Hargreaves, Bolton.—lst May, 
1878, 

1696. Preventinc Sea Sickness, J. C. Thompson, 
London.—27th April, 1878. 

1704. Printine, &c., Macuinery, W. R. Lake, Lon- 
don.—27th April, 1878. 

Srones, G. Dalton, Leeds.—7th May, 


1850. Tarps, G. Arundel, Sheffield.—9th May, 
1878. 


2693. Venicies, &c., J. J. Halcombe, Balsham.—5th 
July, 1878. 

1706. Pressing Svcar into Cues, W. R. Lake, Lon- 
don.—29th April, 1878. 

1725, ee V. Renard and C. Renard, Paris.—30th 
April, 187: 

1758, Nuts, H. Bezer, Smithfield, London.— 
lst May, 1878. 

1771, Concrete Materiats, W. R. Lake, London.— 
2nd May, 1878. 

1791. BRICK-MAKING F. Firth, J. Firth, 
and E. Firth, Dewsbury.—3rd May, 1878. 

1795, SEWING Macuines, M. Benson, London. — 4th 
May, 1878. 

1803. Lastina Boots and Suogs, W. R. Lake, London. 
—4th May, 1878. 

1722. Grinpina, &c., Grain, J. Higginbottom and E. 
Hutchinson, Liverpool. —30 th Apru, 1878. 

1765. Vertical TuBULAR LocomorivE Boiers, F. de 

Valsuzenay, Froncles, France.—2nd May, 1878. 

1769. Furnace Grate Bars, A. Godillot, Paris. —2nd 
May, 1878. 

1888. CARRIAGE AXLEs, Lones, C. Vernon, E. 
Holden, & R. Bennett, sae. —10th May, i878. 

1754. WATER Meters, C. Michel and A. Frager, Paris. 
—Ilst May, 1878. 

1757. Jorninc the Enps of Leap Pipes, A. L. Brick- 
nell, London.—lst May, 1878. 

1764. Gas, 8. Cutler, Millwall.—2nd —— 1878. 

1779. Speakinc TevLernones, J. F. Pailey, Charing 
Cross, London.—2nd May, 1878. 

1781. BREECH-LOADING H. A. Silver and W. 
Fletcher, Cornhill, London.—2nd May, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 
1502. Sprnnino and Dovs.ino, 8S. Brooks, G. Harrison, 
and T. Goodbehere, West Gorton. —29th April, 1874. 
1435. Coat Tar Propvucts, C, Lowe and J, Gill, Man- 
chester.—24th April, 1874. 
1458. Locomotive Carriaces, W. D. Scott-Moncrieff, 
Glasgow.—27th April, 1874. 
1517. Ratsep SuRFAcEs Printinea, P. M. Shanks, 
London.—30th April, 
1642. Workinc Lock P. G. B. Westmacott, 
Elswick.—9th May, 1874. 
1522. WorKiNG Sicnats and Brakes, R. D. Sanders, 
Great Missenden. —30th April, 1874. 
1540. Workino Brakes, &., G Westinghouse, jun., 
London.—lst May, 1874. 
1556. Lape, &c., W. R. Lake, Southampt 
London.—2nd May, 1874. 


hoild: 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 20th May, 1881. 

5398. Securinc the Srorprers of Borries, W. C. 
Eaton, Sheffield. —23rd December, 1880. 

5406. Rotary Biower, &c., P. Goldschmidt, 

. Hahlo, and A. Heussy, Albert-square, Man- 

chester.—23rd December, 1880. 

5422. PiLep Perkins, jun., Coventry.—24th 
December, 1 

5434. 
from G. W. C 1880. 

5442. CARD-GRINDING ‘APPLIANCES, Dronsfield, 
Old) —27th December, 1880. 

5453. ArtiriciaL Ear Drums, H. P. K. Peck, Cincin- 
natti.—28th December, 1880. 

5468. Openina, &c., Doors, R. Waller, Leeds.—29th 
December, 1880. 

5515. CrucisLes, A. Landsberg, Stoberg, near Aachen, 
Prussis,—31st December, 1880. 

4. &c., Hat Bris, T. Robotham, Hazel 
Grove.—lst 

29. Recepractes or Vessets, F. C. Glaser, Berlin.— 
Com, from H. Schomburg.—-4th January, 1881. 

186. CoUNTER-SINKING Woop Screws, A. M. Clark, 
London.—Com. from J. Eckford.—14th January, 1881. 

354. Enornes, M. Silvester, May: 
Brixton.—26th January, 1881. 

671. VeLocirepes, A. Kirby, Harpur Place, Bedford.— 
16th February, 1881. 

1188. ORNAMENTAL Bunn, W. P. van Wyk, Honey- 
lane Market, London.—16th March, 1881. 

1255. Printing Fasrics, R, Ritchie ‘and J. Ferguson, 
Dumbarton.—22nd March, 1881. 

1296. Sprine Sarety Vatves, T. Adams, West Gorton, 
Manchester.—23rd March, 1881. 

1441. Furnaces, W. Dutton and M. Croft, Walsall.— 
lst April, 1881. 

1478. TREATING WOVEN Fasrics, W. Salford 
Ironworks, Manchester.—5th April, 1881. 


Last day for filing opposition, 24th May, 1881, 

54638. Srarinina, &c., Woop, E. A. Brydges, Upton.— 
Com. from A. Thimm.—28th December, 1880. 

5465. Rarsine SuNKEN VesseEts, W. Atkinson, London. 
—29th December, 1880. 

5467. Destruction of Fie.p Mice, H. A. Bonneville, 
London.—A communication from Mr. Gouteau.— 
29th December, 1880. 

5469, MovuLpine, F. Wirth, Germany.—Com. from P. 
Gallas and H. Aufderheide.— 29th December, 1880. 

5473, Winpow Sasues, J. Terry, R. on and G. 
Smith, Keighley.—29th December, 1880. 


SAFETY R. _Lake, London.—Com. 
P 24th Di 


5474. Prepartne Seeps for C. Eskrett and 


W. H. Searle, ig 

5478. Ammoxta, H Dufrené, London.—Com. from 
la Azote, Parke th’ December , 1880. 

5479. Motive J. Graddon, Forest 
Hill.—29th December, 1880. 

5490. ILLUMINATED oma C. H. Leycester, South 
Wales. —30th December, 1880. 

5500. PREVENTING the of J. Goudie, 
East Hartlepool.—81st December, 1880 

5502. Vatves for Pumps, N. Foley, Jarrow-on- Tyne.— 
31st December, 1880. 

5507. Moutp CANDLES, W. E. Nutt, Hounslow.—31st 
December, 1880. 

5508. Feepinc Frisrous Sussrances, W. Fox and J. 

Leeds.—31lst December, 1880. 
5513. Gas, P. J. Wates, Brooklands, Balham.—81st 


December, 1880. 5 
19. Boots, Colonel E. Harnett, Aldershot. — 3rd 
Lake, London, — 


January, 1881. 
49. TenteRiInc Macurines, W. R. 
. from Messrs, Gourdiat.—4th January, 1881. 

51. WorKING Raitway Brakes, J. Imray, London.— 
Com. from A. Wenger.—5th January, 1881. 

59. RarLway Brake Apparatus, J. Batey, Stockwell, 
London. —5th January, 1881. 

102. MetaLiic Wacoxs, R. Hudson, Gildersome. — 
8th January, 1881. 

120. WorKING Rar_way Swircues, &c., J. T. Bucknill, 
Cockcrow Hill.—10th January, 1881. 

168. Piston Rop Packrnos, H. J. Haddan, London.— 
Com. from C. C. Jerome. —18th January, 1881. 

312. Testixc the Presence of ComBusTIBLE GASES, 
A. W. L. Reddie, London.—A communication from 
D. Monnier. 

820. Gas Enaines, C. M. Sombart, Magdeburg, Ger- 
many.—25th January, 1881. 

519. ALARUM APPARATUS, P. Everitt, London.—7th 
February, 1880. 

552. &c., T. Parker, Springfield.—9th Feb- 
ruary, 1881. 

596. Arr Motive Enarnes, P. Gifford, 
Paris.—11th February, 188 

714. Sawine Macuiyes, 8. W. Worssam, Chelsea, Lon- 
don.—18th February, 1881. 

728. Macnestia, C. Pieper, Berlin.—A communication 
from M. Sprenger.—19th February, 1881. 

729. Bicycies, G. G. M. Vernum, Birmingham.—1l9th 
February 1881. 

742. ComeounD Brake, W. J. Adams, Queen Victoria- 
street, London.—2lst February, 1881. 

757. Pumpinc WATER and Arr, W. Anderson and W. 
Airy, Westminster.—22nd February 1881. 

1292. Castines, J. Watson, Rotherham. — 23rd 
March, 1881. 

1293, KitcHen Ranoes, J. Watson, Rotherham.—23rd 
March, 1881. 

1311, CastiNa, &c., SHart Bearines, &c., A. Howat, 
Manchester.—24th March, 1881. 

1328. Borters, W. Arnold, Barnsley. —24th March, 1881. 

1422, Evecrric Lieut, W. Crookes, Boy-court, Lud- 

gate-hill, London. —3lst March, 1881. 

1489. Minna Macuines, H. H. "Doubleday, Washing- 
ton, U.S.—A communication from F. M. Lechner. 
—4th April, 1881. 

1499. Topacco, J. Hopkinson, Manchester, and F. 
Wills, Bristol.—6th April, 1881. 

1584. TreaTinc Ores, &c., J. Hargreaves and T. 
Robinson, Widnes.—12th ‘April, 1881. 

1600. Tannino, C. Michel, jun., C. Kollen, and G. 
Hertzog, Reims, France. 2th April, 1881. 

1602. Osyectives, H. A. Steinthal, 
Munich.—12th April, 1881. 

1636. Propucina Morion by Evecrricity, St. G. L. 
Fox, London,—1l4th April, 1881. 

1697. ScuTcHING Corron, &e., W. R. Lake, London.— 
Com. from A. Clarke & H. Perham.—19th April, 1881. 

1701. WHeets, W. R. Lake, London.—A communica- 
tion from R. N. Allen.—19th April, 1881. 

1726. ELectricat &c., W. R. Lake, London.— 
Crom. from D. Rice & J. Currier.— 20th April, 1881. 
1743. CLariryinc Apparatus, W. R. Lake, London.— 
Com. from E. Welz & A. ap —22nd April, 1881. 
1833. TREATMENT of O11, H. dan, London.— 
Com. from H. Fink and C. Finke —28th April, 1881. 


Patents Sealed 
List og Letters Patent which passed the Great Seal on 
the 29th Apri, 1881.) 

2226. ee for Bicycies, R. Green, Birmingham. 
—lst Jun 

4439, STRINGS of “Vrourns, R. Holliday, Crewe.—30th 

‘ober, 1880. 

4458. Meta, WHEELS, &c., R. R. Gubbins, New Cross, 
—lst November, 1 

4459. Fe.Tep THREAD, W. A. Barlow, St. Paul’s- 
churchyard, Lordon. 1st November, 1880. 

4466. CLEANING, &c., TEXTILE FABRics, G. Macaulay- 
Cruikshank, Glasgow. —2nd November, 1880. 

4471. LrrHoGRAPHIC CYLINDER PRINTING MACHINEs, 

¥. Woodhouse, London.—2nd November, 1880. 
4475. FENCES, D. Rowell, Poet's Corner, Westminster. 
—2nd November, 1880. 

4479. Puppiine Furnaces, W. Griffiths, West Brom- 
wich.—2nd November, 1880. 

4483. Sarety Vatves, 8. Hallam, Manchester.—3rd 
November, 1880. 

4491. Preventinc Expiosions in Coat Mines, T. 
Canning and W. E. Thomas, Newport.—3rd Novem- 


ber, 1880. 

4498. MeraL PLaninc Macuines, H. Olrick, Leaden- 
hall-street, London.—3rd November, 1880. 

4507. CarpInc Enornes, G. Ashworth and E. Ash- 
worth, Manchester.—4th November, 1880. 

4524. TILTING Casks, P. J. Catterall and J.8. Crowley, 
Manchester.—4th November, 1880. 

4525. EMBROIDERING, A. Heaven, Manchester.—4th 
November, 1880. 

4540. Derectinc EscaPe of Gases, R. R. Reeves, 
Parkhurst, Isle of Wight.—5th Nov ember, 1880. 

4545. Pire CovPLines, &., W. Stainton, Liverpool- 
street, London.—6th November, 1880. 

4553. TURNING, &e., MACHINES, w. W. Hulse, Man- 
chester.—6th November, 1880. 

4570. WaTERPROOFING CLorus, &c., P. M. Justice, 
London.—6th November, 1880. 

4609. Direct-actinc Hyprautic Macuines, R. H. 
Tweddell, London, and J. Platt and J. Fielding, 
Gloucester. —10th November, 1880. 

4622. Steam Repucine Vatves, J. Wright, Tipton.— 
10th November, 1880, 

4630. Ancuors, J. Wright, Tipton.—llth November, 


1880. 

4632. Puppiina Furnaces, W. 8. Williamson, Congle- 
ton.—11th November, 1880. 

4653. VELOCIPEDES, T. Pritchard, Coventry. — 11th 
November, 1880. 

4658. TricycLEes, E. Hughes, Green’s End, Woolwich. 
—12th November, 1880. 

4695. THERMOMETER, H. H. nag Southampton-build- 
ings, London.—13th November, 1 

4717. Economisinc W. R. Lake, Southampton- 
buildings, London.—16th November, 1880. 

4937. Heatine Water, &c., B. J. Grimes and L. Dove, 
London.—27th November, 1880. 

5311. Cans, &c., for CoNVEYING me W. W. Marsden, 
Wirksworth.—18th December, 1 

338. Smutrinc WuHeat, &c., Wer. P. Thompson, High 
Holborn, London. —26th January, 1881. 

761. Puriryina Cast Iron, P. Thompson, 
High Holborn, London.—23rd February, 1881. 

793. O-cLoTHs, &c., W. Ayrton, Ormskirk.—24th 
February, 1881. 

849, Brrumixous Cements, &c., J. H. Johnson, Lin- 
coln’s-inn-fields, London. —28th February, 1881. 

883. Cast STEEL, "&e., C. W. Siemens, Queen Anne’s- 

gate, Westminster. Ist March, 1881. 
(List of Letters Patent which passed the Great Seal on the 
8rd May, 1881.) 

4484. CoLLAPsING SicNaL Batu, J. H. Shoebottom, 
Birmingham.—38rd November, 1880. 

= SUPPLYING DISINFECTANTS to 

&c., E, Warner, Stowmarket.—4th November, 1880. 


4512. Grinpinc DyEewoops, T. J. and C. H. Pickle 
& 8. Smithson, Ravens’ .— 4th November. 1880. 

4518, DisINFECTING CLOSET ‘ans, &., H. Seward 
London.—4th November, 1880. 

4526. Surrace and Pastine 
W. Weems, Johnstone, and C. D. Douglas, G 
—4th November, 1880. 

4539. Tarocets and Burrs, R. a King’s-cross- 
road, London.—5th November, 1880. 

4541. DISINFECTING ALCOHOL, W. A. Barlow, St. Paul’s- 
churchyard, London.—5th November, 18 

JACQUARD 1 NEEDLES or Wings, “W. Martin 

J. Hind, Nott , 1880. 

4546, RAILWAY SwITCHEs, Ww. Hartley, Brad- 
ford.—6th 1880. 

4519. Betts or Banps, J. Heap, Ashton-under-Lyne. 
—6th November, 1880. 

4559, LUBRICATING Ax.es, W. 8. Laycock, Sheffield.— 
6th November, 1880. 

4568. AGRICULTURAL DrILLs, L. W. Gatward, Hitchin. 
—6th November, 1880. 

4580. ELevatinc, &c., Drawinc-Boarps and other 
SuRFACEs, E. , Huntingdon.—8sth Novem*er, 1880. 

4585. SuppLyinec Fue. to Firepiaces, W. 8. Melville, 
Frederick-place, London.—9th November, 1881. 

4591. FrexiB_e Inx, &c., Compounps, L. B. Bertram, 
Cornwall-road, London.—9th November, 1880. 

4595. Raistno, &c., Vessets, D, H. Sisson, Goole.—9th 
November, 1880. 

4608. GENERATING, &c., 


Evecrric Currents, C. F. 
Heinrichs, London.—9th November, 1880. 

4617. Matt and DRYING E. ‘Walker, Newark- 
upon-Trent.—10th November, 1880. 

Beverace, E. W. Allen, Peckham.—1l1th Novem- 
er, 1880. 

Runners and ToP-NOTCHES for &e. 

Bi -llth 


usher, 
4656. LUBRICATING ‘APPARATUS W. P. High 
Holborn, London.—12th November, 1 


1880. 

4657. Expanpinc Dress Stranp, E. Eavestaff, London. 
—12th November, 1880. 

4673. PREPARING, &c. Frerous MATERIALS, J. M 
Hetherington, M —13th b 

4715. PAPER-FOLDING MAcuINery, Conquest, Tudor- 
street, London.—1l6th November, 1880. 

4763. TricycLes, C. G. Hawkins, Leighton-road, Forest 
Gate.—18th November, 1880. 
770. Sream Sarery-va.ves, P. M. Justice, 
ton-buildings, London.—19th November, 1 

4936. Rott Topacco, A. T. Lendrum, 
November, 1880. 

4948. VELociPepEs, W. H. Thompson and F. G. Hen- 
wood, London.—27th November , 1880. 

5013. PRINTING, &c., Copies from Drawinas, A. J. T. 
Wild, Nunhead. —2nd December, 1880. 
5108. SecuRING the of Wire, and E. 
Heathfield, London.—7th December, 

PROPELLING VessELs, C. O. agers, Old Broad- 

t, London.—9th December, 1 

5154. WINDING Gear, R. Hitchoccle, Albemarle-terrace 
Taunton.—9th December, 1880. 

5456. Rotary Pumps, G. Waller, Holland-street, South- 
wark.—28th December, 1880. 

5484. Pumpinc Apparatus, E. H. Greeven, Cheapside 
London.—30th Deceiaber, 1880. 

Boi.ers, G, Petrie, Rochdale.—4th January, 


129 _ PoLARISATION J. H. John- 
son, London.—1l1th January, 1881. 

131. Vatves, J. N. Rowe, Rockland, U.S.—llth 
January, 1881. 

250. PreRcInG Yarns, G. Balfe, Stockport.— 
20th January, 

298. "Scheibler, Berlin, Prussia.—22nd 


January, 1881. 

331. Sugar, C. Scheibler, Berlin, Prussia.—25th 
January, 1881. 

512. Bicycigs, &., J. White, Coventry, and G. Davies, 


Manchester. —7th February, 1881. 

663. TELEPHONIC Apparatus, P. M. Justice, South- 
ampton-buildings, London.—l6th February, 1881. 

725. PREPARING, &c., Corton, W. H., J. H., and C. H. 
Haynes, Salford. —19th February, 1881. 

827. Tyre “WRITING Macuines, P. M. Justice, South- 
am) -buildings, London.—26th February, 1881. 

834. PERFORATING Paper, H. H. Lake, Southampton- 
buildings, London.—26th February, 1881. ; 

843. Carps and MaGnetic NEEDLEs, H. J. Haddan, 
Strand.—28th February, 1881. 

866. Steam Borers, T. Moy, Farringdon-street, Lon- 
don.—lst March, 1881. 

875. TREATING CONCRETE and Cement, H. Faija, Great 
Queen-street, Westminster.—lst March, 1881. 

909. Musica InstRuMENTs, H. J. Haddan, Strand.— 
3rd March, 1881. 


List of Specifications published during the 
week ending April 30th 1881. 
2220, 6d.; 2459, Sd.; 2703, 2d.; 2768, 2d.; —_. 2d.; 
2909, 2d.; 2967, 2d.; 2977, 4d.; 3036, 8d.; 
Qd.; 3122; 2d.; 3128, 4d: 


$206, 4d.; 3247, 2d.; 3291, 6d.; 3317, \0d.: 3321, 10d.; 
3353, 6d.; 4 3408, 2d.; 3412, 
3413, 6d.; 3456, od. 3459, 6d.; 3482, 2d.; 3508, 6d.; 
3519, 2d.; 3580, 6d.; 3610, 6d.; 3623, 10d.; 3634, 6d.; 

, 6d.; 3682, 2d.; 3684, 4d.; 3685, 1s. 2d.; 3686, 6d.; 
3690, 6d.; 3701, 8d.; 3703, 6d.; 3720, 6d.; 3725, 6d.; 
3737, 6d.; 3749, 6d.; 3763, 2d.; 3779, 6d.; 3780, 6d.; 
8781, 6d.; 3783, 6d.; 3784, 10d.; 3788, 100.; 3789, 6d.; 
3790, 2d.; 3797, ; 3798, 6d.; 3802, 2d.; 3809, 6d.; 
3816, 6d.; 3818, 6d.; 3820, 6d.; 3822, 6d.; 3824, 6d.; 
8829, 6d.; 3832, 6d.; 3838, 6d.; 3848, 10d.; 3849, 6d.; 
3851, 8d.; 3856, 6d.; 3859, 10d.; 3863, 6d.; 3867, 4d.; 
8880, 6d.; 3890, Sd.; 3892, 8d.; 3900, 6d.; 3910, 6d.; 
8911, 6d.; 3915, 3912, 2d.; 3920, 2d.; 3921, *10d.5 
3922, 2d.; 3924, 2d.; 3928, Sd.; 3929, 2d.; 3930, 2d.: 
$931, 2d.; 3933, 4d.; 3935, 6d.; 3939, 2d.; 3940, 2d.; 
3942, 6d.; 3943, 2d.; 3945, 6d.; 3949, 2d.; 3951, 6d.; 
8954, 2d.; 3955, 2d.; 3956, 4d.; 3965, 2d.; 3967, 2d.; 
8968, 2d.; 3970, 2d.; 3974, 2d.; 3975, 4d.; 3976, 2d.; 
8977, 4d.; 3981, 2d.; 3985, 2d.; 3986, 2d.; 3990, 2d.; 
8993, 6d.; 3997, 2d.; 4001, 2d.; 4002, 6d.; 4004, 2d.; 
4009, 4010, 2d.; 4011, 2d.; 4021, 4d.; 4036, 6d.; 
4045, 6d.; 4133, 8d.; 4151, 2d,; 4529, 6d.; 5129, 6d.; 
5337, 6d.; 74, 6d.; 274, 6d. 


*,* Specifications will be forwarded by mee from 
the Patent-office on receipt of the amount of price and 
Sums exceeding 1s. must be remitted by 

ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader | Lack, her Majesty's 
Patent-office, out Pp Ch ‘y-lane, 
London, 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Bajerty's Come Commissioners of Patents, 
2220. System or Musicat Notation, 4. Mills.— 

Dated 1st June, 1880.—(Provisional protection not 
allowed.) 6d. 
This consists in having the stave so constructed =a 
rinted 2; to be almost a en facsimile 
eyboard of the instrument, the black notes being, 
as on the keyboard, the guide to finding the notes. 


2459. Raiway Sicnaiiine, A. A. Dupont.—Dated 
17th June, 1880. 8d. 
The inventor devises apparatus to show the position, 
He ‘laces &c., of a train by means of electric 
“contact pieces at intervals to be struck by 
the a or by thesignalman. A lever (Figs. 1 and 2 
A actuated by the train or otherwise carries roun 


drum H Taking piston P in pneumatic cylinder. The 
return movement is slow. somewhat similar action 
Bowed when the lever is struck in the o ite 


and C fe divided to four parts, each provided with 
teeth as there are contacts to be 
made particular apparatus. When a train- 
passes the ae on or projection on the engine 


| 
V4 
| 
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strikes the lever A, carries it round a quarter of a 
circle, and with it the drum H. After the locomotive 
has passed, the weight P returns the lever and drum 
to their former position, and carries round one of the 
contact wheels. In order that the electrical contact 


may not be made too rapidly, the counterweight moves 

asa — in the pneumatic cylinder, from which it 

can displace the air but slowly. 

27708. Gauntier Guioves, J. F. Wanner.—Dated 2nd 

July, 1880.—(Provisional protection not allowed.) 

2d. 

This consists of a cuff made of satin or velvet, and 
lined so as to keep the wrist warm, attached to the top 
of the glove, and provided with eyelet holes to receive 
a lacing cord. 

2768. Carrrinces, M. Bauer.—Dated 6th July, 1880. 
—{A communication from J. G. Soler.—{ Provisional 
protection not allowed.) 2d. 

This relates to cartridges for short distance practice, 
and to the weapon for discharging them, which con- 
sists of a block of the same size as the bore of the gun 
in which it is placed, so as to enable a small cartridge 
to be fired. 

2862. CueckInG NUMBER AND AMOUNTS OF FaRES 
on Omnipuses, &., J. M. R. Francis.—Dated 
July, 1880.—{Provisional protection not allowed.) 
9, 


A book has its leaves perforated so as to divide it 
into the number of different fares on the route, and the 
conductor gives the proper fare ticket to each 
passenger. 

2909. Lasets ror Express Post, &c., W. R. Lake.— 
Dated 14th July, 1880.—{ Provisional protection not 
allowed.)—(A communication from J. H. Small.) 2d. 

This consists of a book of labels, each composed of a 
stub and address portion, numbered consecutively, 
and provided with a value designation, the address 

rtion being gummed on its reverse side. A receipt 

orm is combined with the adhesive label, and 
may be sent out with it, and returned to the sender 
asa voucher for the receipt of the package. 

2967. ComprRessED AtR ENGINE, H, 
Boden, F. Thorn, and H. Ivey.—Dated 19th July, 
1880.—{Provisional protection not allowed.) 2d. 

On the shaft of an ordinary engine is fixed a slot 
wheel or crank connected with a lever attached to air 
or other pumps, by which means a receptacle is 
charged with compressed air, which is admitted to the 
engine cylinder at the required times. 

29777. SeLr-actinc DETACHMENT FoR LIFE-BUOYs, J. 
F. J. — 19th July, 1880.—{Not proceeded 
with. 

A spring is attached to the side of the vessel, and on 
it hangs a ring attached to the life-buoy, so that 
should the vessel sink the buoy will be lifted by the 
action of the water and cause the ring to be detached 
from the spring. 

3044. Carpisc Encines, R. Tatham.— Dated 24th 

One or more knives or bars 6 and § having angular 
edges in contact, or nearly so, with the surface of the 
“taker-in” 2, anda roller 9 provided with wings or 
dlades is caused to revolve with considerable velocity, 
the said wings or blades as they revolve being in 
contact or nearly so with the surface of the taker-in. 
As the taker-in revolves and takes the cotton from the 
feed rollers 4 and 5, the motes, seeds, and shell strike 
against the knives or bars, and if not removed 
thereby are raised up and are struck off by the blades 
or wings of the roller, and fall either upon the floor, or 


into a suitable receptacle. The first roller 31 of the 
carding engine is used as a dirt roller, and a recipro- 
eating comb 30 is adapted thereto, which comb is 
actuated by means of an excentric driven from 
any convenient part of the machine, and beneath 
the said comb is placed a receptacle to receive the 
strippings. 

3064. TusvLar or TeLEscoric BALANce, J. Gorham. 

—Dated 26th July, 1880. 6d. 

This consists of two tubes sliding one within the 
other, the outer tube being by preference thinner and 
lighter than the inner one. Near one end of the outer 
tube a scale pan is pended by suitable means, in 
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which is placed the substance to be weighed. The 
inner tube, which may be either cylindrical or of any 
convenient shape, or in the case of a heavy balance may 

of asolid rod, and made of any metal, accurately 
fits and ‘Slides within the outer tube, so that when 
passe in or pulled out it retains its position. A point 

found upon the outer tube, from which if suspended 
the tube or tubes and rod will exactly balance the 
scale pan, and at this point a knife edge is inserted 


upon which the balance turns. The balance is now 
at rest, but if the inner tube or rod be drawn out its 
equilibrium is disturbed. A known weight mm | 
placed in the pan, the inner rod or tube is lengthene 
or shortened until equilibrium is restored. By divid- 
ing the space ae the inner tube or rod between the 
zero point and that point at which the weight referred 
to is balanced into as many equal intervals as there 
are grains in the weight a graduated scale is obtained, 
in which the intervals are all equal, and correspond to 
equal multiples of weight in the pan. 
. VENTILATING AppaRaTus, Priestley.—Dated 
26th July, 1880.—{ Provisional protection not allowed.) 


Akind of casement is fitted against the inside and 
extending about half way up the window. This case- 
ment is formed with only three sides, and without a 
top, the part coming against the window being the 
open part. Glass doors may be formed in the front, so 
as to enable the window to be opened and closed to 
allow air to enter. 


$122. Smapine anv Hart Brius, G. Cook.— 
Dated 29th July, 1880.—{Provisional protection not 
allowed.) 2d. 

To curl the brims a plate is used which has a central 
opening for the passage of the hat body, and its outer 
ion is thicker at the sides than at the ends, and is 
tapered off gradually. The edges of the sides are 
rounded to suit the intended curl of the hat brim. 
The hat with the plate on it is first operated upon by a 
machine which moulds the brim, and then by the 
ironing down machine, after which the plate is 
removed, 
$3128. Transport oF VEHICLES BY Gas ENGINE Power, 

J. R. Purssell.—Dated 29th July, 1880.—{ Provisional 
protection not allowed.) 2d. 

This relates to impr t ted with the 
transport of cars by gas engine power. 
3154. Kyire Cuieaner, J. Hunt.—Dated 31st July, 

1880. 4d. 


The drawing is a cross seetion, in which A is the 
frame, made by preference of one casting, and B is a 
cover secured by set screws ; D isa presser plate or 
cap by which the strips of india-rubber F G H and I 


NI 
| 
SN 


are held in their places. Dl is a hopper through 

which emery is supplied to the chamber formed by 

the india-rubber strips and the frame and the plate D. 

3206. Lavarorigs, B. Finch.—Dated 5th August, 1880. 
4. 


The top and skirts A are made in one or more parts 
as found most convenient, and the basin D is suspended 
from the top, which rests upon the receiver B beneath, 


this latter being su 

base, and enclosing 

pipe. 

3247. Banxers’ Cueques, &c., J. Tullidge.—Dated 
9th August, 1880. — (Provisional protection not 
allowed.) 2d. 

This relates to the prevention of fraudulent altera- 
tions of cheques by means of a seriesof numbers which 
can be torn off so as to indicate the sum for which the 
cheque was originally drawn. 


3291. Mov.ps ror Pires, &c., J. H. Johnson.—Dated 
12th Auguat, 1880.—{A communication from J. 
Kudlicz.) 6d. 

This consists in forming the case, cope, or exterior 
mould in se te rings or annular segments, which 
segments after being dried in a a drying 
chamber are placed in a flask or moulding box. The 
mould box is divided longitudinally into two semi- 


ed by a pilaster C forming 
supply pipe F and waste 


circular halves D and E, connected together by hinges, 

and fastened by bolts and nuts, or other suitable 

devices. The box is mounted on horizontal trunnions 

O, supported in suitable bearings, so as to be capable 

of being caused to assume a horizontal or vertical 

position as required. 

3380. Treatinc Limestone, A. H. J. Douglas.—Dated 
20th August, 1880.—(Provisional protection not 
allowed.) 2d. 

This relates to the treatment of limestone so as to 
render it fit for manurial, building, and other pur- 
— and consists in dispensing with burning the 

estone in contact with fuel. The limestone is 
reduced to a pul 
or crusher, 


3408. Sreapyinc Fioats ror Surps anp Boats, &c., 
R. Grahame and C. E. A. Baloche.—Dated 23rd 
S ugust, 1880.—(Provisional protection not allowed.) 


Long tubes of hollow wood or other buoyant 
material are fitted at each end with hollow globes of 
india-rubber, or other waterproof material, and can be 
inflated by a man’s breath. These tubes can be 
attached to the boat so as to prevent it heeling over, 
and will also serve as life-buoys. 

3317. Steam Generators, H. Ashton.—Dated 16th 
August, 1880. 10d. 

The generator is designed to effect an efficient circu- 
lation of water, and procure a rapid and ample era- 
tion of steam with a moderate consumption of feel. It 
consists of a horizontal steam generator 1, fitted with 


verised state by means of stamp press 


fire or flame tubes 2, and having at each end water 
spaces 3, formed in the standards which support the 
generator. A horizontal tube 4 connects the two 
water spaces, and it is placed partly above and partly 
below the fire-bars, the portion below the bars serving 
as a mud chamber or sediment collector, to remove 


which a door is provided at one end of the tube. The 

generator is surrounded by a brick chamber 7, 

through openings in which the air to support combus- 

tion enters. 

3321. Errecrinc tHE ComBustion AND UTILisaTION 
or Fue., W. L. Wise.—Dated 16th August, 1880.— 
(A communication from B. Rober.) 10d. 

The drawing represents a longitudinal section of an 
arrangement of fire-grate. Fare the bars of the grate ; 
G the generator ; and H and J doors arranged in the 
front wall of the furaace ; M is a partition separating 
the space H! under the fire-grate, from a space I in 
front of the entrance damper L of the generator; 
another damper K affords or prevents communication 
between the two spaces H! and I. The base of the 
generator is formed by a water pan N, in the upper 
portion of which is a grating N!, which extends from 
the base of the generator to the bottom of the water 
contained in the pan N, for introducing steam and 


cooling the grate-bars and the sides of the generator. 
The fuel is fed by being pushed slowly and con- 
tinuously or periodically through the channel F!, and 
its volatilisation or partial combustion takes place on 
the fire-grate bars F. e coke formed on the fuel 
carbonised then falls into the generator and fills it. 
The dampers J K and O O having been closed—on 
the ignition—and the damper H only having been 
opened, a large quantity of air is introduced, it may 
be by the open spaces of the grate-bars, which gives, 
in combination with the mixture of gas proceeding 
from the generator, the requisite degree of bustion. 


3353. Psaorocrapuic Cameras, W. F. Stanley.—Dated 
18th August, 1880, 6d. 

Fig. 1 shows enennetn in the lens, which con- 
sist in enclosing the lens in a metal case, so that one 
or two may be used at one time to alter the focus of 

e camera without the risk of scratching the lens or 
the need of a separate cell fixed in the lens mount. 
The inner fitting of the lens is made to screw for a 
fine adjustment. The stops are made with exterior 
out-turned rim and slide in from the front. A plug 
W is used to close the lens, instead of an external cap, 
Fig 2 shows the body of the camera, the separate parts 
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being made to slide out from ‘the front telescopically, 
there being at least two slides in the sliding ed 
which is fixed by a spring U at the lower part of the 
slide. The slide is made dust-tight by an inlaid cord 
in a groove in each slide. The front of the body of 
the camera is made to tip the lens toan angle by fixing 
one part within another. The third part of the inven- 
tion relates to improvements in the dark slide, and 
consists in making an inner adapter to carry dry 
plates to fit the ordinary slide, there being six 
adapters to hold twelve dry plates, so that the dark 
slide is in two pasts, the carrier and the adapter, 
instead of being one part as hitherto. 


3368. Carpinc Enatnes, B. A. Dobson.—Dated 19th 
August, 1880.—(Partly a communication from J. 
Beck.) 6d. 

This consists, First, in shaping or forming ridges or 
grooves in the inner surface of the covers of carding 
engines when such covers are close to the card wire, 
the section of the covers presenting a serrated appear- 
ance. The ridges are made at an angle more or less 
acute to the circumference of the card wire, and set 
with their projecting edges towards the fibre as it is 
carried round by the cylinder, thus tendi to 
straighten or smooth the cotton or other fibre being 
— upon. The Second part consists in placing a 

“shaped box between the main cylinder and the 
doffer, of which the serrated card cover forms one 
side; and supported in bearings in this box and 
parallel to the axis of the card cylinder is placed a 
fluke rod, which is caused to revolve by friction bowls, 
one on the end of the fluke rod and one on a stud 
driven by the one edge or both edges of the doffer, 
and so arranged that the diameter of the lap on the 
fluke rod does not interfere with the driving, and so 
as to be removable by lifting straight out. At the 
upper side of this box a slot is made in the serrated 
card cover just below the flats, and the full width of 


the cylinder. In this slot is placed a blade or doctor 
which catches the neps, or motes, or leaves, or fly in 
the fibre being carded, and causes them to be thrown 


into the box where the fly is formed into a lap by tas 

fluke rod, and the heavy dirt falls into the box bottom. 

3412. Bankers’ Cunques, &c., J. Fielding.—Dated 28rd 
August, 1880.—(Provisional protection not allowed.) 
2d. 

This relates to the application of a series of figures 
to be obliterated by a perforating stamp, so as to indi- 
cate the sum for which the cheque was originally 
drawn, thus preventing fraudulent alteration. 


3418. Dicirorivas, &c., W. and T. H. Lowe.—Dated 
28rd August, 1880, 6d. 

This relates to means for rendering adjustable the 
~~ and depth of touch of the keys in digitoriums 
or dumb key boards used to strengthen the fingers 
and wrists of musicians, and also in mounting the 
keys so as to ensure smooth and noiseless action, at 
the same time allowing their easy removal when 
desired. To effect the first object the rear ends of the 
keys A are acted upon by spri: secured to the shaft 
B, which is connected by an arm P to the nut C working 


on a screw, and by a lowering which the 
pressure of the springs can be regulated. The rail 
adjustable by means of the screw as shown, regulates 
the depth of touch. The keys are pivotted so as to 
move smoothly and noiselessly by forming a groove in 
their under sides, into which fit the heads of a series 
of T-shaped pins G, a spring keeping them in position. 
3456. Arpiication or ALLoys or C. F. Claus. 
—Dated 26th August, 1880.—(A communication from 
H.2UVelsmann.)—(Provisional protection not allowed.) 
2d. 


The apparatus, tools, and machinery which are 
exposed to the action of mineral acids, are made of 
silicon iron, that is, an iron containing larger quanti- 
ties of silicon or silicide of iron than is found in the 
ordinary cast iron of commerce. 


3459. UnstnxaB_e Boats anv Suips, W. EB. Gedge.— 
Dated 26th August, 1880.—(A communication from 

P. Duval.) 6d. 
This consists in the application of cork in plates, 
sheets, planks, or suitable pieces L superposed along 


the planking or sheathing of a boat or ship without 
m cation of the proper shape or lines of the vessel. 


8482. Grammarticat Puzzie, W. Rowley.—Dated 2ith 
August, 1880.—(Provisional protection not allowed.) 


2d. 

This consists of a set of movable or exchangeable 
blocks or plates having on one or more sides words or 
letters used in teaching grammar, such words being 
arranged in a systematic manner, according to the 
particular purpose for which the blocks are intended. 


3508. Seats, Forms, aNnp TaBLes, &c., H. 
Cinsey.—Dated 30th August, 1880. 6d. 

As applied to seats or forms with a ‘‘ back” rail, the 
seat, legs, and back rail are made in se te parts, 
the legs being hinged to the underside of the seat, so 
as to allow them to fold underit. On each leg at the 
back of the seat is fixed a support which is continued 
up and carries the back rail. The legs are similarly 
attached when this invention is applied to tables. 
3519. Dormer Wixvows, W. R. Lake.—Dated 30th 

August, 1880.—(Void.) 2d. 

The frame portion of these windows is formed from 
a single piece of rolled sheet metal, and is so made that 
there is a flat or horizontal base to fit upon the roof, 
and the metal is turned up all round on the inside 
edge of the base, so that there is no necessity to solder 
or rivet the flat and vertical portions together, and an 
embossed or raised rib or border is provided on the 
base. 


3580. Brake Apparatus For Rattway Trarys, &. 
Smith.—Dated 3rd September, 1880. 6d. 

A shaft A is arranged running transversely across 
the vehicle under or near the buffer plank, supported 
by suitable guides B, Attached to this shaft are 
arranged two arms C C, fitted with forks or horns D 
to pr. each buffer rod and abut against the inner 
face of the buffer. To the ends of the shaft a link is 
attached, or its equivalent, the lower end of which 
clutches a boss which is threaded to receive the end 


of the rod F, which operates the usual system of levers 
G operating the brake blocks H. On the end of the 
screwed rod is fixed a cog pea longitu 


Below each van or carriage arranged a 
a wheel or excentric, to which is attached a 
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crank operat a bell crank lever carrying another 
= at its extremity, and having 
an escapement fit to fall into its teeth and permit 
revolution only in one direction. These shafts are 
arranged to clutch or connect with each other through- 
out the train. 

DisTRIBUTING AND ComposiNnG TyPE, J. Dittrich 

and P. Ganty.—Dated 6th September, 1880. 10d. 

The First part of the invention relates to the 
distribution of type. The types are arranged face 
upwards in an inclined stick at the lower end, and at 

ight angles to which is a pushing device, against which 
the types are pressed by-a strip of metal behind them. 
On the pushing device is a shoulder, not greater than 
the narrowest type, and which is adjustable to suit 
different sizes of type. When the pusher is actua' 
the lowest type falls down on to a metal table —s 
a race diagonally across it, from which a number o 

allel channels extend to the bottom of the table. 
e top of each channel has a door, which is normally 
shut, and it is these covers which, when shut, form 

e . The types are distributed by means of keys, 
of which there is one for each channel. The Second 
part of the invention relates to improvements in 
apparatus for distributing and composing type, and 
consists in the application to the bent arms of springs 
to arrest the descent of all but the lowermost type 
also the application, in connection with the w 
between the grooves of guide pieces, hinged so as to 

revent the type turning. Thirdly, the arrangement, 
hi combination with the cam which pushes the type 
along the case or stick, of two plates which prevent 
the entry into the case of more than one type at a 
time. 
. Takrxa-uP Motions Looms, W. Clayton.— 
Dated 7th September, 1880, 6d. 

A disc or pulley 5 provided with a flange 6 is 
mounted upon a stud carried by a bracket attached to 
the loom, and connected by gearing to the usual 
roller, upon which the piece as woven is wound upon 
the stud. A lever is mounted on a shaft, turning 
loosely thereon, the end of which carries a guide piece 
capable of a therein, through which guide a rod 
11 passes, the other end of the rod embracing the 
flange of the pulley 5, so that it will slide around 
the said flange in one direction only, being prevented 
from sliding around the flange in the other direction 
by a spring acting upon the guide piece, through which 


the rod passes. The lever carrying the guide has a 
slot formed therein, in which a stud carried upon one 
end of the rod connected to the slay passes, which as 
the slay vibrates imparts motion to the aforesaid 
lever, and thereby through the medium of the guide 
piece and rod runs the disc in the direction for taking 
up. To compensate for the increasing diameter of the 
cloth or beam, as the cloth is wound thereon the pin 
passing through the slot in the slotted lever is caused 
to move further from the fulcrum thereof. Extending 
from the bracket aforesaid is an arm, which carries 
a guide piece, mounted so as to be capable of turnin 
therein, but forced in one direction by a spring, an 
through which guide piece a rod passes, one end 
thereof embracing the flange of the disc or pulley, and 
which is thereby allowed to be turned in one direction 
by the previously described apparatus for taking uP 
and such movement having taken place will retai 
the said disc or pulley in that position until it is again 
acted upon for taking up. 


3648. Comprnep Lamp anp Time Inpicator, F. M. 
Robertson and J. Joyce.—Dated 8th September, 1880. 


6d. 
The varying level of the oil used for producing the 
light is utilised to actuate the as indicating 
mechanism ; and also, when desired, to ring an elec- 
tric bell and warm food. ¢ oil reservoir contains a 
float to which a rod is attached, such rod having teeth 
to gear with a wheel on the shaft carrying the hands, 
which moves over a clock dial. To ring the bell the 
hand at the desired time is caused to bear upon a pin, 
and so complete an electric circuit in which is a bell. 


3682. PLayinc Carns, N. Salamon.—Dated 10th Sep- 
1880.—(Provisional protection not allowed.) 


This consists in prin the four different suits in 
a pack of cards, in four distinct colours, so as to pre- 
vent confusion. 

3684. Jacquarp Macuinery, 7. Spivey.—Dated 10th 
September, 1880.—{ Not ed with.) 4d. 

This relates to the slot formed in the needles, which 
receive the jack hooks and soon get enlarged by fric- 
tion, to remedy which a loose piece is inserted 4 the 

it and pressed by a spring against the jack hook. A 
oo joint is employed to join the jack hooks and jack 

levers. 

3685. Atwospueric Arr AND Gas Motor Enarne, H. 
Williams and J. Malam.—Dated 10th September, 
1880. le. 2d. 

The cylinder is bored to two diameters, the smaller 
A, being the working cylinder, is closed at one end and 
has an admission valve C, ignition valve D, and 
exhaust valve E. The larger diameter F is used as an 
exhausting cylinder. Two pistons are used, one G 


working in the exhaust cylinder, and the other H in 
the working cylinder. ey are connected bya trunk 
which forms an annular space between it and the 
outside of cylinder F, such space forming the exhaust- 
ing potion of the cylinder and being provided with a 
discharge valve I, and connected through a pipe J to 
the vacuum chamber K. The exhaust valve EB is open 
= nd —— A slightly before the finish of and for 


ime after the outward stroke of the 
and the vacuum chamber extracts the protects al 


combustion from the cylinder A, causing a vacuum, so 
that when the exhaust valve E closes, a fresh charge 


D2, in which disc are mounted arms, dogs, or drivers, 
the hooked ends of which engage with the notches or 


rushes in through the valve C and is p db 
the in stroke, being afterwards ignited by valve D. 
8686. CooLina Air, J. Sturgeon.—Dated 


10th September, 1880. 4 
This relates to machinery by which cold is produced 
by the compression and after expansion of air, and it 
consists in applying an independent air compressing 
cylinder for compressing air to drive an entirely inde- 

ndent expansion cylinder which is employed to 
Stive another air compressing cylinder for supplying 
an extra quantity of p er air; thus there are 
two compressing cylinders A and A}, the latter driven 
by the steam cylinder E, and the former by the 
expansion cylinder C. By this arrangement the 


3686 


relative speeds of the compression and expansion 
cylinders can be varied so as te obtain the best effect 
by regulating the speed of the expansion cylinder to 
suit the volume of air returned from the compression 
So as to regulate the vortion between 
the compression and expansion cylinder, a crank lever 
or arm is coupled to the expansion cyliader, and so 
arranged that by a the throw of the crank the 
stroke can be altered, the piston being adjustable to 
suit the stroke. 

3690. Boots anp Suogs, C. F. Gardner, and W. H. 

Dorman.—Dated 10th September, 1880. 6d. 

This relates partly to a for trimming heels, 
and consists of a clamp for holding the boot firmly 
and presenting it to the trimming knife, such clam 
being formed in two parts gy together, and wit! 
a flange for securing it to the U-shaped frame of the 
machine described in patent No. 2736, a.p. 1872, and 
a curved and inclined rim which encloses and 
conforms to the shape of the seat or back of the boot, 
and while holding the same serves as a guide. The 
knife is arran; to bear against the rim, which is 
formed so as to cause the hae part of the knife to 
move in the desired path, while the lower part is guided 
by a cam which causes it to move in a path corre- 
— with the shape of the top piece of the heel. 

Yhen the heels have a large pitch or slope the knife 
has an up-and-down movement imparted to it duri 
i e round the heel. To attach the soles an 
heels to boots, rivets or nails are simultaneously driven 
into the boot by means of a die and series of drivers, 
the die being of the shape of the sole, and having 
holes into which the drivers enter and force the rivets 
into the sole or heel. 

3701. Lock anp Latcnes, J. M Hart.—Dated 11th 
September, 1880. 8d. 

As applied to railway doors the lock or latch con- 
sists in forming a recess in the bolt to receive an arm 
of the central axis, which withdraws the latch bolt, 
the oe movement being actuated by a lever player 
maintained in working position by springs. The dead 
bolt is worked by a second arm from the central axis 
acting upon a ae lever, the _ end of 
which works in a recess in this bolt. e central axis 
is held in position by the toothed end of a separate 
trigger lever working on its own centre and actuated 
by a spring. ¢ two arms of the central axis are 
—_ in relation to each other, so that when the dead 
bolt is withdrawn, the latch bolt is free to act, but 
when the latch bolt is withdrawn the dead bolt will 
remain unmoved. If the handle of the lock be turned 
partly round in the eo direction until a tooth of 
the trigger lever catches into a notch provided for 
it, the second arm will actuate the reversing lever and 
cause the dead bolt to be thrown forw By the 
same action the first arm will be caused to abut against 
acurved portion of a recess in the latch bolt, thus 
effectually blocking that bolt in a locked position, and 
giving the lock the strength of two dead bolts, 

3'703. Forminc Screw Tureaps, G. W. von Naw- 
rocki.—Dated 11th September, 1880.—(A communica- 
Srom W. Brichson.) 6d 


a or ducing screw 
threads on a bolt or other article while hot or plastic, 
in the application of two discs A placed excentricall, 
to each other and having concentric rings or dies 


with grooves corresponding to thedesired screw thread, 
the said discs being revolved in opposite directions, so 
that the rings or dies produce screw threads on the 


bolt or other article placed between them. 
3'725. Sewrnc Macuines For Stitcuine Sacks, Bacs, 
&ec., W. Webster.—Dated 13th September, 1880. _ 6d. 
. 1 represents a front elevation of the machine, 
pan partly in section. 


and B B! are the 


or disc and the fixed face cam, having 

movement upon the bed A and the 
shaft C; Dis the dri ulley mounted upon and 
fixed to the sleeve D1, w carries the dri disc 


Iders of the curved needle, and give to it a con- 
tinuous rotary motion in the groove or track of the 
needle carriage or disc. Each of the said arms, dogs, 
or drivers, is furnished at its hooked end with a pin 
and roller. These rollers take into and are guided by 
the fixed face cam, and by it are respectively in turn 
withdrawn from contact with their respective notches 
of the needle, previously to each notch passing through 
the material operated upon, and by the said fixed face 
cam are peti to re-engage with the needle soon after 
it has passed through the said material, so that there 
is imparted a positive and continuous rotary motion 
to the needle. F is a telescopic cylindrical take up, its 
extension being effected by a spiral F sip} The rela- 
tive surface speed of this take-up to that of the needle 
is effected by the train of gearing HIJK. The wheel 
H is fixed or connected to the excentric M and revolves 
with it and the driving pulley D, the two being con- 
nected by a finger or pin N, and the wheel K is fixed 
to and drives the shaft C, and the cylindrical take-up 
in the same direction as the needle, and at each revo- 
lution as the material advances quicker than the 
needle ——- or disc, causes a coil of the thread or 
twine to be 


3720. Liqui Meters, H. J. Haddan.—Dated 13th 
September, 1880.—(A communication from P. T. y 
Puig.) 6d. 

This consists in measuring the quantity of water 
flowing through a pipe by discharging it into a 
balanced vena and counting the oscillations. The 
water enters at E, and passing upwards enters the 
balanced vessel B, which is divided into two com; - 


ments alternately filled and causing the shaft on which 


720) 


fa 


it is mounted to oscillate, and by suitable mechanism 
to drive a counter. The water measured accumulates 
in the bottom of the receiver R and causes the float F 
to rise, so as to shut off the supply and allow the 
water to be discharged by the pipe T, under the 
a of the air comp in the upper part of the 
receiver. 


3'73'7. Toots ror ExpanpING BorLer Tubes, &c., W. 
Thorburn.— Dated 14th September, 1880. 6d. 

The object of the improvement is to make an 
expander for uniformly fitting the tube to any 
thickness of boiler plate to avoid the use of hammer- 
ing or driving tapering, and consequently all concus- 
sion and jarring of the tube in the process of expand- 
ing and fitting it to the plate is obviated. According 
to one mode of carrying the invention into effect 
three or more conical expanding rollers B are made to 


work in a cylindrical mandril or stock E for inserting 
in the end of the tube C to be expanded. The rollers 
B are acted upon by a central expanding mandril A, 
the stem of which passes out and is screw-threaded to 
receive a nut, so as to cause the mandril A to act on 
the rollers B and bring them in contact with the end 
of the tube, when the whole apparatus is turned round 
by means of a ratchet lever. 


49. CarRDING AND Preparinc Woot, &c., 
Wilkinson.—Dated 15th September, 1880. 6d. 
This consists in —_ with the workers and 


strippers now used, and employing instead a series of 
pce. ape iron or hardened and t pered steel. Fig. 1 
[3749] 
FE 
ays 


shows the manner of employing the combs, and Fig. 2 
is a detail of the comb. A is the licker-in, and B, C, 
and D Garnett toothed rollers, with combs E mounted 
over them and brushes F to strip or brush the material 
retained by the comb teeth back to the rollers until 
all the hard or felted material is opened before arriving 


on the card cylinder or swift G, over which four combs 
are moun and two “fancies” H with cleaning 
reeds J. The combs E are fixed to a bar of angle 
iron carried by brackets attached to the ordinary 
“bends,” the same brackets also supporting the 
brushes F. The reed J is made from continuous 
lengths of drawn wire woven between strips of wood, 
leather, cloth, felt, or gutta-percha. 


3'7638. Prartes, F. H. L. Stelling and G. T. Harrap.— 
Dated 16th September, 1880.—(Provisional protection 
not allowed.) 2d. 

This consists in forming recesses in the rims of 
plates to receive the condiments used. 


37°79. Presses ror witH Dies, C. D. Abel. 

—Dated lith September, 1880.—(A communication 

from W. Lorenz.) : 

e principal working parts are contained within a 
hollow cylindrieally shaped framing, carried in a 
horizontal position upon pedestals rising from a base 
plate, and which carry the bearings for the driving 
shafts. The cylindrical of the framing has long 
lateral openings, eg which access is gained to 
the working parts; the ends of the framing aro 
closed, and have centrally through them 
screwed spindles adjustable by screw nuts, to which 
spindles are pivotted respectively the one end of the 
‘ite toggles by which the dies are operated. Thus 
the entire strain produced by the stamping operation 
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is transmitted through the axial line of the cylindrical 
framing from one end to the other thereof; so that 
this form of framing offers the greatest possible 
to resist such strains. There are two opposite 
sets of toggles, each of which actuates one of two oppo- 
sitedies, toeach of whicha to-and-fro motion isimparted 
by the action of a rod in a transverse direction upon the 
elbow of the toggle. The rod of the one set of toggles 
is actuated directly from a crank on the driving shaft, 
while the other is actuated by a cam on the same 
shaft acting on adjustable rollers in a sliding frame on 
the end of a rod, which is connected by a bell crank to 
the said rod of the toggle. 
3'780. Roses or Door-KNoss, F. R. Meeson and J. T. 
Hopkinson.—Dated lith September, 1880. 6d. 

This relates, First, to improvements on patent 
No. 740, a.D. 1868, and consists in means for facilitating 
the fixing of the rose to the door, for which purpose’ a 
washer is formed with an external screw thread, and 
is secured to the door before the knob is fastened to 
the spindle. The rose is screwed on to this washer, 
and is carried on the neck of the x: b. The Second 
part of the invention relates to< hs fixed to the 
spindles by neck screws, and cox-!sts in fitting a 
collar round the neck of the knob, such collar having 
a flange at its ends, which can turn within the rose, 
and so prevent the fastening screw acting on the latter 
and forcing it off. 

3781. Natts anp Spikes, H. Sharrow and T. King.— 
ted 1ith September, 1880. 6d. 

The drawing shows the rolls about to feed forward 
and shape a length of nail rod to form a nail, a headed 
nail being represented in the act of being removed 
from the lower shaping and gripping die by the 


length of rod last sha by the rolls. A, B, and C 
are the rolls, the two former serving to feed forward 
and taper and point the heated len of rod, and the 
latter for driving the roll B and closing it upon the 
upper roll A for giving the taper to the nail rod. The 
be paces movement of the roll B is effected by means 
of the arm H, which passes through the rolls B and C. 
The tapered length of rod then passes between the 
dies Q and R, which form the head and separate the 
complete nail from the rod. 

3'783. Parer-curtinc Macurnes, J. Salinon and J 

Capper.—Dated 18th September, 1880. 6d. 

This refers to machines where the paper is clamped 
by self-acting means. According to one modification, 
a slotted link C is jointed to the upper edge of the 
knife bar B, and in the slot a bowl works, which is 
carried upon a stud in the clamping plate D, which 


| 


WO 
stud also carries another bow] at the back of the plate 
D, working in a vertical slot in a cross bar A ‘oa 


projection on the link C one end of a screwed rod E is 
jointed, the other end passing or sliding through a 
ole in a swivel piece carried by brackets bolted to the 
knife bar. Upon this rod a spring is placed. On the 
underside of the link is a pin that rests on the upper 
eof the knife bar B. When the knife descends, 

and the clamp D comes upon the paper, the bowl in 
the clamp acts upon the slotted link C, and causes it 


to assume a ter or less angle, according to the 
thickness of being cut. 


| 
¥ nl i at a time, which, being acted upon by the revolving 
had bas brush O and again taken up by the end of the take-up 
1 if cylinder, imparts a sufficient amount of tension for 
| producing the requisite tightness of the stitch. The 
excentric M is for giving motion to the feeding | 
| oJ i}! arrangement of the material, and also to advance the SEIN 
needle carriage or disc, the former of which operations = ~\) 
is effected by or through the link P, lever Q, and pawl —, EN j 
R, acting on the ratchet wheel 8 on the shaft T, on the | jj =F 
other end of which is the bevel pinion U, taking into 
es | and driving the wheel V, on the back of which is the oO 
cog wheel V!, which gives motion to the endless /j —_——— R 
serrated chain W for moving the material along at ae AA it Sa) 
| | ig 
| j “LISS 
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3'784. Exvecrric Printinc TELEGRAPH APPA- 
ratus, G. J. Droste.—Dated 18th September, 1880. 
10d. 

This apparatus belongs to that class of type printing 
telegraphs in which by continuous contact cl 

and interruptions of the line current passing thro 

the electro-magnets of the instrument in connection, 

the type disc is moved round from letter to letter, 
until the type of the letter to be telegraphed stands 
opposite the printing appliance, which, when put into 
action, prints it on a paper band. The inventor makes 
eighteen claims and illustrates by intricate drawings 


CooLinc aNp Drytnc Air, A. M. Clark.—Dated 
18th September, 1880.—(A communication from L. 
Allen.) 10d, 

This relates to that class of cooling or refrigerating 
apparatus in which cold is produced by first com- 
pressing air, cooling it while so compressed, or during 
the process of yy or both during and after 
compression, and, lastly, expanding the same in the 
performance of work in an engine cylinder or other 
appliance, whereby the said expansion may be made 
to perform work. Fig. 1 is a sectional side view of 
the apparatus C representing an air compressor, an‘ 
E an air expanding engine. Fig. 2 is an end view of 
a cooler which forms part of the invention. A shell is 
employed to receive the compressed air from which 
the heat is to be extracted. In this shell are inserted 


a number of series of tubes, the tubes of the first 
series being arranged in a series one above the other, 
in such manner that each tube of each series lies 
below a space between two adjacent tubes in the next 
series above or below it, lying in the same direction. 
The tubes of the second series are placed at right 
angles to the first series. Water enters the lower 
tubes of the first series through a branch 4, and passes 
alternately back and forward through the tubes 
of the lower series, until it reaches the last one of the 
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Series, these tubes being ted bi t 

Upon reaching the last tube of the lower series it rises 

through one of these connectors 5 to one of the tubes 

in the next series above it; thence it passes forward 
and backward through the tubes of this series till it 
reaches the last of the tubes of that series; thence it 
passes through another connector 5 into the series 
above it, and so on until it is passed through all the 
series of tubes, and finally emerges at a branch dis- 
charge pipe 6. Water enters one of the tubes of the 
lower series of tubes of the second series through the 
branch pipe 4, and passes in a similar manner through 
all the tubes of each of the series of tubes till it 

a the branch discharge pipe 6, whence it flows 

out. 

3789. Forminc Bats on Masses or Saxt, &c., R. J. 
T., A. F., and H. L, Hawksley.—Dated 18th Sep- 
tember, 1880. 6d. 

To form the salt into balls, an upper and lower table 
are used, the latter having recesses to receive the salt, 
and the former having inverted cups or plungers to 
enter the recesses and compress the salt. The upper 
table is depressed by a lever or other suitable means, 
and when it is raised the bottom table is inverted, so 
as to deliver the balls of salt on to a tray, also formed 
with recesses to receive the balls. 

3790. Dust anv Stive MILL, &c., G. 
T. Smith and W. H. Dickey.—Dated 18th September, 
1880.—{Not proceeded with.) 2d. 

The air and dust from milling machinery is forced 
into achamber covered with wire cloth, which acts as 
a filter to separate the dust from the air in its passage 
through the cloth, and as the dust collects on its sur- 
face it is removed and discharged from the apparatus 
by blast or suction fans. 

3797. StrrcHEeD Macurne Betts or Banps, M. Gandy. 
—Dated 18th September, 1880. 6d. 

This relates to the manufacture of stitched machine 
belts, and consists in reversing the face of the belt fo: 
each alternate row of stitching, so that the belt is 
sewn on both sides, whereby a better effect is obtained, 
special appliances being employed so as to present 
alternately the opposite sides of the belt to the action 
of the sewing machine. 


3798. Spivnrnc Macuinery, W. Jennings and T. 
Whitaker.—Dated 18th September, 1880. 6d. 

This relates to the production of a smooth and even 
twisted yarn from long stapled wool or fibre equal in 
quantity to fiy-spun yarn by means of cap spinnin, 
machinery. The bobbins A are made conical, an 
when placed on the tube the head is within the capC, 
the lifting plate D being at the bottom of the traverse. 
On commencing to spin, the yarn is built on to the 
bobbins at the top near the head, instead of at the 
bottom, so that as the bobbin becomes filled with yarn 
it is lifted up inside the cap, which is effected by 
reversing the lifter motion E. To run the bobbins the 
full length of the traverse at a uniform speed in rela- 
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tion to the other parts of the machine driven with 
gearing, and to obtain the same twist and smoothness 
in the yarn throughout, the cylinder H is raised at 
such a speed that the centre of the cylinder retains the 
same relative position in height to the tube wharls J 
as they are raised by the lifter plate D, by which 


means the bands which drive them keep at the 
same tension the full length of the traverse. 


$802. Pencit SHARPENER AND Prorector, B. S. 


forms a cup through which the lubricant is admitted 
when the valve C is opened ; D is a cock or plug valve 
having a hole Al and being fitted steam-tight into a 


Cohen.— Dated 18th September, 1880.—(A 
tion from C. J. Cohen.—(Not ceded with.) 2d. 
A piece of steel is bent to a tubular form, one end of 
which is conical, and one edge formed into a knife 
edge, by which the end of the pencil is sharpened, 
such conical part also ac as a protector by drawing 
the point of the pencil within it. 
$3809. Driviprinc anp Svuspivipinc THE ELEcrrRic 
Current For Lieutine, J. B. Rogers.—Dated 20th 
September, 1880. 
The idea embodied in this invention will be best 
understood by reference to a fic example. Fig. 1 
represents a metallic disc, with central bending screw 
at A and peripheral bending screw at F F F. The 
current from the machine coming to A divides itself 
equally in all directions over the , and is led from 


the binding screws F F F tothe point required. In 
Fig. 2 the distributing apparatus is globular, the 
current being brought to the globe by A or Al, and 
taken away at F F F as before. Each of these currents 
at F F F can be taken to another disc and similarly 
divided. 
3816. Sream Generator, H. EB. Newton.—Dated 21st 
September, 1880.—(A communication from D. Davi- 
6d. 


son. 5 

The section of the primary generator is that of 
a saddle, and consists of two Bree water legs A 
set wide apart at the bottom and inclining upwardly 
and@ inwardly, a hollow arch B uniting them at the 
top ani forming partly a water and partly a steam 
s The two ends of the legs A are joined by 
hollow parts connecting the two water spaces, thus 
forming a body with double sides throughout. Through 
the legs A pass tubes, open at the inner ends, and 
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closed at their outer ends. Across the interior of the 
legs near the middle are partition plates. Between 
the legs is the fireplace G, behind which is placed the 
secondary generator K, consisting of an upright cylin- 
der, containing a series of upright tubes, through 
which the gaseous products of combustion pass down- 
wards. The feed enters K at the lower end, and the 
upper = of K is connected by pipes L to the lower 
ends of thelegs A. Below the secondary generator K 
is a pit leading to the main flue. 

3818. Contrsvors Raitway Brakes, G. A. C. Boothby. 

—Dated 21st September, 1880. 6d. 

This patent relates to modifications of a previous 
one. e bracket A on the underside of the carriage 
carries a drum or bobbin carrier B free to turn therein. 
This drum carries bobbin C with soft iron cores and 


face plates C1, to which bobbins the ductors from 
the electric generators are connected. A cord is con- 
nected through tackle E to lever F, which operates 
the brakes. en a current is sent through the 
bobbin, the cores become magnets and follow the 
motion of the wheel, and the drum pulls upon the 
cord to put on the brakes. 
3820. Automatic Stream Lusricators, C. C. Braith- 
waite.—Dated 21st September, 1880. 6d. 
The drawing is a vertical section of the lubricator, in 


which A is a vessel made of brass or other suitable 


corresponding recess formed in the lower part of the 
vessel A; E is a pipe made of brass or copper, one end 
of which is screwed steam-tight into a projection B! 
at the lower ends of the vessel A, the other end has 
screwed thereon a perforated cap F made hexagon ; G 
is a threaded projection at the lower end of the lubri- 
cator, which is connected to the steam pipe from the 
boiler to valves, cylinders, and spindles ; H is a nozzle 
or pipe attached to the lower end of the vessel A, and 
opposite to the valve D for the purpose of letting off 
condensed steam. 

$3822. Iron anv Street, W. J. Clapp.—Dated 21st Sep- 

tember, 1880. 6d. 

The molten crude or re-melted metal is run directly 
from the blast or other furnace into the puddling, 
refining, or mixing chamber, where it is puddled or 
eel by a rotating stirrer or tator fixed to a 
vertical shaft ; A is the puddling, refining, or mixing 
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chamber; B the stirrer or tator; D is a flue or 
heating chamber around the c ber A. The stirrer 
is fixed on a shaft or axis B!, which at its upper end is 
provided with a bevelled toothed wheel, to which 
motion is given by a bevelled pinion fixed on a 
rotating axis. 
$824. Lirrs or Evevators, J. M. Day, W. R. Green, 
and H. C. Walker.—Dated 21st September, 1880. 6d, 
This relates to lifts in which a series of cages are 
continuously raised on one side and lowered on the 
other, and consists principally in the ement of 
a pair of endless chains R at the front and back of the 
up and down shafts A and B, and working round 


sprocket wheels N, O, P, and Q, secured at the top and 

bottom of each shaft. These chains carry the cages 

C up and down the shafts, suitable guides T being 

arranged on either side and between the cages to 

— and steady them whilst travelling in either 
rection. 


3829. O1 Lamps, W. P. Thompson.—Dated 22nd 
September, 1880..-(A communication from J. Scraf- 
ton.) 6d. 

In the centre of the reservoir is a conical or other 
aperture widening out below, so as to allow the light 
from the wick to fall and be reflected downward 
through the glass bottom of the lamp, thus eliminating 
that shadow beneath the lamp so annoying in ordina’ 
railway carriage lamps. This passage of rays throug’ 
the reservoir is also advantageous in that it warms 
the oil and keeps it from freezing in cold weather 
while the lamp is burning, and that it enables 
oils to be burned that would otherwise be too thick or 


\ 

viscid to ascend the wick. A is the reservoir fitted 
with two burners; C wick tube plate; D internal 
reflector, preferably of copper silvered over; E wick 
tubes; G top reflector ; air pipes; J holes for 
supplying air to the burners ; K glass bottom or cover 
for lamp; N ordinary perforated lamp-box ; P perfo- 
rated sides and top of lamp of ordinary construction ; 
Q rim for lifting lamp in and out ; R funnel. 

. COOPERAGE Macuines, A. Ransome and T. J. 

Wilkie.— Dated 23rd September, 1880. 10d. 

To divide the split staves a band saw is employed, 
and to present the staves to the saw feed rollers are 
placed on each side of the staves, and are carried on 
slides coupled together, so that the rollers can 
approach and e from each other to suit the 
varying thickness of wood. Two feed rollers are 
vided on one side, and a central roller on the other 
side of the stave. To bring the staves to the form they 
are required to take in the cask, they are steamed and 
then submitted to ure between metal plates, an 
hydraulic press being employed with curved platen 
and head. To reduce the back to the proper curvature 
the staves are passed beneath and subjected to the 
action of knives of suitable form d on a hori- 
zontal axis driven at a high —_ To joint or form 
the edge of the stave a carrying cutters is 
employed, and to truss the cask the staves when set 
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8882. Dynamo Exxrcrric Macuines, W. Blmore.— 
Dated 22nd September, 1880. 6d. 

These refer to improvements in the machine 

described in patent No. 3565, — in 1879. In the 

new machine the armature cylinder and the magnet 

cores are made hollow for air, water, or other refrigera- 

ting material to pass through, The commutator has 


been improved. On one end of main shaft is metal 
barrel piece C insulated from shaft, carrying on inner 
side standard terminals led to ends of one half of the 
wires of the magnets of the armature. The outer 
end of barrel piece forms sections of commutator, and 
is provided with screw thread to engage with a nut. 


3838. Maxine Banp or Ropt, 8. Hirst, C. Barnshaw, 

and A, Holroyd.—Dated 22nd September, 1880. 6d. 
The machine employed consists of a face plate B 
mounted on the main shaft and ona or 
more elongated bosses C, through which J pgs a 
spindle D, upon one end of which is keyed a spur 
wheel E, and on the other a bracket F carrying two 
grooved pulleys. At the end of each spindle is a hole 


for the strand or to pass through, such strands 
passing from the bobbins mounted on the bosses C, 
and connected by a pin with a pulley H, also on the 
boss C. Over the pu 4° passes an endless cord. The 
strands pass through holes in the end of the main 
shaft, and are thereby twisted into a rope, which 
passes over guide pulleys and back through drawing 
rollers M. 
Sewrnc Macuines ror Leatuer Work, &c., 
H. Mills.—Dated 22nd September, 1880.—(A com- 
munication from D. Mills.) 10d. 
Fig. 1 shows an elevation of one side of the machine, 
and Fig. 2 is a vertical section. A represents the 
main frame of the machine, which has a projecting 
arm D, and is provided at the rear with bearings for 
a transverse shaft B. This shaft carries a driving 
wheel, and is furnished with two cam discs, from 


which several rating parts of the machine derive 
their ovement. The shuttle is cylindrical, and 
works in the shuttle race B! formed partly in the 
tubular shaft Al, and partly in a bracket secured to 
the front end of the arm D of the frame. The reci 

cation of this shuttle is effected by means of two 
drivers, one of which, B?, works in the tubular shaft 
Al, and acts on one end of the shuttle, and the other 
driver works in that part of the shuttle race which is 
within the limits of the bracket D!, and acts on the 


ts) ite side of the shuttle. An ordinary barbed 
ame is used, which is secured to the =e end of 
the needle bar Cl, The awl D2 is secured by means of 
a tapered chuck or otherwise to the lower end of a 
stem, which is ada to a bearing in a plate or slide 
E, and is connected by means of a fink to abar, which 
reciprocates in bearings in the front end of frame A, 
the operation of the said bar being effected by a cam 
groove in disc C on the driving shaft, through the 
medium of a lever D* pivotted to the frame A. 


tank containing 60 gallons of water at a temperature 
Gent, to which is added 25 Ib. “ar | 


into an iron tank placed 
water at 35 deg. Cent., and 41». of fine 
salt is added. e fat is afterwards ae in a hot 
room for ten or twelve hours at a temperature of 
from 25 deg. to 30deg. Cent., and finally pressed into 
cakes by a suitable press. To give butterine a nu 


; B is a cover screwed and fitted steam-tight 


ma‘ 
to A, which receives the screwed winged valve C, and 


in suitable hoops are taken to a trussing press, and 
are forced through a cone with movable segments. 


flavour from 25 per cent. to 30 per cent. of best 
nut or sesame is added to it. 
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. Barery Vatves, W. R. Lake.—Dated 22nd 
September, 1880.—(A communication from H. G. 
Ashton.) 6d. 

The shell A of the valve is tapped at its lower end 
for connection with the boiler, and at one side for con- 
nection with a pipe through which the waste steam 

. The lower part of A is bored out to receive a 

Bushing B. The cap C and cylinder D are cast in one, 


d through the centre of the cap passes a screw F. 
The wee is turned true, so that its guides will fit 
the bushing, and its  j per part the cylinder D, The 
spring H is supporte: tween two discs, the lower 
one pivotted directly upon the centre of the valve, 
and the upper one directly upon the centre of the 
adjusting screw. 

3851. Compinep anp Putverisers, P. M. 
Justice.—Dated 23rd September, 1880.—(A communi- 
cation from C. B. Sackett.) 8d. 

This relates to a plough of ordinary construction 
combined with a revolving harrow or pulverising 


7 


levice so arran; that the earth is turned into the 
pulveriser, by which it is finely comminuted and then 
dropped into the furrow previously made. 


3856. Steam Borter anp Furnace ror ConsuMING 
Pappy Husks, &c., J. Henderson. — Dated 23rd 
September, 1880.—(A communication from J. R. 
Russell.) 6d. 

On wm Ay the vertical boiler is a hopper A to contain 
the husks, and in which a screw revolves and regu- 
lates the feed into the furnace H. From the furnace 


flues C into the ie, so as to increase the heating 
surface, and the flue E leads tothe chimney. The fire 

G are arranged in a circle converging downwards, 
and from the centre a pipe passes and leads the ashes 
toa worm J, by which they are conveyed away. 


3863. Tastes or LitmocRaPHic Prixtina 
Macutnes, J. Harper.— Dated 23rd September, 1880, 


6d, 
The bed of the table consists of a slab of slate B 
mounted ina cast iron frame A and covered with 
moleskin C, which is stretched over the slate by means 


of attaching it at one end to pins D, and rolling the 
other end round a roller F under the frame, a ratchet 
and pew being fitted to the roller to prevent it un- 
winding. 


3892. VeLocirepes, &c., C. F. Wood. — Dated 25th 
September, 1880, 8d. 
The rider sits between two large wheels, behind 


with its position relatively to the source. The figure 
shows tmethod of laying service conductors around 


| 


ote with feeding conductors from the central sta- 
on, 


3890. Books, W. Morgan-Brown.—Dated 
25th September, 1880.—(A communication from E. S. 
Boynton.) 8d. 

The drawing shows a partial left-hand end view of 
the machine. C is the table or framework; F the 
presser arm ; D work-supporting plate ; K connecting 
rod for operating wire feeding devices ; Ineedles. The 
cam shaft 4 has secured to it a hollow hub, upon which 
is pivotted a pawl yg | a lug that by a spring is 
kept in engagement with one of the notches in a 
toothed ratchet fast on a sleeve loose on the shaft 4. 
The outer or longer end of the pawl rete through 
a slot in the hub, just at that stage when needles I are 


most elevated, and in position to have applied to them 
a new signature to be united to the book pile; a dog of 
an arm paces from a rock shaft meets the pawl, 
throws its longer end jally within the hub, and 
releases the ratchet and worm tooth gear, leaving the 
shaft 4 at rest while the signature is applied to the 
needles. The needles are attached to carriers forked 
and grooved to embrace a longitudinal spline on a long 
bar which extends substantially the length of the 
machine, and upon which the carriers are adjustably 
attached by means of a clamping device. 


. CLocks, J. Mezhach.—Dated 25th September, 
1880.—(A communication from B. and J. Junghaus.) 
—{Not proceeded with.) 2d. 

According to one arrangement the mechanism con- 
sists of a drum containing the spring, which by its 
rotation imparts motion to three wheels. The drum 
is wound by means of the square axle. This axle has 
a pinion on it which gears with a wheel on the axle 
carrying the spring drum. The main frame has a 
second plate connected to it at its upper part by 
distance or screws. Between this plate and the 
main plate is another train of wheels. There is alsoa 
box containing an ordinary spring; on the back of 
the said box there is a star wheel mounted concentri- 
cally on the axis of the said box. The star wheel 
engages with a ratchet which impels the mechanism. 
The said ratchet rotates on its axis, and at a point of 
its revolution comes in a tooth on the star wheel, 
which operation takes place, according to arrangement 
of mechanism, once every minute, or it may be more 
or less as required, thus serving to quicken the speed 
of the larger works or mechanism. 


8809. Brewinc Stout anp Porter. &c., P. L. 
Manbré.—Dated 25th September, 1880.—(Not pro- 
ceeded with.) 2d. 

The First part relates to the saccharification of the 
malt, and the Second part relates to the saccharifica- 
tion of the amalaceous part extracted from any one or 
a mixture of several of the following substances, viz., 
maize, rice, barley, oats, wheat, darn, millet, sago, 
mandioca, potato, arrowroot, and the like. 


83900. Raitway Froo, G. F. Redfern.—Dated 25th 
September, 1880.—(A communication from F. G. 
Smith.) 6d. 

A metallic bed-plate A extends the length and 
breadth of the frog, and to its upper face a plank B of 
equal size is secured. C are iron plates forming chairs 
for the rails to rest on, and D is an upper plank, 
transversely across the face of which are secured the 
iron end plates E, to which the outer ends of the wing 


3001. Watcu Cases, W. R. Lake.—Dated 25th Sep- 
tember, 1880.—(A communication from G. F. Mertz.) 
—{Not proceeded with.) 2d. 
lose by the bow or pendant of the watch is placed 


which isa small wheel, carried by a backbone 
to the main axle, and capable of being permanently 
used as a running wheel, or may be ra: out of and 
brought into action as required. The e wheels 
serve both as pct | and steering wheels, for which 
latter purpose a small wheel is arranged close to each 
dri wheel, and can be forced down in contact 
with the ground so as to lift one of the large wheels 
off, and thus steer the vehicle. 


Avant 


Cl 
the fastening spring, which is fixed on the outside of 
the case containing the works, but so arranged that 
it is covered by the outer cover when the latter 
is closed, and t spring has a hook-shaped head, 
which is slightly bent, so as to economise space as 
much as possible by making the said spring capable of 
adapting itself to the form of the recessed ring which 
serves to hold the glass; in this ring is provided a 
small recess or space, allowing the spring to recede. 
An arrangement for causing the lid or cover to fly 
pine ae the fastening spring releases the same is 


3904. Cases ror JeweEts, &c., 7. Heath—Dated 27th 
September, 1880. 2d. 

This relates to improvements on patent No. 5100 
dated 12th December, 1879, and consists in a means 
covering, ornamenting, and tooling (or finishing) the 
cases at one and the same time. 


8907. Hor Arr Enotines, H. Simon.—Dated 27th 
September, 1880.—(4 communication from C. 
Amthauer.)—(Not proceeded with.) 2d. 

According to one of the improvements there are 
provided in the heating chamber t one 


tools, and consists in making the face of the collar 
and shank which come in contact with ae 
teeth to prevent the cutter twisting round and giving 
way under heavy cuts; and, lastly, to mechanism for 


wo 
communicating with the hot end, and the other with 
the cold end of the chamber, which es lead to 

rts on a surface, inst which works a surface on 
he side of the cylinder, which is an oscillating one. 
This surface has a port from which a passage leads to 
the closed end of the cylinder, and by the oscillation 
of the latter the said port and passage are made ‘0 
communicate alternately with the two passages in the 
heating chamber, so that as the piston performs its 
outstroke, due to the expansion of the air in the hot 
end of the chamber, the cylinder communicates with 
such hot end, while when the piston is performing its 
instroke, due to the contraction of the air in the cool 
end of the chamber, the cylinder communicates with 
such cool end. Motion is imparted to the displacing 
plunger in this arrangement by means of a crank, 
rotated by the piston of the cylinder, working with 
its pin in the slot of a lever fixed on a transverse rock- 
ing shaft, having at the middle of its length an arm, 
to which the rod of the displacing plunger is con- 
nected, so that as the said crank pin revolves the 
required up-and-down motion is imparted to the 
plunger by the rocking lever. 

83908. Soar, P. M. Justice.—Dated 27th September, 
1880.—(A communication from L. Bastet.) 4d. 

This relates to the process of forming a saponaceous 
compound, consisting of combining mineral oil with 
animal and vegetable fatty matter, or either boracic 
acid and an alkali. 


3910. Vetocipepes, &c., H. J. Lawson.—Dated 27th 
September, 1880.—(Not proceeded with.) 2d. 

This consists of certain improvements in velocipedes 
which are partly or completely ——- by motors, 
and machinery connected therewith, having for their 
principal object the construction and arrangement of 
these machine in such a manner that the carriage of 
an engine or motor for self-propulsion, with its 
necessary accompanying machinery, may be rendered 
practicable with less inconvenience to the rider, by 
the application and use of compressed gas for fuel and 
motive purposes. 

39010. Knire CLEANING AND SHARPENING MACHINE, 
H. Woodward.—Dated 27th September, 1880. 6d. 

On a base plate a piece of leather is secured, and 
hinged to one end of this plate is a second plate, 
also covered with leather, a strong spring causing the 
two to be pressed tightly together. The knife to be 
cleaned is Eeonted between the two plates and moved 
to and fro, polishing powder being + through a 
hole in the top — To sharpen the knives, a file, 
— or other rpener is attached to the bottom 
plate. 

3011. FLoorrnc Cramps, W. Riley.—Dated 27th Septem- 
ber, 1880. 64. 

This relates to cramps for forcing flooring together 
when laid upon the joists, and firmly holding them in 
position until nailed down. A bed plate A has projec- 
tions B on one side, and on the other is an adjustable 
excentric, so that when the cramp is placed upon the 
joist the latter is grip; between the excentric and 
the jections B, and held secure while the boards 
are Sine forced home. In grooves on the upper side 


of the plate A slides a ram or cramp head D, with 
ratchet teeth on its top surface, with which gear the 
pawls J and K, the former being attached to a lever 
H, which when forced in one direction drives the ram 


the thickness of the cutting edges of twist 

drills when the central part is too thick. 

8921. Locomotive Enorxes, &c., W. Morgan-Brown. 
—Dated 28th September, 1880.4 communication 
from F. M. Stevens, and J. H. and C. C. Pearson.) 
—(Complete.) 10d. 

One feature consists in a structure or housing ha 
within it a boiler or steam generator, so arran; 
within it as to leave an apartment for the fireman at 
the rear of the structure, and an apartment or hous’ 
cab at its front end for the engineer, the sai 

eer’s a containing the valve gear and 
valvecontrolling mechanism. Thed ti lerated 


by a jet of live steam taken from the boiler. Separate 
inlet and exhaust valves are oer. as it is desired 
that the exhaust valves be held open or nearly so, 
under certain conditions, while the inlet ports or valves 
are closed or nearly closed, and this w! the engine 
is in motion on the track. 

30922. Breap Maxine, C. Escourt.—Dated 28th Sep- 

tember, 1880.—(Not proceeded with.) 2d. 

This consists in the addition of a small quantity of 
free phosphoric acid to the flour or yeast, so as to give 
the Gat a good colour: 

3024. Harness or Jacquarps, W.L. and S. A. Ellis. 
—Dated 28th September, 1880.—(Not proceeded with.) 


2d. 
This relates to means whereby the sets can be 
altered without casting ends out, and which allow of 
weaving any fine or coarse sets. 


This relates to treadle printing presses, and consists 
of a bed or travelling table, on which the type is 
laced, and which runs on eight rollers. The to-and- 
movement of the feed board is effected on slides by 
means of an excentric guided by two connecting rods, 
and the feed board delivers the sheet to the nippers. 
The cylinder carries the sheet forward on the lower 
side, so as to shorten the space required for the 
machine. An excentric gear, connecting rod, catch, 
and ratchet actuate the inking cylinder. An auto- 
matically-acting receiver formed of laths or strips 
receives the sheet, and places it on the table, and a 
pointer beneath the feed board ensures the proper 
registering of the sheets in relaying the same. 


8980. Proprvutsion or Carriaces, W. J. Edwards. 
pated September, 1880.—(Not proceeded with.) 


A receiver of compressed air is fixed on the carriage 
and is admitted by valves to an engine cylinder, so as 
to actuate a piston, and thus drive the carriage. From 
the cylinder the exhaust air escapes through other 
valves into a waste air reservoir, whence it passes to 


D forwards, the other paw] holding it in this p 
—— the lever and pawl are moved back for a fresh 
stroke. 


3912. Rovinc Frames ror MANIPULATING Woot, &c., 
T. B. Smith.—Dated 27th September, 1880. 2d. 

To the top spindle rail in roving frames is secured a 
series of stationary spindles. On to each of these 
spindles is placed a rotating collar or tube; resting 
upon the said collar or tube is the bobbin, which 
revolves at the same rate of s At the top of each 
stationary spindle is placed a cap which projects 
downward, and partly covers the rotating bobbin, 
which rises and falls within the said cap for the 
purpose of having the fibre built upon the same. 
$3014. Recoverinec PrussiaTe or Potasn, &c., FROM 

NitRoGENovs SusstTances, W. Brierley.—Dated 27th 
September, 1880.—(A communication from T. 
Richters.) 4d. 

This consists, First, in the process of gaining 
prussiate of potash, ammonia, gas, and tar from nitro- 
genous substances which are moistened with a solu- 
tion of carbonate of potash or with one which contains 
carbonate of potash, caustic potash, sulpho-cyanide, 
and cyanide of potash, &c., and then dried in presence 
of carbonic acid; by gasification the so prepared sub- 
stances are transformed into prussiate of potash, 
ammonia, tar, and gas, without friction of the 
substances. Secondly, in the separation of sand from 
the nitrogenous substances by washing them in a solu- 
tion of carbonate of potassium. 


83015. Biacxrnc BrusHes, A. M. Clark—Dated 27th 
September, 1880.—(4 communication from EB. L. 


Wood.) 6d. 

This consists in securing together a blacking brush 
and a blacking box, and in making the brush rotary, 
so that the bristles wear alike and the blacking is 
evenly dirtributed. The body of the brush has a 
recess in its back to receive the blacking box, and 
hinged toa post on the back is the blacking brush. 
When the brush is brought over the blacking box it 
is rotated by a handle, so as to take up the blacking 
when it is swung back, and secured by a spring catch 
its position for use. 

89018. PREPARATION FOR THE CuRE OF DIPHTHERIA, 
&c., F. Van Sandau.—Dated 27th September, 1880. 
—(A communication from S. H. Longard.) 2d. 

This ists in a position resulting from the 
combination of and the operation upon the following : 
Myrrh, sulphuric acid, rectified spirits of wine, and 
pure water. 

3919. IncrEAsING THE ILLUMINATING POWER OF 
GasEs, J. Macdonald.—Dated 28th September, 1880.— 
(Not proceeded with.) 2d. 

The is caused to pass over a carburetted 
material, such as gasoline, whereby the illuminating 
power is increased. 

3020. Toot-HoLpDERs, &c., W. F. Smith and 
A. Coventry.—Dated 28th September, 1880.—(Not 
proceeded with.) 2d. 

This relates to improvements on patent No. 1101, 
A.D. 1877, and ists of arrang ts to enable the 
lathes to be almost instantly changed to chase screw 
threads of two or more different pitches, and also for 
chasing taper or cone screws. e invention further 
relates to swivel tool-holders used in lathes and other 


side chambers with air-tight compressible sides. To 
the outer side of these chambers hy ic pressure 
p gery so as to compress the air and drive it back to 

e air reservoir. 

3931. Omnisuses, H. W. Hart.—Dated 28th September, 
1880.—{ Not proceeded with.) 2d. 

The inside seats are arranged back to back. The 
vehicle is supported much nearer the ground by crank- 
ing the axles, the fore carriage being arranged in 
front. The roof is formed with a well in the centre, 
the rows of roof seats being placed opposite one 
another and over the passage ways inside. The box 
seats are carried by brackets and are reached from the 
roof only. mouths collect air, and 
direct it to the interior of the vehicle. 

3933. Rar ror Rartways, Rider.—Dated 28th Sep- 
tember, 1880. 4d. 

The object of the invention is to prevent or stifle 
the noise on railways caused by the contact of the 
wheels of the rolling stock with the rails, and it con- 
sists in covering the rail A with the exception of the 


head with a soft metal non-sonorous jacket B, whichis 
made longitudinally continuous around the rail below 
the head or top of the same. 


39389. CotovrinG ALconoL ror THERMOMETERS, H. 
T. Liveing.—Dated 29th September, 1880. 2d. 
Fluorescein—phthalein of resorcin—is, with the 
addition of a small quantity of some alkali, dissolved 
in alcohol, and when inserted in a thermometer tube, 
and attached blackened scale as a background, it 
reflects an intense and beautiful green light. 


3940. VentILation or SEWERS AND Drarys, J. 7: 
A., and BE. R. Walker.—Dated 29th September, 1880. 
—{Not proceeded with.) 2d. 

This consists in the use of fans to draw off gas and 
air from sewers, suitable openings being formed therein 
to admit fresh air. 

8985. Tyre Writtnc Macuines, A. M. Clark.—Dated 
28th September, 1880.—(A communication from A. M. 
Da Costa.) 6d. 

This relates to means for enabling the operator to 
write more rapidly than at present, to avoid the clash- 
ing of two or more levers, and blurred impres- 
sions of the type. and to obtain an uniform spacing of 
the letters. The key levers A are povided with 
staples or oe eyes B which may be attached to 
the upper or lower edge of the levers. Between every 
two levers A a like staple or eye K is attached to the 

derside of a tra frame 1 directly above the 
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or guard rails I and the V part H of the frog are 
o j secured by rivets. F and G are iron plates or keys ‘ 
D4 bolted across the plank D and passing through the ~ 
holder of the frog to hold it in place, while allowing 
' it some degree of elasticity. The V part H of the frog | 
“ and the wing or guard rails have downwardly project- 
ing loops or keepers through which the keys F and G 
pass. 
| 
8880. Conpuctors or Exxctricity, P. Jensen. — 
Dated 24th September, 1880.—(.A communication from 
T. A. Edison.) 6d. 
This relates to the arrangement of con® tora 
that an equal electro-motive force or pressure is main- 
tained in all parts of the system. To accomplish this 
the conductors from the source have no Shanes in 
circuit, the lamps being placed upon service circuits, 
and also the sectional area of the conductor is varied 
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key levers. A band G is alternately passed through 
the staple on the key levers and those on the trans- 
verse rail, so that their cross pieces are alternately 
above and below the band which is attached to one or 


more ratchet rollers H by which its tension is regu- 

lated. The band is made so tight as to allow only one 

key lever to be depressed sufficiently to allow the type 
end of but a single type hammer O to touch the print- 

ing cylinder P. 

3942. Sreaw Pomps ror Pompinc Water, Ar, &c., 
F. and 8. Pearn and T, Addyman.—Dated 29th Sep- 
tember, 1880. 6d. 

This relates, First, to the combination with a direct- 
acting steam pump of a small cylinder and piston con- 
nected, so as to move to and fro with the rod of the 
pistons actuating the main and exhaust slide valve of the 
Steam cylindcr, the piston in the small cylinder draw- 
ing in air through a small inlet valve at each end of it, 
but when the piston passes one of two small holes in 
the middle part of the cylinder the air in that end of 
the cylinder towards which the piston is moving is 
enclosed and compressed, and this acts as a cushion 
against the sudden shock of the reversal of the said 
ere and steam valve for the main steam cylinder. 

. 1 shows a side elevation of a steam pump, having 
aprtied to it these improvements. A is the pump; B, 
pump and piston rod; Bl, the piston; C, the 
main steam cylinder; D, the levers for actuating the 
small valves; Cl, the main valve for the steam 
cylinder ; E, the the piston rod; E? the 
cylinders ; and D!, the small valves for actuating the 
main valve Cl. The piston rod E! is extended through 

a gland and is coupled with the piston rod F! of a 

small piston F2 and cylinder F, which is or — be 

secured to any part of the framing. The Seco a 

relates to direct- -acting steam pumps at > t 

above described, and consists in dispensing with the 

levers or tappets within the steam cylinder for work- 
ing the small steam valves, w! and 


Old 


exhaust the steam from the cylinder of the pistons 
that actuate the main steam slide valve, and in bring- 
ing a piston rod. from these small valves through a 
gland from the steam chest, and connecting it by a rod 
with one arm of an inverted T lever, two arms 

which can be cam shaped, so as to be acted upon by 
the edge of a disc or other projection on the main 
piston, and pump rod to give oscillations to the T 
lever, and thus work the small slide steam valves. 


This arrangement is besa in Fig. 2. The Third part |. 


relates toa m and arrang t of — 

acting steam ram pumps, and consists in a large rai 

working in a cylinder provided with inlet and outlet 
valves ; this large moving ram forms the cylinder for 

a fixed ram half the area of the large ram. 

3943. Brattice anp Brattice Air Tuses, &., 
A, Forrest.—-Dated 29th September, 1880.—{Not pro- 
ceeded with.) 2d. 

Instead of the warp and weft being both of a textile 
material, w: of wire are used in forming the 
selvedges, and also at suitable distances between the 
selvedges wire warps are introduced. The same mode 
may be adopted in manufacturing air tubes, and the 
lengths of tubes may be connected by spigot and 
faucet socket joints with self-locking spring catches. 


3945. oF TEXTILE ACHINERY, J. 
Elce.—Dated 29th September, 1880. 
The object of the invention is to ier spindle 
bearings much more durable and less liable to break. 
The spindle 8 works in the steel tube T, fitted witha 
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bush B, on which the spindle bears. The tube is 

firmly fixed in the socket C, which is secured to the 

lifting rail R. Lis the bobbin shell working on the 
tube T and carrying the bobbin. 

3949. Consuminc Smoke in Furnaces, J. Teer.— 
Dated 29th September, 1880.—(Not proceeded with.) 
2d. 

A continuous current of air is carried through the 
dead plate and fire-bars to a perforated hollow bridge, 
frcm whence it is withdrawn in} a rarefied state 


through the perforation in the bridge, and there meet- 
ing the smoke converts it into flame. 


$951. Coc Wueets, Loose Putteys, &c., 
A. B. Childs. —Dated 29th September, 1880.—(.4 com- 
munication from F. Wegmann.) 

The object of the invention is to prevent the noise 
or jar resulting from the rotation of bodies used in 
in more particularly where they work against 


= 

or into each other, such as wheels. For 

this purpose the wheel or roller A is formed with a 

solid rim B and an interior annular cavity D, a solid 

hub E, and an intermediate web or set of arms G. 

Within the annular cavity D sand, shot, or a liquid 

body is introduced. 

3993. CenrriruGat Dressinc anp PuRIFYING Macat- 
NERY FOR TREATING Fiour, &c., H. Simon.— Dated 
October, 1880.—(A communication srom 
_ Daverio.) Gd. 

as to reduce the space occupied under the 
screening cylinder for the passage removal of the 
screened material, the screening cylinder A, within 
which the beaters B revolve, is mounted so as to 
revolve within a casing which in its lower portion is 


cylindrical. To the outer surface of the cylinder A are 
attached helical or oblique scrapers D, which in 
revolving in contact with the surface of the casing 
detach the flour deposited thereon and cause it to 
travel towards the delivery end, whence it is dis- 
cna 

3997. Games, T. Smelt.—Duted 2nd October, 1880.— 

(Proce isional protection not aliowed.) 2d. 

This relates to certain improvements in the game 
representing a race-course, and consists in forming 
channels in the course and employing foxes, dogs, and 
huntsmen as figures to move over the course. 

4001. Mits, Nicholls.—Dated 2nd Octo- 
ber, 1880.—( Not proceeded with.) 2d. 

Two pairs of rolls are used, one vertical and the 
other horizontal, each pair placed in its frame as near 
as possible to the other, and all the four rolls con- 
nected by gearing so as to revolve at the same speed. 
4002. Furnaces ror Steam Generators, &c., J. 

Salter.—Dated 2nd October, 1880. 6d. 

In the drawing, which represents a vertical lo: 
tudinal section, A is the ord dead plate, B 
bridge, C the front grate, and D the back grate. 
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The 


front grate slo downwards from the dead plate 
towards the bridge, and the back grate slopes down- 
wards from the bridge towards the rear end of the 
front grate. The bars are kept at their proper dis- 
tances by diamond-shaped studs or projections E cast 
upon the bars. 

4004. Warminc anp Heatine, H. Borall.—Dated 
2nd October, 1880.—( Not eeded with.) 2d. 

This consists of a portable metallic heater or case 
filled with earth or othtr substance to retain heat. 
The heater is placed in an oven until hot, when it 
will retain its heat for hours. 

4009. Motive Power, J. G. Lorrain.—Dated 2nd 
October, 1880. — (A communication from G. 
Trouve.) 

In this machine the Siemens armature, instead of 
revolving concentrically to the exciter, is constructed 


bal 


with a core presenting polar surfaces eneside to the 
axis of revolution, or the surfaces of the core are con- 
centric with the axis, while the exciter presents curved 
surfaces excentric to the said axis. Figs. 1, 2, and 3 
show modified methods of constructing the machine. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


239,312. Reriector, Charles F. Brush, Cleveland, 
Ohio.—Filed A ugust Gtk, 1880. 

Claim.—The ination, with a 

of a cut-off tube having a inner surface, 


fact, 


said tube located in such proximity to the light or 
frame as to intercept and cut off the direct rays of 
light, substantially as shown and described. 


239,313. Current GovERNOR FoR DyNAMO-ELECTRIC 
Macnines, Charles F. Brush, Cleveland, Ohio.—Filed 
May 26th, 1880. 

Claim.—(i) In a current governor constructed to 
operate in connection with adynamo-electric machine, 
an electro-magnet excited by two hcliccs, one helix 
included within the main circuit and the other within 
a shunt circuit, within which said shunt circuit is 
placed an adju stable r esistance, substantially as shown. 
(2) The combinaticn, in an e’ectrie enrrent governer. 


of an ad peers or variable sosietenen, mechanism to 
sai tia ified, and a 
pot or equivalent for ‘the motion of 
said resistance varying mechanism, substantially as 
shown. (3) In a current governor constructed to 
operate in connection with adynamo-electric machine, 
as shown, a dash pot or any equivalent device or 
mechanism that shall interpose a retarding influence 
or action in one direction only, substantially as shown. 
(4) In a current governor constructed rey operate in 
connection with a dynamo-electric machine, an arm or 
lever D, in combination, first, with an adjustable 
resistance constructed to be vari through the move- 
ment of said lever; second, with an electro-magnet, 


(5) The method of testing carbons consisting in sub 
jecting them to the action of a current in a temporarily 


exhausted globe or receiver prior to their embodimen 
in completed lamps, substantially as set forth. 


239,454. Hypraviic Riverring Macnine, Thos, 
Critchlow, Steelton, Pa.—Filed December 29th, 1880. 

Claim.—(1) In ae the pressure diesand 

their — mi ism, the travelling —, 


through the influence of which motion is im 
said arm or lever ; and third, with any suitable mecha- 
nism (such as the dash- -pot or its equivalent) for 
overning or modifying the movements of said arm or 
lever, substantially as shown. (5) In acurrent governor 
constructed to operate in connection with a dynamo- 
electric machine, two or more resistance piles H, or 
their equivalents, electrically connected in series, and 
a device associated with each pile for varying its 
electrical resistance, substantially as shown. 
239,325. Hor Biast Reeutator, Frederick W. Gor- 
don, Pittsburg, Pa,—Filed August 27th, 1880, 
Claim.—In hot-blast regulators, the combination, 
with an air-heater having an admission conduit and a 
discharge oa a aes conduit between said 
d , and a valve in said 
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connecting conduit, of a means for adjusting the weight 

upon said valve, a pressure surface op) to the 

opening of saii valve, and an Sodepen ent conduit 

connecting said pressure surface with said discharge 

conduit, substantially as set forth. 

239,326. VaLvE ror eee John T. Hancock, 
Boston, Mass., assignor to the Hancock Inspirator 
Company, same place.—Filed August 16th, 1880. 


rted to | 


wheels and provided with a face-plate 


| having suitable adjustable dogs, end the 


latter ted on tr 
one of the = die cylinders 


dies, and the pipes connecting said cylinders with the 
upper cylinder, substantially as and for the purposes 

ifi (3) The combination, with the movable 
platform A, of the cylinders D and F, the vertical 
piston rod with its pistons ed within the said 
cylinders, substantially as set forth, the pipe K, lead- 
ing to the cy’ linder D, the ong +: arms and base, the 
latter i on tr i dipe connecting the 
upper cylinder F, with one of pers trunnions, the die 
cylinders and their the connecting the 
die cylinders with one of ons, substantially 
in the manner and for aon purpose set forth. 
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NSTITUTION oF “Mecuarcat Exornens. 


Claim.—{1) The combination of two or more 
valves, one of which is a seated valve and the _— a 
piston valve, rigidly attached ther, substantially 
as described, and arranged, in ion to the orifices 


239.326 | 


which they successively open or close, substantially as 

and for the purpose set forth. (2) The seated valve G 

and piston valve H, connected together by a stem E, 

in combination, respectively, with the independent 

and separate passages B and C, substantially as and for 
the purpose specified. 

239,336. MecHanisM FoR OPERATING VALVES, William 
R. Park, Boston, Mass., assignor to the Hancock 
Inspirator Company, same place.—Filed August 25th, 
1880. 


Claim.—{(1) The combination of the valve stem F, 
provided with the screw thread J, the nut K, sleeve N, 
and lever M, connected to the valve stem by a pin P, 
and arm O, ‘substantially as and for the purpose set 
forth. (2) The combiovien ~“ the lever M, the ad- 


= geo pin P, the slotted arm O, and the valve stem 
*, substantially as specified. (3) The combination, 
with a valve stem and nut operating one or more 
valves, of an actuating lever, and an adjustable pin 
and a sleeve, substantially as set forth. 


239,372. Testinc Evecrric Licut Carsons, Thomas 
A. Edison and Charles Batchelor, Menlo Park, N. J. 
—Filed August 9th, 1880. 

Claim.—{1) The combination, with a globe or cham- 
ber, of a much larger chamber or reservoir connected 
air-exhausting which maintains therein 

high degree of exhaustion, substantially as set forth. 

() combination of a roving chamber or globe, a 

mercury reservoir for pd wm the same, and exhaust 

reservoir or chamber and means for exhausting the 
same, substantially as set forth. (3) The combination 
of a globe or chamber, a second and much larger 
globe, chamber, or reservoir, a valved tube connecting 
them, means for maintaining a high es of exhaus- 
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FIvE years ago not a building had been erected 
in Emerson, Manitoba, and now because there are 
congregated several thousand people they are going 
to start a daily paper. 


SouTH KENsINGTON Musrum.—Visitors during 
the week ending April 30th, 1881 :—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
6 p.m., Museum, 11,170; mercantile marine, 
building materials, and other collections, 5259. 


tion in the larger reservoir or 
thereto, and a gauge for determining the d degree of ex- 
b qustion, substantially asset forth. (4) The combina- 
tion, with the globe or chamber of a proving lamp, of 
a mercur} 'y reservoir connected to the globe or cham- 
ber, so that the stopper thereof may at will be covered 
or not covered by mercury, substantially as set forth. 


On Wednesd y, Thursday, and Friday, admission 
6d., from 10 2. m. till 6 p.m., Museum, 2680; 
mercantile marine, buildin, matcrials, and other 
collections, 599. Total, 19,708. Average of corre- 


sponding week in former’ years, 16,585, To’ 
from the opening of the Museum, 19, 916, 533, 


fr 1 | | 
| 
| | | 
| ally as specified. (2) In combination with the upper 
| 
| 
| — | 
| 
| INE | | | 
| | | | 
|| > ) | 
Met | | 
. | | 
| fam | | 
| 
\ jf | | 
| | 
| | 
| | 
| | 
L | 
| 
| | | 


‘May 13, 1881. 


THE ENGINEER. 


345 


THE MILLING EXHIBITION. 
No. IL. 


In this article we st po to consider further the leading 
features of the new middlings processes, and to point out 
by means of di 8 the action of the principal machines 
now used in high and middle grinding. 

High grinding, as it is now called, originated in Vienna, 
and produces the largest quantity of pure white flour from 
the corn. Its principle is, as before stated, pulverising by 
successive operations, sometimes carried to a great number, 
and purifying from light particles at each stage. At first 
this was done by means of millstones set at a slight dis- 
tance — ; the grain was then lightly rubbed and broken, 
the fluffy and branny particles being cracked off without bein, 
powdered, These were separated by various means, an: 
the hard pieces of broken corn between a second 
set of stones, set rather closer together than the last, so as 
to break the corn Meng a _ separate more of the 
light ticles; the hard particles were ain 
set still closer than the last, and so 
at length a fine granulated middlings was obtained per- 
fectly free from bran and germination, and this was ground 
to fine flour between millstones or smooth rollers, During 
these successive breaks a small quantity of flour was pro- 
duced, and was taken off at various points in the process, 
kept separate, or mixed together as required. By these 
processes the Hungarian flour, remarkable for its white- 
ness and purity, was produced. 

A further development of this process is the super- 
seding of millstones by rollers; in the first instance the 
rollers were principally used for finishing the middlings, 
but after a time fluted rolls were found to be equally good, 
if not better, for breaking up the wheat from the whole 
grain, and now there are many mills using an entire plant 
of rollers without millstones. The rolls for the first breaks 
are made with coarse teeth, generally of chilled cast iron, 
or in some cases of hard porcelain, the successive breaks 
being made through rolls of increasing fineness of tooth, 
the middlings as before being finished through smooth 
rollers. 

Middle grinding, sometimes called “ gradual reduction,” 
is a modification of the above, and generally consists of 
two stages—first, coarse grinding between stones, separating 
the light particles from the middlings, then finishing 
between millstones specially faced for the pu The 
term “ gradual reduction,” although applied technically to 
middle grinding, is not a very happy designation, and it 
equally well to “high grinding.” The Americans, 
we believe, also term “middle grinding” the “new 
process.” 

Another process, rather different from either high or 
low grinding, but rather partaking of the nature of low 

inding, is the following : First, crushing the whole grain 
Chaser pairs of smooth rolls driven at the same speed ; 
secondly, passing the product from these rolls through a 
machine called a Soncnliaines—senaites similar to 
Carr’s disintegrator—to separate the adhering particles 
from each other ; thirdly, dressing through ery nal 
and “ purifiers” to separate flour and light particles, leav- 
ing the pure middlings to be finished through a further 
system of crushing rolls and dressing machines. 

Many years ago we remember seeing a machine for 
taking the outer skin off the grain calleda hulling machine, 
which consisted of adrum revolving onaverticalaxis ; around 
the drum a case of a slightly larger internal diameter; both 
drum and case were fitted with a great number of steel 
blades formed of ribbon steel, and placed alternately with 

ieces of cardboard. In the annexed diagram, Fig. 1, the 
ines represent the steel and the spaces the cardboard 
distance pieces, and the steel and cardboard are held into 
cast iron frames by suitable means. Thus forming a 
peculiar kind of scraping machine, the corn passed through 
this was decorticated or freed from its outer husk, A 
second machine used in conjunction with this was a 
roller mill with steel rollers, fluted by being screw-cut with 
a right and left many-threaded screw. The result of 
crossing the two threads being a series of prismoidal poin 
as shown in the diagram Fig. 2, these rollers were oo era 


on horizontal axes and revolved rapidly; the object was to 
reduce the wheat to coarse granules called semoli We 
are not aware whether this apparatus was a success; but 
as it contains some of the elements of the new machinery, 
is therefore interesting. After pans through the ro 

the semolina was ground to flour by stones of small 
diameter. These machines were first introduced into this 
country about twenty years by Mr, Buchholz, and 
were used in corn mills in Ipswich and a few other places, 

We will now pass on to the more immediate object of 
this article, namely, the examination from a mechanical 
point of view of the principal machines used in the new 
processes and their action on the different materials of the 
grain, including only those which deal with the corn after 
it has been cleaned and received into the mill from the 
“smut house.” A rough classification into divisions and 
subdivisions of the different machines will assist in explain- 
ing these actions and purposes. 

: CLASSIFICATION OF MACHINES. 

First Division —Granulating or breaking-up ‘machin 
which may be divided into and consist of : Milistones ; fluted 
rolls ; smooth crushing rolls ; disin tors. 

Second Division.—Machines for fine grinding the granu- 
lated products of the first division consisting of : Millstones ; 
smooth rolls, 


Third Division.—Machines for separating the products 
of the first division, principally by size of particles, 
consisting of : Revolving reels, covered with wire of per- 
forated metal ; reciprocating sifters. 

Fourth Division.—Machines for separating particles by 
weight, consisting of: Centrifugal machines ; “ purifiers,” 
with air currents, 

Fifth Division.—Machines for separating different 
particles of flour by re-dressing, consisting of ; Centrifugals ; 
revolving reels, 

Sixth Division.—Machines for separating adhering 
particles from one another, comprising: Detachers ; cen- 
trifugals ; dismembrators.* 

Seventh Division.—Miscellaneous machines for treating 
bran, &c, 

First Division.—Breaking or granulating machines. 

First Subdivision.—Millstones : Of these little need be 
said, as their construction and mounting are familiar to 
most of our readers. A few improvements, however, have 
been introduced with a view of rendering them more 
suitable for grinding middlings. These will be noticed in 
their proper place under the second division. 

Second ivision.—F luted rollers : Of these there are 
numerous varieties, and we will endeavour to explain their 
action by means of di They are made of porcelain 
and of chilled cast iron, the latter being the most used. 
The chilled iron rolls are constructed as follows :—After 
being cast in suitable “ chills,” they are mounted on truly- 
turned spindles, and are then ground to a cylindrical form 
by traversing emery wheels, the roll being revolved 
slowly on its own axis at the same time that the emery 
wheel, revolving rapidly, is traversed backwards and 
forwards along the vas length of the roll. After bein 

und up perfectly true, the rolls are fluted in a speci 
Kind of lathe. The tool, held in a suitable slide-rest, 
travels along the length of the roll, while the latter makes 
part of a revolution on its own axis, thus giving a slight 
twist to the flutes. This twisting of the flutes gives them 
more of a splitting action on wheat grains, and causes the 
machine to work more smoothly. The porcelain rolls are 
made in the form of hollow cylinders, about 2in. or 3in. thick, 
and are mounted on spindles by means of cast iron disc ends 
and through bolts. “They are finished by turning with a 
diamond tool and grinding. Weare not aware that the 
manufacture of porcelain rollers has been taken up in this 
country, of chilled iron rolls there are many makers. 
There are numerous forms of the teeth or flutes, the most 
important of which are shown in the diagram. For each 
of these forms of tooth special merit is claimed by the 
promoters; the best form, however, seems to be the 
ratchet type, shown in Fig. 3. The radial side of tooth on 


hig. 8. Fig.4.  Fig.5. Fig. 6. 7. 


the roll A, which revolves slower than the roll B, forms a 
sort of resting place for the grain for a moment, while the 
teeth of roll oe revolving much faster, splits the grain 
without any rubbing action. Some of the other forms of 
teeth made, as Figs. 6and 7, would seem to give a bruising 
action rather than cutting or splitting. The action of the 
millstone is very different. The diagram, Fig. 8, represents 
FIC.8 


a section through the furrows of a pair of millstones. It 
will be seen that in the former case, with the rolls, 
the in is only acted on for a moment of time, 
and then falls quite ways’ 4 from any further action, 
but in the latter case the grain is forcibly broken, 
and then carried round by the revolving stone until 
it chances to get out at the circumference, being a 
much longer time in contact with the grinding surface. 
As the wheat is broken up finer by the successive breaks, 
the rolls are used with proportionately finer teeth, varying 
from eight to the inch for the first break to about thirty 
to the inch for the last break. The frames in which rolls 
and their driving and adjusting gear are mounted have 
received great attention from machinists, the object being 
in the framing for fluted rolls to have the bearing of one 
roll fixed, and the other so arranged that the movable roll 
can approach closely to the fixed one, but never to come in 
contact. A steady and slightly elastic pressure is also 
necessary, so as to give sufficient resistance to enable the 
grain to be thoroughly broken, but elastic enough to yield 
if any foreign body should find its way between the rolls, 
which would be damaged if rigidly fixed ata given distance 
apart. The rolls are sometimes arranged side by side 
horizontally, one or more pairs in a frame. Fig. 9 shows 
an arrangement in diagram of two pairs in one frame. 
The pressure is applied by means of levers and sprin; 
Set screws or other suitable means are used between the 
bearings of the fixed and movable rolls, to enable the 
distance between them to be adjusted and to prevent actual 
contact of their toothed peripheries. 

Third Subdivision.—Smooth rolls; We only 
here refer to those used for the first crushing, not those 
used for middlings crushing or fine grinding. e smooth 
rolls for the first crushing do not appear to be in great 


* This and one or two others are milling terms and not ours. 


variety ; one example may be taken. In this 
machine oné roll is driven by a belt, and revolves in fixed 
bearings; the bearings of the other roll are carried in a 
massive cast iron frame ; to the centre of this frame, A in 
Fig. 10, a strong and elastic pressure is applied by means 


of a spring and adjusting screw. The pressure of the 
periphery of this roll against the periphery of the other 
roll causes it to revolve at the same surface speed, thereby 
producing a simple crushing or bruising action without 
any rubbing. Fig. 10 shows a plan in diagram ; the frame 
A B C is free to move on centre A ; this allows the surface 
of the rolls to be kept in contact throughout their length, 
even if the bearings wear unequally. To avoid repetition 
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we leave detailed explanation of the frames and adjusting 
gear ; those will be more minutely described when we 
come to the smooth rolls under the second division. 
Fourth Subdivision.—Disintegrators: Many varieties 
of these have been recommended for breaking up wheat 
and other materials. One of the well-known Carr's disin- 
tegrators has been much used, but we do not find that 
their use in modern milling is very prevalent; their high 
speed renders them somewhat wasteful of power. For disin- 
tegrating materials of a soft and tenacious nature they are 
very successful. One form of disintegrator, which seems to 
have been the parent of a good many others used with 
more or less success for disintegrating a variety of sub- 
stances, from old boots, guano mixed with feathers, old 
bottles, &c., we remember seeing near Liverpool some years 
ago. It consisted of three cases mounted on a massive bed- 
plate; in each case-a dise fixed on a spindle with chilled 
cast blocks firmly bolted to its edge revolved rapidly. The 
internal circumference of each case was lined with chilled 


cast iron segments, corrugated when used for cereals. The 
materials were fed into the centre of the first case, broken 
up by being thrown by a force against chilled 
iron segments, and thrown out through pipes fixed near 
the circumference of the case into the centre of the next. 
The second disc, revolving more rapidly than the first, 
further broke up the substances, and passed them out at the 
circumference into the centre of the third case. Herethe disc 
revolved still faster, and reduced the material to powder, 
ejected it with great velocity through pipes in the circum- 
ference into a long chamber with a hoppered side; here 
the coarsest particles settled by gravitation close to the 
entrance, the particles increasing in fineness towards the 
further end of the chamber ; a worm and spouts at the 
bottom of the chamber enabled the material to be taken 
off at various points. This machine takes considerable 
tad to drive it, but will powder almost any substance. 
Y modifications of this revolving disc have been made, 
but, as we have before said, do not seem to be received 
with much favour in high-class milling, except as 
detacheurs or dismembrators, and then they take more of 
the revolving cage form of the Carr’s disintegrator 
Second Division.—Machines for fine grinding the granu- 
lated products of the first division seoilines. 
First Subdivision.—Millstones: For this purpose the 
stones used are mostly of small diameter pa with 
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t care, and are constructed with either the upper or 
lower stone as the runner. Those with the upper stone 
as runner are of the usual types, too well known to need 
explanation. Fig. 11 is an example with the lower stone 
runner, and in this form the stone is fixed rigidly to the 
spindle. More often the stone is driven so as to be free 
from the spindle to all but its rotary motion. It then 
requires to be accurately balanced ; several contrivances 
have been introduced to effect a true running balance. 
The stone may be perfectly balanced when at rest, but if 
balanced by adding weight to the light side below its 
centre of gravity, the runner in revolving will be sure to 
have a tendency to rise on one side, and give more pressure 
on to the fixed stone on that side and give an uneven 
sample. The diagram Fig. 12 will help to explain this 


action ; the dotted lines show the position the stone would 
assume if the balance weight were at W. The point W 
would tend to rise until it revolved a horizontal plane at 
the level of the point P,on which the stone is centred. 
Perfect running balances can only be when the stone is 
homogeneous throughout ; this rarely happens in practice, 
but an approximation is not difficult to obtain sufficient 
for all practical purposes. The most usual form of mill- 
stone with lower runner stone is shown by diagram 
Fig. 13. 

Raat Subdivision (of the Second Division).—Smooth 
crushing rolls for the products from the first division. 
Two varieties of these are shown in the diagrams Figs, 14 


NN 


WS 


and 15, of Escher Wyss and Co.’s make. In one of these 
two pairs are mounted in the frame, the pressure being 
applied by means of the long levers which carry the bear- 


ings of the movable roll. To the lower end of these levers 
adjusting screws with hand wheels and springs are placed. 
The feed is regulated by two feed rolls, In Fig. 15 the 


pairs of rolls are arranged one above the other, and the 
pressure is applied by means of screws and springs direct 
without levers. The feed in succession through the 
three pairs of rolls. The third variety, Mechwart’s patent, 


Fig. 16, with chilled cast iron rolls, contains a very neat 
an ee device for applying the pressure. This has 
been described before (ENcrINEER, page 90, July 30th, 


Fig. 16. 


1880). The upper and lower rolls A and C are here pressed 
against the middle roll B, by means of anti-friction steel 
ring, running in friction rollers mounted on the roll 
spindles, Pressure is applied or taken off by the handle 


G, which pushes forward or pulls back the roll A, so that, 
its friction roller against the inner surface of the 
ring, thereby causing more or less tension on the ring, and 


corresponding pressure of the two outer rolls on to the 
middle one. ie rolls have each a spur wheel on their 
spindles, gearing into each other, and the middle roll has 
the driving pulley. The cog wheels are generally arranged 
so as torun the middle roll faster than the upper and 
lower, the differential speed giving a better grinding action 
on the middlings, and requiring less pressure on the rolls, 


Figs. 17 and 18 show another example — Wegman’s — 
with porcelain rolls, also described before—ENnGrnrEr, 
page 61, July 25th, 1879. Here the rolls are arranged 

orizontally, and the pressure is applied by means of com- 
pound levers and adjustable weights. These rolls are now 
driven differentially by gearing, and the weights for apply- 
ing the pressure are superseded by springs, the system of 
levers remaining much the same. Fig. 19 shows a diagram 


of the framing and pressure arrangement of Turner and 
Carter’s three-roller mill. Here the frame is cast in one 


iece, and is of very neat design. The pressure adjustment 
is novel and very simple. The two outer rolls are mounted 
on short levers A and C, one end turning on a pin—which 
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is adjustable to preserve the parallelism of the rolls—in a 
on the frame ; the other ends a bow 
sprin y of flat steel extends, a pair of links take hold of the 
middle of this spring, and are moved backwards and for- 
wards by an excentric, The excentric is carried on a 
spindle extending across the front of the machine, so as to 
operate on both ends of the roll at once by means of a hand 
lever H; the excentric is turned partly round, and by 
pulling out the middle of the spring causes the two outer 
rolls to be pulled in to the middle roll ; if the ee were 
quite straight when so pulled, the pressure wou d be rigid, 
but as it still remains slightly curved, enough elasticity 
remains to prevent any damage by pieces of metal, Kc., 
passing in vertently into the rolls. The middle roll is 
fixed to the frame. There are many other good points 
about this machine, which we hope to describe and illus- 
trate further. 

Fig. 20 illustrates Daverio’s mill, which is another 
example of the three-roll type. The upper and lower rolls 
are brought to bear against the middle rolls by means of 
levers, springs, and an excentric, adjustments being pro- 
vided to equalise the pressure at both ends of the rolls, and 
also to release the pressure quietly, without disturbing the 
adjustment. In the mills with three rolls the feed is 
arranged so as to be _ and half goes between the top 
and middle rolls and half between the middle and bottom 
rolls ; thus three rolls can do the work of four. 

There are many other varieties of rolls, but we think 
those selected contain the principal elements of all smooth- 
roller mills. The differential speed used almost universally 
in these machines has many advantages, It enables the 
middlings to be ground without much pressure, and does 
not bruise so much as is the case with rolls running at the 
same speed. They are also said to flatten out or laminate 
the soft substances, and render them easier to be got rid of 
by purifying, &c, This flattening out of the bran is a 
feature of the new process of roller milling. By mill- 
stones the bran is torn to pieces or ground up. With 
rolls the bran is cracked off in the first part of the 

rocess by fluted rolls, and nearly freed from the semo- 
ea. In reducing the semolina and middlings, the 
remaining bran particles are flattened out, their some- 
what plastic nature admitting of this. 

This brings us to the third division of our subject, the con- 
sideration of which we must reserve for another article. 


THE [RON AND STEEL INSTITUTE. 


Our abstract report of the proceedings of this Institute 
last week closed with the business of Wednesday. On 
Thursday morning, the 5th inst., the proceedings com- 
menced with a paper by Mr. Charles Markham, of 
Staveley, on 


ExrerIMENTS MApbE To DrterMINE CERTAIN PuysicaL 
Properties or Cast Iron, 

The i of these experiments was to determine 
whether there is any truth in the allegation that cast iron 
expands in passing from the state of fusion to that of 
viscous solidity previous to its contraction from that point 
downwards to normal temperatures, After referring to 
the papers previously read before the Institute by ‘. 
Wrightson and Mr. Bell, the author explained his reasons 
for objecting to their conclusions, and then described his 
experiments, These consisted in casting several bars in 
open sand moulds about 5in. by 4in. and about 31ft. in 
length. One end of each of these moulds was formed by a 
heavy imbedded bar, and the other by a small movable 
plate, a short distance from another heavy imbedded bar, 
the space between these being measured by callipers before 
and at the time of the pouring of the mould and during 
the cooling. None of these long bars showed the slightest 
evidence of expansion from the moment of casting, but 
the contraction on a bar of 31ft. 5°3125in. in length con- 
tracted during cooling 4°4375in., or 1°19 per cent. of the 
whole length. Another bar, 31ft. 6in. contracted 3°375in., 
while another 33ft. in length, which was covered with sand 
to prevent — cooling, also contracted 3°375in. A 
second series of experiments consisted in casting a number 
of cylindrical bars 9ft. 4"5in. in length and 4in, in diameter, 
in a vertical ition, ments being made for 
measuring the change of length of the bar after pouring. 
None of these showed any signs of expansion. The fact 
that a piece of cold iron when imme in molten iron of 
the same specific gravity at normal temperatures rose to the 
surface after a few seconds’ immersion, was thus evidently 
not due to change of specific gravity, but to some other cause. 
This cause Mr. Markham endeavoured to ascertain by 
putting a number of pieces of pig, and rough and turned 
cylinders about 5in, in diameter, into the molten metal 
when cold, and when heated to dull redness, From the 
results of these experiments the author came to the con- 
clusion that the explanation of the rise to the surface of 
such pieces after first sinking when immersed at normal 
temperatures, is that a film of molten iron, or iron in a 
semi-fluid state, forms upon the piece, and thus increases its 
volume and causes it to float, and that the efficacy of this 
film is increased by the gases given off by the piece on 
being heated, and which are held between it and the film. 
The specimens which were made red hot previous to 
immersion did not sink. 


The discussion on this paper was taken after some other | fl 


papers had been read, but we may give the gist of it in 
this —_ There was on the whole very little disposition 
exhibited to accept Mr. Markham’s conclusions as proved 
by his experiments, It was considered that his methods 
of measurement were not in some respects calculated to 
secure sufticient accuracy to settle a question of phenomena 
which apparently depends upon very small quantities, 
either in specific gravity, or surface and lineal measure- 
ments, . Markham considered that by operating upon 
a large scale, the necessity for exceeding minuteness was 
avoided, but Mr. Wrightson, who has made a number of 
experiments in various ways, would not admit this, and 
with respect to the long bars, thought that the grip of the 
sand in the long moulds was probably sufficient to cause 


the expansion, if it took place, to do so by increasing the 
depth of the bar, as it was most free to expand in the 
vertical direction. He referred to Mr. I. L. Bell’s experi- 
ment described before the Institute last year, which we 
consider was certainly the most satisfactory experiment of 
its kind yet made on the subject, as a proof that expansion 
does take place, and as supporting his own views; but as 
Mr. Bell afterwards remarked, his experiment showed 
that the expansion on a cylinder 6ft. in length and Gin. 
in diameter was only 0°104in., and was thus wholly insufti- 
cient to explain the cause of floatation by difference in 
specific gravity. It is needless to follow the arguments 
that were adduced to show that the film or coating which 
adheres to an immersed lump of cold iron could not cause 
floatation, as any of our readers interested in the subject 
will see that no argument is neneny to show the fallacy 
of the idea, Mr. Bell thought that the exclusion of gases 
by the immersed lump as it became heated might be suffi- 
cient to cause floatation by reason of the difficulty which 
such gases would experience in escaping from most of the 
surfaces of the piece. In reply to the discussion, Mr. 
Markham asse the correctness of his experiments, and 
said that in practical founding no expansion was ever 
exhibited, though it was necessary to allow for contraction 
in many ways. It may be remarked that neither Mr. 
Markham’s paper nor the discussion thereon afforded any 
real help to the explanation of the cause or causes of the 
floatation of cold cast iron on liquid cast iron, and that the 
uestion remains in very much the same position as 
that in which it was left by Mallet’s experiments (Proc. 
Roy. Soc., 1875). 
Mr. Markham’s paper was followed by one by Mr. 
Price Williams, on 


Iron AND STEEL PERMANENT Way. 


Mr. Williams first referred to the number of accidents 
arising from defects in permanent way, especially of those 
in points and crossings; then briefly described the forms 
of points, switches, and crossings commonly in use and the 
objections most usually made to them. Subsequently he 
described the continuous crossings he designed some years 
ago, and then the switches my omen which he has 
recently designed, as illustrated shaded. The switches and 
crossings are shown as set to divert a train from a main line 
on to the junction or branch line ; the first operation is 
to unlock the switch and crossing motion bars by means of 
the locking bar apparatus attached both to the switches 
and crossing motion bars. This is effected by means of 
the lever L operating upon the locking bars a a a a, so 
as just to release them from the switch-crossing motion 
bars m m m m, this first operation at the same time raising 
the up and down main line distant signals to “danger.” 
The next operation is to pull over the switch rails 
b l’ and cc’, by means of the lever M; the switch 
rails 6 and c, which are outside the main line rails 
on either side, are moved in parallel but opposite 
directions towards the main line rails; the switch rail 
b', which is hinged to } at the point X, is fixed at its other 


CROSS SECTION AT A.B 
SHOWING MAIN LINE “CLEAR” 


CROSS SECTION AT C.D 
SHOWING MAIN LINE “CLEAR” 


extremity by fish-plates to the junction rail, and the oppo- 
site switch rail c’, which is similarly fixed to the other 
junction rail at Y, moves parallel with 5! and in the 
same direction as the switch rail 6, so as to join 
up with the switch rail¢ in the position shown where 
the switchings and crossings are shown as set for 
the junction or branch line. Simultaneously with this 
movement of the switches, the lever M pulls over the 
crossing or gate pieces GG _ These are moved in oppo- 
site directions in precisely the same manner as 
already described in the case of the switches, the 
locking bar lever which up to this time has re- 
mained midway between the extremities of the motion 
arc, is now quite pulled over through the remainder 
of the throw. The other locking bars aaaa, are thus 
similarly inserted and locked in the motion bars mm mm, 
and by this means the switches and crossings are secured 
while the train is passed over on to the branch line. The 
way in which a train is passed from the main line rails on 
to the junction or branch line is as follows :—The two 
outside switch rails 6 and c, which, when pulled over, fit 
into a slight recess on the outside of the main line rails, 
form between the points pp’ and //’ two inclined planes, 
the ient of which is about one in ninety, and such as 
in that distance to give a rise of about 2hin., which is 
fully sufficient to allow for the clearance of the tire 
anges when the rails become worn. This amount of 
super-elevation of the rail ¢ is maintained throughout 
until the main line rails are cleared of the crossing, thus 
affording the requisite super-elevation of the outer rail of 
the junction curve, not possible with ordinary through 


TOSsIngs. 

The paper concluded with a description of the steel 
sleeper and chair made by Mr. F. W. Webb, and laid 
down on the London and North-Western Railway, near 
Crewe Station. The sleeper is of the plain open ended 
inverted channel form, the chair consisting of an angle 
piece pressed into form from short pieces cut from 6in. 
steel bars about in. thick rolled from the rail ends, a 
central rib similar to that on cast iron chairs being formed 
in the pressing process which gives stiffness to the chair. 


Each chair is fixed with three rivets, a piece of bitu- 
menised paper being rivetted up between the sleeper and 
chair. Each sleeper weighs 1401b., or about the same as 
a 9ft. X 12in. X Gin. fir sleeper ; and the two pieces form- 
ing the chair together with the six rivets weigh 23 Ib., the 
whole weight with 841b. steel rails being thus just about 
double the weight of the rails. The permanent way thus 
constructed has been in use several months at the place 
named, and with satisfactory results. 

A statement showing the number of railway accidents 
and the number of persons killed. and wounded during the 
years 1856-1879, was appended. to the paper, showing that 
over 37 per cent. of all the deaths by accident on railways 
have been due to defective permanent way. The author 
exhibited a model showing the complete system above 
described. 

In the discussion, Mr. Webb said it was important that 
steel should be utilised in the construction of permanent 
way, not only because a large number of steel mills might 


otherwise run short of work in time to come, but because - 


every wood sleeper bought meant 2s. or 2s. 6d. sent out of 
the country. He remarked that a mile of the steel per- 
manent way described above was laid partly in ashes, 
partly in broken boulder, ly in clay, and partly in 
something else, so as to test it under all conditions of bal- 
last. That in ashes had not shown any signs of corrosion, 
and the rivets had not in any places loosened, as it was 
thought by some they might owing to the compression of 
the paper. All the sleepers complete with the chair were 
dipped in a hot bath of tar, boiled oil, and lime, and then 
thoroughly sprinkled with sand, by which they are given 
an asphaltic coating. The sleepers are placed 3ft. apart 
centre to centre, and cost about 12s. each, but will cost less 
when, and if, after further experiment, it is found justifiable 
to put down special plant to make them, A steel wedge of 
the exterior form, and to take the place of the sage | 
wood key, was exhibited, the wedge being a mere she 
with a swell on one part which made the wedge spring 
into its place. With this Mr. Webb thinks wood may 
be entirely dispensed with in permanent way. 

Mr. W. R. Browne remarked that it had been noticed in 
Germany that in cases of derailment that of the per- 
manent way which was laid with wood sleepers suffered 
very much more than that laid with the iron sleepers now 
so common in that country. He also observed, with 
respect to the breakage of steel rails, that these had been 
found to fail more frequently in the winter on the Lower 
Silesian Railway, and much more frequently in those 
parts which ran through woods. This he considered 
was probably due to the greater quantity of water 
present at any time in such situations, and thus when 
frost came the road was frozen into a more compact 
whole than where the ballast and bed were dry. Mr. 
Wood, who some time ago read a paper on some iren 
sleepers which have now been for a considerable period 
under trial on the North-Eastern Railway, referred to the 
necessity for using a sufficient length of sleeper in order 
that the ends should not be first forced down and the ballast 
pushed away by passing trains and then bent by subse- 
quent trains. Nine feet, as used in this country, was 
sufficient, but attempts had been made on the Continent 
to use 7ft. Gin. sleepers, but without success. He remarked 
that creosoting had been abandoned for wood sleepers on 
the Continent; but then he also said that broken stone 
ballast was now universally used ; and as in this matter he 
seems to have forgotten the miles of road laid in Belgium on 
ashesand sand, and the hundredsof miles on nothing butsand 
in the Berlin plain ; he perhaps also forgot some on which 
creosoting is still employed. Mr. Jeremiah Head referred 
in very favourable terms to the iroa sleepers of Mr. Wood 
on the North-Eastern Railway, and said that under work 
and weather they had stood well, corrosion being unnotice- 
able except between chair and rail, though some of it is 
laid in ashes. In his sleepers Mr. Webb had, he con- 
sidered, made an improvement by putting a piece of plate 
under the rail and fixed by the rivets that held the chair 
jaws, as this piece not only strengthened the sleeper in its 
weakest part, but provided for corrosion where it took 

lace most rapidly. Mr. Head remarked of Mr. P. 
Williams's system of switches and crossings that his inven- 
tion was a development of the old jump rail system, and 
another gentleman said that the principle was thesame as that 
of the arrangement many years ago used by contractors to 
avoid cutting rails. This speaker thought that for many 
places the spring or whip points would be the best and 
safest, as these were opened by the flanges of the wheels 
of the train from the branch while they closed themselves 
to the main line. He objected to the reduction of the 
width of the tread of the main line rail, though the strength 
was returned by filling up the side. It was also remarked 
that an objection to Mr. Williams’s system was the neces- 
sary ascent of the train on the switch rails. Mr. Williams, 
in reply, said that everything had been subordinated to the 
strength and perfection of the main line, the rails being 
continuous throughout, and that with respect to locking 
the points, they were so arranged that they must remain 
either one way or the other, as the counter rails must lie 
in the recesses made for them, or be under the line rail, in 
which case they were held by the passing train. 

The next paper read was by Captain W. R. Jones, of the 
Edgar Thomson Steel Works, on 


Tue MANUFACTURE OF BESSEMER STEEL AND STEEL RAILS 
IN THE UNITED STATES, 


This a we was a history of the operations at the above 
works during the year 1880. These works are somewhat 
celebrated for turning out about double the quantity of 
steel ingots that can or have been turned out in any 
English works, It may, therefore, be of use to give the 
ote of the plant. The converting works contain 
our re-melting cupolas, and four other cupolas for melting 
spiegeleisen. of the re-melting cupolas are of the 
following dimensions :—Inside diameter of shell, 85in.; 
distance from hearth to charging door, 14ft.; inside dia- 
meter of lining, 59in., reduced at the boshes to 48in., all 
rovided with six tuyeres, the area of which is 34,5 —s 


inches, The fourth iron cupola has a diameter inside of 
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DOUBLE HORIZONTAL SAW FRAME. 


MESSRS. T. ROBINSON AND SON, ROCHDALE, ENGINEERS 
(For description see page 350.) 
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MR. PRICE WILLIAMS’ SWITCHES AND CROSSINGS. 


CROSS SECTION AT AB. CROSS SECTION AT C.D. 
(ENLARCED) a (sNLARCED ) 
COUNTER WEIGHT COUNTER WEICHT 


shell of 96in.; inside diameter of lining, 66in., reduced at | an average pressure of 23 1b. Ina few months the two 3433 tons of ingots, representing 3482 tons of steel and 
the bosh to 48in. This last cupola has been kept in opera- | 7-ton converter plant is to be changed for a three 10-ton 2823 tons of rails, Thus, although more work is got out 
tion 141 hours. The whole of the iron cupolas are to be | converter plant. The following gives the results of the of the converters, much less work is done in the rolling 


made of the same dimensions as the large one, it being a year’s working in tons of 2240 lb.:— _ mill than in this country ; the rail train consists of three 
a advantage to run the cupolas 141 hours or longer | Product of Converters. | stands of three high rolls 23in. at pitch line. 

ore dropping the bottom. The inside diameter of | Ingots, 86°50 per cent. a | In the discussion on this paper, which was in the end 
the shells of the spiegel cupolas is 55in., the inside | SS AS eer ae _ postpone duntil the autumn meeting, in order that Mr. Jones 
diameter of the lining being 28in., which is reduced at the Loss, 10°38 ,, 4, 0.) vs ss + 14,799 Should reply, Mr. Webb said that equally good steel might 
boshes to 2lin. The blast for all the cupolas is furnished | Blooming Department. | be made S the Bessemer and the Siemens method, either 
by three No. 7 Baker blowers, with an average blast pres-| Ingots bloomed... +» 198,676 hard or very soft, but by the Bessemer method he perhaps 
sure of eight ounces. These blowers have been found to | got very soft steel the more easily, and from the Siemens a 
be best adapted for cupola practice, furnishing a steady | pom Ag Mestaing 199” ” “ “9 g'o99 | tougher hard metal the more easily. Mr. Ellis, of 
positive blast, requiring the minimum of power, durable, Reil Dé 2 Taian oe? | Messrs, John Brown and Co., said that they now experi- 
and trustworthy. The converting vessels—7 tons—are the | Cita eaiiel natin 111,705 enced no difficulty in producing steel by the Bessemer 
same size as those generally used by American Bessemer | Rails produced, 89°60 per cent. |. |... ... ... 100,004 process, uniform in quality, and capable of standing every 
works, which is much greater than that generally adopted | possible test. Mr. Windsor Richards remarked that 3000 
in England. The number of pounds of metal charged is| = Loss in rail mill, 325 ,, __,, + oe ce oe 8,600 tons per week from one pair of converters was about 
regulated by the weight of rail to be made, the heats vary- | Average number of tons steel per cupola... -655°86. += double what his people a te, but he could beat Mr. 
ing from seventy-one 4-ton heats to seventy-three 4-ton Average number of tons steel per vessel lining 12,330°00 Jones in rolling. He mentioned that steam at 150 lb. per 
heats. Two vertical blowing engines, built by Messrs. Average number of tons steel per vessel bottom 90°00 = square inch had been found useless for compressing ingots, 


Mackintosh, Hemphill, and Co., with steam cylinder | Average auamber of tons stoi per steal Indie -.. 91°62 and 300 was about to be tried with a new boiler. Mr. 
42in. diameter, and "plowing cylinder 56in. in dia-| | Walker said that probably the cost per ton was as much, 
meter, and 48in. stroke, supply blast for the converters with | In one week since the paper was written the output was or perhaps considerably more in America than here, and if 
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HORIZONTAL DRY AIR REFRIGERATOR. 
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so the extra output did not represent any greater return | Samuel, 8. Yardley, C. H. Willis, A Van de Velde, J. Imray, J. 
ree the capital employed. He noticed that the American ms a J. McFarlane Gray, Malcolm Campbell, Bisset, 
blowing engines and cupolas were larger than those used &c. &c. 
in England, and mentioned, with respect to the character , The machine which is illustrated on above, is designed to 


of Bessemer steel, that he had made a set of plant which deliver about 10,000 cubic feet of cold air per hour, when running 


was regularly employed in producing the best tool steel, | 
cold blast iron being used for the purpose. The President | 
made a few remarks, and suggested the postponement of | 
the discussion. He announced that it was proposed to | 
hold the autumn meeting, which would tien place in | 
London, in October instead of August. 

On Friday morning, the 6th inst., the proceedings were | 
resumed, but we reserve our report for another impression. | 


HORIZONTAL DRY AIR REFRIGERATOR. 

On Tuesday, Wednesday, and Thursday last week a large 
number of scientific and other gentlemen interested in mechanical 
refrigeration visited the works of Messrs. J. and E. Hall, of 
Dartford, to inspect the working of one of their improved hori- 


COMPRESSION CYLINDER 
SCALE to 


ATMOS LINE 


zontal dry air refrigerators. Among those present were Messrs. 
Wm. hae J. G. Dunlop, W. Thompson, H. P. McDonald, 
01 Hedges, A. H. J. Baass, Thos. Archer, J. K. 


_ Kilbourne, Wm, Lant Carpenter, Manuel, R. Laidley Mart, Saul 


at the rate of 100 revolutions per minute, and is capable of 
reducing the temperature of the air from 90 deg. above, to about 
50 deg. below zero, Fah., with an initial temperature of cooling 
water of 90 deg. to 95 deg. Fah. It can, however, be run at as 
high a speed as 140 revolutions per minute. The air is compressed 
in a water-jacketted, double-acting compression cylinder, to 


EXPANSION CYLINDER 
SCALE & 


atmos © LINE 


92°F: TEMPERATURE OF ENTERING AIR 
COOLING WATER ENTER!NC INAT 86 F: 


about 551b. per square inch—more or less according to the 
temperature of the cooling water—the inlet valve being worked 
from a cam on the crank shaft, to ensure a full cylinder of air at 
each stroke, and the outlet valves being self-acting, speciall, 

constructed to avoid noise in working and breakages, which 
have given rise to so much annoyance in other cold air machines. 
The compressed air, still at a high temperature, is then passed 
through a series of coolers constructed on the same tubular 
principle as those illustrated in Tae ENGINEER for October Ist, 
1880, where it parts with a great deal of its heat, and is 
reduced to within 4 deg. or 5 deg. of the initial temperature of 
the cooling water. Here also a considerable portion of the 


STEAM 
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COMPRESSION CYLINDER 
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moisture, which, when fresh air is being used, must of necessity 
enter the compression cylinder, is condensed and deposited as 
water. 

After being cooled, the compressed air is then admitted to the 
expansion cylinder, but as it still contains a large quantity of 
water in solution, which if expansion was carried immediately to 
atmospheric pressure would, from the extreme cold, be converted 
into snow and ice, with a positive certainty of causing great 
trouble in the valves and . It is got rid of by a process 
invented by Mr. Lightfoot, which is at the same time extremely 
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simple and beautiful in action, and efficient. Instead of reducing 
the compressed air at once to atmospheric pressure, it is at first 
only partially expanded to such an extent that the temperature 
is lowered to about 35 deg. to 40 deg. Fah., with the result that 
very nearly the whole of the contained aqueous vapour is con 
densed into water. The partially expanded air which now 
contains the water as a thick mist is then admitted into a vessel 
containing a number of grids, through which it passes, parting all 
the while with its moisture, which gradually collects at the 
bottom and is blown off. The surface area of the grids is so 
arranged that by the time the air has passed through them it is 
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quite free from moisture, with the exception of the very trifling 
amount which it can hold in solution at about .35 deg. Fah., and 
30 Ib. pressure. The expansion is then continued to atmospheric 
pressure and the cooled air containing only a trace of snow is 
then discharged ready for use into a meat chamber or elsewhere. 
Tn small machines the double expansion is carried out in one 
cylinder containing a piston with a trunk, the annulus forming the 
first expansion and the whole piston area the second, but in 

r machines two cylinders of different sizes are used, just as 
in an ordinary compound engine. To compensate for the vary- 
ing temperature of the cooling water the cut-off valve to the 
first or primary expansion is made adjustable ; and this can either 
be regulated as occasion requires by hand, or else automatically. 
The temperature in the depositors being kept constant under all 
variations in cooling water, there is the same abstraction of 
moisture in the tropics as in colder climates, and the cold air 
finally discharged from the machine is also kept at a uniform 
temperature. 

The diagrams on p. 349 are reduced from the originals taken 
from the compression cylinder when running at the speed of 125 
revolutions per minute, and also from the expansion 
cylinder, the first when the cooling water was entering the 
coolers at 86 deg. Fah., and the latter when this temperature 
was reduced to 65 deg. Fah. In all cases the compressed air is 
cooled down to within from 3 deg. to 5deg. of the initial 
temperature of the cooling water, thus showing the great 
efficiency of the cooling apparatus. The machine has been run 
experimentally at Dartford, under conditions perhaps more 
trying than can possibly occur, even in the tropics, the air 
entering the compression cylinder being artificially heated up to 
85 deg. and being supersaturated at that temperature by a jet of 
steam laid on for the purpose. In this case no more show was 
formed than when dealing with air containing a very much less 
proportion of moisture. The vapour was condensed previous to 
final expansion and abstracted as water in the drying apparatus. 
The machine was exhibited at work in connection with a cold 
chamber which was kept at a temperature of about 10 deg. Fah., 
besides which several hundredweights of ice were made in the 
few days during which the experiments lasted. This machine is 
in all respects an improvement on the machine which we have 
already illustrated. In that machine Messrs. Hall were tram- 
melled by being compelled to work to the plans of others. In 
the present case the machine has been designed by Mr. Light- 
foot, and appears to leave little to be desired. It isa new thing 
that a cold air machine may be run at any speed from 32 to 120 
revolutions per minute. In its action it is perfectly steady, and 
the cold air chamber is kept entirely clearof snow. The dimen- 
sions of the machine are also eminently favourable to its use on 
board ship. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions or our 
correspondents. 


LIGHTING RAILWAY CARRIAGES, 


Srm,—May I be allowed a short space to reply to the statements 
made by Mr. W. B. Rickman in last week’s ENGINEER? 
The consumption of carburetted gas as employed by my father 
and myself is 1} cubic feet per hour per light, and its illuminating 
wer, foot for foot, is equal to that of oil gas, as has been abun- 
tly proved. The cost of gas per thousand cubic feet, not 
including compression—as that is the same in both cases—is as 
follows :—3s. 6d. per 1000 for ordinary gas + 2s. per 1000 for 
carburation, or a total of 5s, 6d. per 1000. The cost per hour per 


light for gas alone is therefore 7s x 5s, 6d. or 0825d. The 


cost of oil gas per thousand is certainly not less than 15s.,and I have 
reason to believe that it is even more than this, so that for an equal 
light the cost of the gas alone upon the Pintsch or Bower first system 


is - a5 x 15s, or ‘225d. per light per hour. It is, as Mr. Rickman 


states, extremely curious that he should manage to make these 
results equal! With regard to the fifteen or twenty years, 
lapse of time that Mr. Kickman speaks about, I may state that my 
father was, at the time he published his first edition of the “ Gas 
Engineers’ Book of Reference,” employed upon other business than 
that of lighting railway carriages with gas, but now that the 
matter can be attended to by me, Mr. Rickman may rest assured 
that not fifteen or twenty weeks will pass without a stir being 
made in favour of carburetted gas. At all events my father was 
the pioneer, and Messrs. Pintsch have every reason to be thankful 
that his hands were full, and that they have been enabled to reap 
the benefits that they have done. 

With regard to the “grilling” performance so niively pointed at 
by Mr. Rickman, I can only reply that it is extremely premature 
to make any statements of the kind, inasmuch as neither Mr. 

Rickman nor anyone else can know the method that I have adopted ; 
and I take this opportunity of assuring him and your readers 
generally, that thereis not the slightest fear of any such occurrence, 
even in the event of a collision ; but if there were, I do not think 
that it would make much difference whether people were “ grilled” 
by oil in the lamps as commonly used, by the oil used by us, or 
whether they were both grilled and blown up by oil gas under- 
neath the carriages. ANTHONY SPENCER Bower. 

St. Nects, May 4th. 


REGEN ERATORS, 


Sir,-—In your issue of the 8th inst., in reviewing “Examples of 
Steam, Air, and Gas Engines,” &c., by John Bourne, C.E., it is 
stated, “‘ He further thinks the Siemens regenerator less effective 
than the Gorman tube regenerator.” That this is true was shown 
in a paper read by me before the Institution of ineers in Scot- 
land about ten years since, in which the output of four furnaces in 
Coatbridge for two weeks was recorded. ere were upwards of 
536 tons of iron rolled from puddled bar. The yield in coal was 
3 cwt. 1 qr. 27 Ib. inferior Scotch coal per ton of iron rolled. The 
Enel of coal for the Siemens farnace doing similar work is 6 cwt. 

lish coal per ton of iron rolled. For the same kind of work the 
common furnace required 9 cwt. 2 qr. 231b. best splint coal, as 
tested at same time. The durability of the tube regenerator is 
evidenced by a furnace for welding scrap having worked without 
repairs for five years. As the tubes are kept from burning by the 
air passing through them, they are much more durable than the 
solid bricks used in Siemens regenerator. 

As it seems not to be generally known that Robert Stirling 
eee an apparatus for “diminishing the consumption of 
uel ”—first in glass-house and other furnaces, whenever a high 
degree of heat is required, and secondly in breweries, distilleries, 
dye works, and other manufactories, by transferring heat from one 
portion of liquid, air, or vapour to another—I quote from his speci- 

cation of patent of 1816 :—“‘The hot liquid, gas, or body to be 
cooled is by any means made to enter the passage at A, and to pass 
along to the other extremity B. In its progress it gives out its 
heat to the sides of the passage, or to any bodies contained in it, 
and issues at B—the opposite end—at nearly the original tempera- 
ture of the passage. When the t ture of the ge at B 


at A at nearly the same temperature with the fluid to be cooled. 
When the temperature of the e at A has been lowered a few 
degrees, the process is again dasa and a portion of the fluid to 
be cooled is made to pass from A to B, and so on alternately.” I 
have quoted enough to show that Stirling invented the reversing 
current regenerator for furnaces. He also invented the continuous 
regenerator for use in breweries, distilleries, dye works, kc. Modi- 
fications of both forms of the apparatus are and described 
in the specification referred to, so that neither Ericsson, Dr. 
Siemens, or myself can claim the invention of the apparatus, mis- 
named a “regenerator” by Ericsson, and later by Siemens, but 
described as an accumulator of heat by Stirling. 


Wu. GORMAN, 
153, West Nile-street, Glasgow, April 27th. 


SAFETY VALVES. 


S1r,—During the last few weeks there have been several letters 
in your paper on safety valves, and I, with many other engineers, 
would be glad to hear something new on the subject. A few years 
ago Adams's valves were | in favour, and having been at sea 
for some years with them under my charge, and never having had 
the slightest trouble, I am astonished at ‘Chief Engincer’s” 
letter ; and after my experience, I am inclined to think there must 
have been something wrong, and would like to ask ‘Chief 
Engineer ” (1) Did you see your valves opened and satisfy yourself 
that valves and spindles had enough clearance before they were 
closed up? (2) Did you see them thoroughly tested before sailing? 
(3) What was the temperature on top of boilers where valves were 
placed, and if it was very hot did it not occur to you as chief 
enginecr that you should see that your valves were eased every day, 
especially if your boilers were liable to prime? Springs will some- 
times give out, but that Adams’s valves will not shut within 10 lb. 
of their loaded pressure is something new to me. Almost every 
maker a mn meets will say his “are is as good as Adams’ and 
cheaper, but I have never met anyone who will say what ‘‘ Chief 
Engineer ” says about them. 

I have never had the pleasure of meeting Mr. Adams, but if I 
should meet him to-morrow! could sa: have spring valves of 
four different makers under my charge, but his valves are the best 
of the lot. TRUTH. 

Liverpool, May 3rd. 


Srr,—In reading ‘‘ Chief Engineer’s” letter in last week’s issue 
I was rather amused at him for thinking that 1 had been casting 
angutetinn upon his character as a sea-going engineer, when it is 
safety valves I believe that we are di ing, not characters. 
Now there area few questions that I should like to ask—in the first 
vlace, in his letter of April 19th, he says ‘“‘the safety valves, 
Cote been giving me much dissatisfaction during the last week, 
alternately leaking and sticking, I opened the casing to-day and 
found them in a very dirty state.” In last week’s issue he writes 
that the boilers were perfectly clean, the water likewise the same, 
and yet when the safety valves were opened he found them, to use 
his own words, in a very dirty state, with the spring valve fast 
j 1 on the spindle, and the spindle on its passage through the 
lower part of the casing. Now I should like to know where all 
a dirt had come from to cause all this trouble if not from the 

er. 

Now, Sir, ‘‘Chief Engineer” says that Adams’s valve has no 
right to the name of safety valve if a little priming will affect it 
and cause it to leak. Well, my experience of all safety valves that 

have seen is that if any dirt gets under the face of the valve it 
will leak, but by turning the valve round, or giving it a good blow 
through, the dirt will be removed and the valve keep tight. 
Which would ‘‘ Chief Engineer ” prefer in a gale of wind, the old- 
fashioned loaded valve that would roar off at every lurch or heel 
over of the ship, eee if she has a list to one side, or Adams’s 
spring valve that all the rolling and pitching in the world does not 
affect, but remains tight, giving you a chance to save steam and 
make a p ? In ion, ‘‘ Chief Engineer” says that he 
can see no case made out for the Adams’s valve in my letter. 
Surely he does not think that because he had trouble with two or 
four of the valves during a period of six months that they are all 
to be condemned. He seems to think that because they did not 
act well with him that yd will not act with anybody else. I beg 
leave to remind him that I was at sea with twelve of Adams’s 
valves for a far longer period, and never had any trouble with them 
as I stated in my last letter. J. H.W. 

May 10th. 


SEA VIEW PIER. 


Srr,—During a recent ramble in the Isle of Wight I had the 
pleasure of inspecting at Sea-view—about two and a-half miles 
east of Ryde—a work of an unusually interesting character, being 
a suspension pier recently built for a limited company, which 
intends to open direct communication between this lovely and 
attractive watering place and the main land, and by a jected 
tramway from the pier to the nearest railway station, about two 
miles distant, will, with a service of steamers from Portsmouth, 
make the Sea-view route a charming alternative to the existing 
routes to the Garden of England. 

The pier has a total length of 1000ft., and includes a strongly 
built head with convenient landing stages and ample depth of 
water for steam packets at lowest spring tides. This head is joined 
to the shore by a pier 15ft. wide, consisting of two end spans each 
about 140ft. long and three spans of 200ft. each. The extraordi- 
narily light and airy appearance of the structure would lead the 
casual observer, while admiring it as ‘‘a thing of beauty” to regard 
it as far too fragile to become “‘a joy for ever ;” and I gathered 
that during its erection comments of that character were occa- 
sionally made by local observers, their idea being that it would be 
blown down or washed away. But notwithstanding such freely- 
expressed opinions it has weathered without damage many severe 
tempests, including the great snowstorm of this year, and I learn 
from the testimony of eye-witnesses that during such storms not 
the slightest movement of the large spans was observable. This 
conduct in a suspension bridge is so unusual that my attention was 
drawn to the means by which it has been secured in this really 
remarkable structure at Sea-view ; and it has to me proved a com- 
plete revelation in the art of constructing by tension and t 


minimum cost and wa and without encroaching on the valuable 
clear space under the deck. 

I hope the uae of the pier will himself take an early oppor. 
tunity of contributing to the profession a fuller exposition of the 
principles and methods of his work. In the meantime, I would 
advise any engineering student who may be visiting the Isle of 
Wight or its neighbourhood to study this work for himself. 

Anerley, 8.E., April 25th. Epwin W, be Ruserr, 


HIGH-SPEED LOCOMOTIVES, 


Srr,—Allow me to make a few remarks with reference to the 
letters from Mr. Wilson and Mr. Cleminson in last week’s issue of 
THE ENGINEER, criticising my suggestions on this subject, and 
which seem to me to be rather wide of the mark, 

My object in sending the two outlines was merely to show two 
methods of construction which would admit more readily a large 
and effective heating surface and cylinders of about 20in. diameter, 
and which I believe to be indispensable in designing a locomotive to 
meet the requirements suggested in the letter by ‘‘ Running Board,” 
in a previous number. no idea of bringing out anything 
entirely new, indeed it would be almost impossible for anyone to 
arrange an express locomotive which would be totally unlike any- 
thing constructed since the time of the ‘‘ Rocket,” provided it had 
a tubular boiler, fire-box, and cylinders working direct on the 
driving wheels. It would appear that these gentlemen have 
compared only the outlines and external appearance with existing 
engines, and have not seen clearly my object in selecting them; so 
I will here point out, with your permission, the differences which 
do exist between my arrangement No. 1 and Mr. Stroudley’s 
** Devonshire” class. Previously to these engines appearing on 
the Brighton Railway I had entertained doubts as to the advisa- 
bility of having a 6ft. Gin. coupled-wheel to lead for an express 
engine. They Lave inside i to all wheels, cylinders 17}in. 
by 26in., slide valves between them ; the fire-box being between the 
inside frames is perhaps not more than 3ft. 6in. broad, the trailing 
wheels I believe have not radial axles, the total heating surface is 
probably not more than 1300 square feet, and grate area at most 
17 square feet. 

My arrangement No, 1 has outside gg 4 toall wheels and inside 
to driving wheels, cylinders 20in. by 22in., slide valves underneath ; 
the fire-box is 5ft. Gin. broad inside, as it is not interfered with by 
the inside frames, and the total heating surface is over 1700 square 
feet, with a grate area of 29 square feet. 

The Irish locomotive referred to by Mr. Wilson will bear the 
same remarks; it is obvious that if the Irish gauge existed in 
England, we should not be troubled so much with the question of 
how to get into the narrow gauge large cylinders and heating 
surface. 

I hope others who have any ideas will not refrain from commu- 
nicating them to you, even if they somewhat represent an extinct 


di E. L. PEARCE. 
“May 10th. 


Sir,—I am much interested in the Bridge Adams’s locomotive, 
White Raven. Mr. Cleminson speaks of the ‘‘elements” being fatal. 
Perhaps he would be good enough togive an explanation that may be 
of interest and value to those who are of opinion that the eight- 
wheeled engine with Adams’s radial axle-boxes, constructed on a 
similar design to that of the White Raven, will be the engine of 
the future. If it is from actual experience Mr. Cleminson had 
with the White Raven, or from acquired knowledge that he 
infers the fatality he speaks of, it would be satisfactory if he 
would express himself in detail. Ep. Barrows, 

Late Locomotive Superintendent to the 
St. Helen’s Railway Company. 
Providence Ironworks, Sutton, 
St. Helens, May 10th. 


DREDGING SHOT AND SHELL. 
Sir,—Referring to your notice of ancient shells filled with 
wder being raised during the dredging operations in the Colon: o 
bour, I may say that it has been no uncommon occurrence, 
and within my own experience, to find cannon balls up to about 
10 lb. to 14 lb. weight roll out of the Harwich stone when it is 
placed under the rollers in the manufacture of Roman cement. 1 
have seen three instances of this, and the shot still retained the 
smell of tar and gunpowder. 

The explanation given to my inquiries was that during the war 
with France, Harwich was the great resort of privateers, and that 
they practised gunnery over the mud flats, which, on the subse- 

uent retirement of the sea, hardened into the stone from which 
Remon cement is manufactured. ARTHUR FOLKARD. 
M. Inst. C.E. 

Thatched House Club, St. James’s-street, May 10th. 


HORIZONTAL CONDENSING ENGINE. 


WE give this week the first of several illustrations of an engine 
which exemplifies modern French practice of the best kind. 
The engine is fitted with Zimmermann’s valve gear, which we 
shall describe fully in our next impression. One excentric 
works all the four valves, and the range of admission is limited 
to about two-fifths of the stroke. The general features of the 
engine are shown very clearly by our engraving, page 352. 


ROBINSON’S PATENT DOUBLE HORIZONTAL 
SAW FRAME. 


Tue illustration, page 348, represents a double horizontal saw 
frame, recently patented by Messrs. Thos. Robinson & Son, Limited, 
wood-cutting machinists, Rochdale. Machines of a similar type, 
but constructed to work with only one saw, have long been used 
for sawing logs of costly wood, such as mahogany, &c., into panels 
and boards, and for the conversion of rough-shaped timber, such 
as oak and ash tree trunks, &c. It is claimed that the double 


tension, an art I have not seen taught in books of engineering 
construction, and a practice I have not seen anywhere to my 
remembrance so simply and practically applied as in the Sea-view 
pier. 

The considerable number of visitors who promenaded the pier 
on Good Friday, when I was present, woud have caused any 
equally light suspension bridge of ordinary construction to vibrate 
and oscillate tly. But the stiffness of this structure proved 
surprising. e pier is composed generally of kyanised piles and 
deck with galvanised steel suspension cables and iron hangers. The 
cables rest on saddles moving on free rollers on the tower heads. 
The principles involved in the construction of this pier may be 
briefly described as those of constant tension and counter-tension. 
To secure these objects the deck has been so constructed as to form 
one long riband of kyanised timber. This is arched to about 
4ft. at the centre of the 200ft. spans, and is held down trans- 
versely by knees and beams between each pair of towers. This 
deck is kept in constant tension by originally:straining it from each 
end and by counter and upward pull of the hangers and cables. 
Lateral stiffness is secured, firstly, by the known method of 
raga the cables about 6ft. further apart, where they rest on 
their saddles, so that all the hangers are inclined outwards ; and, 


secondly, by the arched tensional deck just described. This con- 
+5 of 


s been raised a few degrees, the motion of the fluid from A to 
B is stopped, and a portion of the fluid which is required to be 
heated .— is made to traverse the same passage in a contrary 
direction, i.e., from B to A, by which means it receives heat from 
the sides of the passage or other bodies contained in it, and issues 


and counter-tension stores up force which is 
ever exerted to maintain the pier in its normal condition, whether 
the disturbing infi are tending to produce oscillation or 
longitudinal wave-like motion ; other matters of detail have also 
evidently received due consideration. By this, to me, novel 
method of construction remarkable rigidity has been secured at a 


here illustrated not only possesses all the advantages of 
the single bladed machine for this class of work, but is capable of 
producing more than double the amount of boards, with con- 
siderably less wear and tear, and a very slight increase in the 
amount of power required for driving, owing to its working 
parts being truly balanced in equilibrium. 

The saws are each carried in a separate working frame, which 
can be independently raised or lowered to any position necessary 
to determine the thickness of board to be sawn ; and if for any 
special work it is desirable to saw with only one blade at once, 
the other can be raised so as to be clear of the log. The distance 
from the points of the teeth of one saw to the points of the teeth 
of the other saw is very short. After the log comes in contact with 
the front saw, it has only to travel 9in. before it comes in contact 
with the back saw. This is a special feature in the machine, for 
if this distance is not very short its utility would be 
greatly diminished by the loss of time required for the 
log to travel through the space between the two saws. The 
working frames are driven by light iron connecting rods from a 
two-throw crank with opposite centres, so that the motion of 
one truly balances that of the other, and entirely obviates all 
vibration. This enables a very high speed to be attained, and 
foundations are requisite. 


firm have manufactured over 250 machines of the single 
type, and it is only fair to assume they have been guided by their 
long experience in this speciality to produce a machine that will 
commend itself to the timber trade generally. 


| 
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RAILWAY MATTERS. 


Tue design and construction of a bridge over the Forth officially 
occupy the attention of four eminent engineers of Westminster, 
and more will be heard of the Forth Bridge and Forth Bridge 
Company in a short time, 


THE Minister of Works, New South Wales, estimates the ex- 

nditure required for railway extension and other works at five 
and a-half millions. The proposed ext are Sydney to 
Wollongong and Kiama, Homebush to Waratah, Alb’ to the 
River Murray, including part cost of the bridge, Goulburn to 
Cooma, Narrandera to Jeriiderie, Murrumburrah to Blayney—the 
total mileage of contemplated railway extension being nearly 600 
miles, 

IN reporting on the collision which occurred in February last on 
the Midland ~~ near Leicester, Major-General Hutchinson 
remarks : ‘‘ This collision affords another instance of the untrust- 
worthiness of wire-worked points. The Midland Railway Com- 
pany are quite aware of this, and the superintendent informs me 
that they are substituting rod-working for wire-working as fast as 
they are able; the substitution of for wire was in progress 


when this collision occurred. 

AN incident suggestive of what might happen ina signa 1 box, 
and, as a result, outside it, is given in the following :—‘‘ As the 
la.m. mail train from Southampton to London neared Woking, 


on Friday morning the 6th inst., the driver noticed the danger baryta, 


signal on at Sheerwater, and —— his train. After waiting 
25 minutes the fireman went to the signal box to ascertain the 
cause of the delay, and found the signalman, Samuel Gunner, dead 
in his box. There were no signs of foul play. Less than half-an- 
hour previously the deceased had signalled a train to Woking. He 
had been in the service of the company thirty years. 


In concluding his report on the accident and collision which 
occurred on the 5th February, between Stonea and Manea stations, 
on the Peterborough and Ely branch of the Great Eastern Railway, 
when a great deal of stock and one engine were greatly damaged, 
Major-General Hutchinson says :—‘‘ Had the train n fitted 
with a continuous brake, by the application of which the speed of 
each of the vehicles composing the train would have been uniformly 
retarded, it would probably have been brought to rest in more or 
less regular order and without having fouled the down line, and 
the collision with the down goods train would then have been 
avoided,” 

THE local authorities of Smethwick are desirous that the London 
and North-Western Railway Company should improve the railway 
accommodation of their town. hey wish the removal of the 
present goods station to High Park-road, and the erection of a new 
passenger station in High-street, outside the site of the old goods 
station. They would also like the erection of a bridge over the 
level crossing in Rolf-street—a step that would necessitate the 
lowering of the line about 4ft. r. R. Moon, chairman of the 
North-Western Company, with other officials, had an interview 
with the Smethwick Local Board this week, at which Mr. Moon 
held out little hope of the realisation of the board’s sch , as the 


NOTES AND MEMORANDA. 
op is said that eelskins make the best possible strings for lacing 
ts. 


THERE are now 2,217,000 acres under cultivation in South 
Australia, a larger area than any other Australian colony. 

THE application of powdered pine wood charcoal to burns and 
scalds has been recommended by a foundry workman as giving 
speedy relief and cure. 

For staining wood green a mixture is used consisting of half- 
pound of the best verdigris and one ounce of indigo; boil in six 
pints of vinegar. Allow the veneers to simmer till the colour has 
penetrated. 

To remove the smell from mineral oil, the Chemist and Drugyist 
says : Agitate briskly with the oil a saturated alcoholic solution of 
submuriate of potash and caustic soda. About 5 to 9 per cent. of 
the solution may be necessary, 


A company in Tasmania has recently sent to Launceston a cake 
of gold of 1202 ounces, valued at , obtained from 776 tons of 
stone ; and another crushing company sent 2122 ounces from only 
418 tons of quartz, or an average of over 5 ounces to the ton. 

M. Lark, pharmacien at Jaligny, has recorded that, by collect- 
ing, melting, and filtering pure snow, he has obtained a supply of 
distilled water perfectly insensible to all the tests for impurity, 
such as nitrate of silver, perchloride of mercury, soluble salts of 

, alkaline carbonates, and oxalate of ammonia, 

THE census of the United states newspapers shows that there 

are 962 daily on published, including 80 that have been sus- 
ded and 114 new ones started during the census year. These 
ilies have an aggregate daily circulation of 3,581,187, costing the 
ublic 26,250,100 dols. annually. New York has 115 daily papers ; 

ennsylvania, 98; Illinois, 73 ; Ohio, 54; and California, 54, 

Ar the close of last year there were 170,103 miles of telegraph 
line in the United States, and during the year 33,155,991 messages 
were sent. The miles of wire were about 300,000. This does not 
include the lines used exclusively for railroad business. The other 
countries having the greatest length of lines are as follows :— 
Russia, 56,170 miles ; Germany, 41,431 ; France, 36,970; Austria- 
manag 30,403; Australia, 26,842; Great Britain, 23,156; 
British India, 18,209; Turkey, 17,085; and Italy, 15,864. 

AccorDING to M. Daubrée, an examination of the vitrified forts 
of Craig Phadrick, near Inverness, and of Hartmannswillerkof, 
Alsace, shows that their materials must have been subjected to 
sufliciently high temperature to dissipate the mica and to fuse 
much of the felspar, the minerals produced at the cost of these two 

resenting evident similarities. He considers that the method of 
oer was transported, not re-invented in the several countries, 


The A forts seem to have been of brown porphyry, but the | dra 


crystalline products of the heating are similar to the others. 

M. TROUVE has made experiments with an English made tricycle, 
weighing about 55 kilogs. He fixed two of his electric motors, 
supplied with electricity by three secon cells, such as he uses 
for his polyscopes, to each side of the machine, the motors being 


directors considered it very expensive. He submitted an alterna- 
tive scheme, but promised to lay the board’s proposal before the 
directors for reconsideration. 


Aw escape from a shocking death is reported as follows by the 
Leeds Mercury :—‘‘ As the 9.40 a.m. train from Scarborough to 
Hull was nearing the Walton-street Crossing on Friday morning 
last, the driver observed a woman crossing the line. The train 
was only a few yards distant, and not having time to whistle, the 
driver pomeey applied the Westinghouse brakes, with which the 
train was fitted, and brought the engine to a standstill in a few 
moments. The woman had a most marvellous escape, for 
the buffers of the engine just grazed her as it was stopped. 
The train was going at a pace exceeding twenty miles, and must 
have cut the woman to pieces but for the measures taken by the 
driver. It is thought the woman was deaf. The admirable pre- 
sence of mind exhibited by the driver in applying the brakes with 
such promptitude was much praised.” 


A Serect Committee of the House of Commons has been 
sitting on the Bill promoted by the North British Railway Com- 
pany for the construction of a new railway bridge over the Tay, 
and on Wednesday the preamble of the Batt was declared to 
proved. The proposed structure, which is for a double line of rails, 
is designed by Mr. W. H. Barlow, M.LC.E., and is estimated to 
cost about £670,000, as against the £350,000 which was spent on 
the single-line bridge destroyed in December, 1879. It will be 
raised on entirely new foundations, and the committee have stipu- 
lated that every caisson in the piers shall be properly adjusted to 
bear at least 33 per cent. above the maximum weight to which it 
can be subjected. The height has been reduced 11ft, below that of 
the old structure, thus giving a waterway for ships passing to 
Perth and Newburgh of 77ft. instead of 88ft. 


Durine last February there was, according to the Railroad 
Gazette, a total of 149 railway accidents in America, by which 
27 persons were killed and 253 injured. Twenty accidents caused 
the death of one or more persons ; 32 caused injury but not death, 
and no injury serious enough for record took place in 97, or two- 
thirds of the whole number. As compared with February, 1880, 
there was an increase of 85 accidents, of 11 in the number killed, 
and of 204 in that injured. These accidents may be classed as to 
their nature and causes as follows :—Rear collisions, 26; butting 
collisions, 10; crossing collision, 1. Total, 37. Derailments: 
Broken rail, 19 ; broken wheel, 14; broken axle, 6 ; broken bridge, 
7; loose wheel, 1; spreading of rails, 2; wash-out, 1; land-slide, 
3; snow, 3; accidental obstruction, 3; misplaced switch, 3; unex- 
ar ag 37. Total, 99. Broken wheel not causing derailment, 4; 

roken connecting-rod, 9. Total, 149. Three collisions were 
caused by trains breaking in two; two by misplaced switches; 
three by mistakes in orders; one each by carelessness in side- 
tracking cars, by a flying switch, by fog, and by derailment of a 
train. The number of collisions was remarkably small in propor- 
tion to the whole number of accidents, being hardly one-fourth. 


A coon deal has been said and written of late, says the Indiana- 
polis Medical Journal, about the first railroad and the first loco- 
motive in the West. The first railroad built west of the 
Alleghanies was constructed between Frankfort and Lexington, 
Kentucky, a distance of twenty-two miles. The first locomotive 
run in the West was run over this road. The first locomotive 
that turned a wheel in Indiana was borrowed of this road in 1837, 
7 the Madison and Indianapolis Railroad. It was brought down 
the Kentueky river from Frankfort on a fiat-boat or scow. It 
made its first trip on the 25th December—Christmas Day—1837, 
running westward from the top of the hill at Madison, ten or 
twelve miles. This road was not finished to Indianapolis until 
June, 1848. The first railroad track laid down in Indiana was in 
1834. It was on the Lawrenceburg, Shelbyville, and Indianapolis 
Railroad, and extended three miles eastward towards Lawrence- 
burg from Shelbyville. It was never ironed, if it was intended to 
iron it, and there never was a locomotive upon it. The super- 
structure was all of sawed timber, and the rails were of oak, sawed 
4in. square and 16ft, in length. The grading and bridging were 
very substantial, the track filled in with earth, and the Letdoes 
floored. The only motive power ever used was the horse. There 
were two cars on the road, both of unique construction. They 
Were weather-boarded like a house, with shingle roofs, and about 
18ft. in length. They were lighted by four windows on a side, 
consisting of four panes, each of 8in. by 10in. glass. These windows 
were placed so high up that your correspondent, then a small boy, 
had to climb upon the plain wooden seats and stand on tip-toe to 
see out of them, When the first locomotive in Indiana made its 
first trip there were but 1460 miles of railroad in the United 
States. Now every county in Indiana is touched by a railroad, 
except Perry, Crawford, rison, Switzerland, Ohio, and Brown, 


ted one to each crank. A friend rode the machine, which 
traversed the Rue de Valois, an asphalted street, at the speed of an 
ordinary cab. The experiment was continued for an hour. The 
total weight of the tricycle with M. Trouvé’s friend on it was 160 
kilogs., and the effective force produced by the two motors, seven 
kilogrammetres. The Electrician says, M, Trouvé is at work on a 
motor, the effective force of which he puts at 10 ki mmetres, 
and with which he hopes to attain a speed of from 20 to 30 kilo- 
metres an hour. 

THE composition of the artificial stone from which the articles 
exhibited in the Paris exhibition by M. Dumesnil were made, is 
said to be as follows :—In 500 litres—110 gallons—of water, are 
dissolved 7 kilos.—154lb.—of alum, 6 kilos.—13}1b.—of slaked 
lime, and 1 kilo.—2}1b.—of yellow ochre, to which is added 1 kilo. 
of glue dissolved in 5 litres—1 gallon—of hot water. In this 
mixture, 900 litres—198 gallons—of plaster of Paris are tempered, 
and then half the quantity of fine river sand, free from clay, is 
added. This preparation, according to the Journal of the Society 
of , run in moulds, sets in about twelve hours, and acquires 
os hardness, To protect the building blocks, thus obtained, 

rom the action of rain, it is sufficient to give them three coats of 
silicate of potass dissolved in water. 

To prevent explosion of po. vapour, or fire from the 
ignition of oil in stores, M. Schlumberger in a note to the 
Société Francaise d’Hygiéne on the ‘‘ Automatic Extinction of 
Petroleum Fires,” ——— to place on each barrel of petro- 
leum a large bottle of liquid ammonia, so that, at the least 
explosion or on contact with the flames, the glass will be broken 
and the vapour of the liberated ammonia will form an automatic 
mode of extinction. The author states that he speaks from practi- 
cal experience, and that he has frequently nm indebted to 
ammonia for safety while conducting distillations of a dangerous 
character. He suggests that the plan should be extended to 
mining operations, and that easily broken vessels filled with 
ammonia should be stored wherever there may be a risk of acci- 
dent from fire-damp explosions. Carbonic oxide cannot burn in an 


e. 


THE census returns show that the same order of changes are 
oing on in London as in other large towns as Manchester. The 
fast returns show, for instance, that the population of St. Maryle- 
bone is 155,004, since 1871 a decrease of 4165; Islington 
282,620, or 68,842 more than in 1871; St. Pancras, 236,208, increase 
14,743 ; Hastings, 42,256, or 12,967 more than in 1871; Reading, 
42,050, or 9737 more than in 1871; Hackney, 163,609, increase 
48,542; Oldham, 111,343, increase 28,714; Bolton, 105,450, 
increase 22,596; Blackburn, 104,012, increase 27,675; Preston, 
96,525, increase 11,098; Rochdale, 68,865, increase 24,309; 
Burnley, 63,502, increase 19,662; Wigan, 48,196, increase 9101 ; 
Barrow, 47,097, increase 28,752; Warrington, 37,482, increase 
5338 ; Ashton-under-Lyne, 37,049, increase 5064; anal 
32,164, increase 14,080; Norwich, 87,841, increase 7459; War- 
minster, 13,840, decrease 1320; Jersey, 51,020, decrease 5600. 

THE process by which the tree calf ornamentation is effected by 
bookbinders is described as follows in one of Messrs. Cassell’s 
publications :—The cover, which must not be too thick, is bent 
upwards away from the book into the form of a channel. This is 
held slanting, at an angle, say, of 30 deg.; it is then sprinkled 
with pure water pretty freely, until the various spots begin to run 
into one another, and to find their way down to the central 
channel, and thus to fall off the cover. At this moment some 
very finely powdered copperas is dropped on the wet spots, and 
allowed to run down with the stream. Where the water is 
sufficient it carries off the iron, but where the leather is only 
damped it allows the colour to sink down into the skin. Some 
little experience and neatness of hand are required to give the 
desired effect, and to produce on the two covers a corresponding 
effect, which, however, should not be too closely alike. 

From experiments on the radiation and conduction of heat in 
rarefied s, Herr Graetz— Wied, Ann., No. 13—finds the results 
in much better agreement with Stefan’s law of radiation than with 
that of Dulong and Petit, and “it may be affirmed that in the 
temperature-interval from 0 deg. to 250 deg. Cent. the radiation is 
very nearly proportional to the fourth power of the temperature.” 
The factor of proportionality ¢-—in Stefan’s formula Q = ¢ T‘—is 
then that amount of heat which is radiated from one square 

ti a of — 272 deg. in 
@ space 0} e absolute temperature 0 deg. ( — a5 e 
method of least squares Herr Graetz finds be . 


gramme Centigrade 
centim. seconds 
Certain divergences at low yeaa suggest that while the 
intensity of radiation grows with rising temperature, it perhaps 
grows differently for di t heat colours. 


MISCELLANEA. 

Tue Trinity House Corporation has again accepted the tender 
Messrs. J. Defries and Bens, for the year’s supply of glass cylinders 
for the lighthouses and light ships. : 

For weighing machines of various kinds at the Melbourne Exhi- 
bition the highest awards have been made to Messrs. Henry Pooley 
and Sons, of Liverpool and London. 

Messrs. JoHN C. Onions, Bradford-street, Birmingham, have 
been awarded two first orders of merit—highest award—-and one 
second for their collection of forges, bellows, &c., exhibited by 
them at Melbourne. 

Ar Tarlee, South Australia, a Mr. W. L. Neale recently gave a 
lecture on the telephone, and enabled the audience to hear dis- 
tinctly the ‘Adelaide Post-office chimes, at a distance of seventy 
miles from the lecture 100m. 

Messrs. HaywArp TYLER AND Co. have been awarded at the 
Melbourne Exhibition, 1881, the first order of merit for the 
aérated water machinery exhibited by them, and also a second 
order of merit for a special machine. : ; 

Messrs. Hatton, Sons, AND Co., of Bilston and Kidderminster, 
have received an award of the first order of merit at the Melbourne 
Exhibition for excellence of quality in the manufacture of their 
sheet iron, tin-plates, and large-sized tin sheets. This firm also 
received a similar award at the Sydney Exhibition last year. 

In addition to the three highest class awards granted to Messrs. 
Thos. Robinson and Son, Rochdale, for their machinery at the 
Melbourne Exhibition, they now learn by telegram that th e jurors 
have awarded them the ‘‘ Commissioners’ Gold Medal” for the 
excellence of their steam engines and wood working machinery. 

Tur Melbourne Argus reports that Messrs. Hunt and Tawell, of 
Earls Colne, Essex, have been very successful at the Melbourne 
Exhibition. They have been awarded a first order of merit for 
their horse-powers, for their hand and horse-power thrashing 
machines, corn crushers, field rollers, seed drills; and for their 
winnowing machines and chaff-cutters a second order of merit. 

A new kind of sand paper is being introduced into this coun 
by Mr. A. M. Woolf, of 119, New Bond-street. It is made by M. 
Schlesinger and Co., of the Hansa Mills, and it is claimed for it 
that while it is much more fiexible than glass em the sand, 
crushed firestone, does not crumble off so —_. ples of the 
paper which we have seen certainly show that the paper will stand 
work, and is economical as to price. 


In turning over a number of papers this week we came across & 
proposal made a little more than a year ago by Mr. A. Leutner to 
place a number of small, neatly or tal sques in different 
parts of London for the sale of amenaes Although there is 
much in favour of the proposal, we have heard nothing of it from 
that time till now, or o' ie. Eeninar’s application to the vestries 
of London for permission to place such structures at suitable places. 

THE exhibition of wools, woollen manufactures, and allied 
industries to be held in the Crystal Palace, and which is to com- 
mence in June and close in October, ought to comprise a great deal 
of interest, and be of the value which attaches to special exhibitions. 
No cl is to be made for s and medals and certificates will 
be awarded. Motive power for working machinery will be pro- 
vided free of charge. . P. L. Simmonds, Crystal Palace, is the 
superintendent. 

Tue New Zealand Government are determined to foster some 
industries if they pay heavily for it. Bonuses have been offered by 
the Government fr the production within New Zealand of the 
following articles :—£500 for linseed oil, and £100 for oil cake, 
made from seed grown in the Colony ; £1000 for sugar made from 
beetroot grown in New Zealand ; 50 per cent. on value of cocoons, 
or silkworms’ eggs, to the total of £1000 ; and £500 for home manu- 

actured s 


A coursE of six lectures on ‘‘ The Science and Art of Sanitary 
Plumbing” will be given, under the auspices of the National 
Health Society, by Mr. S. Stevens Hellyer, at the House of the 
Society of Arts, on May 17th, June Ist, 14th, 28th, July 12th and 
28th, at 7.30 p.m. The lectures will be especially addressed to 
working plumbers, and illustrated by examples, diagrams, and 
working models, and demonstrations. Examinations of a practical 
nature will be held at the close of the course, and two large silver 


medals, several smaller silver and bronze medals, and certificates . 


of proficiency, will be awarded by the National Health Society. 


THE water used for the supply of Paris is derived from two sources, 
rivers and springs. That from theformer is cold in winter and warm 
in summer, and is also less pure than that from the latter, which 
is of an equable temperature of from 10 deg. to 12deg. Cent. The 
sewage authorities are anxious to separate the destinations of these 
two waters, and devote the spring water entirely to the private 
service, leaving the river water—drawn from the Seine, the e, 
and the Canal de l’Ourcq—supplemented by 7000 metres from 
artesian wells, to flood the sewers and lay the dust. For this pur- 
pose they aim at increasing their daily supply, so as to command 
a possible maximum of 500,000 cubic metres daily, and keep up a 
reserve to provide for times of drought. 


In a paper recently read on “‘The Proper Use of Iron for Build- 
ing Purposes,” by Mr. E. T. Bellhouse, of Manchester, the author 
remarked, one class of error occasionally committed by designers not 
thoroughly versed in iron construction should be specially avoided. 
I have seen a rigid cast iron beam, in one piece, resting at each end 
upon the main walls of the building, supported in the centre by a 
column. If there should be any settlement or sinking in-the 
foundation of walls, or of one of them, and the pillar stone should 
remain firm, the beam would haveits back broken overthecolumn. If, 
on the other hand, the pillar foundation gave way, and the walls 
remained firm, the superincumbent weight would, in all probability, 
be too much for the beam to bear. Insuchacase there should have 
been two castings, with such a joint over the column as to admit of 
a slight deviation from the horizontal line, if any such should occur. 
In using wrought iron beams—as in the case of timber—the elas- 
ticity of the material will admit of considerable deflection without 
any danger, so no special provision need be made for the con- 
tingency. 

THE thirtieth annual report of the Amalgamated Society of 
Engineers has just been issued, and Mr. John Burnett, the secre- 
tary, in his general remarks, writes in a hopeful tone with regard 
to the future. The society itself has, however, not been in a very 
prosperous condition during the past year, the expenditure during 
the year 1880 having again exceeded the income, although there is 
a considerable improvement in this respect as compared with 1879. 
The total income for 1880 was £128,047, and the expenditure 
£139,090, of which £56,580 was expended in donation or out-of- 
work benefit. The ber of bers on d ion, however, 
showed a steady decrease during the year, and it is interesting to 
notice the returns for the respective months. The year 1879 closed 
with no less than 5028 bers on donation ; in January, 1880, 
the numbers were 4737; February, 3842; March, 3157; April, 
2786; May, 2331; June, 2279; July, 2170; August, 2064; Sep- 
tember, 2068; October, 2137; November, 2154; January, 2014. 
The number of branches connected with the society at the close of 
the year was 405, being an increase of four, and the number of 
members 44,692, as compared with 44,087 in 1879. With regard 
to the Employers’ Liability Act, Mr. Burnett does not consider that 
it will much Benefit the members of the society, and the most they 


could hope from it was that it would cause Saar to be more 
careful of the lives and limbs of their workpeople, 


| 
THE entries for an Art and Industrial Exhibition at Plymouth 
close on so next. Prizes to the extent of £200, and one-third 
of the profits, for supplementary prizes, are offered for the best ; 
| productions of professional and amateur workmanship, —e ; 
wings, machinery, &c. This exhibition is intended for sale as” 
5 well as exhibit. Fullest particulars may be obtained from Mr. 
é | Martin, St. Andrew’s Hall, Plymouth. 
| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—-Tue Wittmer and Rocers News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents thui letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —— by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

C. W. H.— We do not see anything new in your designs for railway crossings. 

C. B. L. (Longton).— We never recommend individuals or firms. Consult our 
advertising columns. 

B. E.—We presume you can obtain the most useful information on the 
subjects you name from the Consuls of the various countries. : 

C. 8. (Westbromwich).— You can obtain a list of the members of the Institu- 
tion of Naval Architects from the Secretary, Adelphi-terrace, London, W.C. 

F. 8. (Pendleton).— We have no knowledge of the paper to which you refer. 
It is not impossible that the Secretary of the Society of Arts, John-street, 
Adelphi, may be able to help you in your search. ; 

Ww. M. (Whitebaven .—Spretson's book ‘On Casting and Founding,” pub- 
lished by RB. and F, N. Spon. Overman’s “ Moulders’ and Founders’ 
Guide,” published in this country by Messrs. Trubner and Co. If you have 
access to the volumes of the ‘* Practical Mechanics’ Journal” for 1860 to 
1869, you will find some excellent articles on the subject therein. 

8. J. C. (Sandhurst).— We fear nothing will cure the priming 
of your boiler. You may try the effect of putting three 
tubes l}in. diameter with short elbows, outside, and spaced 
at equal distances all round, the tubes to lead from about 
the usual water level down to the bottom of the boiler as in 
annexed sketch, This will promote circulation, carrying the 


water back to the bottom of the boiler. Your screw seems to be 
of too quick a — Try one with a Bft. pitch, and 
¥f this cannot done readily, make the blades of the 
existing screw a little narrower by rounding off the leading 
outer corners. 


STUBBS'S GAUGE. 
(To the Editor of The Engineer.) 
S1r,—Can any of your readers inform me where I can 4 er 


per square foot by Stubbs’ gauge—not B.W. gauge? 
Swansea, May 7th. 


ROCK DRILLS. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged to any one who will oo me the addresses 
of the makers of Warrington’s rock drill, Brydon and Davidson’s, Rand's, 
Barrows, and Reynolds. A. F. 

Manchester, May 9th. 


WATCH FUSEE CHAINS. 
(To the Editor of The Engineer.) 

S1r,—Can any reader tell me how the fusee chains of watches are made? 
In small watches the separate parts of these chains are almost invisible 
without a glass. Time. 

London, May 11th. 


BRIGHTON BEACH. 
(To the Editor of The Engineer.) 

Sir,—Just one word of correction of an error in my letter in 
your issue of the 6th inst. In the pa ph beginning, “I would here 
wish to remark,” the words ‘‘that we have only our own interests to 
protect” should be in inverted commas—they are Y words, not mine. 

B. Evvice-CLark. 

4, Westminster-chambers, Victoria-street, London, 8.W., May 10th. 


SUBSCRIPTIONS. 

Tus Encrveer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers) .. -. £0 lds, 6d. 
Yearly (including two double numbers) .. - £1 9a, Od, 

It credit occur, an extra charge 0 two shillings and sixpence per annum vill 
oe Tae ENGINEER is registered for transmission abroad. 

Cloth Cases for binding Tuk EncineEr Volume, Price 2s. 6d. each. 

Many Volumes of Tak ENGINEER can be had price 18s. each. 

Foreign Subscriptions for Thin Paper Copies will, until further notice 
be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER weekly and 
eo Subscriptions sent by Post-office order must be accompanied by 
etter of advice to the Publisher. Thick Paper Copies may be had, if 
preferred, at increased rates. 


Remittance by Post-ofice Order. — Australia, Brazil, British 
Colum! British Guiana, Cape of Good Hope, Denmark, t, 
France only), Germany, Gibraltar, Italy, * Malta, Natal, 


Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Port , Roumania, Swi Tasmania, k 
United States, West it of Africa, West Indies, China via Southamp- 
ton, Cyprus, £1 16s. India, £2 0s.6d. 

Remittance by Bill in London. —Austria, Buenos Ayres, Ceylon, France, 
and Greece, Ionian Islands, Norway, Panama, fom Russia, 
Spain, Sweden, £1 10s. Chill, Borneo, and’ Java, £2 5s. Signapore, 


ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an adver- 
tisement measures an ivch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

*," Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George 'd Riche; all 
other letters to be addressed to the Editor of THk ENGINEER, 163, Strand. 


MEETINGS NEXT WEEE. 

Tue Institution or Crvit Encinrers.—Tuesday, May 17th, at 8 p.m.: 
Paper to be discussed, ‘‘On Torpedo Boats and Light Yachts for Righ- 
Speed Steam Navigation,” by Mr. John I. Thornycroft, M. Inst. C.K. 

Tue Merroro.ocicat Sociery.—Wednesday, May 18th, at 7 p.m.: 
‘Comparison of Robinson's and Osler’s Anemometers, with Remarks on 
A try in General,” by Mr. Richard H. Curtis, F.M.8 ‘Notes on 
a. observed at Cannes in January or February, 1872,” by the 
Hon. A. Rollo Russell, M.A., F.M.S. -‘On some Swedish Meteoro- 
logical Ob-ervations in Connection with the Return of the Seasons,” by 
Mr. Al: Beazeley, M. Inst. C E. 


Platinum,” y. r. Lewis T. Wright. ‘A Method for the Ready Estima- 
luble Sulphide and Free ns or Free Sulphuric Acid, 

Society oF mye gong May 16th, at 8 p.m.: Cantor Lectures. 
“ Colour Blindness, and its Influence upon Various Industries,” by Mr. 
R. Brudenell Carter, F.R.C.S. Lecture I.—Introductory—Nature of 
colour vision Ee: Solar light—its composition. @ prismatic 
spectrum. Invisibility of certain elements of the spectrum to the 
colour-blind. Appeaiance of the combinations of the remaining elements. 
definitions of the resulting colour blindness. 4 
y , at Spm: nary meeting, ‘‘The Electrical Railway, and 
the Transmission of Power by Electricity,” by Mr. Alexander Sianens. 
Dr. C. W. Siemens, LL.D., F.R.S., will preside. 
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THE GUN QUESTION, 


Tue information recently supplied to the House by Mr. 
Trevelyan, and the questions ied by Mr. W. H. Smith, 
have naturally brought up again the question of the rival 
systems of construction of ordnance. It is urged with 
much force that we need a large supply of powerful breech- 


that | loading guns, and that it is desirable to have it with as 


little delay as possible. If, then, a really good and powerful 
new type gun can be obtained without doubt at once, it 
seems wise to take the responsibility of immediately giving 
an order. This ee to be the case. The Elswick firm, 
who have really taken the lead in the development of new 
type guns, have actually had their ordnance under Govern- 
ment trial for the last two years, They have fired their 
guns with an enormous amount of stored up work in 
them, and the trial has been very successful. Does it not 
appear reasonable and fair to them to begin by ordering 
guns from them?! We ask this question, not as a pre- 
liminary to contradiction, because we do not see cause to 
contradict it. We think if a certain number of guns are 
immediately wanted, it is reasonable and right to give the 

reference to those who stand in the position held by Elswick. 

his, however, is not the last word to be spoken on the 

uestion. While we believe that in the investigation of 
the problem how to burn powder to the best advantage, 
England has been well to the front, it has happened that 
the conclusions we arrived at were not on the wale favour- 
able to our own service guns. In the development of 
length our quick burning powder originally placed us at a 
disadvantage ; so did muzzle-loading. Hence it is that we 
need to bestir ourselves to equip our navy afresh. We are 
almost tempted to digress here, and point out that the small 
number of inferior guns carried in our ships of war further 
tells against us, Speaking generally, we carry much fewer 
guns of medium size than the French. Perhaps we were 
right when our armour was able to defy the power of such 
guns ; but directly it becomes possible for a medium gun 
to pierce our sides, everything is changed. So far, then, 
there is much in favour of vigorous action. 

We have, however, considered only the length, propor- 
tions, and method of loading our guns. Where so much 
has recently been developed, has anything happened to 
bring up the question of actual construction! If so, seeing 
that we are likely to make a large number of guns for our 
service, surely special attention deserves to be given to this. 
Now we all know that where great efforts are made to 
increase power we are sure to learn the measure of strength 
we possess, and especially has this held true in this country ; 
because we have enlarged the chambers of our guns to a 
great extent as a substitute for deficiency in length. But 
chambering a gun is likely to bring a peculiar kind of 
strain on it. The surface at the bottom of the bore being 
increased, the gun’s projectile will stand in a mechanical 
relation favourable to its discharge, but throwing 
increased longitudinal strain on the gun. This, with 
other causes, may have contributed to some of the results 
which have occurred. Asa matter of fact, at all events, 
we have had more notorious instances of guns made in 
this country bursting or yielding during the last two and 
a-half years than we have known since the first introduc- 
tion of built up-ordnance. As we pointed out in a recent 
article, there is reason to fear that confidence in our guns 
is much shaken abroad, and that Krupp supplies guns where 
English ordnance used to go, even in vessels fitting out in 
the Thames. We especially wish to avoid raising the 
question of any particular accident. We only speak gene- 
rally as to broad facts. We will suppose that it was 

rfectly right and natural that every gun should 

ve yielded as it did; that we are convinced that 
the underer gun was bound to protest against 
double loading; that the 100-ton gun _ showed 
how safely and gracefully a monstrous gun could 
pull asunder; and that the Angamos gun lies safe and 
sound, minus its trunnion ring, waiting to assert its inno- 
cence and strength whenever it may be fished up. 
Supposing all this, which has much to support it, the fact 
remains that steel guns have not had attention called to 
them in this way to the same extent latterly, and no one 
can pretend to say that our own service system stands as 
high as it did. Five years ago it was held that steel guns 
were liable to burst very dangerously, and those of 
wrought iron only to rend open under any strain. It 
would be difficult to maintain this in the presence of the 
fragments of the two Thunderer guns. Or if we go so 
far as to make special allowance for guns whose charges 
were exploded under compression and with exceptional 
violence, yet many will not do so. Rightly or wrongly, 
our wrought iron system of construction has had its reputa- 
tion questioned abroad and at home. We do not mean 
that powerful guns cannot be made on it, for most of the 
very powerful guns existing are actually made on it. We 
do say, however, that immediate supplies of guns should 
be limited, and the whole question of construction should 
be fairly tried. If Elswick deserves consideration for the 
leading part it has taken in bringing out new type guns, 
may not the same plea be urged for Whitworth and 
Vavasseur for developing the manufacture of steel guns? 
If steel is good, the country will reap the benefit of the 
efforts made by oe firms in the teeth of sweepi 
condemnation and discouragement. As we have poin 
out, steel now claims the very qualities that caused us 
originally to give the preference to wrought iron. Per- 
sonally we look upon steel as liable still to deceive. It 
has ways that need to be better understood yet,and we could 
quote examples of guns in support of what we say ; but we 
may fairly question whether steel may not be proved to 
have powers so far in excess of those of wrought iron that 
a built-up gun may be made with sufficient margin to 
cover any danger arising from uncertainty, and yet 
able to bear more than our present service guns. 
Lastly, on the other hand, we Ga Sir W. Palliser’s 


guns, adopted on a sweeping scale on the other side of the 
Stee which on never been fairly burst, or 
anything like it, to our knowledge. 

e have notthe slightest wish to contrast our own 
unfavourably with these. We only urge that its credit is 
so far questioned that we have no right to be satisfied 
without a trial. If we had either of the other systems in 
the service we should plead equally for this, Even from 
the point of view of our own Gun Factories and that of 
Elswick, we should urge a fair trial. Perhaps of the two, 
Elswick is specially responsible for the confidence placed 
in our present system. We hear of an officer urging a plea 
somewhat in the following e :—“ You may set us 
down as prejudiced, but look at Elswick. Armstrong and 
Noble are not fools. Their credit and profits depend on 
the excellence of their guns, and they prefer the same 
system that we do.” Clearly the question can only be 
settled by a thorough trial, and we trust that the country 
will be satisfied with nothing less. If our present system 
is the best, it will be well worth our while even pecu- 
niarily to prove it so abroad. Our private factories really 
save us the necessity of having two or three Arsenals. It 
is important for their credit that they should be demon- 
strated to have guns capable of competing against the world. 
Let such a competition be invited. Weare supposed to have 
a new committee deserving of extraordinary confidence. 
We have the highest authority for assigning to them 
independence tempered with discretion. What a happy 
position, then, are we in for the trial we suggest. 


THE CORROSION OF IRON AND MILD STEEL. 


TuHE minds of those interested in the extended use of 
mild steel for constructive purposes have lately been some- 
what troubled. Mr. Philips, secretary to the late Admiralty 
Boiler Committee, read a paper a few weeks since before 
the Institution of Civil Engineers setting forth the results 
of certain experiments made by that committee, together 
with certain others since made by himself. The conclu- 
sions deducible from these experiments were that mild 
steel under almost all conditions to which it is likely in 

ractice to be exposed, corrodes much faster than wrought 
iron, If this be really the case it naturally follows that 
mild steel is a much less trustworthy material than it was 
supposed to be ; and the reduction of weight of scantlings 
now allowed by Lloyd’s surveyors in consideration of 
superior tensile strength, ought to be in future prohibited, 
while the reduction in thickness in steel plates for marine 
boilers, as co’ with iron, must also be discontinued. 
For it is not so much the strength of a structure when 
brand new that needs consideration, as its strength after 
a few years of active or passive service. If corrosion 
should be proved to be likely to do its deadly work upon steel 
considerably more rapidly and completely than upon iron, 
how can original reductions of thickness be any longer 
safely permitted when the more corrodible material is 
used? It is true that some rather severe criticisms were 
passed on Mr. Philip’s paper during its discussion, but 
inasmuch as the Institution of Civil Engineers’ meetings 
are not open to the public, nor attended otherwise than 
occasionally by members of the iron and steel trades, the 
unfavourable effect of the paper as regards mild steel 
might be considered still to remain in full force. In this 
position of affairs Mr. Parker’s paper upon the same sub- 
ject was placed first on the list at the recent meeting in 
London of the Iron and Steel Institute, and was generally 
pronounced to be extremely opportune. There is scarcely 
anyone whose evidence on such a matter is entitled to 
more respect, whether on account of the writer’s great 
practical experience, his thorough technical knowledge, his 
independent position, or his fearless candour, as testified 
by his recent paper on the Livadia’s boilers. Mr. Parker 
was therefore expected to give valuable and trustworthy 
evidence, and so he did. Let us now consider what 
he said. 

He first reviewed the experiments made by the Admi- 
ralty Boiler Committee, admitting that on the surface they 
appeared decidedly unfavourable to steel. He considered, 
however, that the deductions made from them were open 
to question, because in making the tests due care had not 
been taken to prevent galvanic action. He did not refer to 
the tests which Mr. Philips had subsequently made 
privately and on his own responsibility. Why this omis- 
sion was made has yet to be explained. He next reviewed 
the experiments made more than forty years ago by Mr. 
Robert Mallet, and though he recognised some value in 
them, he considered that they also, on account of their 
want of een are unavailing in settling the present 
question. He then carefully described his own experi- 
ments, made by exposing six bright and six black discs to 
six varieties of corroding conditions, obtained from each 
of two makers of common iron, four of high-class iron and 
four of mild steel plates. The discs were in all cases 4}in. 
diameter by jin. thick. By means of glass insulators, and 
by carefully excluding other metals from the test groups, 
he endeavoured to avoid galvanic action. He first gave 
the results obtained from the six ups of bright speci- 
mens, and afterwards from those which had been exposed 
to the black or unscaled condition. In the case of the 
bright specimens the loss by corrosion is given in pounds 

r square foot per annum. For the sake of simplicity we 

ave further condensed the results to one average for cold 
and one for hot corrosion. The former includes exposing 
to the action of cold sea-water, bilge water, and the 
London atmosphere; the latter includes three experi- 
ments in the water spaces of sea-going boilers under 
slightly different circumstances. The mean result in 
pounds per square foot per annum is as follows :—Cold : 
Common iron, ‘267 ; best Yorkshire iron, ‘294; mild steel, 
318. Hot: Common iron, ‘261; best Yorkshire iron, ‘298 ; 
mild steel, ‘376. In other words, the excess of liability to 
corrode over and above common iron plates is as follows :— 
Cold: Best Yorkshire, 10 per cent.; mild steel, 19 per 
cent. Hot: Best Yorkshire, 14 per cent.; mild steel, 44 
per cent. 

The common iron comprised specimens of Cleveland and 
of Glasgow plates ; the best Yorkshire of Leeds, a 
Farnley, and Lowmoor ; and the mild steel of Landore, Shef- 
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CuemicaL Socrety.—Thursday, May 19th, at 8 p.m.: ‘On the Reaction 
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field, Bolton, and the Steel Company of Scotland’s make. 
Leaving these startling results of the experiments with the 
bright discs for a moment, let us proceed to the considera- 
tion of those with the black discs. Here Mr. Parker does 
not give us the loss in pounds per square foot per annum, 
but having in his mind the fact that a plate perforated by 
pitting is as much spoilt as one rusted away equally over 
its surface, he confines himself to determining the average 
depth of corrosion locally, where accidentally denuded of 
seale, of black plates compared with the same generally of 
bright plates. He finds a great increase of irregularity 
resulting from carelessness in leaving the scale on. Thus 
with the bright specimens, the ratio 80: 100 about 
expresses the maximum variation in the loss between any 
two specimens similarly tested, whether common or best 
Yorkshire iron, or mild steel. But with the black speci- 
mens, whilst 40 : 100 expresses the maximum variation 
for common iron, 30 : 100 expresses that for best Yorkshire 
iron, and 20:100 for mild steel. The fickleness of 
unsealed mild steel as to corrosion is apparently much 
greater than that of best Yorkshire iron, pe double that of 
common iron. The general conclusion drawn by Mr. 
Parker from the experiments with the black specimens is, 
that leaving the scale on induces pitting, which is tanta- 
mount to more rapid destruction of the plates. Al- 
though scale may be, and no doubt is, a protection 
to the part it covers, it evidently contributes to the 


more rapid destruction of the neighbouring parts ; 
and therefore, unless it be complete and enduring, as 
it may some day be made by the “ Bower-Barff” pro- 
cess, it is worse than useless. Mr. Parker advocates—and 
in this we fully agree with him—that in the meantime all 
scale should carefully be removed, leaving the bare 
metallic plate to ordinary oxidising influences, in case of 
the removal of paint, or of such other covering as may be 
artificially given to it when the structure is new. Dismiss- 
ing for this reason further consideration of unscaled plates, 
we have only to deal with those which have been scaled, 
and which are, therefore, correctly represented by the 
bright specimens. Indeed, as soon as the first film of rust 
pervades a bright plate, it is in exactly the same condition 
as a new plate from which the scale had been carefully 
removed. The question we have placed before us is, how is 
mild steel likely to stand corrosion in ships and in boilers, 
as compared with the iron of which these structures have 
hitherto been mostly made? Here, we regret to say, we 
find ourselves somewhat at variance from Mr. Parker. We 
accept, or rather, we do not dispute his facts; but his con- 
clusion seems to us unwarranted, and to some extent mis- 
leading. Perhaps we ought rather to say that the general 
impression conveyed by his own summing up of his paper 
is not, in our opinion, justified by his experiments. It is 
almost impossible at one sitting to grasp the full bearings 
of a t-chnical paper, such as this, containing a number of 
statistical figures; and an audience naturally looks for 
guidance to the writer as to the conclusions they may 
properly draw. It is these conclusions which we, after a 
careful re-perusal, are disposed to find fault with. The 
following are extracts from Mr. Parker’s paper, containing 
the conclusions referred to :—“ Although the average loss 
of steel is a little greater than of iron, the difference is so 
slight that for practical purposes it is safe to assume that 
bright steel, exposed to sea or bilge water, corrodes no 
faster than bright iron, especially than the better qualities 
of iron.” “When exposed to the atmosphere, although 
there is no great difference between the common and the 
better sorts of iron, the steel appears to have lost consider- 
ably more than either Lowmoor or any other iron, and the 
same is the case with those discs exposed to the action 
of boiling water with or without zinc. Again, in 
another place—‘So that although the present experi- 
ments confirm the prevailing impression that bright 
mild steel does corrode faster than iron, when we get 
from cold sea-water to the condition of a marine boiler the 
difference is not so great as to establish the matter 
beyond question.” And further on—‘ It would perhaj 
not be far wrong, speaking generally, to say that the 
different pieces of iron differed as much among themselves 
as they did from steel ; and certainly the effect produced 
on my mind after carefully weighing the results of the 
experiments has not been to raise any apprehension that 
steel boilers or steel ships are likely in the future to 
corrode to any serious extent more rapidly than iron.” 
As to the practical working of the 1100 steel boilers 
now in use—* Greater irregularity in the corrosion of the 
steel is reported, due to the unequal action of the scale ;” 
and, finally—‘“ Neither from the series of experiments 
which-I have described, nor from our daily experience up 
to the present time, is there any reason to believe that the 
question of corrosion is likely to forma bar to the extended 
use of steel for marine boiler-making purposes.” 

Now, when we consider that no ship afloat has been 
built of “ Lowmoor ” or any other prime brands of “ best 
Yorkshire iron,” or is any ever likely to be on account of 
the cost, there is no use introducing into the discussion 
the liability of such brands to corrosion as compared with 
steel in ship construction. Having successfully driven 
iron nearly out of the market for rails, steel-makers are 
now naturally endeavouring to do the same as regards ship- 
building material. But it is the so-called common irons 
of Cleveland and Glasgow that have to be superseded, if any, 
and not those of Lowmoor or the Leeds district. In ships 
the corroding elements to be contended with are three, 
every part of the hull being liable to be acted on by one 
or other of these. They are cold sea water, bilge water, 
and the atmosphere. The practical aim of the manufac- 
turer must therefore be, to make iron or steel which will 
stand any of these destructive agencies—and no one can 
say to which one a particular plate will be most subjected. 
We therefore have amalgamated Mr. Parker’s first three 
columns of results into one general result for “cold corro- 
ding,” which nearly corresponds with ship-plate corrosion. 
This we have shown drives us to the startling conclusion 
that mild steel corrodes 19 per cent. faster than the iron 
ship plates at present in use. In other words, by the time 
a clean, unpainted Cleveland ship plate jin. thick has 
corroded away, a 3in. mild steel plate would also be 


completely oxidised ; and yet, the steel ships now under 
construction and afloat are not 20 per cent. thicker—as it 
would appear they anges to be—but 20 per cent. thinner 
than they would have been of iron. 

As to boilers, the fact brought out by Mr, Parker 
that mild steel in boiler water spaces corrodes 44 per cent., 
and best Yorkshire iron 14 per cent. quicker than common 
iron, is startling in the extreme. Indeed, had Mr. Philips 
been present at the discussion —and it is a matter of 
regret that he was not—he would have been justified in 
making some rather pertinent and forcible observations. 
He might have said very properly, “It is contended that 
the Boiler Committee's experiments are valueless, and by 
inference that my whole paper, which included other con- 
firmatory experiments, should be discredited ; and yet this 
new set of experiments, in the making of which all previous 
faults have n avoided, has produced very similar 
results. I claim that the position I took has been 
strengthened, and not weakened.” It must not be sup- 
posed that common iron is.out of court in consideration of 
ee ge of the question. Common iron, as here under- 
stood, is the iron of the Cleveland and Glasgow districts. 
Large quantities of boiler plates are made in both these 
districts for marine and other purposes; and these are 
more carefully made than ship shame: yet they are mainly 
from the native pig irons; and as far as resistance to 
corrosion goes, there is no doubt they have all the 
good qualities of the lower brands. It is probable that 
the weight of iron from the whole best Yorkshire district 
worked up annually into marine boilers is quite insignifi- 
cant compared to what at present is being supplied by 
Glasgow and the North of England. Indeed, mild steel 
has for long been so much cheaper in comparison that 
the question for consideration has been—‘“ Shall it be 
Cleveland or Scotch iron boiler plate, or shall it be mild 
steel?” And not, “Shall it be mild steel or Best York- 
shire iron?” The very high initial cost and the heavy extras 
rigidly enforced, amounting in many cases to £50 to £60 per 
ton, have precluded the use of Yorkshire iron except, as it 
were, ap eaniee. Much more might be said, if space per- 
mitted, about the physical properties of iron and steel. 
fessor Kennedy’s paper, recently read before the Institution of 
Mechanical Engineers, and the discussion thereon, disclosed 
some remarkable facts, hitherto unknown or unappreciated. 
Among these we may mention—({1) That permanent set 
commences with mild steel—which alone is admissible 
for ships or boilers—at about 8 tons per square inch, 
as compared with 11 or 12 tons with North-country iron ; 
(2) that at about 18 tons per square inch a distinctive 
“breaking down” or disintegration takes place, which has 
no analogy in iron short of its final breaking strain of, say, 
21 tons per square inch; and (3) that for thicknesses 
above jin. or fin. mild steel is no stronger, and on account 
of the Ho meg of doing sufficient work upon it, less 
trustworthy thaniron. But our present object has been to 
discuss Mr. Parker’s valuable paper upon corrosion, and 
therefore we content ourselves with simply alluding to the 
physical peculiarities of steel just named. In conclusion, we 
would ask shipowners, shipbuilders,ship insurers,and under- 
writers’ surveyors to pause fora moment and ponder deeply, 
whether, metaphorically speaking, it is not possible there 
may be “rocks ahead” which will, in a not very distant 
future, play havoc with structures made of extra thin plates 
of extra corrodible material. 


BRIGHTON BEACH, 


Tue letter with which we were favoured by Mr. Ellice- 
Clark with reference to the works now eed at 
Hove, and which we published in our issue of May 6th, has 
done much towards clearing upseveral of the points which 
we discussed partly on data furnished by the Brighton 
Herald, and we should be wanting in courtesy towards Mr. 
Ellice-Clark did we not admit that, in one instance at all 
events, our strictures upon his design of the work had 
been based upon an erroneous impression derived from a 
misunderstanding. In our last article we stated that 
we could see no advantage in so designing the con- 
crete blocks as to make the voussoirs of an arch. 
From what we read, we had believed it to be Mr. 
Ellice-Clark’s intention to form the entire body of the 
concrete groynes by a series of concentric arch rings, 
By his letter our misapprehension is entirely removed, 
and we are fully at one with him as to the strengthen- 
ing likely to be derived by the series of arched bays his 
illustrative sketch showed. 

We cannot, however, so fully agree in Mr. Ellice-Clark’s 
dictum that “ Long experience has demonstrated that to 
ensure this—the arrest of travelling beach—groynes must 
be carried out a certain distance seawards.” We are inclined 
still to think that, supposing the groynes to be high 
enough to prevent wash of beach base at high tides, it 
would be all that is required to stay the shingle from 
further eastward progress. We have seen—we think at 
Worthing—a short sea-wall forming a T-end to a groyne, 
which, we believe, if there be real force in Mr Ellice- 
Clark’s argument that a projecting groyne be necessary, 
would obviate the of shingle round a groyne 
stopped as we have suggested at the normal extension line 
of the beach. We have so freely stated in previous articles 
our opinion that in works for tidal action arrest there is 
a great element of uncertainty, that we fully guard 
ourselves against the presumption of offering an infallible 
criticism or suggestion, and we are fully prepared to recog- 
nise the value of Mr. Ellice-Clark’s design illustrated by 
the sketch in his letter for a series of trending groynes. 
Looking at his sketch reminds us forcibly of a wave-line, 
and the nearer wave action can be approximated to in 
works of the kind, the more likely are they, we hold, 
to be successful. The reasons assigned for limiting the 
size of the concrete blocks to a mass capable of being 
carried by two men are unanswerable in the face of the 
very great increase in cost which the adoption of larger 
blocks would have involved; that is, always supposing 
that those now employed are by the interlocking, joint- 
breaking, and ivodiing given to them, certain to answer 
their intended purpose, 

Mr. Ellice-Clark has to a great extent met our objec- 


tions to the limited quantity of water used with the 
cement, by his statement that the blocks are rammed 
home as the mixture is put into the mould. No doubt 
this would set free the air and remove the objection we 
raised. But since writing our last article on this subject 
it has occurred to us to look more fully into the conditions 
stated by the Brighton Herald, wider which the cement 
for the works is being supplied by the makers, and we see 
reason to fear that by the insisting on so high a resistance 
to tensile strain as 420 1b, to the square inch, a danger has 
been incurred, lest, to obtain the eaneee strength, the 
pro rtion of lime in the cement should become injuriously 
nigh, Such proportion would not probably have been 
of importance but for two facts. The first is the 
use of salt water in the mixing. We believe the first 
authorities, including Sir John Coode in most of his recent 
harbour works, abandoned the practice of using salt water 
in such constructions, and we can hardly conceive the 
neeessity for it when we read of the quantity of fresh water 
daily pumped out from the excavations and arising from 
land springs. ‘The second fact, giving rise to the abandon- 
ment referred to, is, what is now well known to engineers, 
that in all concrete construction exposed by the ebb and 
flow of tide to alternations of wet and dry intervals, the 
concrete has shown a tendency, within the ranges of such 
ebb and flow, to rapid decay, and this tendency has been 
more strongly marked in all such structures when sea 
water has been employed in mixing the cement. The 
concrete in such places can be readily picked out with the 
finger, so rotten does its face in time become ; and analyses 
made of the efflorescence, which we have before spoken of 
as being long continued, has demonstrated that there is 
a decomposition of the materials of the cement, due, it is 
believed, to the effects of the alternation of wet and expo- 
sure to air. It will be of interest to observe if, by restrict- 
ing the quantity of water used in moulding the blocks, 
Mr. Ellice-Clark has obviated this result. We shall be 
lad to learn that he has so succeeded, but we confess to 
eeling doubtful about it. 

We feel sure the Hove Commissioners and their engi- 
neers must agree, as Mr. Ellice-Clark writes that he does, 
in our view as to the necesity of legislative control in 
works of this nature. In the case of the town authorities 
there is the strong pecuniary argument to certify 
to the genuineness of their view, for all the expense they are 
now incurring has arisen, we believe, from the absence of 
such control being exercised over towns further to the 
westward ; and we are fully inclined to give to the Hove 
Commissioners that credit for boldness in carrying out 
what is toa certain extent experimental work, which their 
engineer, Mr, Ellice-Clark, claims for them. 


RED-HOT BOILERS, 

_ Tue Manchester Steam Users’ Association being 
wealthy is able to spend money on scientific research of a 
very practical and useful character. Experiments were 
made sonie years since by Mr. Lavington Fletcher, the 
able engineer of the association, on a large boiler specially 
constructed for the purpose ; and these experiments taught 
engineers something about the strength of flues, the fitting 
of manholes, and many other points. More recently Mr. 
Fletcher has been experimenting on the strength of 
rivetted joints in boilers, and we have given some of the 
results at which he has arrived in our report of the Pro- 
ceedings of the Institution of Mechanical Engineers, 
last week. Not content with all this good work, the Asso- 
ciation is now having a full-sized mill boiler built, with 
which to try an interesting experiment. The boiler will 
be fired in the ordinary way; then it will be allowed to 

t short of water, until the furnace crowns become red- 

ot, and cold water will then be showered on them. This 
costly experiment will be carried out to convince sceptics 
that an explosion cannot be caused in this way. Mr. 
Fletcher knows the kind of people with whom he has to 
do ; and thinks no doubt that he can by ocular demonstra- 
tion prove that an explosion cannot be produced by —s 
feed-water into a red-hot boiler, in a way that will set al 
doubts at rest; and we hope he will be successful. The 
popular theory is—or shall we say was!—that when cold 
water was turned on hot iron an enormous quantity of steam 
was made, which could not escape, and the boiler burst. 
The theory was absurd, but none the less popular. Its 
absurdity can be proved without the aid of a boiler. The 
specific heat of water is nearly nine times that of wrought 
iron ; that is to say, one pound of iron in cooling one 
degree can only surrender heat enough to raise one-ninth 
of a pound of water one degree. If we suppose a boiler, 
working at 50 lb. on the square inch, to have two 
flues 2ft. 10in. in diameter and 30ft. long, and that 
the crowns of these flues are gin. thick, and that the 
boiler becomes short of water, so that a strip of the crown 
of each flue 1°5ft. wide becomes overheated, we shall then 
have 90 square feet of iron, weighing 1350 lb., heated, 
say, to 1400 deg.—a bright red approaching white. Now 
let feed water at 100 deg. be turned in; each pound of 
this water will demand to convert it into steam of 50 Ib. 
pressure, about 1100 deg. The temperature in the boiler 
will be 300 deg., consequently the iron can only cool down 
to this point, and 1400 —300 = 1100; but 9 Ib. of iron 
contains at any given temperature only as much heat as 
one pound of water at the same temperature ; and this 
being the case a moment’s thought will show that, under 
the conditions stated, if we divide the total weight of 
overheated iron by nine we shall get the weight of steam 
which it can make from feed-water at 100 deg. Now 


1350 _ 150, and 150 lb. of steam at 50 lb. pressure 


would occupy 975ft.; but the boiler must be more than 
half empty, or the crowns of the flues could not be 
exposed to the extent stated. Assuming its diameter to 
be 7ft. Gin., the steam would have at the time a 
capacity of at least 700 cubic feet. As this is already full of 
steam at 50 it is clear that the steam made by the 
heated iron must have a greater pressure, and a smaller 
volume; and a simple calculation which we need not give 
in detail will show that even if no outlet whatever existed 
for steam, the pressure could not exceed 165 Ib, absolute, 
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or 1501b. above the atmosphere—but this isa strain which 
a 7ft. Gin. shell ought to withstand very readily. The 
bursting pressure of such a shell, double rivetted, and of 
sin, plates, is 365 1b. But it should be evident that the 
conditions could never be brought about. It would be 
impossible to get tubes to retain their shape under a 
pressure of 50 Ib, on the square inch if they were heated 
to a bright red heat as stated; and it is very difticult to 
see how under any circumstances they could be heated red 
hot, as we have aoe for the sake of argument, from 
end to end. Mr. Fletcher will of course have negative 
results from his experiments; he cannot burst the shell 
of his boiler. 

In dealing with the subject, however, it is well to bear 
in mind that the capacity of the steam space in a boiler 
may exercise a very important influence. Thus if Mr. 
Fletcher were to take a vessel of small capacity and overheat 
it, and inject water, he might very readily have an explosion. 
This has no doubt taken place with kitchen boilers of cast 
iron. These are thick, small, and of weak form. <A boiler 
having a capacity of about 2 cubic feet will weigh say 
150 lb., and this if heated red hot would, as we have seen, 
make over 16 1b. of steam. It is not probable that the 
whole of such a boiler would be so heated, but it might 
easily convert 51b, of water into steam of 200 Ib. pressure 
having a volume of over 11 cubic feet. If the steam 
could not escape, and was all retained in the boiler, it 
would have a pressure of over 10001b. on the square inch ; 
and it is clear that if the generation of steam was very rapid 
only an enormous orifice could save the boiler. There is on 
record a case in which a woman attempted to pour a pail full 
of cold water into a kitchen boiler which was red hot at the 
time ; the boiler was shattered by a violent explosion, and 
if we mistake not the woman was killed. No doubt the 
water was run in rapidly through a filling hole, and the 
steam was produced so quickly, that a momentary strain 
was. put on the metal ne it could not withstand, 
Events such as these have fostered the popular belief in 
the danger of turning fresh water into a red hot boiler, 
which belief has no real foundation. It must not be for- 

otten, however, that a catastrophe may be brought about 
in a different way by turning the feed into a boiler when 
short of water. At such a time, especially if there is a 
heavy fire on, the water will be in violent ebullition, and 
will wash over and cool the plates, preventing them from 
becoming red hot ; but if the feed be put on full, ebullition 
will be checked, the water-level will fall, the crown plates 
will be exposed, become red hot and collapse. But this 
must not be attributed to an abnormal augmentation of 
pressure due to cold water and hot iron coming in contact 
with each other. 

We would suggest to Mr. Fletcher the propriety of 
extending his investigations, and endeavouring to arrive at 
some explanation of the cause of the coming down of 
marine boiler furnaces, We illustrated in our impression 
for March 25th, a pile of flues which had thus partially 
collapsed, It was believed that Fox’s system of corrugating 
flues would have prevented this, but the hope has not been 
realised. The Assyrian Monarch, a large, full-powered 
steamer, built by Messrs. Earle and Co., has collapsed one 
of her corrugated flues. It is said that the flue shows 
signs of over-heating. It must not be forgotten that in 
marine boilers it is almost impossible for a anced crown 
to be over-heated by shortness of water. Over each 
crown the water stands in an average boiler quite 6ft. 
deep. Mr. Parker, of Lloyd’s, has been investigating these 
failures, which have now reached such a point in number 
and importance as to threaten seriously to impair the 
value of high ak aay at sea; and we believe he is dis- 
pee to conclude that the over-heating is due to the 
ormation of a thin coating of grease on the outside of the 
flue, which effectually prevents the water from coming in 
contact with the metal. Failures of flues by over- 
heating when the boiler is well supplied with water are 
not unknown in Mr, Fletcher’s own practice, and he would 
do a good work if he would further investigate this sub- 
ject. Not, perhaps, unnaturally, a large number of people, 
especially makers of cylinder lubricants, are disposed to 
a the accuracy of Mr. Parker's conclusions ; and if 

r. Fletcher can strengthen his hands by an independent 
investigation, he will do something worthy of much 
praise, 


NORTHERN GAS PRODUCTION, 

Ose of the effects of the attention that has been given to the 
electric light is shown in the general attempt of the gas com- 
panies and owners to cheapen the price of gas. In the Teeside 
district there have been several reductions in the price of gas 
announced by companies and corporations, but as the average price 
varies from about 2s, 6d. to 4s. per 1000 cubic feet, it is evident 
that the northern towns are not amongst those that have the 
benefit of the cheapest gas. In one of these towns where the 
price is comparatively low, there is a consumption of about 115 
millions cubic feet, which may be said to be about 3000ft. per 
year for every person in the district supplied. This is a very 
small consumption when tested with that of other towns, and 
especially in the towns where gas is cheap, and where it is used 
largely for power and for fuel. In some of these north country 
towns there is an intention to extend the use of gas for cooking 
purposes, and the owning corporations are expressing their willing- 
ness to supply stoves and other apparatus on hire for use. By this 
method, and in others that might be named, there is a 
certainty of the increase of the use of gas. It affords many 
advantages for use as a fuel. It may be made cheaply, it is cleanly 
in use, capable of instant and ready regulation, and can be imme- 
diately lit or put out—advantages that will make it much more 
used for fires in offices, consulting rooms, and other places where 
attendance to a fire is not convenient, and there can be 
no doubt that there will be an extension of the use of gas for 
cooking pu , a8 its value in this direction is better known ; 
whilst it is probable that as the gas companies find that in some 
of the large areas its use is restricted, they will endeavour to 
introduce gas into cottages for lighting purposes much more than 
they have done—possibly by some such method in regard to pay- 
ment as now prevails in respect to the water supply. In all 
these ways, if the companies or corporations that supply the gas 
will take the initiative, they will that find that the use of gas will 
continually grow. But one of the essentials for that growth is 
greater cheapness, Hitherto, the use of gas has been much of a 


monopoly—that is to say that gas has had a monopoly for the 
lighting of towns. Now for all its uses it will have competition, 
though in a restricted area, and hence there will be the usual 
results of competition. In the north of England there are 
many advantages possessed by the gas producers, not the least 
of which is the cheapness of coal, which is given by proximity 
to the coal-fields, But in the north there has not been so full a 
use of the product as there has been in the south, and it will 
now be forced on the companies to cultivate the sale in much 
the same manner that a private trader would have done, With 
greater cheapness, and the cultivation of the trade, there should be 
a very great extension of the consumption of gas in the northern 
towns, as well as the use of the electric light, which comes 
slowly into use. 


WATER SUPPLY IN THE MIDLANDS. 


COMMENDABLE enterprise is being shown by the corporations of 
Birmingham and Wolverhampton in securing an ample supply of 
good water at all times available for the use of the inhabitants. 
In tion with conspi additions to their pumping plant, 
the Town Council of Birmingham have accepted tenders for the 
construction of a reservoir, 98 acres in area, and capable of 
holding 400 million gallons. Such a reserve supply will make 
the town comparatively independent for a whole month of any 
accident to the pumping machinery, or of any cessation of flow 
through a protracted drought. The Corporation of Wolver- 
hampton have it in contemplation to take similar action in their 
case, by the construction of a reservoir of 20 acres. Meantime 
they are about to spend £8150 in additional sinking through the 
red rock, and in the requisite increased pumping appliances. A 
decision to spend that sum was virtually arrived at on Monday, 
when the council received their water committee's report, and 
accepted the tender of the Lilleshall Company for the supply and 
erection of the engine and pumps for the sum of £4430, The 
low price of coal is greatly helping all the water companies. 
When coal was dear, the people of Wolverhampton had to pay 
a water rate of 74 per cent.; they are now paying 5 per cent.; 
and the favourable balance at the end of the last financial year’s 
working was £5000. There is, therefore, every probability of 
the whole £8000 being paid out of profit, together with the 
additional £650 a year as working charges. Whether or not 
history repeats itself in respect of the price of coal hereafter, 
the committee have done wisely in making economy of working 
a leading requirement in the machinery which they have selected. 


LITERATURE. 


3s Tr ctions for 1880, London; E, and 
F.N. Spon, 1881. 

Tue Society of Engineers was established in 1854, and 
at first included in its ranks many gentlemen who were 
not, strictly speaking, engineers at all. As time passed, 
however, some of these members died, and others retired. 
The Society now has about 300 members, and as much 
caution has been observed in electing candidates, it may be 
safely said that it represents in a very full sense of the 


Society of Engi 


‘word the profession. The age of the Society, the circum- 


stance that it has hardly ever been distracted by internal 
warfare, and the positions held by a very large number of 
its members, all contribute to give it high rank, and to 
remove it from the category of only too many other bodies 
which are not representative and exert little influence. The 
transactions of a society or institution supply evidence of 
its merits or demerits, and the transactions of the Societ 
of Engineers for 1880 are not inferior to those whic 
it has previously issued year after year. The volume 
contains the inaugural address of the president, Mr. Bernays, 
and six papers, “On the Utilisation of Coal Slack in the 
Manufacture of Coke ;’ “On Distilling and Hoistin 
Machinery for Sea-going Ships ;’ “On Sensitiveness an 
Isochronism in Governors ;’ “On Modern Steel as a 
Structural Material ;’ “ Engineering Notes on Cyprus ;” 
and “On the National Value of Cheap Patents.” There 
is, besides, an account of the vacation visits paid by the 
members of the Society to various places of interest. The 
volume is sufficiently, though not profusely, illustrated. 

The inaugural address is very good ; indeed, in many 
respects it is the best thing of its kind of the year. Mr. 
Bernays took for his theme the position of the Society of 
Engineers in its relation to the profession at large ; and in 
handling his subject he showed that the papers read, and 
the visits paid during the vacation, are closely connected 
with many of the most important subjects of the present 
day. He went over a large range, and he had something 
to say on each paper and its discussion which was of value. 
He concluded his address with the following words, which 
deserve reproduction, and give a good idea of Mr. Bernays’s 
style. Quoting Redtenbacher, the Rankine of Germany, 
Mr. Bernays said :— 

His motto may be rendered into English thus :—‘‘ The general 
principles of hani titute the only true and lasting basis, 
not only of engineering science, but for the whole vast realm of 
sciences penetrating into mysteries of nature”—or, in other words, 
nothing can be undertaken in this world of ours, no action or 
reaction can take place, which cannot finally be reduced to a 
mechanical problem ; and whether a science is called physics or 
chemistry ; whether we combine or dissolve bodies ; whether it is 
a question of heat, or light, or electricity ; whether we consider 
the motion or inter-action of the stars, the movements of the 
winds or of the waves, the growing of plants, and even the descent 
and evolution of man, the more nearly the explanation of a natural 
phenomenon approaches a mechanical solution the more accurate 
such explanation is likely to be; and as it is the engineer, in the 
widest sense of the term, who will ultimately have to deal with 
every natural phenomenon, in one form or another, in his endea- 
vours to make the ‘forces of nature subservient to the uses of 
man,’ it is to the young engineer the key of the whole situation 
must be given, by inculcating him, at the very commencement, 
with sound principles of mechanics.” 

The two first papers in the volume are on two important 
subjects, concerning which there is actually no literature 
in existence. That on coke may be regarded as a complete 
panes “f and, taken with the discussion, may be said to 
supply all the information available concerning the produc- 
tions from small coal. In the same way, the paper on 
hoisting and distilling machinery supplies information 
which cannot be had elsewhere. ‘Tt isto be regretted that 
the discussion which followed was not longer and more 
interesting. When — on recondite subjects are read, 


this is often the case, those who listen being unable from 
their Ss to criticise, and consequently contenting 
ves with asking questions, The paper on governors, 


themse 


by Mr. Rigg, might be regarded as a chapter from a larger 
work. It is in itself complete, but it is somewhat narrow 
in its range. It may said of it, however, that it 
introduces those who study it to the very latest develop- 
ments of the steam engine governor, and we are not 
aware that in any English treatise on the steam engine 
has the relay system been dealt with in the same way ; 
indeed, we are not quite certain that it has been handled 
at all by English writers under this title. ‘“ Whenever a 

vernor,” writes Mr. Rigg, “directs the action of an 
independent power to a certain work, the system 
becomes one of relay, and this is a plan, in one form or 
another, applied to many high-class engines.” 

Mr. higg’s paper was the last read before the summer 
holiday season, during which no papers are read. Instead, 
the Society of Engineers does that which hardly any 
other body does in England. Trips are made to various 
places of interest, and it is very difficult to overrate the 
value of these trips, especially to the younger members of 
the profession, as a means of instruction. After the first 
visit, which was paid to the South Metropolitan and 
Crystal Palace Gasworks, a number of the members dined 
together at the Crystal Palace, on the 29th of June, 1880. 
A couple of pages are devoted to abstracts of the speeches 
made on this occasion, and we feel tempted to quote from 
the speech made by Mr. Livesey, engineer of the South 
Metropolitan Gasworks. He proposed the “ Success and 
Prosperity of the Society of Engineers,” and he said much 
that applies to all societies of the kind. “One of their 
great wants is a er of good papers, and nothing 
teaches a man so much about a subject as writing a paper 
on it.” Mr, Livesey holds that much of the prosperity of 
the Society is due to the practice of visiting works, “ which 
enable many men to see, touch, and handle that which 
before they only knew as adrawing.” This was suggestive 
and to the point,and we may add that the credit of 
inventing this system of paying visits is due to Mr. A. 
Williams, the honorary secretary and treasurer. 

After the vacation two papers were read, one by Mr. 
Beaumont on steel, and the other by Mr. Grierson on 
patents. Both papers have been very fully considered in 
our own pages already, and it is therefore not necessary to 
say much concerning them now. The first puts certain 
things concerning the failure of steel in a clear light; as 
regards the second, we believe that Mr. Grierson is entirely 
mistaken in his views, but his paper sets forth these views 
very clearly and compactly. Te volume is well printed 
on good paper, and will add to the reputation of the 
Society. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Upon ’Change in Birmingham this afternoon, and yesterday in 
Wolverhampton, the sheet makers were short of orders from the 
galvanisers. Orders on Russian account for sheets have been 
mostly secured by Wairington makers, on account of their lesser 
prices. Sheets, singles, were quoted £7 5s. to £7 15s.; doubles, 
£8 5s.; and latens, £9 to £9 5s. Some brands of galvanised sheets 
were lower by 10s, per ton compared with two or three weeks back. 

The Australian mail which has been delivered this week has not 
brought the — any large accession of orders. When the 
mail left Melbourne, corrugated iron was quoted at £20 10s. for 
26 EF of ordinary brands. Fine brands were offered at £21 10s. 
to £22. Two hundred cases of “Stork” brand had been sold, 
chiefly ‘‘ to arrive,” at full rates. Sheet iron was going off quietly. 
Assortments of Nos. 8 to 18 were selling at £11; while for Nos. 20 
to 26, £13 was obtained. Plates were steady at from £9 to £11. 
Bar and wrought iron was moving also at £9 to £11. Hoop iron 
“* for trade purposes ” was offered at £10 to £11. Tin-plates were 
saleable at 15 per cent. advance on invoice for good assortments at 
say 21s. 6d. for I.C. coke. 

e demand this afternoon for stamping sheets and tin-plates 
was active. The bulk of the orders are coming just now from the 
United States, Australia, the Cape, Germany, and Russia. 

tgp + and strips are in capital sale, chiefly for local consump- 
tion, but also for Australia and the Continent. Some makers 
report that they have two months’ work ahead. Prices vary very 
much, in some instances as much as 20s. and 30s. per ton for iron 
which is all of asimilar class and of very similar quality. From 
£6 5s. to £6 10s. at works is quoted for hoops, but some people are 
accepting less. Common gas tube stripis at a minimum of £512s. 6d., 
and between this 7 and £8 10s., which is being obtained for 
strips for bi tubes, the quotations are very numerous. 

Boiler-plates were £8 to £9 and £9 10s., according to make. 
Marked varied from £7 12s. 6d. to £7 10s. and £7, and 

dium and bars from £6 10s. to £5 10s. per ton. 

In pig iron, competition was severe amongst representatives of 
distant makers. Northampton, North Staffordshire, and Wigan 
part-mine pigs were all about 45s. per ton, and Northampton sorts, 
42s, 6d. to 45s. Native cinder pigs were 40s. to 37s. 6d. A few 
part-mine and cinder pig firms reported that they were selling all 
their make. In the case of Messrs. Alfred Hickman and Son, this 
means the sale of no less than 1150 or 1200 tons weekly. In the 
face of Shropshire all-mine pigs at £3, and Staffordshire ditto at 
£3 2s. 6d., hematite agents were not this afternoon able to do much. 
Their lowest quotation was £3 5s.—the figure asked for the hema- 
tites of the Wigan Coal and Iron Company, and also for an 
exceptional lot of Welsh hematites that were on offer. Trede- 
gar hematites remained at £3 7s. 6d., and a sale of a 500-ton lot 
was reported. Barrow hematites were still quoted at £3 10s. 

Our constructive engineers are on the look-out for a share of the 
ironwork that will be required for the large extensions that are 
contemplated by the Midland Railway Company at the Liverpool 
terminus. 

The engine which the Lilleshall Engineering Company, Shrop- 
shire, is going to supply to the Wolverhampton Corporation for 
erection at their Cosford Brook pumping station is to pump 
4,000,000 gallons per day. It is a single cylinder Cornish, having a 
stroke of 8ft., and a 56in. cylinder. It will make ten strokes per 
minute, will be fitted with gt yew differential valve gear, 
and a surface condenser. It will work a pump with a 32in. 
bucket, 120ft. deep, and also a high-lift pump with a 17in. ram, 
and a 24in. bucket, and having a 4ft. stroke. In this latter case 
the water will be raised 280ft. To drive the engine two double 
flue boilers—30ft. long by 7ft. diameter—will be put down, but the 
———_ for these are not yet issued. 

e cable and anchor business is not active. The yards are kept 
going mostly by small orders. Local makers learn that the Scotch 
and North of land shipbuilders are placing their cable and 
anchor orders chiefly in their own localities. As of the 
outfit of one of the splendid steamers now being built upon the 
Clyde for the American trade, an anchor of enormous size, 
lately been despatched from the yard of Messrs. Hy. P. Parkes and 
Ross, of Tipton. It weighs 5 tons 15 cwt., and is believed to be 
second in size only to the anchor of the Great Eastern—which was 
also made by this firm eight years ago. The cable for this monster 
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anchor is going from the yard of Messrs. Noah Hingley, and Son, 
of Dudley. 

It is reported that at the close of the next month Mr. Richard 
Williams, the ing director of the Patent Shaft and Axletree 
Works, Wednesbury, will resign his — as manager, and that 
the present deputy manager—Mr. Wailes—is likely to d 


ciation of Inspectors of Weights and Measures, which have been 
held in Manchester during the week, there has been an interesti 
exhibition of weighing and measuring appliances. Sir Jose 
Whitworth exhibited one of his machines for measuring from 12in. 
up to one hundred thousandth part of an inch; and Messrs. Pooley, 
WM. 


him. It is not, however, understood that Mr. Williams will with- 
draw his interest from this wry Staffordshire concern. 

Messrs. T. Icke and Son, of the Heath Leather Works, West 
Bromwich, have just manufactured two very large machine-made 
driving leather belts. One belt is 469ft. long, 14}in. wide, jin. 
thick, and weighs about one ton. In making it up 24,000 pod 
rivets, weighing 24 cwt., have been used. The length of the other 
belt is 180ft., the width 15in., and the thickness jin. 

The employers of the bedstead and stud makers in the 
Blackheath, Rowley, and Old Hill districts, have granted an 
advance of 2s. per cwt. The men have resumed work after a 
fortnight’s strike. 

Two gentlemen from Birmingham are to attend a sitting of the 
parliamentary committee on railway rates on the 30th inst., to 
give evidence on the subject of inquiry in its bearing upon the 
trade of Birmingham and the district. ‘The evidence has been pre- 
pared conjointly by a committee of the Chamber of Commerce and 
a@ committee appointed by local manufacturers. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—The iron trade of this district continues in almost as 
depressed a condition as it is possible to imagine. Consumers at 
present seem to be in want of little or no iron, and, in the face of 
the decided weakness shown by sellers, merchants are not disposed 
to enter into speculative transactions for forward delivery, although 
iron is offered over the whole of the year at very low figures. 
There was again a very dull market at Manchester on Tuesday, 
and but few inquiries were reported for either pig or manufactured 
iron. Here and there orders are, of course, being given out, but 
where business is done it is at lower prices. Lancashire makers of 
ig iron are still asking 44s. for No. 4 forge, and 45s. for No. 3 
Reet less 24 per cent. delivered into the Manchester district, 
but the sales effected are only very limited in extent. Tolerably 
good deliveries are, however, still being made on account of old 
contracts, and these, with the few new orders coming in, keep 
—— limited number of furnaces at present in blast. In out- 
side brands coming into this market, prices, where they have been 
tested, are easier. I‘have heard of one considerable sale of 
Lincolnshire forge iron at as low as 42s., less 24 per cent. for 
delivery equal to Manchester, and Middlesbrough g.m.b.’s, for 
delivery over the next three months, are offered at 45s. 4d. per ton 
net ma & with sellers up to the end of the year at about 1s. per 
ton above this figure. 


There is very little change to report with regard to the positi 


ter and London, amongst their exhibits had a working 
model ona scale of 3ft. to the inch of a Lift. railway weighing 
bridge with a capacity up to 10 tons or up to 5 ewt. in the model. 
The chief feature of the weighbridge was the readiness with which 
it could be thrown in or out of gear by the action of a lever, the 
bridge when out of gear becoming as rigid as any portion of the 
pemapeny way by being liberated completely from the weighing 
vers and dropped on to solid bearings. 

Barrow.—The hematite pig iron market this week is much 
steadier in tone, and matters wear a slightly better look just now. 
I am assured that the demand for this metal has been much better 
this week than one or two weeks preceding it, and I know some 
very fair orders have been booked ; but orders taken at present low 
rates cannot be said to be satisfactory, and makers do not care to 
do business on a large scale until higher prices are obtainable. The 
output of iron at the furnaces is very heavy, and the amount of 
metal being delivered is also very large—so much so that stocks have 
been reduced a great deal, yet prices do not show even the 
slightest advance, nor are there any signs discernible of any 
immediate advance taking place. The iron trade is not what it 
was expected it would be at this time of the spring of 1881. If 
the present demand is only maintained for some little time stocks 
will be worked down. Prices may then show some inclination to 
increase, but I cannot see at present any chance of this immediately 
being so. Present prices are, No, 1 Bessemer, at works, 58s.; No. 
2, at 57s.; and No. 3, at 55s. 6d. Forge samples are quoted at the 
same. In the steel trade matters can be considered more satisfac- 
tory. I know very good orders have been booked, and inquiries 
are being pretty freely made. Steel makers, however, are some- 
what similarly placed as producers of pig iron, low prices being the 
rule, and makers do not care about accepting heavy contracts, the 
orders they have in hand being at much better prices than can be 
got now. Iron shipbuilders still busy. Iron founders, boilermakers, 
engineers, and others, fairly employed. Shipping much brisker. 
Iron ore m good demand at late rates. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A PARAGRAPH is going the round of the press to the effect that 
Messrs. John Brown and Co., Atlas Works, had secured very 
heavy Government orders for armour-plates, which would kee; 
them going well into the autumn. On inquiry at the works I find 
that this refers to the order I mentioned last week—1200 tons of 
composite armour-plates for H.M.S. Colossus and Majestic, which, 
as I stated correctly at the time, is divided between the two great 
companies, the Atlas and the Cyclops—600 tons for each. Though 


of finished ironmakers. Where forges are busy it is chiefly on old 
orders, as, except for shipment, there are but few new inquiries in 
the market. Where any activity can be reported, it is chiefly in 
railway materials, and some fair enquiries are coming in for light 
rails for export, the quotations for aa, delivered equal to Liver- 
pool, are about £5 17s. 6d. to £6 per ton. For bars delivered into 
the Manchester district, the average prices remain at about 
£5 12s. 6d. to £5 15s., and hoops can be bought at about £6 5s. to 
£6 10s. per ton. 

Engineers generally throughout the district are but moderately 
employed, and but few new orders are reported to be coming in, 
whilst so far as machinists are concerned, I hear that some of the 
principal firms are decidedly in a worse position than they were a 
short time back. 

In the coal trade less activity is generally reported. This, of 
course, is due largely tothe lessened requirements for the better classes 
of round coal for house fire purposes ; but as the falling off in the 
demand in this direction is accompanied bya continued ee 
inquiry for the commoner classes of round coal for ironmaking and 
steam purposes, a general weakness is imparted to the market, and 
prices * all descriptions of round coal are easier. For the better 
classes of round at the pit mouth, 8s. 6d. to 9s. per ton are about 
theaverage quotations ; for seconds, 6s. 9d. to7s. 3d.; and for common 
round coals, 5s. 3d. to 5s. 94. Engine classes of fuel are firm at 
about 4s. 6d. to 5s. for good steam burgy; and 4s. to 4s. 6d. for 
good slack, 

. Shipping generally is dull, and steam coal delivered at Garston 
and Liverpool is being offered at under 7s. per ton. 

Messrs. W. and J. Galloway and Sons are just completing 
a new moulding shop at their Knott Mills Ironworks. This 
shop, which will provide accommodation for about 200 moulders, 
will be one of the largest in the district, and Messrs. Galloway, 
in its construction, have adopted all the modern improvements 
available to render it as perfect as possible. The main 
feature kept in view has been to construct a moulding shop 
which can be so worked that the castings are allowed to cool 
down slowly before they are lifted out of the sand, which, I need 
scarcely add, is a very essential point, particularly in — 
castings, many of which at Messrs. Galloway’s works weig 
up to 20 tons—in securing proper annealing and maintaining 
the toughness of the iron. To attain this the shop 
has been laid out in two sections, worked alternately, so that 
castings put down one day are allowed to remain in the sand the 
whole of the following day to cool, instead of, as is most frequently 
the case, being taken up during the night after they have been 
cast. ‘The moulding shop itself has an area of 170ft. by 112ft., and 
is well lighted entirely from the roof, which is sro. | at a height 
of 48ft. from the floor on massive iron columns, bolted firmly down 
into stone and brickwork foundations, the outer walls being sub- 
stantial brickwork unbroken by windows. The shop is traversed 
from end toend bya couple of travelling cranes capable of lifting from 
20 to 30tons, and arranged to run at three different speeds, according 
to the weight of material to be dealt with, and the iron columns, 
of which there are twelve, are constructed to carry interchangeable 
ten ton jib cranes which can be readily removed and fixed on any 
one column as required, by means of the travellers. Ample space 
is also provided for drying stoves, storage for moulding boxes, and 
for sand mixing, &c. For melting the iron three cupola furnaces 
have been erected 40ft. in height, and with outside diameters of 
7ft., 5ft. 6Gin., and 4ft., the total melting capacity of which is about 
twenty-two tons per hour. These furnaces are supplied with 
Baker's blowers on a duplex arrangement, so as to prevent any 
risk of stoppage in case of accident, whilst the whole blast can be 
applied to the three furnaces simultaneously when required. In 
ae to give as large a capacity as possible to the furnaces, an 
extra heightzhas been allowed between the bottom and the charging 
doors, and steam lifting machinery is being erected for lifting 
the metal, &c., into the furnaces. 

The stoves for drying the cores are also constructed on a duplex 
system, permitting of one side being worked without the other, 
and they are heated by furnaces construc underground and 
completely closed. By this arrangement the stoves are heated 
entirely from the floor, and the hot air being passed from the 
stoves through the furnaces, considerable economy in the consump- 
tion of fuel is secured, whilst stoking is performed outside the 
building altogether. By this arrangement the cores are kept 

ectly clean; in fact the stove itself might be whitewashed. 
e driving power required for the shop is obtained by means of 
rope gearing from a central engine of 120-horse power, which 
actuates the whole of the machinery throughout the works. This, 
I may mention, is one of Messrs. Galloway’s compound engines, 
with instantaneous recoil cut-off gear, of similar to the one 
which gained the prize at the Paris Exhibition, and the first of its 
class which the firm constructed. 
In connection with the inaugural meetings of the National Asso- 


a derable order for steel-faced plates, the Atlas establishment 
is a vast concern, and needs a good deal more than that to keep it 
going well into the winter. 

I heard the other day of the Aldwarke Main—Messrs. John 
Brown and Co., Limited—obtaining an advance of 9d. per ton for 
steam coal. The rise, I am assured, was quite exceptional, and 
was for a very small quantity. 

Heavy orders continue to be received for steel rails, prices still 
keeping very low. Ship-plates and boiler-plates are also in request ; 
several good orders have recently been received from New South 
Wales and South America. There is a iderable busi doing 
in propeller blades for Atlantic steamers, which are chiefly sent to 
Liverpool and Glasgow. They are being produced at the Atlas 
Works ; railway tires, axles, and springs are also largely called for 
by home railway companies. 

The silver and electro-plating trades are very dull, except in the 
case of one or two old-established firms, one of whom has a large 
shipping order in course of completion. 

Messrs. Brown, Bayley, and Dixon, Limited, will probably be 
reconstructed after all. The creditors’ committee have recom- 
mended the acceptance of the offer by the shareholders of a com- 
— of 6s. Sd. in the pound. A meeting of the creditors will 

held to adopt the committee’s recommendation. The share- 
holders will in all probability form a new company to carry on the 
business. 

On Wednesday morning I saw an armour-plate rolled at the 
Atlas Works—Messrs. John Brown and Co., Limited—on the 
“Ellis ” principle of production. When the able chairman of this 
company invented his composite armour I gave a description of 
it in THE ENGINEER. Since that time very great improvements 
have been made in the process. The plate is now constructed in a 
manner which appears to be as near perfection as can be possibly 
obtained, and ought to repay the firm for the anxiety they must 
have had during the last two years. Now the plate has two-thirds 
iron and one-third steel, the steel being the face and the iron the 
back. Instead of the iron forming a framework, into the centre of 
which the steel is poured when the plate is placed horizontally, 
the steel face is now rolled, and a space left between the steel face 
and the iron backing. Into this space the molten steel is poured 
from the ladle, the plate being up-ended and lowered into a pit for 
the purpose. The result is that the scale, instead of being 
spread over the surface, is gathered at the end, and can be com- 
P seo, bog away. A perfect weld is also obtained by this means. 
The plate I saw rolled was 25 tons weight, its dimensions 8ft. Yin. 
by 6ft. 10in. -In the rough the plate was 24in. thick, finished it 
will be 16in. It is one of a series at present being built for H.M.S. 
Majestic. Similar plates are being made for H.M.S. Col 


ning to have marked effects. Makers are much more anxious 
to sell than they were, and are now willing to extend deliveries over 
four or five months without extra charge. This is really a great 
advantage to consumers, and should tend to increase business ; for 
when smelters will not sell ahead except at a considerable 
increase in price, consumers who are usually obliged to commit 
themselves, must either pay the extra, or confine themselves to 
dealing with merchants, or run the risk of the market, all of 
which are impediments pti 

The stock in Connal’s stores is now 169,854 tons, being an 
increase of 834 tons during the week. Their Glasgow stock is 
554,086 tons. 

Manufactured iron continues in steady demand. Specifications 
against old contracts are coming in freely, and the mills are running 
regularly. Plates are selling at from £6 2s, 6d. to £6 5s,; and bars 
and angles at from £5 7s. 6d. to £5 10s. free on trucks Middles- 
brough, cash less 24. 

The extensions which have for long been in bg ny at the 
Eston Steel Works are now almost complete. new rail and 
angie mill will, it is expected, be started some time this week. 
Last week some test blooms were rolled successfully into billets, 
angles, &c. The general arrang' t of the inery is the same 
as in the older part of the works, that is, the ingots are heated in 

as furnaces, then cogged down into blooms in a cogging mill 
driven by a strong pair of reversing engines singly geared into the 
train. The new cogging mill has been in operation some weeks 
making blooms for export to the United States. The finishing 
mill is reversing and direct-acting, with steam reversing gear 
worked from a ‘‘pulpit” overlooking the engine and train, 
Another pair of powerful reversing engines has also been lately 
put down in No. 1 mill, and these will be started in the course of 
a few days. There are now three of these working three complete 
mills. he compound or high and low-pressure principle has 
been adopted in order to economise steam as much as possible. 

The repairs to the iron pier at Redcar, which was broken by a 
wreck in December last, are gradually progressing, and it is hoped 
that all will be complete by July. the principal difficulty met 
with is the great depth of sand which has accumulated over the 
rocks upon which the pier is built. The cast iron columns are 
rooted into this rock by boring holes with jumper drills, and fixin 
them with wooden wedges or with rust. The 6ft. or 8ft. of san 
which is now found above the rock makes it difficult to wor the 
drill, whilst it is not deep enough or stable enough to justify the 
adoption of screw piles at that icalar place. ere is no 
doubt, however, but that the difficulty will be got over with time 
and patience. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade, so far from showing any improvement, appears 
to be in a less satisfactory state than it was led wade unless it can 
be regarded as a favourable matter that prices have receded, and 
may therefore be somewhat nearer the point at which additional 
buying might be induced. On the publication of the Board of 

e returns at the beginning of the week, their unfavourable 
nature had a depressing effect, and as the additions to stock were 
larger than usual, and the week’s shipments smaller than had 
been anticipated, the market became very flat. Neither in the 
home nor the foreign departments of the trade is there perceptible 
any immediate prospect of an improved business, and if iron- 
masters and natalie are not content to rest satisfied with the 
present amount of business, prices will either have to be materially 
reduced, or the amount of production curtailed. The ironmasters 
are understood to be very unwilling to resort to the latter alterna- 
tive, as it greatly damages the furnaces, and adds so considerably 
to the proportionate cost of working. Upwards of 3000 tons of pig 
iron have been added to the aan in ia. Connal and Co.'s 
stores during the week, which now amount to the unprecedentedly 
large total of 554,647 tons. 

Business was done in the warrant market on e+ morning at 
from 47s. 44d. to 47s. 3d. cash and 47s. 6d, to 47s. 44d. one month, 
the afternoon quotations being 47s. 4d. to 47s. 2d. casn. The 

srices further declined on Monday, when business was done in the 

ome at 46s. 104d. to 46s. 8d. cash, and 47s. to 46s. 9d. one 
month, and in the afternoon at 46s. 7d. to 46s. 8d. cash, and 
46s. 84d. to 46s. 94. one month. The prices declined further on 
Wednesday, when a large business was done down to 45s, 9d. 
cash and 45s. 104d. one month. Business was done to-day— 
Thursday—at 45s. 5}d. cash and 45s, 10}d. one month. 

The prices of makers’ iron have declined in second hands during 
the week from 6d. to 1s. per ton, the quotations being as follows : 
—G.m.b. f.o.b. at Glasgow, per ton, No. 1, 48s.; No. 3, 46s.; Gart- 
sherrie, No. 1, 57s.; No. 3, 49s.; Coltness, 57s. and 49s.; Langloan, 
57s. 6d. and 49s. 6d.; Summerlee, 56s. and 49s.; Calder, 57s, and 
49s.; Carnbroe, 52s. 6d. and 48s.; Clyde, 48s. 6d. and 46s.; Monk- 
land, 48s. and 46s.; Quarter, 48s. and 46s.; Govan, at Broomielaw, 
48s. and 46s.; Shotts, at Leith, 57s. 6d. and 50s.; Carron, at 
Grangemouth, 52s. 6d. (specially selected, 56s.); No. 3, 51s. 6d.; 
Kinneil, at Bo’ness, 48s. and 46s.; Glengarnock, at Ardrossan, 
52s. 6d. and 48s.; Eglinton, 47s. 6d. and 45s. 6d,; Dalmellington, 
47s. 6d. and 45s. 6d. 

The coal trade continues fairly active, although the shipments 
from Glasgow were not quite so large as in the preceding week. 
The inland trade is not so brisk, and prices of all sorts except good 
steam coals are rather easier. In the eastern mining counties the 
volume of the coal trade is gradually increasing. q 

The strike of ship joiners at Glasgow has come to an end this 
week owing to the employers having conceded the men’s full 


The pier at Coatham, half a mile off, is still in the condition it 
was left by the sea when last it carried away several hundred feet, 
and, inasmuch as the company which owns it has no funds, it is 
likely to remain unrepaired for the present. Inasmuch, however, 
as one pier is quite enough for the wants of the place, the loss of 
the other is not felt. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

EXTREME dulness was again the chief feature of the iron market 
held at Middlesbrough on Tuesday. It has become more and more 
evident that the sanguine views which were so freely indulged in 
at the beginning of the year as to the recovery of trade in the 
spring have been entirely unwarranted. Now when distribution 
and consumption should be at their maximum, there is no increase 
of the one or the other. Warrant holders and purchasers who 
artificially kept up prices by es and keeping in hand all the 
excess of make for several months, are now in many cases only too 
desirous to sell out, thereby increasing the glut. No. 3g. m. b. 
pig iron has fallen to 37s. per ton, No. 4 forge is 36s. 3d., and 
warrants about 37s. 6d. Curiously enough prices were aimost 
exactly the same this time last year, as they were in the course of 
falling from the extremely high point to which they rose the 
previous January or February. But though prices of ¢ are 
the same now as a year ago, it would seem as though the actual 
= of sellers is very much worse. During the year from 

ay 1st, 1880, to May 1st, 1881, the stocks have increased from 
243,885 to 411,981 tons, being a difference of 168,096 tons. This 
gives an average monthly accumulation of 14,008 tons. Now the 
make of April, 1880, was 162,226, and of April, 1881, 176,964 tons, 
being an increase of make of 14,738 tons. It would therefore appear 
that with equal prices, and with a downward tendency at both the 
epochs under consideration, the supply of pig iron is from 14,000 to 
15,000 tons per month greater than the present demand, or than the 
average demand during the previous twelve months, and the sum of 
the accumulation at that rate of the wholetwelve months is weighing 
down the trade in addition to previous accumulations. The outlook 
under these circumstances is far from bright, and it is already 


d of 74 per cent. 

Damage to the extent of £2500 was done by fire a few days ago 
in Messrs. G. Edward and Co.’s Hercules Engineering Works at 
Johnstone. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tur staple trades have exhibited unusual buoyancy of late, and 
instead of having to report busy trade at one port, and semi-stag- 
nation at another, the duty, and a pleasant one, is to record 
thorough animation all over the district. Two es features 
deserve to be noted, the re-opening of a colliery at samlet, and 
the re-starting of a tin-plate works near Maesteg. The latter place 
has been idle for several weeks owing to the action of a few 
puddlers. Now they are in full work again. This makes the 
number of re-stai works four within the last few weeks. 

The tin-plate trade, which has been so long dormant, is evident] 
improving. The rise of 2s. on ordinary coke-plates is sustained. 
find by recent returns that in the whole kingdom there are 96 tin- 
plate works and 295 mills. Ten works are still idle. In Mon- 
mouthshire alone 48 mills are stopped, and the make seems more 
limited there than in Glamorganshire. The dispute at the Old 
Lodge, Llanelly, is coming to an end. 

Cyfarthfa is to be converted into a steel works. It has been 
imperatively decided, first, to give notice to the whole of the iron- 
workers that their services at the end of May will no longer be 
required ; secondly, to a § all blast furnaces, mills, and forges, 
ool all branches connected with them, and, this done, to proceed 
to carry out on the latest models an extensive steel works. Notice 
has been given to the men, and the other arrangements are only 
questions of time. 4 j 

The proceedings in re the Penygraig maepten against the 
manager at Cardiff, last week collapsed entirely. 

The coal trade is as active as I have known it. In all parts of 
the district the despatch of coal is very great. This generally 
applies to steam coal. House coal is slack. 

are in the market from £5 2s. 6d.; rails, £5 to £5 10s. 

The old members have been elected by the colliers for the 

sliding scale, D. Morgan, Aberaman, to be secretary. 
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THE PATENT JOURNAL. 
Condensed from the Pos V. the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
iving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, ins' 
of giving the proper number of the Specification. The 
mistake has been by looking at Tuk ENGINEER 
Index and giving the numbers there found, which only 
refer to es, in place of vurning to those pages and 
Jinding Bs e numbers of the Specification, 


Applications for Letters Patent. 
*.* When patents have been ‘ communicated” the 
“name and address of the communicating party are 
printed in italics, 
8rd May, 1881. 


1898. Foupino Parer, J. H, Johnson.—( W. Cross, U.S.) 

1899. Mixinc Doucn, D, McKay & A. Knox, Glasgow. 

1900. Hor Water, T, Jackson, Edinburgh. 

1901. Harvesters, E, Alexander.—{(S8. Maddin, U.S. 

1902. Currino Tubes, W. Maiden, Chester, and E, F. 
Cowley, Walsall. 

1903, Frrep.aces, M. Ingram, Manchester. 

1904. ORNAMENTING Woop, A. Martin, London. 

1905. ELECTRO-TELEGRAPHIC Apparatus, J. H, Thom- 
son, Shoeburyness. 

1906. Sizina, &c., Corks, J. Liston, Glasgow. 

1907. Workinc, &c., the Pressinc Bars of Paper- 
Macuines, H, J. Haddan,—(F. A. Barthel, 
Leipzig, Sa.cony.) 

1908. Parine Knives, W. P. O'Reilly, Peckham. 

1909. Maonesta, H, Wedekind.—(H. Hauinschild, 
Berlin. 

1910. &c., Merats, H. E, Newton.—(B. F. D. 
Debdoutteville, Paris.) 

1911. Foop, A. E. Brooke-Hunt, Peer’s Court. 

1912. Burnisminc Heerws of , W. R. Lake.—(Z. 
Beaudry, U. Beliceau, T, L. Hoitt, HW. L. Brown, and 
J. B. Peck, U.S.) 

1913. Perroraten Cytixpers, &c., W. R. Lake.—(A. 
Reeve, Canuden, New Jevacy, U.S.) 

1914. Givinc Ixronmation, W. R. Lake.—(E. &. 
Boynton, U.S.) 

1915. Ware Zinc Pioment, W. Lake.-—(J. Carley, U.S.) 

1916. Ores, W. Lake.—(F. W. Wiese- 
brock, New York. 

1917. Separators, B. J. B. Mills.—(J. Sternberg, U.S.) 

1918. CaRBoN Conpuctors, E. Brewer.—( 4. Edison, U.S.) 

1919. Larnes, G, W. von Nawrocki.—({ Werkzeug vad 
Maachinenfalrik Ocrlikon, Oerlikon.) 

1920. Harvestinc Macuines, B. Samuelson and W. G. 
Manwaring, Banbury. 

1921. Reevrne, &c., Sick, J H. Johnson.—(£. Weber, 
Milan, Italy.) 

1922. Exectric Lamp, J. B. Rogers, London. 

4th May, 1881. 

1923, Seraratine Inox, D. MacKachran, Greenock. 

1924. Dryine, &c., Marrixes, J. Taylor, P. Allen, 
W. Evans, and D. Braithwaite, Manchester. 

1925. Liquips, J. Askew, London. 

1926. CLinometer, &c., F. Barker, London. 

1927. Pavine Fiacs, &c., H. Hill, Macclesfield. 

1928. VuLcanisep Caoutcuouc, G. Scott, Manchester. 

1929, ALARM SiaNas, C, (P. Ambjorn) de Sparre, Paris. 

1930. Ventitatine, F. H. Enge).—(B. Ohle, Hamburg.) 

Fasrics, H. J. Haddan.—(J. Tisselin, 

aria. 

1932. Weavina, T. Stevens, Newgate-street, London. 

1933. Movive-power, Woollatt, Burton-on-Trent. 

1934. Mitts, J. H. Johnson.—(W. Seck, Germany.) 

1935. FrEDING-BoTTLEs, J. Hickisson, London. 

1936. Currinc Cuegse, &c., J. Richardson, Gainsboro’. 

1987. Bieacuino, C. T, Jacoby and W. Jennings, 
Nottingham. 

1938. Mary, &c., Block Bearinos, M. H. Gerring, 
Farringdon, and R. E. Rumsey, Lewisham. 

1939, Gettine Coat, &c.,C. 8. Smith, Leicester, and 
T. Moore, Shipley. 

1940. CompusTiBLE Gas, N. A. Otto, Germany. 

1941, Tires, A. Longsdon.—(A. Krupp, Essen.) 

1942. ELectrric Arc Lamps, J. Brockie, Brixton.) 

1943. ELectric Licutina, E. Brewer.—({7. Edison, U.S.) 

1944. Rerriceratinc Macurnes, J. Klein, U.S. 

1945. Separatine Particies from Escarine Air, L, 
Fiechter.—(Christian, Bros., & Co., Minneapolis.) 

1946. Reoisterina, &c., Fares, T. Wilson, London. 

1947. Liquor, Frames, W. Shorwood, Birmingham. 

1948. LaBeis, A. Gorse, Aston, near Birmingham. 

1949. Knittine, E. Brydges.—(B. Wege, Germany.) 

1950. &c., APPARATUS, W. R. Lake.—{L. 
Maiche, Paris.) 

1951. Sewinc Macuines, M. C. and T. J. Denne, 

& Holmesdale Lodge, Rede Hill. 

5th May, 1881, 

1952. Feepinc Borries, J. Thomas, Brixton. 

1953. ConTRoLLING Lever in Steam 
C, Pieper.—({R. Schwartzkopff, Berlin.) 

1954. Strpinc Winpows, F. Attock, Newton Heath. 

1955. Rotary Enornes, H. Thibalt & T. Hawkins, U.S. 

1956. Resprratory Apparatus, W. R. Lake.—(4 
Khotinsky, Paris.) 

1957. SutpHuric Acip, W. Weldon.—(F. Benker and 
H. Lasne, France.) 

1958. CENTRIFUGAL Macutnes, C. D, Abel.—(Z. Langen, 
Cologne, Germany. 

1959. VALVE-GeaR, R. H. Robinson, Marlpool House. 

1960. Meratuic Boots, &c., H. J. Haddan.—(C. J. 
Tisserand, France.) 

1961. MaGNeTo-ELEcTRIC MacuineEs, P. H U.S. 

1962. ELoncatinc Bianxs, H. J. Haddan.— 
J. H. Peck, Montreal.) 

1963, Penci Cases, G. W. von Nawrocki.—(J. Faber, 
Nuremberg, Berlin.) 

1964. Door Knops, A. and R. F. Heath, Birmingham. 

1965. Vent Peo, A. Whicker, Birmingham. 

1966. MeasuriNG Liquips, W. Jones, 

1967. INsoLEs of Boots, W. H. Stevens, Leicester. 

1968. Execrric Licutine, W. R. Lake.—(N. Bouli- 


guine, Paris.) 
6th May, 1881. 


1969. Dark Lanterns, A. M. Hopkins, Birm‘ 

1970. Paranitro ComPpounps, D. Abel.—(Messrs. 
Bindschedler and Busch, Basle, Switzerland.) 

1971. Lactxe Hooxs, H. J. Haddan.—(@, Prentice, U.S.) 

1972. Acoustic INsTRUMENTs, F, Wirth.—(A. Rettig, 
Saarbrucken, 

1973, StampinG Papers, H. C. Gover, London. 

1974, ConpDENSING Fumes, H. N, Lay, Rumleigh, and 
H. Bulford, Calstock. 

1975. Cases, G. W. Hinchley, Handsworth. 

1976. Stoves, J. Carrick, Glasgow. 

1977. TrLLaGE of Lanp, F. H, P. P. Oram, Tottenham. 

1978. SweeTmeats, 8. P. Wilding.—(Thiele and Holz- 
hause, Magdeburg, Germany.) 

1979, Furs, W. H. Beck.—(F. Jungmann, Paris.) 

1980. PortaBLE Bep, E. Edwards. —(H. Strauss, 
Nuremburg, Germany.) 


7th May, 1881. 
1981. Cornice Poxes, G. Giles, Birmingham. 
1982. Smoornine Irons, T. McCracken, Ardmore. 
1983. Stoves, &c., C. J. Pollard, Burnley. 
1984. Currine Open Trin Cases, H. Knight, Ryde. 
1985. LaunpRy Borers, L. J. Groves, Glasgow. 
1986. Vinecar, H. J. Allison.—(B. Redares and 
L. Bouviez, Marseilles, France.) 
1987, Sprxnino Corton, T. Coulthard, Preston. 
1988. Sprnnine, &c., A. Munzenger, Switzerland. 
1989. Fasteninas for Books, S. Posen, London. 
1990. FRE ALarM, E. de Pass.—(La Soci¢té Frangois 
Lebacq et Kretz, Paris.) 
1991. UmBre.vas, H. A. Davis, London. 
1992, Bo.tine REEts, T. Sheldon, Osney. 
1993, Fastenrnos for Lis, E.G. C. Bomikc » Fladbury. 


1994. Latues, G, E. Sherwin, Birmingham. 

1995. Breakine Stones, W. R. Lake.—(P. Gates, U.S.) 

1996. Hoitpino Hats, &c., M. Conrad, London. 

1997. Cigarettes, F, Hi ve, London. 

1998. Specu.um Tunes, J, H. Aveling and J. J. Hicks, 
London. 

1999, Boors, &., W. R. Lake.—(@. Spencer, U.S.) 

9th May, 1881. 

2000. Winpow-rrames, E. Edwards.—(C. A. Schutz, 
Stralsund, 

2001. Casine for the Ivrertor of MeTALLIc CARTRIDGES, 
H. A. Bonneville.—(A. A. Biennait, Paris.) 

2002. Pencixs, &c., E. Wolff, London. 

2003, FiRe-aRMs, W. W. Greener, Birmingham, 

2004 Sewace, H. Collet, Avenue d’Eylau, Paris, 

2005. Paper Cioru, W. T. Harvey, London. 

J. P. Jackson.—(M. C. Douché, 

are, 

2007. Gas, J. L. Walker and J. W. Jowett, Elland. 

2008. Beveraces, B. Hunt.—(¥. Marchier, France.) 

2009, ComBine Fipres, J. F. Harrison, Bradford. 

2010, Warmine, H. J. Haddan.—(A. Godefroy, France.) 

2011. Car-wHEELs, E. L. Taylor, Philadelphia. 

2012. Horstina, &c., H. J. Haddan.—(A. Guerolt and 
A, Blondel, France.) 

2013. GeneratiInG Evecrricity, A. Masson, France. 

2014. Sca.es, Dr. O. Gerike, Berlin. 

2015. Door-HANDLEs, W. Lake.—(W. Gonne, Canada.) 

2016. Encravina, J, Johnson.—(S. Crocker, Railton.) 

2017. Sopa, E. Solvay, Brussels. 

2018, Lintne, &c., Carriaces, G. D, Peters, London. 

2019. Sucar, W. R. Lake.- (4. Brear, U.S.) 

2020. Barometers, B. J. B. Mills.—( Messrs. S. Guichard 
and Co., Paris.) 

2021. Winpow-sasHes, E. V. Harris, Winchester. 

2022. Cuarr, T. Harrison and C. W. Garthwaite, 
Huddersfield. 

2023. Gas-BuRNERS, H. Zwanziger.—(J. Janky and J. 
and C. Rimanoczy, Vienna, Austria.) 

2024. Boors, M. Nicolson, Parliament-street, London. 

2025. Exuipric Sprine, A. M. Clark. -(B. 8. Clark and 
EB. K. Righter, New York, and E. Clift, Newark.) 

Inventions Protected for Six Months on 
deposit of Complete Specifications. 

1912, Burnisnine the of Boots, W. R. Lake, 
Southampton-buildings, London.—A communica- 
cation from Z. Beaudry, U. Beliveau, T. L. Hoitt, 
H. L. Brown, and J. E. Peck, U.S.—srd May, 1881. 

1913. Perroratep Cy.iinpers, &c., W. R. Lake, 
Southampton-buildings, London.—A communica- 
tion from A, Reeve, Camden, New Jersey, U.S.— 
8rd May, 1881. 

1914. Givine Inrormation, W. R. Lake, Southampton- 
buildings, London.—A communication from E. 8. 
Boynton, Bridgport, U.8.—3rd May, 1881. 

1944. REFRIGERATING Macuines, M. J. Klein, New 
York.—4th May, 1881. 

1955. Rotary Enoryes, H. Thibalt and T. Hawkins, 
San Francisco, U.8S.—5th May, 1881. 

1961, MaGneTo-ELecTric Macuines, P. Higgs, New 
York, U.8.—5th May, 1881. 

1962. ELoncatinc Bianks, H. J. Haddan, 
Strand, Westminster.—A communication from J. H. 
Peck, Montreal.—5th May, 1881. 

1971. Lacine Hooks, &c., H. J. Haddan, Strand, West- 
minster.—A communication from G. W. Prentice, 
Providence, U.8.—6th May, 1881. 


Patents on which the Stamp Duty of 

£50 been paid. 

1785. Tis Puates, &c., G. Hatton, Kidderminster,— 
3rd May, 1878. 

1956. Compina TexTILe Fasrics, E, Hubner, Paris.— 
15th May, 1878. 

1862. Stream Motive Power Enarng, A. F. Caron and 
E, Julien, Paris.—9th May, 1878. 

1877. MovaBLe Hots, &c., C. H. Tollet, Paris.—10th 
May, 1878. 

1936, SHELTER Tents, C. H. Leycester, Gwynfe, South 
Wales.—15th May, 1878. 

1968. BREECH-LOADING FrrE-aRMs, T. Perkes, London. 
—16th May, 1878. 

2018. ImrraTion Leatuer, W. R. Lake, London.—20th 
May, 1878. 

1817. Burrer Sprinos, H, A. Silver, Sun-court, Lon- 
don.—6th May, 1878. 

1828. ScrEENING Coa.s, J. 8. Dixon, Glasgow.—7th 
May, 1878. 

1846, Steam Borvers, J. 8. Stubbs, Manchester.—Sth 
May, 1878. 

1904. Sucar, J. F. C. Farquhar and J. B. Macfarlane, 
London.—1llth May, 1878. 

2030. Steam Enornes, F. P. Preston, J.T. Prestige, and 
E. J. Preston, Deptford, and J. Dalby, Ipswich.— 
2ist May, 1878. 

2476. Curtine Srrips of Carpsoap, W. W. De la Rue, 
London.—2l1st June, 1878. 

1841. Printino, &c., E. Brace, Glasgow, N.B.—8th 
May, 1878. 

1874, SutpHaTE of Live, F. J. Cheesbrough, Liver- 
pool.—9th May, 1878. 

1845. Titrs, H. Gardner, London. — 8th 
May, 1878. 

1848. Courtine, &c., Rartway Trucks, W. Mewlam, 
Stockton-on-Tees.—8th May, 1878. 

1880. WaTER GraTEs, &., G. Green, W. A. Green, and 
J. G. Green, Aberystwith.—10th May, 1878. 

1930. Rar-way Burrers, G. Turton, Sheffield.—14th 
May, 1878. 

Timser, J. J. Long, Glasgow.—17th 

ay, 1d. 

2049. Locomotive and other Borers, W. R. Lake, 
London. -22nd May, 1878. 


Patents on_which the Stamp Duty of 
£100 has been paid. 


Meters, H. Frost, Manchester.—7th May, 
1874. 


1584. Reautatine the Suppry of Gas, W. T. Sugg, 
Westminster.—5th May, 1874. 

1623, RecENERATIVE Hor Stoves, C. Cochrane, 
Stourbridge, and E. A. Cowper, London.—sth May, 


1874. 
Workine Vatves, H. Davey, Leeds.—4th June, 
1874 


1599. Preparine Corton, &c., T. H. Rushton, Bolton. 
—6th May, 1874. 

1628. MeTaLiic Compositions, E. P. H. Vaughan, 
London.—8th May, 1874. 

2372. Twist Lace Macuines, J. Hancock, Nottingham. 
May, 1874. 

1314, TREATMENT of Woot, &c., A. Smith, Manchester. 
—16th April, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 27th May, 1881. 

4967. DETERMINING the Quantity of WATER CARRIED 
by Steam, C. D. Abel, Southampton-buildings, Lon- 
don.— Com. from F, A. Brocq.—29th November, 1880. 

5483. WHEELS, J. Trippett and T. Walton, Sheffield.— 
80th December, 1880. 

5495. ADMITTING AIR to Frrepiaces, R. Burchell, 
Kettering.—30th December, 1880. 

5509, CuimNey-pieces, J. H, Corke, Bradford House, 
Somers-road, Southsea. —31st December, 1880. 

1, ImparTiING Motion to VENTILATING, &c., ApPLI- 
ances, G. D. Robertson, Palace-chambers, West- 
minster.—lst January, 1881. 

12, MotivE-POwWER Encine, G. O. Topham, Maida 
Vale, London.—lst January, 1881. 

13. LirnogRapHic Macuines, G. Newsum, Leeds.— 
8rd January, 1881. 

Sreamsuips, T. F. Irwin, Liverpool.—3rd 

‘anuary, 

17. Yeast, 8. Fulda, Bow, London.—3ra January, 1881. 

18. Tip Wacons, &c., G, Allix, Fleet-street, London.— 
8rd January, 1881. 


22. Artictes of Cast Iron, C. F. Claus, Mark-lane, 
London.—A communication from Dr. H. Uelsmann. 
—8rd January, 1881, 

23. Courtine Apparatus, H. H. Lake, London.—A 
Com. from G. F. Adams.—3rd January, 1881. 

25. Curtine Sueer Metat, J. H. Johnson, London.— 
Com. from C. Donnay.—38rd January, 1881. 

26. WeicHiInc YARN, , J. H. Johnson, London.— 

m. from J, L. Mouchére.—srd January, 1881. 

$2. Srrarninc Paper Pucp, D. Bentley, Church-road, 
St. Anne’s-on-the-Sea,—4th January, 1881. 

42. Dryinc and Burninc Bricks, &., J. Craven, 
Wakefield, and H. Chamberlain, Barnsley.—4th 
January, 1881. : 

43, WasHING and CLEANsING, A. Watt, Lewisham.— 
4th January, 1881, 

44, ARTIFICIAL LeaTHer, T. E. Hardy, Battersea.— 
4th January, 1881. 

45. Expansion Gear, J. Bodington, Harborne, near 
Birmingham.—4th January, 1881. 

65. Execrric Licutinc, P. M. Justice, London.— 
Com. from H. C. Spalding.—6th January, 1881. 

67. BaLe-Ties or Hoop Locks, E. Hale, Wigan.—6th 
January, 1881. 

68. Weavine, G. H. Hodgson and J. Broadley, Brad- 
ford.—6th January, 1881. 

106. PeNHOLDERS, R. Spear, North-buildings, London. 
—8th January, 1881. i 

126. Eyevet Tare or Bixpinc, W. Pretty, jun., 
Ipswich.—11th January, 1881. 

156. Furnaces, J. H. Johnson, London.—A communi- 
cation from M. Perret.—12th January, 1681. 

165. CARPET-CLEANING Macuines, J. H. Johnson, Lon- 
don.—Com. from W. McArthur.—13th January, 1881. 

184. CaRBONATEOf Potassium, E. P. Alexander, Lon- 
don.—Com. from C. R. Engel —14th January, 1881. 

221. Vineoar, H. H. Lake, London.—A communica- 
tion from O. F. Boomer & H. R. Randall.—18th 
January, 1881. 

232. WHee.s, A. M. Clark, London.—A communica- 
tion from A. B. Fabregas.—19th Januury, 1881. 

277. Ore Separators, R. H. Brandon, Paris.—A com- 
munication from E. B. Hastings, J. F. Holbrook, 
and R. L. Goddard, U.S.—21st January, 1881. 

305. Gas Sroves, A. C. Henderson, London.—Com. 
from Messrs. André & Legrand.—24th January, 1881. 

328. Pigments, J. B. Orr, Cannon-street, London.— 
25th January, 188). 

464. Fitrerine, E. P. Alexander, London.—Com, from 
P. Casamajuor and C. H. Senff.—3rd Februcry, 1881. 
483. WHEELS, A. M. Clark, London.— A communica- 

tion from A. B. Fabregas.—4th February, 1881. 

509. Kits, A. 8S. Tomkins, F. M. Courage, and F. A. 
Cracknall, London.—7th February, 1881. 

579. ELECTRO-PHOTOGRAPHICAL ReceIvers, H. Chame- 
roy, France.—10th February, 1881. 

979, DispLayine ArticLEs, F. McIlvenna, Liverpool.— 
8th March, 1881. 

981. Porrery, &c., T. Willett, Burslem.—St March, 


1881. 

1042. SHeep Suears, T. A. and R. H. Sorby, Sheffield. 
—llth March, 1881. 

1078. CaLornic Motor Enornes, H. C. F. Jenkin and 
A. C. Jameson, Edinburgh.—12t March, 1881. 

1130. Catoric Motor Encines, H. C. F. Jenkin and 
A. C. Jameson, Edinburgh.—16th March, 1881. 

1160. CaLoric Motor Enoines, H. C. F. Jenkin and 
A. C. Jameson, Edinburgh.—l7th March, 1881. 

1204. Beveraces, R. Bull, Colls-road, Peckham.—18th 
March, 1881. 

1329. Vatves, L. Berry, Rotherham.—25th March, 1881. 

1343. Macazine Guns, P. Mauser, Oberndorf, Ger- 
many.—25th March, 1881. 

1397. R. Maynard, jun., Whittlesford, 
near Cambridge.—30th March, 1881. 

1409. Gas-moTor Enoings, J. E. A. Gwynne and W. I. 
Ellis, Strand.—3lst March, 1881. 
1414. Merat Pirgs, J. 8. Rigby, Farnworth, Widnes, 
and J. Mangnall, Manchester.—31st March, 1881. 
1518. Gas VaLves, G. Waller, Holland-street, South- 
wark.—7th April, 1881. 

1535. HorsesHors, J. P. Rothwell, Lytham.—7th 
April, 1881. 

1550. Prorectinc Macnetic Nrepies from LocaL 
ATTRACTION, J. 8. Gisborne, Manchester.—9th April, 


1881. 
1583. Sewisc Macuines, J. H. Johnson, London.— 
m. from C, Wilcox and J. Gibbs.—12th April, 1881. 

1670. ELecrric Lamps, G. 8. Grimston, Holly Lodge, 
Brockley-road, Kent.—16th April, 1881. 

1677. Coke Ovens, J. Hunter, Hedley Hope Colliery, 
near Towlaw.—1l6th April, 1881. 

Last day for filing opposition, 31st May, 1881. 

81. Cieansinc ScREENs, P. Van Gelder and T. Apsi- 
mon, Liverpool.—4th January, 1881. 

37. Parine Fett Hat Rims, R. Grimshaw, Stockport. 
—4th January, 1881. 

46. Hot-water Apparatus, E. F. Osborne, St. Paul, 
U.S.—4th January, 1881. 

53. Venetian Buryp Actions, H. Tyler, London.—5th 
January, 1881. 

56. MECHANICAL TELEGRAPHS, W. Chadburn, Liver- 
pool.—5th January, 1881. 

61. Acruatinc Sewinc Macuinyes, J. Holden, Swindon. 
—5th January, 1881. 

62. Inkstanps, R. G. Chipperfielad, London. — 5th 
January, 1881. 

66. Burxp Rotuers, J. E. Ditchfield and K. Hother- 
sall, Manchester.—6th January, 1881. 

71. Feepinc Borries, T. Marshall, London. — 6th 
January, 1881. 

83. CrrcutaR Revotvinc Measure, H. J. Allison, 
London.—A communication from M. J. Mourrier.— 
jth January, 1881. 

87. Gas Reeutators, H. E. Newton, London.—Com. 
from Avoiron and Clément.—7th January, 1881. 

93. TELEPHONIC Apparatus, J. Imray, London.—A 
communication from Dr. C, Herz.—8th January, 1881. 

96. MetaL Fencrnc, R. R. Main and J. Dick, Glasgow. 
—S8th January, 1881. 

98. Srgam GeneRaTORS, 8. Dawson and J. Dawson, 
Mossley.—8th January, 1881. 

103. VenTILaTING CoaL Mines, J. W. Hackworth, 
Darlington.—8th January, 1881. 

132. Burtpinc Harsours, 8. Lake and T. W. Taylor, 
Westminster.—1lth January, 1881. 

183. Gurpine Carssons, &c., 8. Lake and T. W. Taylor, 
Westminster.—llth January, 1881. 

143. Picks, Axes, &c., T. Brown, Sheffield.—12th 
January, 1881. 

145. CovERING WaTER-cLOsET Seats, W R. Lake, 
London.—A communication from M. Bonneford.— 
12th January, 1881. 

157. CoLourinG Frsrous J. Young, jun., 
Kelly, N.B.—12th January, 1881. 

163. Dumpine Boats, &c., H. E. Newton, London.— 
Com. from N. Barney.—13th January, 1881. 

178. Sirtrnc AppaRaTusEs, C. Pieper, Berlin.—Com. 
from A. Nagel and R. Kaemp.—14th January, 1881. 
336. MEcHANICAL Motion, M. Gandy, Liverpool.—25th 

January, 1881. 

394. Gas Burners, W. W. Wynne, London.—A com- 
munication from J. N. mberlain and A, W. 
Rice.—28th January, 1881. 

631. RamLway Brakes, W. L. Wise, London.—A com- 
munication from J, Carpenter.—14th February, 1881. 

637. Rottinc Mitts, P. Kirk, Workington. — 15th 
February, 1881. 

722. Rotary Enaings, E. A. Brydges, Upton.—A com- 
munication from R. Lehmann.—19th February, 1881. 

759. PREVENTING INCRUSTATION in BoILers, W. P. 
Thompson, London.—A communication from J. 
Lallemand.—23rd February, 1881. 

851. Street Pavine, E. A, Brydges, Upton.—Com. 
from Count L, von Hegnenberg.—-28th February, 1881. 

1099. Hotp1nca SHADE on a CANDLE, W. R. Lake, Lon- 
don.—Com, from A. W. Crockett.—14th March, 1881. 

1251. Die Pirgz, 8. Chandler and G. W. Stevenson, 
London.—22nd March, 1881. 

1280. VALVE GEAR, W. Johnson, Liverpool.—23rd 
March, 1881. 

1413. Sewace Works, W. H. Denham, Southsea,—31st 
March, 1881. 


7 Gas, J. Somerville, Denmark Park. — 12th 

pril, 1881. 

1588. Courtine Apparatus, W. R. Lake, London.— 
Com. from W. Scott.—12th April, 1881. 

1603, PressurE Recorpinc GavuGes, M. B. Edson, 
Brooklyn, U.S.—12th April, 1881. 

1623, FustBLE Compounps, J. D'Arcy, Belvedere.—13th 
April, 1881. 

1709. Puttey Biocxs, T. H. Ward and E. Howl, 
Tipton.—19th April, 1881. 

1710. AERIAL BaLtoons, G. E. Vaughan, London.— 
Com. from Count A. Apraxine.—20th April, 1881. 
1762. Execrric Insutation, J. A. Fleming, Cambridge. 

—23rd April, 1381. 
1862, CENTRIFUGAL Macuines, W. R. Lake, London.— 
Com. from 8. 8. Hepworth.—29th April, 1881. 

1863. SHEARING Horses, &c., A. M. Clark, London.— 
Com. from Bariquand and Son.—29th April, 1881. 
1962. ELoncaTinc Nai Buanks, H. J. Haddan. -A 

communication from J. H. Peck.—5ith May, 1881. 


Patents Sea’ed. 
List og Letters Patent which passed the Great Seal on 
the 6th May, 1881.) 

4434. TeLecrRapHic Recorpinc Apparatus, T. M. 
Foote, Brooklyn.—30th October, 1880. 

4589. Dress for Grinpinc, &., Mitis, J. Higgin- 
bottom, Seel-street, Liverpool.—9th November, 1880. 

4620. Locks, E. Pfeiffer, Queen Victoria-street, Lon- 
don.—10th November, 1880. 

4621. MaGNeTo-ELEcTRIC SicNat Apparatus, E. G. 
Brewer, London.—10th November, 1880. 

4639. Puriryinc the Feep-waTer of Steam BorLers, 
W. Hanson, Bradford.—11th November, 1880. 

4652. Consuminc SmoKE, &c., J. Teale, Holbeck, near 

ds.—llth November, 1880. 

4661. Letrer Fite, W. Downe and W. F. Lotz, Barbi- 
can, London.—12th November, 1880. 

4662. Sream Bor.ers, 8. Ballian, Constantinople.— 
12th November, 1880. 

4678. Looms, J. Hindle, Blackburn.—13th November, 
1880. 


4680. Measurinc Liquips, J. Wilson, Orchard-street, 
London.—13th November, 1880. 

4684. Furnaces, &c., T. J. Constantine, Fleet-street, 
London.—13th November, 1880. 

4737. Looms, E. Crossley, Halifax.—l7th November, 
1880. 

4749. Suaprnc Soap, J. O'Keefe and W. Robertson, 
Liverpool.—18th November, 1850. 

193. Pruintine, &c., TExTiLe Fapxics, W. Mather, Sal- 
ford.—14th January, 1881. 

553. Ice, J. H. Willcox, Liverpool —9th February, 1881. 

690. SteaminG TexTILe Faprics, J. Parkinson, West 
Leigh.—17th February, 188i. 

837. Knitrep Fasrics, F. Caldwell, Loughborough.— 
28th February, 1881. 


(List of Letters Patent which passed the Great Seal on the 
10th May, 1881.) 

1935. CuEeckinc, &c., Fares, G. H. Manton, Liver- 
pool.—-1lth May, 1881. 

4637. PuLverisinG, T. R. Jordan, Gracechurch-street, 
London.—1l1th November, 1880. 

4671. Currina Epces of Lawns, &c., W. Clark, Oxford- 
street, London.—13th November, 1880. 

4675. Fotpinc Coucu, A. and E. Lloyd, Charlotte- 
street, London.—13th November, 1880. 

4688. GicaR-cLiprer, F. H. F. Engel, Hamburg, 
many.—13th November, 1880. 

4690. PoLes, H. J. Dickinson, Enbridge, Newbury, 
Berkshire.—13th November, 1880. 

4697. Ripprne Apparatus, W. H. Beck, Cannon-street, 
London.—15th Nevember, 1880. 

4702. Buttons, &c., F. H. F. Engel, Hamburg, Ger- 
many.—l5th November, 1£80. 

4711. Writinc Tasies, C. D. Abel, Southampton- 
buildings, London.—16th November, 1880. 

4722. Bricks, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—16tk November, 1880. 

4723. Steam Borers, J. Howden, Lanark, N.B., and 
W. B. Hill, Liverpool.—16th November, 1880. 

4754. STEERING Gear, R. Wotherspoon, Liverpool.— 
18th November, 1880. 

4762. SpanneRs, &c., W. Thomson, Glasgow.—1S8th 
November, 1880 

4778. DouBLe-sipep Dryine Fetts, E. Dordet, Saint 
Junien, France.—19th November, 1880. 

4779. ELECTRO-MAGNETIC APPARATUS, F. Harmant, 
Paris.—19th November, 1880. 

4781. Watcu-cases, W. R. Lake, Southampton-build- 
ings, London.—19th November, 1880. 

4782. Countinc Lerrers Impressep on Stamps, H. 
Furguson, Boyson-road, Camberwell, and H. R. 
Kempe, Barnet.—19th November, 1880. 

4784. Beverace, J. McWilliam, Mansion House- 
buildings, London.—19th November, 1880. 

4819. Gas Enoines, H. L. Miiller and W. Adkins, Bir- 
mingham.— 20th November, 1880. 

4843. Curtains, &c., G. Moore, Oxford- 
square, London.—22nd November, 1880. 

4849. Cookine Apparatus, L W. Leeds, Woburn-place, 
London.—23rd November, 1880. 

4855. VENTILATING, W. R. Lake, Southampton-build- 
ings, London.—23rd Novemer, 1880. 

T. Walker, Birmingham.—23rd Novem- 
er, 

4858. Scurcnine Fuiax, &., W. R. Lake, Southamp- 
ton-buildings, London.—23rd November, 1880. 

4887. Speakine Tupes, &c., G. Jennings and E. G. 
Brewer, Stangate.—14th November, 1880. 

4909. DiapHracM Suips’ Pumps, J. Edson, Boston.— 
25th November, 1880. 

4927. CLosine Jars, H. Doulton, High-street, Lam- 
beth.—26th November, 1880. 

4959. Brick, H. A. Bonneville, Cannon-street, Lon- 
don.—29th November, 1880. 

5009. CHILLED F. Wirth, Frankfort-on-the- 
Maine, Germany.—1lst December, 1880. 

5080. CLocks, A. M. Clark, Chancery-lane, London.— 
6th December, 1880. 

5111. Catcuine Insects, A. Nash, Canterbury.—Sth 
December, 1880. 

5121. RecuLATING WINDOW-BLIND Corps, C. E. Gibson, 
Birmingham.—sth December, 1880. 

5136. Couptines, A. M. Clark, Chancery-lane, 
London.—8th December, 1880. 

5199. Mow1ne, &c., Macuine, H. H. Lake, Southamp- 
ton-buildings, London.—11th December, 1880. 

5221. Grinpine Mitts, C. M. Sombart, Magdeburg, 
Germany.—13th December, 1880. 

5271. SHeet RecisTeRiInG Apparatus, W. R. Lake, 
London.—15th December, 1880. 

5280. Topacco Pires, H. E. Griipel and J. Candelent, 
Birmingham.—16th December, 1880. 

5289. Brake, G. M. F. Molesworth, Northdown Hall, 
Bideford, Devonshire.—17th December, 1880. 

5812. Heatine, &c., HuMaN Bopies, W. P. Thompson, 
High Holborn, London.—18th December, 1880. 

5332. PRESERVING Foop, J. Eckart, Miinchen, Bavaria. 

5349. CastratTinc Horses, J. » Craigen 
Denniston.—2lst December, 1880. 

5477. SappLe Bars, Sir T. Dancer and E. Chappell, 
Malmesbury.—29th December, 1880. 

870. Gas Moror Enarnes, H. P. Holt, Leeds, and 
F. W. Crossley, Manchester.—27th January, 1881. 
590. Piarrers, W. Mather, Salford Ironworks, Man- 

chester.—1l0th February, 1881. 

611. Brewine, W. W. Davenport, Birmingham.—12th 
February, 1881. 

652. CommunicaTinG Motion from one Sarr to 
AnoTHeER, J. Walter, London.—15th February, 1881. 
679. TricycLes, &c., J. Harrington, Norman’s-build- 

ings, London.—l6th February, 1881. 

735. PREVENTING Exp.osions, J. Tattersall, Man- 
chester.—2lst February, 1881. 

790. Heatinc MeTaiurcicaL, &c., Furnaces, G. E. 
London.—24th February, 1881 

797. Lire-Buvoys, R. Whitby, Greenwich.—24th 
February, 1881. 

802. BUNDLING F1RE-woop, E. Pace and J. H. Howard, 
Bow Common, London,—25th February, 1881. 
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8S7. Journats, &c., J. Imray, Southampton-buildings, 
London.—2ad March, 1882. 

894. Evecrric Lamps, J. J. Sachs, Sunbury, London. — 
2ad Marck, 1881. 

899. Vatves, W. Wright, Plymouth.—2ad Mares, 1881. 

929. VELocipepes, J. Hopwood, Heaton Norris,—4th 
March, 1881. 

988. Matrers, C. D. Abel, Southampton- 
buildings, London.—4th March, 1881. 

939, Matters, C. D. Abel, South 


$3231. TELEPHONIC APPARATUS, 
L. Lake.—Dated 7th August, 1880.—(A conmunica- 
tion from L, Maiche.) 6d. 

The object of the invention is to transmit sound 
over long distances by means of what the inventor 
calls electrophones. The apparatus is combined with 
the ordinary telephone, which serves as a receiving 
instrument, repeating at a distance all the sounds 
that have acted upon the electrophone. This latter 


buildings, London. 4th Murch, 1881. " 

970. Mustve Lamp, F. Foster and H. A. Fleuss, Lon- 
don.—7th March, 1881. 

978. OpeRatine Foc Betts or Goncs, W. P. Thompson, 
High Holborn, London.—Sth March, 1831. 

999, Corron Yarns, F. A, Gatty, Accrington. 
March, 1881. 

1032. SHEAF-BINDING MecHaANisM, J. Howard and E. T. 
Bousfield, Bedford.—14th March, 1881. 


List of Specifications published. during the 
week ending y 7th issl. 
3080, Sd.; 3197, 4d.; 3231, 6d.; 3266. 
S318, 6d.; 3344, 2d.; 3406, 4d.; 352: 
3632, 2d.; 3665, 2d.; 3705, 6d. 
8792, Sd.; 3803, 1s.; 3812, 
3869, 6d.; 3877, Sd.; 3893, 6d. 


6d.; 3831, .; 3834, 6d.; 
.; 3894, 1s. 6d.; 3895, 6d.; 


3897, Sd.; 3903, 6d.; 3917, 6d.; 3925, 6d.; 3927, 6d.; 
3932, 4d.; 3936, 6d.; 3941, 4d.; 3944, 8d.; 3953, Sd.; 
3959, 6d.; 3960, 4d.; 3961, 6d.; 3966, 6d.; 3969, 6d.; 
3979, 6d.; 3982, 6d.; 3995, 6d.; 3998, 4d.; » 5 
4019, 2d.; 22, 2d.; 4024, 6d.; 4026, 3d.; 4028, 4 
4029, 2d.; 4030, 2d.; 4031, 2d.; 4035, 2d.; ; 
4039, 4042, 2d. 3, 2d.; 4044, Sd.; 4046, 

4048, 2d.; 4052, 2d.; 4053, 2d.; 4055, 2d.; 3057, 2d.; 


4206, 2d.; 4285, 4d.; 4324 Gd.; 5160, 6d.; 5226, 8d; 

275, 6d.; 431, 6d. 

*,* Specifications will be forwarded by Bowe from 

the Patent-office on receipt of the amount 

——-. Sums exceeding Is. must be remitted by 
‘ost-office 


Patent-office, Southampton-buildings, Chancery-lane, 
Lon 


don. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
afice of Her Majesty's Commissioners of Patents. 


8036. Frepixc, anp ScuTcHinc MACHINEs, 
J. P. Butterworth and W. Lord.—Dated 23rd July, 
1880. 8d. 

At the bottom of the hopper A is a lattice or apron 
B which may be driven in any convenient manner and 
at any speed, according to the feed required. Near the 
bottom of the front of the hopper is placed a roller C 
covered with teeth for the purpose of taking the 
cotton or other fibre from the lattice, from which 
roller the cotten is removed by a rake, beater, or roller 


3036) 


E placed outside the hopper and above or below a 
second lattice F which feeds the opener or scutcher. 
To prevent the spiked or toothed ~oller ta up too 
much cotton from the lattice B, above it is p an 
oscillating board, or shaker, or roller D, which strikes 
back the superfluous cotton. 


3080. Cuttrvatixc Lanp, W. Barford and T. 
Perkins.—Dated 26th July, 1880. 8d. 
This relates especially to the winding engines and 
apparatus by which ploughs and other implements 
are drawn over the land. The drawing shows an end 
view of part of a winding engine. A are the driving 
wheels ; B the winding drums on the same axle as the 
main wheels, one on each side of the engine, and just 
within the wheels. On the inside of each driving 
wheel is a toothed wheel or ring of teeth, and on each 
winding drum a toothed wheel C; D is a transverse 
horizontal shaft, having on it at each end a pair of 
clutch pinions E and F, which are able to slide 
along feathers on the shaft D into different positions. 
In one position the pinion E gears with the toothed 
ring or wheel on the interior of the driving wheel, and 
in another position the pinion F gears with the toothed 


3080] 


wheel C on the winding drum. On the transverse 
shaft D is also a toothed wheel G which gears with a 
toothed wheel on the counter shaft I. On the counter- 
shaft I are alsotwo clutch wheels K L capable of being 
slidden along a feather on the shaft. On the crank shaft 
of the engine are keyed two pinions. By sliding the 
clutch wheels K and L along the counter shaft, the 
wheel K can be brought into gear with one pinion and 
the wheel L into gear with the other pinion. On the 
crank shaft of the engine is also a clutch pinion capable 
of being slidden along a feather on theshaft. By sliding 
the pinion along the shaft it can be put into or out of 
gear with the toothed wheel on the counter shaft I. It 
will thus be seen that either the drums or the main 
wheels can be driven at either one or other of three 
different speeds of driving, or can be put altogether 
out of gear, as desired. 


3197. Power Looms ror Weavinc, W. H. Bee.— 
Dated 4th August, 1880.—(A communication srom J. 
Lehoux and A. Rigot.{Void.) 4d. 

This consists, First, in certain means of beating up 
the sley beam in the same manner as in weaving by 
hand ; Secondly, in the substitution for cord or chai 
brakes with levers and weights orsprings of regulators 
for unwinding the warp and for winding up the cloth. 
Thirdly, in a new arrangement of pedals, 


ists of carbon contact ree mounted upon a bell 
or sonorous box of (preferably) glass, the contact pieces 
being placed as near as possible to the edge of the box. 
These transform the sonorous vibrations of the 
substance of the sonorous box, in front of which the 
speaking is carried on, into mechanical action, and 
hace vibraticns produce differences of pressure 
between the carbons, and consequently variations in 
the intensity of the current, these variations in 
intensity produce induced currents in a (say 
Ruhmkorff) coil, and these induced currents are trans- 
mitted along the line to actuate the receiving telephone. 
Fig. 1 shows the apparatus, and Fig. 2 is a modifica- 


Cc 
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tion thereof. The between the walls of the 
sonorous vessel and the wooden case A is filled with 
wadding. Upon the sonorous vessel C are placed the 
carbon contact pieces. A carries also a signalling 
stud F and movable lever G, which supports akeghons 
H and acts as a commutator. To attract the attention 
of anyone at the receiving station it is sufficient to 
press F. The telephone resting on its support over- 
comes the tension of the spring M, and causes contact 
between the terminal P and the lever G. The battery 
current then flows, the coil is in requisite condition, 
for operating, the vibrator is thrown into rapid 
motion, and the induced currents rapidly repeated in 
the main wire act upon the telephone at the station 
communicated with, where a loud humming is heard, 
which is the call signal, thus dispensing with the 
usual electric bell. 
3266. Apraratvs ror Exurpitise Carpets, &c., By 
Sampves, A. Peterson.—Dated 10th August, 1880, 


6d. 

This comprises the construction of a device for exhi- 
biting carpets or other goods or small pieces in such 
manner that the pattern on the sample is multiplied 
by surrounding mirrors, and so that the 
samples may be of different directions across the plane 
below the mirror. It also consists 


adjusted to or from a rigid 


rectangular mirror to suit 
any width of or other goods, and in order that 
the true effect when exhibiting a border or stair carpet 
may be obtained, an arrang it of the mirrors is had 
by which the side mirror is laid horizontal, so that the 
pattern is only multiplied in length and not in 
width. The drawing is a perspective view of one 
= of construction, showing a side mirror moved 


$316. Mayvracture or Documentary Forms FoR 

ENTION OF Fravup, 7. Mackarell and W. 

Ryland.—Dated 16th August, 1880.—(Provisional 
protection not allowed.) 2d. 

This consists in covering the s on which words, 
figures, or marks have to ein writing with a 
series or number of monograms, words, or other easil 
distinguishable designs, by printing such designs wi' 
ink taining the tial colouring ingredients of 
ordinary writing ink. 

3318. Sewace Traps, &c., C. Perks.—Dated 16th 
August, 1880. 6d. 

The object of the invention is to prevent the ingress 

of solid matter into the drains, to prevent choking of 


[5318] 
B 
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H 
the traps, and to avoid the entrance of into 


dwellings, and it consists of a trap box or di ect- 
ing chamber A with a grating B over it. Within the 
box is a removable tray C, open at top and fitted with 
a grating. The box is continued below the tray, and 
there receives the sewage or other liquids through the 
pipe H, which is fitted with a suitable valve and forms 


asyphon to prevent the entrance of gas to the build- 

ing. The exit pipe I, which is below the entrance of 

the sewage or sink pipe, is connected to the drain. 

3344. Ounimuses, TRamcars, &c., F. F. de Moraes. 
Dated lith August, 1880.—{Provisional protection 
not allowed.) 2d. 

The object is to arrange three pairs of wheels under 
the body, the axles of the fore and aft pair being con- 
nected en opposite corners, that the turning action 
of one pair is communicated by rods to the other pair 
to facilitate the vehicle moving round corners in a 
more easy manner than at present. 

3406. Vatves, A. Sircet.—Dated 2rd August, 1880. 
4d. 


The seating piece is made of a cylindrical form, which 
works up and down without revolving in the body of 
the valve ; in this piece is made an internal or female 
left-hand screw or thread ; on one end of the spindle 
is made a corresponding external or male screw or 
thread, which works in the aforesaid cylinder ; in the 
cap piece or body of the valve is cut a right-hand 
internal or female screw or t Immediately 
above the left-hand screw on the same spindle is cut 
a right-hand external or male screw or thread, corre- 
sponding to that in the body or cap piece and working 
in it. 


. GENERATING Motive Power, @. Temple.—Dated 
Slst August, 1880.—( Not proceeded with.) 2d. 

When the power employed for driving the motor is 
steam, the generator will a steam boiler with 
furnace and flues, with water feed valve, float, index 
lever, and balance weight, for showing the height of 
the water in the boiler, safety valve, and steam stop 
valve, the said feed valve, float, and index safety 
valve, and stop valve, being in combination, or being 
separate and of ordinary design and construction ; a 
steam pipe attached to the stop valve conveys the 
steam from the stop valve to the motor. The motor 
consists of a rotary disc engine. 
$3610. on GRounpING Macuines, J. M. 

Jones.—Dated 6th September, 1880. 6d. 

This relates to producing a nappy or fluffy surface 
on skins or leather, and consists of an emery wheel 
and brush wheel together with a treadle device, a feed 
table, anda fan. The emery wheel B is mounted in a 
ae closed casing A, and below it, also in the casing 

the brush wheel C, the shaft of which is moun 


in a treadle frame D, by operating which the roller C 
can be made to approach the roller B. E is the table 
on which the skins are placed, and passing between 
the rollers B and C has its surface raised, the material 
— being drawn away from the casing by the 
‘an F. 

3612. Hat or Bonnet Case, L. Hutchings.—Dated 6th 

September, 1880.—{ Void.) 2d. 

An outer case or shell is formed, within which is 
arranged a second or inner case, so that there will be 
aspace formed between the two cases or shells all 
round ; and, again, within this last described second 
or inner case is fixed a cylindrical chamber or com- 
partment for the reception of the hat or bonnet. 
3682. Prixtine Cuintz, A. Rycroft.—Dated 7th Sep- 

tember, 1880.—(Provisionel protection not allowed.) 
2d. 


The object is the introduction of gold, silver, bronze, 
or other metallic ornamentation into chintzes. 
3665. Receptacte For Crxpers, 7. H. Williams.— 
Dated 9th September, 1880.—( Not proceeded with.) 2d. 
This consists of an iron ash-box so placed under the 
grate as to fill the greater part of the s under- 
neath the grate, and having as cover an iron screen 
kept in a reclining position towards the back, the 
result being that as the cinders fall from the grate 
they slide down the screen, leaving the ash to fall 
through into the box beneath. 
3°705. Pcrirication or Ark my RatLway TuNNeEts, 
&e., J. C. W. Stanley.—Dated 11th September, 1880. 
6d. 


This consists in subjecting the impure atmosphere 
to the purifying influence of water, either alone or in 
combination with any known chemical purifying 
agents, and an apparatus for effecting this purpose. 


= 


The drawing is an elevation, one half in section, of 
a railway carriage fitted in accordance with the inven- 
tion. Ais a bottom tank; and B is an_ upper tank. 
Between these two tanks perforated tubes C or wire 
gauze are placed, which will conduct the water from 
the upper to the lower tank, which in thus gravita- 
ting through the perforated pipes or down the gauze 
will present to the impure air a thin film of running 
water. D are shutters or louvres for catching the air 
worked by levers or equivalent D1, 
3'769. GoveRNING THE oF STEAM &c., 
J. G. Jones.—Dated 16th September, 1880. 6d. 

The varying velocity of the steam on its ose § to the 
engine is car to act upon apparatus applied to the 
steam pipe, so as to control the action of the ordinary 


throttle valve. For this purpose in the steam a 

chamber A is formed, ond within it is an 

arm carrying the disc B, upon which the steam acts. 

The arm is by suitable levers or rods connected to the 

throttle valve E. : 

3775. Prixtixc Presses, W. Morgan-Brown.—Dated 
lith September, 1880.—(A communication from the 
Gilman Vertical Press Company.) 1s, 2d. 

This relates to self-in’ inting presses operated 
by a foot treadle, and the objects are to provide 
devices to guide and turn the platen in its upward 
and downward movements ; to operate the ink roller 
frame carrier and ink table; to govern the movements 


of the tympan fingers ; to carry the platen against the 
type-bed with greatly increased power, and for 
adjusting the face of the platen and of the type-bed to 


perfectly parallel planes. The bed B has a side 


channel between the posts to receive the printer 5 
chase, which is secured in place under the platen A by 
screws through the ends of the bed. A shaft H is 
reciprocated by the treadle E, and by means of rods D 


[3775 


works the platen, the rods being made adjustable, 
and cateet tend to es the treadle upwards. As 
the treadle is depressed a pawl on the shaft H moves 
the ratchet K secured to the inking table M, and at 
the same time the inking rollers O are moved back on 
to the inking table. 

8792. Hay anv Corn Barys, &e., J. Coleman anid] 

Henson.—Dated 18th September, 1880. 8d. 

The roof is so constructed that it can be raised to 
various heights in sections which overlap each other, 
thus forming, when all the bays are at full height, one 
continuous barn. The sides and ends consist of 
movable wings, which can be inclined so as to cover, 
when required, extra width all round, whilst should 
the wings not be required to form a roof, they can be 


(3792 


used in extreme wet weather to keep the rain from 
driving in at the sides. Ina three bay barn one bay 
can be used as a hay or corn barn, the middle or 
centre —— be used as a cart or wagon shed, and 
the end bay as a loose box or lambing shed, or for 
various rposes of the like description. The 
drawing shows an end elevation of a three bay barn. 


$3812. Cootinc anp Breakinc vp Brast Furnace 
Srac, J. A. Birkbeck.—Dated 2th September, 1880. 
6d. 

A taper core C is placed within the receptacle A to 

receive the slag, which is mounted on a trolly. e 

slag is run into the annular space 8 between the core 


and the receptacle. The core is formed with project- 
ing ribs D outside, so as to form correspondin; 
recesses in the slag, which when cooling contracts ro 
splits — the ribs, thus facilitating the operation 
of breaking up the slag. When uired to remove 
the slag the core and receptacle are lifted up, leaving 
the slag on the trolly. 

3808. OpeRraTING Rattway 
SWITCHES, CROSSINGS, ANDSIGNALS, &., W. R. Lake. 
—Dated 18th September, 1880.—(A communication 
from J. 8. Williams.) 1s. 

The Yirst part of the invention relates to apparatus 


for vent: conflic signals being given, and 
te interlocking tie signal levers. 


ings show one} method of effecting this object, Figs. 1 
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transverse and horizontal section of a 
onl levers, and Fig. 3 enlarged views of the 
locking pieces. A are the levers, with each of which 
is comnttned a slotted locking drum or piece B om | 
upon its axis. ese pieces have apertures throu 
which a series of bars C can pass. The parts of the 
apertures are of different depth and width, and the 

C are of different thickness, so that when any 
rtion of the deepest part of the bars C is in the 
= rture of the locking piece, it is impossible to move 
e latter and therefore to move the lever 
in connection with it. So as to move the 
par C and bring its projections within the apertures, 
one of the levers A is connected to it through 
the locking piece. A Second part of the invention 
relates to controlling signals from different places, and 
includes compensating devices for the wires. 
1. FoLpina G. A. Dallas.—Dated 22nd 
ber, 1880. 
van cliher side of the chair back A at the point 
where the arms C are joined isa stud D, and in the 
ends of the arms are slots B with de ions in the 
top edges. By causing the stud to enter either of these 


ressions the angle of the back can be adjusted. 
atthe sides of the bottom of the chair are fixed 
stretchers G, with a recess at one end to take over the 
back list of the chair. 
3834. QuaRrryino anp Dressino Stone, J. Williams. 
22nd September, 1880. 6d. 

Gantry or travelling beams are stretched across or 
along the quarry, and are arranged to travel along, 
whilst upon them are placed one or two carriages 
carrying saws or cutters, consisting of circular plates 


A, on the edge of which are cutters B to cut the stone 
at each side, and central cutters C to cut out the core, 
the pieces D taking out the grit or sand left by the 
cutters, These saws or cutters can be moved length- 
wise on the gantry along rails, and can be driven by 
an engine on the gantry or by means of an endless 


rope. 
3869. Gas Encines, L R. Purssell.—Dated 24th Sep- 
tember, 1880. 6d. 

A double piston or two pistons coupled work in a 
single cylinder ha an explosion chamber at cach 
end, the rod connecting the two pistons through a 
crosshead working from the centre of the cylinder 
upon the fly-wheel shaft by outside rods. The cylinder 
is open at each end, and other or outer pistons work 
within them, whose rods are connected to crank pins 
working ental wheels gearing with other wheels, 
which cause the outer pistons to travel towards the 
centre to act in conjunction with the inner pistons 
moving from the centre to exhaust the residues of 
combustion after each explosion. By fitting two such 


cylinders and connecting the coupled pistons to the 
crank shaft the explosion can be caused to follow each 
other in successive order, following the compression of 
each charge at either end of the cylinders at every 
half revolution of the crank shaft. The drawing is a 
sectional elevation of one of two coupled cylinder 
engines, the inner pistons of both being connected in 
Pairs to a crank shaft common to both. 

3877. Steam Brake Vatves, J. Dewrance and B. 

Malcolin.—Dated 24th September, 1880. 8d. 

This relates to improvements on patent No. 4553 
A.D. 1879, in which an equilibrium valve is employ 
to admit the steam to the brake cylinders at pressures 
wars rene to the greater or less force with 
which it is des’ to apply the brakes, In the former 
arrangement the valve was raised from its seat by the 
patos when moved upwards by the handle acting 

rough an external spring. In the present arrange- 
ment the spring H is to gy within the piston G made 
hollow to receive it, and the spring is in compression 
instead of in tension. The passage C to admit steam 
terminates between the two seats of the double valve 


B, which a spring E just keeps to its seats; F is the 
rtion of the shell forming cylinder, and G is the 
follow piston supported by the spring H. The hand 


877, 


lever L works along a ratchet sector, which retains it 

in any position, 

3893. Domestic Firepiaces, J. Russell,—Dated 25th 
September, 1880. 6d, 

A tube or sleeve A is provided, consisting of a frame 
wholly or partially open at each end; the opening or 
or openings may, for example, be complete or partial, 
and with a if desired. The tube or sleeve 
is made of any desired shape, and works in the flue 
through a plate B having an opening therein corre- 
sponding in size and shape with that of the tube or 

leeve, Which latter is suspended in the flue or chimney 
over the fireplace by chain, wire, cord, or otherwise ; 
it might, for example, be connected to a rod, free to 


rise and fall in guides, and in such manner that the 
suspending medium allow the tube or sleeve to 
rise or fall, and to retain it in any desired position 
above the fireplace, and for this purpose the tube or 
sleeve may be connected to a chain passing over a 
pulley C or pulleys, and down to balance or counter- 
weight F with compensating balance chain D, and 
thus the tube or sleeve is raised or lowered, and kept 
suspended in any position that may be desired or as 
necessity may require. 

3805. Carriace AXLes anp Busnes, &., J. Dakers.. 

—Dated 25th September, 1880. 6d. 

Fig. 1 is a view of one modification partly in section, 
showing journal of axle fitted with two sliding collars 
and two spiral springs with a screwed on collar in the 
position it would assume when the carriage is in 
motion. A is the journal of action; B screwed on 
bearing collar, having only the inner side bevelled for 


bearing against cap upon sudden lateral strain; C 
spiral spring ; D sliding collar ; E second sliding collar; 
F and G nuts; I space to reduce bearing; L bush; M 
=. — by outside of inner end of bush; N 
prolongation of cap to support axle arm. . 2is 
end view, in which P is a flat on onal pot og 
to prevent collar D from turning with bush; 
there is a similar flat on other end of journal for same 
purpose for collar E. 
3897. Wasninc Macuines, Clements.—Dated 2 
Tis relates to the 
8 relates ¢ application of an engine A to thi 
frame of the washing machine, wheats suitable 
mechanism drives the dasher and the self-acting 
reversing motion, The possibility of injury to the 


[ 


machine caused by both the hand and steam drivers 
being in _ together is prevented by bolts fixed 
between the starting lever of the steam motion and 
the clutch which throws into gear the hand motion, 
so arranged that one motion must be stopped before 
the other can be thrown into gear, each handle being 
locked by the other at all times. 


391'7. Crocnet-LikE Encinas AND J. Booth. 
—Dated 27th September, 1880. 6d. 
So as to produce in the lace machine a closer 


13917] 


imitation of crochet edgings than has hitherto been 
made, a pillar or cord A having the appearance of a 
crochet pillar is first prepared and then afterwards 
interwoven in the lace machine with other crochet- 


like pillars B which are produced by the lace machine 
as the work proceeds, 
8903. DistiLLep Vapours, 7. W. Duffy 
and T. L, Makin.—Dated 27th September, 1880. 6d, 
This relates to ap; tus in which vapours produced 
by distillation or otherwise are cond d and liquefied 
by passing in contact with cooled surfaces. A isa rest 
or cluster of glass tubes contained between the inlet 
chamber B and the outlet chamber C. D is an outer 
casing within which the tube cluster A and the 
cham B and Care located. E is the steam inlet 


E Z 
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pipe tochamber B; and Fis the distilled or cond d 


one of which has been already pasted under the first 
tympan, are folded and overlapped by the operator, 
and the tympan E, with the paper surrounding it in 
the form of a tube, is turned over on to the block G. 
The operator then opens the end of the paper tube, 
and doubles in the parts to form the bottom to the 
semi-octagonal form of the tympan E, and thus also 
forming an overlap. The second overlap is formed by 
taking a guide plate and laying this guide plate upon 
the partly-formed bag until its edge rests on the 
gauge studs O, the triangular part is turned over on 
the guide plate and the bag is complete. 


3928. Apparatus FoR GENERATING AND UTILISING 
Execrricity, W. R. Lake.—Dated 28th September, 
1880.—(A communication from E. Thomson.) 8d. 

This invention refers to various modifications inthe 
construction of magneto and dynamo-electric 
machines. The field magnet coils serve also the 
purpose of directly magnetising the iron in the 
armature, This is accomplished by a modification in 


FIC. L 


water outlet from the chamber C to the filter H which 
forms the base or bed of the condenser ; J is the circu- 
lating water inlet to the casing D ; K is the circulating 
water outlet for the casing D; Lisa pipe leading from 
a fan, blower, or aérating appliance into the chamber 
C. The chamber B is provided with a rose M placed 
underneath the steam inlet pipe D so as to distribute 
the inlet steam over the surface of the chamber B, 
-— prevent it from directly impinging on the tube 
cluster A. 


3925. Improvements 1n LicuTninc Conpucrors, S. 
Vyle.—Dated 28th Sentember, 1880. . 

The conductors are constructed of copper with an 
insulated wire set within the core of an outer cable, 
the top of the wire being soldered or otherwise 
metallically connected with the top of the outer cable, 
which latter is inserted in the ground, whilst the 
insulated wire is carried from the bottom of the 
outer cable to any suitable adjacent place above 
ground and there connected with the key of a testing 
apparatus, which consists of a differential galvano- 
meter, battery, switch, resistance coils, and connec- 
tions. The back of the key connected to the testing 
wire may be earthed or not. To test the conductor, 
the key of the testing apparatus A is depressed, when 
the gal ter needle is deflected. Unless the con- 
tinuity of the wire and cable be good, no current will 
pass, and the needle will not be deflected. By discon- 
nection at key B, which acts also as a switch, no 


Fic. 1 
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current can pass through the other coil of the galvano- 
meter, but on de B as wellas A the current 
divides itself equally between the circuit formed by 
the insulated wire and outer cable, wire, or tube, and 
a resistance coil, which should be made exactly equal 
to the other circuit; this being so, any defect in the 
conductor would betray itself by the deflection of the 
needle, In this case an auxiliary key Cis used, which 
when depressed at the same time as B shows whether 
the earth of the conductor is good, or whether the 
fault is above ground, as the current is then divided 
between B and C, whose resistances are equal. If 

ht, the needle does not deflect, Fig. 1 shows the 
galvanometer, &c. Fig. 2 shows the conductor; D 
insulated wire set in outer cable E. 
302'7. Havtine in Fisuine Nets, G. Howard. - Dated 

28th September, 1880. 6d. 

This relates to the use of a large and a small capstan 

combined for the purpose of hauling in and securing 


L 


the nets on board fishing smacks, and it consists in 
working the small capstan C to get in the after end of 
the trawl beam by gearing on the main capstan A. 
3932. ManuracturE or Paper Bacs, J. Baldwin.— 
Dated 28th September, 1880. 4d. 
Under a metal tympan a rectangular sheet of paper 
is laid upon the block, which paper is pasted on the 


(3932) 


edge to the outline of the cut edge of the tympan. 
The pasted sheet is then laid upon the flat aninte Cc 
of the folding apparatus and up to the gauge studs D; 
whilst in this position a second ta i, which is 
hi as at F to the wood block G, is brought down 
on the paper as at E, and the sides H I of the paper, 


the winding. Then the internal and external effects 
of the coils are both utilised, and the insulated wire of 
the armature is at all times under the direct influence 
of the field magnets. Fig. 1 shows a side elevation, 
partly in section, of a machine ; Figs. 2 and 3 show 
three coils of insulated wire as wound upon the 
armature, intersecting one another at the axis X at 
angles of approximately 60 deg. 

3936. ImpRovemENTs IN SHACKLE AND TERMINAL 
InsuLATORS FOR TELEGRAPH WiREs, J. W. 
Fletcher.—Dated 28th September, 1880. 6d. ; 

The inventor's insulator is similar as regards its 
lower portion to the No. 8 insulator, the upper portion 
is similar, but inverted, so that the open end of 
the double cup is both upwards and downwards. It 
is formed of, preferably, one piece of earthenware, and 
is mounted on a vertical bolt passing through it and the 
upper and lower arms of the pole. The upper cups of 

insulator being open at the top, are provided with 
drainage holes by which they empty themselves of 
rain water or dirt. The inventor makes them 
with the ordinary mushroom head. 

3941. Docxine Kyire, J. McKenny.—Dated 29th Sep- 
tating or docking 

This 0 appara’ ‘or am or doc 
the talle of horses wed other amizacte, A is the space 


to receive the tail; Ba blade secured to the handle 
y a wor on a pivot, an ving a 
which slides in a slot in the blade. misc 
3944. Looms, A. F. Firth and J. Boothnan.—Dated 
29th September, 1880. 8d. 
relates pparatus for perating the fork of 
the wire motion, to the construction and arrangement 
of tappets and levers to work the healds and operate 
the lever and head of the wire motion. To the cross- 
head or slide 1 a lug 2 is attached, which at each 
forward movement pushes back the lever 3 carryi 
the wire fork 4, and at the same time forces back the 
spring 5, which gives the forward traverse to the fork. 
As soon as the crosshead commences its return traverse 
the spring 5 moves the fork lever and ferk forward 
until a catch-piece 9, attached to the fork lever, enters 


a catch-notch, whereby the lever is held until tho 
beat up of the slay, whereon the incline 10 of the lug 
11, fixed to the end of the shuttle box 22, comes in 
contact with the catch 9, raising the lever 3 out of the 
notch and its fork and wire over the wires in the body 
of the fabric, and into position for insertion in the 
open shed. For operating the healds the treadle 
levers 17 are so arranged with the healds 18 and 
treading oe or cams 19, that the ends of the 
levers extend under the loom, and are connected by 
rods 21 to the heald, so that direct and positive 
motion upwards and downwards is secured and 
imparted to the healds. 


3953. Horstina anp Conveyine Coat, &c., B. Hunt. 
—Dated 29th September, 1880.—(A communication 
from A. E. Brown.) 8d. 

This consists, First, in the application and use ina 
hoisting and conveying contrivance of a carriage 
frame, adapted to be supported and to travel on a 
cable or railway, and composed of a system of levers, 
such as that the weight of the suspended load exerts 
a tendency to retain the parts in each of the two con- 
ditions they must assume to retain and to release the 
suspension of the hoisting block and load; Secondly, 
the application and use of a carriage frame for 
a ge and adapted to release the suspended 
load, so made and operating as that in arriving 
at a down grade stop the momentum will gradu- 
ally be absorbed either in the effort of lifting the 
load, which has to be made in order to effect its 
releasement from the sapere hooks of the 

age, or partially by such effort and partially by 
the pull of the hoist rope on the oy in a reverse 
direction by the releasement of the load. Thirdly, 
the application and use, in combination with the 
carriage provided with any suitable means of engage- 


Go» 
<Ypp FICS 
x 
(3593) 
AS 
[3834 
RN A 
AG YO, 
(3895) _¢.B LEGS FG 
FIGA. 
$944] 
(5869) 
/ | 
=) i im . 


360 


THE ENGINEER. 


May 13, 1881, 


ment, with the block to be ~— of a hoist block 
having lugs or other devices to be held by 
such means 


of engagement aeeatel about coincident 


with the axis of the hoist block sheave. The drawing 
‘is a side view showing the whole apparatus. 


3954. Maxine Paper Spiiis, J. Rettie.—Dated 29th 
September, 1880.—{(Not proceeded with.) 2d. 

A spindle is mounted in a ing, and is rotated 
by a crank handle. The end of a piece of paper is 
placed under a spring catch on the spindle, which is 
then revolved, the paper being guided by hand so as 
to twist round in a spiral form on the spindle. 

3955. Apparatus ror Hotpinc Borries 
EFFERVESCENT Liqurps, J. Rettie.—Dated 29th Sep- 
tember, 1880.—{Not proceeded with.) 2d. 

The uncorked bottle is Peres in a swing frame, the 
bottom resting on an adjustable seating, and a plug 
being forced into the meng The frame is then 
inverted until required to withdraw a portion of the 
contents of the bottle. 


$3956. PReraRaTIONS FOR PREVENTING Parn DENTAL 
Operations, W. R. Lake.—Dated 29th September, 
1880.—{A communication from H. EB. Dennett.) 4d. 

The compound to be applied to the interior of the 
decayed tooth so as to deaden the nerve before intro- 
ducing the tools to excavate and fill in the tooth, 
consists of 1 fluid ounce glycerine, 2 drams tannic 
acid, 4 grains chloral, the whole well mixed, and then 
strained or filtered until clear. 

3059. Parer Maxine Macuines, C. Herbert and J. 
Loch.— Dated 30th September, 1880. 6d. 

This consists in providing the vacuum boxes with a 
moving cover continually ne over the top of 
the box in the same direction e wire web. The 
vacuum box is provided with open ends A to carry off 


air and water, and it is placed within a cylinder B 
consisting of a perforated brass shell or of brass wire 
gauze, and caused_to revolveround the vacuum box. D 
are adjustable cheeks to suit the width of the paper. 
3960. Fire-Escapes, G. Tiviotdale.—Dated 30th Sep- 
tember, 1880. 4d. 

A telescopic ladder A in two or more lengths is 
arranged on a universal joint B at about the middle 
of the Fiength of the main ladder, this joint being fixed 


toa standard C mounted on a carriage D. 

means the ladder can be turned about into any 

position without moving the carriage. 

3961. Fastenrxcs ror BELTs aND Banps, P. A. 
Martin.—Dated 20th September, 1880. 6d. 

This consists in forming fastenings for belts and 
bands of a device divided in the —, into two —— 
capable of being readily 
means of a slide, bolt, or other cunventiont ace § 
ment. 

3965. Raistxc, Lowerrvc, SHIPs’ 
Boats, &c., J. Scott.—Dated 30th September, 1880.— 
(Not proceeded with.) 2d. 

The hoisting apparatus consists of two strong 
swivelling cranes, each with an overhanging jib, and 
a crab or winch barrel, 1, actuated either by hand or by 
motive power engines. The disengaging appliances 
consist of a horizontal lifting bar suspended by links 
near each end from the two chains of the crane, and 
this bar is fitted with a jointed hook at each end, on 
which the boat is hung. 

3066. Pranorortes, &c., F. Woljf.—Dated 30th Sep- 
tember, 1880.-+A communication from A. Hellig.)— 
(Complete.) 6d. 

This consists in the construction of a stringing and 
tuning mechanism or device to take the i of the 
tuning pins, which is inserted removably into the 

rest board or tuning stock, the longitudinal axis of the 
said mechanism or device being in the same plane as 
the axis of the connecting end of the string, whereby 


central Satin of the pe noah of the string to the | screen 
stringing and tuni evice sec’ e sal 
device statio. the rest board or tuning stock, 
the strings depending upon a central and rectilineal 
and not a tangential (peripherical) and rotary motion 
for their adjustment, which said rectilineal motion of 
the adjusting device is within a plane coinciding with 
longitudinal axis of the connecting end of the 


string ted u Fig. 1 is a perspective view of 

the mg and Fig. 2isa Dngitudinal vertical section. 

Roors ror Concrete Buiiprnes, &e., J. M. 

Tall. 30th September, 1880.—(Not proceeded 
with.) 2d. 

Rectangular slabs of concrete are used and are cast 
with a grooved rib along the top edge and a hooked 
rojection also grooved but on the underside, alon, 
the bottom edge, so that when in position the hooked 

projection of one slab overlies the rib on the se Bed 
the abutting slab. The side > of some of the slabs 
have ribs and others have hooked ——_ which 
also interlock. In the grooves on ribs lengths of 
india-rubber tubing are laid so as to form a tight joint 
and allow for shrin 


83968. Mountine SappLes or VELOcIPEDEs, A. G. 
Salamon.— Dated 30th September, 1880.—(Not pro- 
ceeded with.) 2d. 

So as to prevent the saddle working loose and rock- 
ing it is connected to the backbone by means of a 
metal clip, which embraces the backbone and is 
attached t pivot pins to four jointed levers set at 
right angles to each other. The upper ends of these 
levers are pivotted to the saddle frame. 

83969. EXaMINING THE GERMINATING PoWER OF SEEDS, 
A. Steenburg. — Dated 30th September, 1880.—(A com- 
munication from R. Jensen.) 6d. 

A cylindrical water vessel A is heated by a lamp, its 
under surface being funnel-shaped so as to concentrate 
the heat towards a flue C through the vessel 
which is supplied with water from reservoirs H 


connected to both the top and bottom of the vessel. 
The tops of the reservoirs are perforated, and on them 
are placed discs of felt with bosses on their undersides 
which enter the perforations and absorb the water. 
On the felt the seeds are placed, and over them glass 
bells D. For very small seeds tubes M are substituted 
for the bells. 
39°70. Breecu-Loapine Fire-arms, J. J. Athinson.— 
d 30th September, 1880.—{Not proceeded with.) 


The parrel is attached to a metal part or “‘action” 
firmly secured to the stock, and on the action is a 
projection against which the movable breech block 
rests, and on the underside are ribs or flanges to 
strengthen it. The breech block is hinged so as to 
open and close by an up-and-down movement. A 
hollow is formed in the breech block in which the 
striker works, and on the tail end is a shoulder to 
operate the extractor, so that the exploded cartridge 
is removed, and the striker drawn back by the act of 
raising the breech block. A locking arrangement is 
employed. 

3074. Comprxep Nur anp Square THREAD Screw, 
H. A. Bonneville.—Dated 1st October, 1880.—(A com- 
munication from J. Marcelin.)—{Not proceeded with.) 
2d. 

This relates to the replacing of the sliding friction by 
the rolling friction in the manufacture of screws 
intended to produce a pressure or to transmit a 
motion, and thus to avoid the loss of working power 
through the sliding friction with an ordinary screw, 
and it consists in combining with the ordinary square 
thread a pair of rotary discs, of which the rotating 
axes are perpendicular to that of the screw. 

3975. FermMenTep on AERATED Liquors oR BEERS, 
J. A. Fawcett.—Dated 1st October, 1880. 4d. 

This relates, First, to the manufacture of a fer- 
mented liquor or beer from the bran, or husk, sharp, 
middlings, or seconds produced in ‘the grinding of 
wheat and other grains, sufficient sugar being added 
to them to promote eens and Secondly, to 
the use of the above subst: tion wit! 
malt, or malt and sugar, or other per he + reac capable of 
being converted into beer. 

3976. AccuMULaTORS FoR Ort Presses, &., R. Good 
and R. W. Menzies.—Dated 1st October, 1880. —(Not 
proceeded with.) 2d. 

The weighted ac d with, and an 
air vessel is substituted without — weights or moving 
rams. This vessel is in connection with the pressure 
pipe from the Fey to the press, and is in communi- 
cation therewith at the bottom. 

3977. Beverace on Composition or Foop, W. P. 
Thompson.—Dated 1st October, 1880.—(A communi- 
cation from P. Desguin and Cie.) 4d. 

The stomachs of pigs, calves, and other animals are 
opened and the mucous membrane cleansed, and the 
digestive fluids are scraped off with a knife, and dried 
as on 4 as possible at a heat not exceeding 90 deg. 
Fah.  pepsine thus obtained is reduced to 
powder at once, or ground with cocoa or aed 


so. Stoves, W. Smith, jun.—Dated 1st October, 1880. 


mis relates to that form of stove in which the flame 
and products of combustion are e to pass round 
and circulate outside a series of tubes through which 
air is allowed to , Such air becoming heated in its 
passage, and be’ then admitted into the room, 
building, or other place — it is desired to heat. 


lator is di 


AA are parallel vertical plates having perforations at 

their upper parts into which are fitted the ends of the 

tubes B An outer casing C is fitted round the tubes 
and connects the plates A A together, its sides 
descending nearly or quite to the 4 or base ae 

D upon which the stove stands. E is a fireplace, G 

the grate, and H the fire door. 

3981. Rorary Corn Screens, J. H. Johnson.—Dated 
lst October, 1880.—(A communication from W. 
Bassett.)—(Not proceeded with.) 2d. 

This relates toa substitute for brushes and other 
devices used to clean rotary screens, and it consists in 
so arranging the wires of the screens that they widen 
as they sppecach the highest point of their a 
the which would otherwise clog the 

down into it again. 

3982. OF &c., Comte de Sparre. 
—Dated 1st October, 1880. 

This consists in the a lo of boxes or moulds 
A. connected iy 
endless > ich takes the place of the endless 
wire cloth., Each mould or box has at each side a rack, 


with which gear the wheels B to cause the endless 
chain to travel along. When the paper reaches the 
wet press cylinder it is removed by the felt X, and 
the water extracted by the vacuum boxes G, when it 
passes through the press cylinders H to the drying 


cylinders K. The moulds or boxes are otpvtnite to 
suit different widths of paper. The endless felt X 
after quitting the oe at the press cylinders is washed 
in a vessel L filled with water. 
3985. Mowrne anv Reapine A. C. Bamlett. 
—Dated 1st October, 1880. —(Not proceeded with.) 2d. 
To enable the driver to more readily elevate the 
points of the cutters, the bracket that carries the 
regulating lever is pi pivoted, and the has a 
jection on which the driver presses his foot, an 
raises the points of the cutters. The front wheel is 
carried on a pivotted bracket, to which pivot the 
draught pole is attached. A clutch is used to put the 
machine in and out of gear, and it slides on a spiral 
feather on the main axle boss, so as to receive as ight 
rotary motion. An arm on the clutch 


and keeps it in this position as long as the flushing 

valve is held up. 

4021. Cyuinpers, H. Baton.—Dated 4th 
October, 1880. 4d. 


This relates to engines in which one ea we is used 
for two pistons moving in opposite directions, and 
actuating the same or two different crank shafts. The 
drawing shows an engine with four cylinders A, two 
valve chests C and two crank shafts D. The c linders 
are cast in two pairs, each pair having a slide valve 
actuated by a link and two excentrics for reversing. 
The valve gear is analogous to that of a double-acting 


4021 


single-cy! linder ngine, th the difference that 


by a slotted rod to a pawl acting on a ratchet on the 
gear wheel. The clatch is acted on by a lever and 
raises or lowers the pawl in or out of gear. To draw 
the machine a short chain or link is attached to the 
draught pole, and two links are carried to the swingle- 
trees which are mounted on the end of a bar pivotted 
to the pole. 
3986. RecuLaTinc THE ADMISSION AND EmIssION OF 
STEAM TO AND FROM STEAM ENGINE CyLinpErs, &c., 
M. Sil vester.— Dated 1st October, 1880. —( Net proceeded 
with.) 2d. 

The valves employed are arranged so as to expose 
to the fluid pressure two or more surfaces of equal 
area, each having ports for the passage of fluid. The 
= moves between guides, one of which is adjust- 
able. 

. PRorectinc anp Preservinc Woop, L. A. 
Groth. —Dated 2nd October, 1880.—(A communica- 
tion from A. B. Barthel. with.) 2d. 

This consists in treatin first with a 
solution of sulphate of a oe magnate, and then 
with a solution a chloride of barium. 

8995. Brace Bu Cc. N. Eyland.—Dated 2nd 
October, 1880. 

One part of the netenl consists in forming the 
loop or ring of the buckle, when in the rough, with an 
extra piece or flap on either or both sides of it, so that 
in the finished article, these pieces being turned over 
so as to form the loop or ring tubular, the rough 
cutting edge of the back of the ordinary stamped loop 
or ring is avoided. 

3998. Mera Frames For Doors, H. Tonkinson and 
W. Rockliffe.-—Dated 2nd October, 1880. 4d. 

A wooden “pattern is prepared, from which an 
impression is taken, which forms a mould, and after 
the removal of the pattern an iron plate having the 
door opening previously cut out in the usual way, is 
substituted therein. Upon pouring fused metal in 
the mould box, it firmly adheres to certain parts of 
the iron plate, and thus forms a self-connecting 
beading or rim around the opening forming the door- 
way. 


wens Beams, J. R. Aldred.—Dated 2nd October, 


The is a longitudinal elevation in 
section of a beam constructed according to the 
apace pees in which A is the beam made of sheet iron, 
in each end of which is fitted a cast iron flanged boss 
or end piece B, to which the ends of the beam are 
xed with screws or otherwise ; C is ashaft extending 
through the beam and projecting a sufficient distance 
beyond the beam to forma ing at each end ; on 
this shaft are cut a right-hand screw and a left- hand 
screw ; D are the beam flanges, on each of which is a 
long annular projection or bearing surface fitting 
roun ¢ beam. In the centre of each beam 
is a nut or boss, one fitting on the right-hand screw, 
and the other fitting on the left-hand screw. Each 


nut or boss is connected to the beam flange by two 


webs or feathers, which pass through longitudinal 
slots in the shell of the these slots 
extend from — end towards the middle of the beam 
any re distance, so that the flan, may 
approac od other. At each end of the shaft C is 
formed a square, so that the shaft may be readily 
turned by a key or handle; F F are the ruffles fixed 
on to the beam. ere is a set screw in each end 
piece B in order tosecure the shaft C so that the beam 
may not rotate independently of the shaft. 
4010. Raitway Burrers, &c., G. K. Hannay.—Dated 
2nd October, 1880.—{ Not proceeded with.) 2d. 
This relates to means for causing the force 7 a col- 
eee to be spread in all directions instead of 
itudinally only, and it consists in forming the 
bate ers of a cylindrical casing containing a me | 
— which the piston on the end of the buffer rod 
ac 


4011. Mareriar ror &ec., P. A. Maignen. 
—Dated 2nd October, 1880 
This ists of a bination ~~ charcoal and pure 
lime, the former being placed in a vessel and corned 
with lime water, when the vessel is heated so yh to 
cause the lime water to boil, the operation be’ 
ae for some time, and fresh lime water adi ed te to 
— the charcoal immersed. By this means carbonic 
gas and sulphurous gas are driven off from the 
and in the lime leaving 
the pure lime, which is precipitated and becomes 
deposited in the pores of the charcoal. 
4019. Vevocirepes, J. L. Emary.—Dated 4th October, 
1880.—(Not proceeded with.) 2d. 
This relates to improvements in the driving mechan- 
ism of velocipedes. 


4022. Water To Water-cLosets, H. W. 
Pearson and J. H. Howell.—Dated 4th October, 1880. 
—(Not proceeded with.) 2d. 

The apparatus for supplying water to water-closets 
is arranged in such manner that after the flushing 
valve has been used and allowed to close, so that no 
more water will pass it until the valve is in 
actuated, water is allowed by an 
apparatus, consisting of a cylinder and oo mn, to 
to the of closet, and quanti y is rogulated 
by the ge 

t 


the 

— with the centres of the two adjoin- 

ig cylinders reoredey of leading to the two ends of the 
single cylinder. B are the pistons which move to and 
from each other, being driven outwards by steam 
entering between them and inward by the crank shaft 
under the influence of the adjoining cylinder, whose 
cranks are placed at 180 degrees to those of the first 
cylinder. 

Burtons with Pins, J. A. R. de Barazia,— 
Dated 4th October, 1880. 6d. 

This relates to a button made in two parts, one of 
which consists of the head and of a cylindrical hollow 
stem, having on its lower edge a notch of the form of 
an inverted '], and the other part of which consists of 
the base and of a stem which is also hollow and cylin- 
drical, and which surrounds the notched stem, and 
which by means of a horizontal and diametrical pin is 
engaged with the short notch or depression at the 
bottom of the above-mentioned notch ; the two parts 
of the button are maintained in this relative position 
by the elastic force of a rubber washer or of a metallic 
spring. 

4024. Necktie Fasteninc Devices, L. Michaux. 
—Dated 4th October, 1880. 6d. 

This relates to a device for fixing neckties to a 
button, consisting of a single piece of sheet metal or 
other suitable material, this plate being provided with 
a vertical slot widened at its lower end, where it forms 
a hole that is larger than the head of the shirt button, 
and having at the middle of its height on its vertical 
edges, two swellings projecting towards the fabric of 
the necktie, the lower part of the plate being twice 
bent, and furthermore slightly curved in the centre of 
its width according to a vertical line. 

4026. Harpeninc Cement, Lime, Strong, &c., W. R. 
Lake.—Dated 4th October, 1880.—(A communication 
Jrom A. Magand.) 4d. 

This consists in the in of a liquid or com- 
position having a base of sulphate of iron, of co, or 
of zinc, or of any or all of the same mixed any 
desired proportions with or without the addition of 
colouring or odoriferous matter, cement, lime, stone, 
wood, metal, and other mate: 


4028. J. H. Johnson.— 
Dated 4th October, 1880.—(A communication from J. 
M. Paillard. }H Not proceeded with.) 2d. 

This consists of an ap tus forming two albums, 
one of which is intended to be exhibited on the walls 
of public establishments, whilst the other is in the 
form of a book and is interded to be deposited on 
tables in the said establishments. 

4029. Macutnery ror Drivino VeLociprpgs, &c., 0. 
Jones and W. 0. Williams.—Dated 5th Octover, 
1880.—(Not proceeded with.) 2d. 

This consists in making the ae motion wheel 
larger than the wheel on the axle of the travelling 
wheels of velocipedes, so that the wheels of the 
velocipede make more revolutions than the first motion 
wheel, and also in the manner of driving first motion 
wheel. 

4030. Boors anv /. Silver and F. Feldman. 
—— 5th October, 1880.—(Not proceeded with.) 


The boot is lasted in the usual manner, but before 
putting in the middle sole or welt it is stitched all 
round the edge, and the sole is then —— to ,the 
boot, which is afterwards finished in usual 
manner. 

4031. Furnaces ror Puppiine Iron Steet, H. 
Jonesand B. 5th October, 1880.—(Not 
proceeded with. 

The object is to - a the bottom plates or bed 
of the puddling chamber of the furnace, as well as the 


flue plates, jamb plates, and back plates, so as ——_ 
serve them from the injurious por of the heat o 
furnace. 


4036. Sewixc Macuives, H. J. Haddan.—Dated 5th 
October, 1880.—(A communication from J. Keith. 


6d. 

This consists in a sewing machine provided not only 
with an eye-pointed needle, and with a shuttle or its 
equivalent to operate therewith, in order —— 
lock-stitch sewing, by the thread of the shuttle being 


passed through the loops formed by the needle, but 
with a looping hook and a cast-off, and mechanism 
ph gine 5 | them, so as to enable them with the 
e, and without the aid of the shuttle, to 
chain-stitch sewing. It further consists in the com- 


arm attached to the dle and flushing val 


of the looper and cast-off with means of 
and es them relatively to the needle 
shuttle, in order for the shuttle while in 
canes to play free of the looper, and the latter 
m the shuttle is out of its race to be adjusted tu 
operate with the needle to perform chain-stitch sew- 
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appliance. The trapping arrangement consists of a 
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further consists in the combination of a ve tt will bo seen that the strains resulting from unequal “009. TRAVELLING Boxes AND man, H. Josselsohn and | by means of pin joints to one or two upright rods or 
1g Pall or side of the shuttle race with es eon nsion and contraction, either in the body of the Goodman.—Dated 6th October, 1880.—(Not pro-| bars. The bottom or other ends of bars are 
and cast-off and the needle to operate therewith, mf ‘inder or in - jacket, are absorbed by the elasti- een with.) 2. affixed by like jinte to the main framing of the 
ve being for retaining the — in a proper posi- ey of the , thus obviating the risk of fracture This consists in the centetnstion, forming one article, | apparatus, In and rear of these rocking rods or 
ion while the looper an on off may be a tl or distortion the’ eylinder i The Second part | of a foot muff or receptacle for keepin the feet warm | bars are one or more strong spiral or other springs, 
for the looper to seize the thread for formation relates to means or arrangements di ed to allow of | witha beams Bans x or bag, the said muff or attached at one end to the rods or to the horse or 4 
the next —_ ig loop. 1 is a side elevation, | expansion of the cylinder and of the other sub- | tacle be contrived in one of the sides of the box | and at the other end to the main framing, or to a suit- 
and Fig. 2 @ front view ¢ hy in section) of the jected to — In Fig. 2 the feet C and D | or bag, and provided with an opening to admit the | able bracket attached thereto. 
machine. are not bolted to the foundations but are left free to | feet. 


Locks AND W. .—Dated 5th 


October, 1880. t proceeded w 
Both sides of the tail of the locking bolt are made 
alike, that is with a gating on each side. The 


is exactly behind or in front of a corresponding stud 
at the back of thelocking bolt tail, according to whether 
the bolt is locked or unlocked. ‘The back end of the 
tumbler works upon a stud carried by the lock case, 
and arms project upwards and downwards from the 
Somber, or, end at right angles to its horizontal axis. The 
said arms bear against a vertical lever, which is carried 
on a stud near the top or bottom of the case, the said 
vertical lever being — tp against the ¢ said arms by 
means of an ordinal er spring. There are two 
vertical key meine in line with one another vertically, 
but in o oe irections, one key hole being on one 
side of the locking bolt tail and tumbler, and the other 
on the other side, and thus whichever hand the lock or 
way up. The lock may be used either right or 
handed, 


4037. L. Aviss.—Dated 5th October, 1880. 
6d, 
This relates to means 4 speed 


with ith sanall dri wheel 


ga pinion gearing with on internal 

wheel and carrying a pinion ng an 

wheel I fixed to t ae axle D. The wheel A is 

shown as revolving loosely on a stud on the frame, but 

it may be driven in the same manner as w 

4039. ImPROVEMENTS APPLICABLE TO TELEPHONES 
FOR THE Purposes OF J. G. Lorrain. 

ted 5th October, 1880.—(A communication from 


Figs. Tashan th tus in detail. Through 
ww the apparatus in de 

one side of the case A passes aspindle E provided with 

pointer a and with two cams F and E is kept 

always in — with the line by means of 

the spring J, the diaphragm is connected with a 

spring H eben | to the bottom of the recess provided 

for the coil C, E acts asa commutator. A small por- 

tion of the underside of M is scoured or scraped, and 
it three contact points I I! I? of set 

in the case A. I is connected with ae — oe 

from C; I is perforated for the rece 

fixed to the and I? is in 


it passes the spin 


it opposite C (eall) on the oui 
me case, E is rotated and G is ggg fe — 
away from H and the circuit is open. 


lever K suppo ver is raised by 
comes in contact with a projector R formed 
grain of platinum attached to M near the centre. 
arrangement of E acting as a communicator, and also 

to cause the dia) toact with a tremulous 
motion, enables the mong my ints to be moved for as 
smali a distance as may be desired, and to thus adjust 
the apparatus at pleasure. 

RECORDING A CoursE, A 

Dated 5th October, 1 


communication from 
Alsing, Sachmann, C. Dous.—{Not 


with. 
mire othoct is to furnish compasses provided with a 
m so constructed as to all changes of 
direction in the ship's course and divide the diagram 
of the course into hour spaces. 
4043. Mamovactuas oF Pranorortes, &., A. A. 


October, 1880.—(Not wroceeded 

The nay back, ond sides of pianofortes and 

the like wooden usical instruments are covered 
wholly or partly with oom. 


4044. Stream Enaines, @. F. 5th Octo- 
ber, 1880.4 communication from G. H. Corliss.) 


8d. 
This relates in part to engines describei in patent 
(2043) Fic. 
A 


No, 5154, dated 16th December, 1878. . 1 shows a 
cylinder ’ witha acket cast according to this invention. 


shift, so that may take mye ns 
necessary by 
part relates hed to the 
© pistons of steam engines, w! are kep' 
rig automatically tightened by the action of Rid 


CoupPLInc AND UncoupLina RaILroaD Com, 
W. 8. Sampson.—. 5th October, 1880. 6d. 

The enables the carviages to be 
and uncoupled without passing between them. 
coupling hook B is fulcrumed to the draw bar A, te 
yond w: it projects so as to slide over and enter an 


048) 
— Te J 


eye in the draw bar of the adjoin’ 
hook is connected b; <evee 
resting on two pulleys 


ble of be’ 
operated from either side of the , or An 
lever F from the top of on 


4046. Frire-arMs, B. 
Burton.— Dated 5th October, 1880. 6d. 

This relates to improvements on patent No. ~ 
dated 11th March, 1874, and it consists in a spring tail 
to the extractor lever, whereby it is made to catch 
over and grasp the cartridge, ready to withdraw the 
same a the mot pin is projected or not, and 
when the fi rown forward to fire the cart- 
ridge the — on as — rod passes beneath the 
lever portion of the extractor so as to Pto hold it pd 
The bolt F slides in the breech receiver A, and is 
vided with a breech lock M, and there isa ‘piston with. 
in the bolt and a spring to project the piston and firing 
pin J, when the piston is Niberated from the trigger 


carriage. The 
orizontal bar D 


4068. Dvemnc Leatuer N. G. Sdrensen.— 

Thiscon sista in the method of imparti th 

consi n the m y the ae 
of vanadic ry 

to leather, containing acid, or 

derivations or combinations thereof. 

4069. Preservine AND VEGETABLE Svs- 
STANCES, J. W. M. = er.— Dated 7th October, 1880. 
—(Not proceeded with. Od. 

The preparation consists of the following ingre- 
dients: Diastase, glycerine, glucose, crystals of pure 
chlori sodium, nitrate of potash, common salt, 
salicylic acid, salicylate soda, acetic acid, sea water, 
distilled water or water, and 
any two or more of which are mix: er wil 
without the aid of heat. 


AND Latcues, F. H. Lowe —Dated 7th 
tober, 1880.—( Not proceeded 

Tot the spindle of the spring bolt or latch is attached 
an arm or lever, which in its normal position is pre- 
ferably nearly horizontal. Jointed to the free end of 

id arm or lever is a vertical rod. The 

is of such a length that its lower end is situated a little 
above the bottom of the door and terminates in a 

rizontal The lever rod and do not 
interfere with the use of the lock or latch in the 
ordinary way, that is, with the opening of the door by 
turning the knob with the hand, the lever turning 
on its fulcrum, and the rod an descending 
when the knob is turned in a direction proper to 
withdraw ton ty ti bolt, and returning to their 
a position by the action of the spindle when the 
FOR Bacon, &., J. 

7th October, 1 

eis solution is of acid 12 drachms, 
benzoic acid 4 borax 11b., nitric Ib., 
corrosive sublimate Tw 
lutions are d 


ate 40 


» Which 


above. 


4074. Cranes, R. C. Ra; oe 7th October, 1880. 
—(Not proceeded with. 


T. .—Dated 8th October, 
artin of the rail is of ord 


The te construc- 
tion, but that which beds on the sleeper is made 
of an an| ‘orm, so that g upon it 


tightens it upon the sleeper and prevents its removal 

out of position, requiring thereby less keying or other- 

wise fasten: down than generally The 

sleeper is grooved on its upper cabae in an angular 

form to receive the rail. 

4008. Manvuracture or STEEL AND Inon AXLEs, &c., 
J. Duffield.—Dated 8th October, 1880.—{ Not proceeded 


2d. 
of metal is placed in a suffi- 
ciently hot state between two horizontal metal plates, 
on the inner surfaces of which are fixed or formed ~ 
swells or for the purpose 

4004. ane pone AND OTHER METALS FROM 
THEIR Ores, &c., W. Elmore.—Dated 8th October, 


1880. 4d. 

This has for object and relates to the treatment of 

chloride and te liquors in the extraction of 

me' ores by dynamo, galvanic, or voltaic 
electricity. 

4005. Reruce Rooms anp BREATHING TUBES FOR 
Mixes, 7. —Dated 8th October, 1880—(Not 
proceeded with.) 

This consists in rooms of boiler 


id part consists in laying ti 
with with taps to different parts of the 


4102. TuRNING MacHINES, J. Brown.—Dated 9th Octo- 
eeded with.) 2d. 

es for turning or shaping wood, 
and is es; ly aes to the turning or shaping 
of oval, elliptical, or surfaces inform. The 
cutting apparatus consists of a disc, around the peri- 
ae of which a series of curved cutting tools are 
4103. Parer-MAKerRs’ Cotron Dryino Fetts, J. 

Crossley.—Dated 9th October, 1880. 2d. 


A fusee barrel is used, and the jib crane is attached 
to one end of the barrel, and is wound as many turns 
as may be necessary to ‘lift the jib to its full height. 
The dead end of the load chain is passed over a ay 4 
on the jib head and led down and attached to 
other end of the fusee barrel, so that it may be fade 
up turn for turn as the jib unwinds. = in such 
proportion that the one neutralises » and 
the load remains at the same level in all ‘the positions 
of the jib. 

4082. Movutpine Pranes, &., C. Pieper.—Dated 8th 
October, 1880.—{A communication from W. Grossler.) 
—(Not ‘proceeded with.) 2d, 

The stock is by preference made of wood, and in 
bv case of three main parts glued together length- 
the centre part being divided in the middle, 
wate the iron and the wedge serving to fasten the 
latter pass through it. The surface of the middle part 
serving as bed for the iron may thus be moulded to 
the shape required by the rotating cutter before the 
parts are glued to each other. The stock may, how- 

ever, also be made in one piece of paper pulp or out 4 

sawdust with any known cement, “ pressing such 

material into a suitable mould. "The iron may be 

manufactured by turning the required moulding on a 

lathe into a ring of steel, and then cutting ring 

into pieces of suitable length. 

Batus, J. Tagell.— 

8th October, 1: with.) 2d. 
running the lengthways of the bath, and at each en: 

is secured a plummer block, th which runs a 

shaft. At ane on are the 
leys power for | 

motion to ‘deems by steam er, ani 
at the other end is keyed a bevel wheel, w ich gears 
into a corresponding bevel wheel which drives a ver- 

tical shaft, which said vertical shaft at its lower end, 
by means of suitable gearing, actuates the horizontal 
rollers working in the bath, through which the sheets 
of metal are drawn in the process of coating. 

4084. Disinrectine APPARATUS FOR WATER-CLOSETS, 
7. a= 8th October, 1880.—{ Not pro- 
ceeded wit 


This consists linder en 
and vided with purpose of 
ing the apparatus to the ants tome basin, or inser- 
sear L. The lever and extractor K is pivotted at X. The tion in connection with ordinary sewer Around 
rear end of the extractor is extended as a the — of this cylinder or tube formed a 
Y that enters a recess in the bolt. To pi Fo , against which a disc or circular 
breech lock being turned until it arrives at its pa] ng is caused to abut, and on the outer circumference 
place in the receiver, a ve ormed in and arranged a chamber’ or rece; le for the of 
eld to preven’ wi an con- 


is formed in the sear or trigger bolt L and with it a 
with» which cones the sear when the 
wi 


the sear when the 
2008. Prope.iers, H. F. Phillips.— 
Dated 5th October, 1880. with.) 2d. 
A small is emplo; ata A 
speed and connected with the = 
known manner, so that the 
two or more revolutions to one o! Rasa” 
4062. THE Heicut or Seats, TaBies, &c., 
8. —Dated 5th October, 1880.—(A commu- 
with 
The top to be i or lowered is provided on its 
underside, as near the edge as ble and in a circular 


line, with a series of inv cones ha on both 
sides a series of notches er projections, these notches 
or projections on the — cones being in a series on 
successive cones W! e 


», stand, or other article, 
the top of the article rests. 


Barus, &., W. 6th October, 
1 woroceeded 


880.—{ 
This relates to ae dane iat the construction of 
baths, lavatories, jaw-boxes, cisterns, and other 
similar water vessels, and of the overflow and outlet 
— and fittin connected therewith, which are 
as an efficient ae reliable means of 


A ay porose made in sand =" the top face of 


ured in to 


4057. Casters, G. F. Redfern.—Dated 6th October, 
from J. M. Harper. Not 


th ada: gi the foot ot 
cup is pro’ ith three or 
arms, into which are journalled any suit 
able casters or- rl, which revolve The arms 
are thus extended son a Ba afford more extended 
bearings, to avoid tipping of the device when forced 

in any given direction. 


plate operates, 
4086. Steam Borers, H. J. Haddan.—Dated 8th 
1880.—(4 communication from P. Privat.) 


This relates to an internally-fired horizontal boiler 
provided with a return flue, and constructed in such 
a manner that the fire-box, flues, and smoke-box can 
cleaning or repairing.” The main of 


erated by the fire-box 1, an oval flue and 
the tubulous part 6, which constitute the — 
part a the invention. The flame arising 
ite 2 passes through the oval flue into the smoke- 
x 5, which forces the products of combustion to 
return through the tubes 6, which form the return 
flue in order to reach the smoke-box 7 and the 
chimney 11. 
4087. Hotpers ror THE Srems or WINE 
8 


1880.—{ Not proceeded 


similar to the base of a wine H 
attached to the code or made in one piece with the 
at the top of the tube; a pusher 
e tube, and so connected with the clip 
as pane cmd or close the latter by its up ordown motion, 
this motion being effected one way by hand, and the 
other way by a spiral spring. 
4089. Rockina Horsss on Cuatrs, &c., BE. Davies.— 
8th October, 1880.—( Not proceeded with. 
The horse or chair or other form of carrier is attached 


ists in weaving the of which the 
joining is composed half the thickness of the other 
part on op ite sides of the fabric, so that when the 
two half thicknesses are laid ether one over the 
other, and the warp ends are stitched in the ordinary 
manner, —_ ieee both sides of the two half thick- 
nesses so laid together, a flush and even join is 


obtained, the joined surfaces being exactly equal in 
thickness to the other part of the felt. 
4106. Hot-warer Apparatus, EF. S. Sheard, J. A 


Denton, and G. Firth.—Dated 9th October, Rad 
(Not proceeded with.) 2d. 

The boiler consists of a hollow copper casing of 
rectangular form, having one side open. Across 
open side are a series of pipes for the circulation of the 
water, and at right angles to these pipes are conn 
other pi extending to the opposite side of the 
boiler. The boiler thus forms a double-sided box con- 
taining a number of vertical pipes and a smaller 
number of horizontal pipes. 

4107. Fasrics on MATERIALS FOR PROTECTIVE AND 
PRESERVATIVE Purposes, J. C. Mewburn.—Dated 
9th October, 1880.—(A communication from J. F. 
Rodgers, G. ’s. Page, and W. W. Adams.) 4d. 

The foundation fabric is dipped in, or is in some 
way covered with, a preservative liquid, consisting of 
one or more of the follo substances :—Coal tar, 
creosote, cresol, — acid, creosote oil, naphtha- 
line, anthracene oil » paraffine, "and the product of tar 
known to the trade as “ light oil.” 

4108. Pickers anp Stoppers ror Looms, F. and J. 
Mitchell.—Dated 9th October, 1880. 2d. 

This consists in the construction of pickers and 
—- for looms from the material known as vulcan- 


4111. be Coat, 9th 
er, 1880.—{Not with 
which can be quickly and 
from one gauge to another by moving 
thet e screening surface. 
Conveyina Mareriars, EF. G. Brewer.—Dated 
October, 1880.A communication W. 
Vinterhalter. proceeded with.) 

This consists in a conveyor tube © olin with 
helical or angular blades on its inside ; this tube 
revolving in suitable bearings and provided with the 
necessary inlets and outlets. 

4132. Treatinc Bates or Fisrovus MATERIAL, F. F. 
Seeland.—Dated 12th October, 1880. 
The bale is placed on the table A having turned-up 


Ow! 


4133. Grinpine MILLs. J. 
1880, 


Rae.—Dated 12th October, 


Two circular plates or discs B and C, provided with 
surfaces, are mounted on se te axes con- 
tiguous to each other, so that the back face of the one 
and the front face of the other shall rub together. 


4135) 


These axes are not parallel to each other, but are so 

skewed that the — surfaces at the lower portion 

thereof, or at a point a suitable distance from the top, 

shall be very close together, while the upper portions 

are at an appreciable distance apart. 

4151. Stays anp Corsets, FE. A, Allibert.—Dated 13th, 
tober, 1880. 2d. 

The stay or corset is made very dee 
back, and short at the sides, so as ton 
uncovered. To the front and back pieces are attached 
bands of cloth, which extend and pass from back and 
front to the sides, and are drawn together over the 
hips by laces. 

4205. Comprrssep Air Enarnes, W. Dredge.—Dated 
15th October, 1880. Sd. 


The drawings show the invention as applied to a 


in front and 
leave the hips 


4035. } 
tumbler is placed centrally at the back of the locking 
and a stud upon the forward end of the tumbler 
\ Top) 
\ 
\ : 
| 
| 
| 
| 
| If | 
(ee 
SS 
L FIG. | 
N ore 
‘ 
with H ; N isa conducting wire connected with the 
pole of a battery and one of the poles of the coil; O is NY 
connected with the line wire and the spindle 4 S_ 
means of the spring J, so that when G presses on H, CPZ ui Ss 
the battery current N pom C, then 
hrough M. thence through H, G. and E, and lastly to A sie 
/ 
part 12, the latter being arranged to receive the i 
i=] 
| 
op is down are Detween an Oqual humber 
standards r part of the 
seat, tabl on the upper | 
408 tn. 
IN 
} 
| 
AE 
Oe 
For 
iron. 
the rai 
cover the whole wearing surface of the rail a sufficient 
depth. Having allowed this iron to become nearly 
Fic.2 set, softer or tougher iron is poured on the top 
se . thereof, The holder consists of a base or foot, which may be 
U 
i 
Wh 
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locomotive engine. Air is compressed in a tank by 
pumps, and the heat developed by the sy - 
— by cold water. The 

ied to the reservoir L, and flows aeoughs the 

—e B toa regulator M, the valve being operated 

the the it passes thr 

E to the ve box e starting or = 
= ve G corresponding to the throttle valve of an 


secs 


ordinary engine, and also controlled by the attendant. 
The air then enters the slide valve box, and into the 
€ ——. O, the exhaust being discharged through the 
Q into a second cylinder, and so on Gasman four 
aan finally passing to a small furnace R. 


4206. Vetver Carpets Rvoes, T. B. Worth. 
— Dated 15th October, 1880. 2d. 
This relates to means to enable thick 
rugs to be woven in an ordinary jacquard + 
power loom. 


4285. Reparrine anp Lixinc BessEMER CONVERTERS 
AND Furnaces, S. G. Thomas and P. C. Gilchrist.— 
Dated 2ist October, 1880, 4d. 

This consists, First, in repairing Bessemer con- 
verters and other furnaces, by means of a liquid or 
semi-liquid mixture of tar and lime without ramming ; 
Secondly, in manufacturing hard shrunk lime for 
lining Bessemer converters and other metallurgical 
furnaces, by burning dolomite or limestone in a basic 
lined cupola at an intense white heat. 

4324. Fiurrixc axp Wurrinc Leataer 
Haley.—Dated 23rd October, 1880. 6d. 

The leather to be operated upon is introduced through 
the opening A, and rests upon the board B, which 
board also permits the leather to be guided to the 


ts and 
velvet pile 


(4324) 


te coli ge ; Cis an emery roller against which the 
er is pressed by means of the treadle D; E is a 
spring for withdrawing the lever and brush H from 
contact with the roller. For the purpose of taking 
away the dust from the inside of Aer ey two fans 
G are employed. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


,o7o- Evecrric Lamp, Thomas A. Edison, Menlo 
Park, N. J.—Filed Auguat 17th, 1880. 
Claim.—The combination, with the neck of the in- 
closing globe and the carbon supporting tube, of a cup 
containing a liquid receiving the end of the neck of 


the inclosing globe, and through which poy A the 
carbon supporting tube, and washers or 
the space between the neck and cup and t = eden 
tube, substantially as set forth. 
239,507. William L. Bergen, Batavia, 
aso —Filed October 7th, 1880. 

Claim. a FS A chuck fastened to the front end of a 
lathe spin ving the combination, with the chuck 
body A, of the aooolt CC, the collet E, the conical nozzle 
D, and the sliding collar B, substantially as and for the 


239.597) 


described in fo specification, 
Fhe projection of should: 


239,609. Device ror MovuLprne TuverEs, John M. 
srenoeie Pa., assignor of one-half to Louis Taws, 

me place. —Filed 2ist, 1881. 
cision“) An anchor with a double or L-shaped 
~aN a guide to a core, for 
ma In combination with a 
in a pattern, a flange C, to 


Yj 


the bottom plate EL, for 
ing the anchors and cores substanially as set fo 
239,619. Reparrine STEEL AND OTHER CRUCIBLES’ 
John Pedder, Pittsburg, Pa.—Filed February lith: 
1881. 
esired place in the interior the crucible, after 4 
has s' one or more heats, a lining or ease composed 
of plum silicon and other 
material, to d up the interior of the crucible, sub- 


stantially as set forth. @1 In combination with a 
crucible having a ing or case of plumbago and 
silicon, or other suitable material, formed at any 
desired place on the interior of the crucible, a cap 

ed within the crucible to protect or sustain the 
inner lining, substantially as set forth. 

339,621. Apparatcs ror Iron, 
Eduard Pirath and Emil Pirath, Frankfort-on-the 
Ger. —Filed Mey ith, 1880. 

Claim.—Th 1 of a converter 

and its blast pipe A with feed Sua B, having a 


A 
flexible neck and regulating valve, for men ag the 
powdered dephosphorising substance direc the 
blast pipe, and with mechanism for oscilla’ the 


hopper, substantially as specified. 

239,686. CompixeD Vick, aND DRILL, Joseph 
L. Ware and W. Scott-Fleming, Pine Island, Minn. 
—Filed July ais 1880. 

Claim.—{1) The anvil L, having lugs C C € C, 
removable jaw A, and upright jaw B, in combina‘ 
with outer jaw K, substanially as specified (2) The 
drill head E, having boring mandril D, in combination 


239,725. MacHINE FoR CYLINDER 
Robert A. Carter, Pitteburg, assignor to himself and 


Hugh McDonald, Allégheny City, Pa.—Filed 
December 13th, 1880. 
Claim.—(1) In 4 it _-welding heads in 
cylinders, one or more inner dies El, arranged to move 
outward and operate against the inner surface of the 


to be w in combination with an outer tire 
it the outer surface of the 
to be welded, and afford support thereto 
expanding orce of the er diés, an aatable 


for im to dies an out- 
ward motion for the weld, and 
an inward motion alterna’ therew! substantially 
as described. (2) In a machine for welding heads in 


cylinders, the combination of table C, band or tire F, 
secured to the table with provasion, for lateral, move- 
ment of the band on the table as described, and two 


or more inner dies E!, arranged to move outward 
from a common centre in o} opposite Ginectione, and 
the parts to be welded against the inclosing 
fand, substantially as set forth. (3) The combination 
stati table bars E, arranged slide 
radially on the table, dies E!, secured on the inner 
ends bars, -~ J dies having their outer 


F, arranged 

cylinder, as described, pivotted levers K rales HY, 
to rotate around the table, and by 

against the outer ends of the bars and levers to operate 

the dies, as bed, and means for increasing and 

diminishing the extent of motion imparted to the a 

by! _ rollers, substanially as and for the purpose set 


239,'744. Currer Heap, John H. Billy, Sidney, Ohio. 
Filed August 9th, 1880. 
Brief.—The knives are set at v 


ary angles by a 
grooved clamping plate abjustable a pivot. 


Claim.—(1) A cutter head constructed substantially as 
herein shown and described, consisting of the 
stationary part A and the movable parts having 


ves upon their inner sides to receive the knives E, a 
be | £99 passing through the knife groove to receive the 
bolt C, x) a curved slot to receive the bolt D, as set 
forth. (2) In a cutter head, the combination, with 


59 744) 


the stationary part A, having flat a of the 
movable oate B, having grooves in their inner sides 
to receive the knives E, having holes through them, 
ng through their grooves, to receive the pivotting 
ts C, and curved slots to receive the fastening bolts 
D, substantially as herein shown and described, whereby 
the movable parts can be adjusted to adjust the 
knives to cut at any desired bevel, as set fo 
239.766. ror Lavine WIRES, 
Edwjn T. Greenfield, Brooklyn, N.Y¥., assignor of 
one-half to the ‘Holmes Burglar Alarm Telegraph 
Company.—Filed January 8th, 1880. 
Brief.—To carry a wire over buildings &c., a carrier 
propelled by spring and clockwork, and, travelling on 
an adjacent wire, carries the end thereof or a cord 


secured thereto. Claim.—{1) The herein before- 
described method of laying or stringing t phic or 
similar wires, which consists in earrying the end of 


the wire from one point of attachment to another by 


wire, which follows the general direction 

such points, substantially as set — (2) ins a 

carrier constructed to move along a wire, | 

wheel, in a friction roller and 
tantially as and for the 


described. @ carrier cons' 
move along a wire, a main or driving s , in com- 
bination with a grooved wheel and a m roller, 


substantially as and for the purpose set a. 


239,818. TeLerHone, Joseph T. McConnel, Braddock, 
or to and Edward A. 


assign 
Hawkins Station, Pa,—. 
Claim.—A receiving ‘or more 


or ts of attachment for electric circuit wires, 
ore connected a make-and-break 


iver, the ma! 
on the receiver are by Sip tis | ecremon 


239,834. Rope Fasrenrxa, Joseph Paldi, Brock 
Mich.—Filed Febrwary 4th, 1 


fastening partially. 


way, 
Claim.—A rope 


flattened metal tube combined with two wedges. 
adapted to clamp the rope sections by y being driven 
between the same in the tube, as descri! 
239,896. Avromatic APPa 
— Wilhelm Vogel, Freiburg, Baden, Germany, 
ignor to the jirm of S, Dukas, same place.—Filed 
—There is a a secon et, 
controlled by a rotary cock connected with ie ane same 
electro-magnet. When the circuit is closed both cocks 
are turned and the secondary ee ae 
it en an jet 
shut oif. Claim.—(1) The combination of the gas 


burner, clectro-magnet, armature, and electric circuit 
with a rotary cock L, having an arm and a N, 
connecting it with the armature, an outlet M, adjacent 
to the burner, and a platinum wire in the circuit 
puesto said outlet, as set forth. (2) The combina- 
of the gas burner, electro-magnet, armature, an 
electric circuit with cock K, its ratchet wheel and 
reagee 3 pawl connected to the armature, and the cock 
to be ted by such armature, and 
hivine’ an outlet M, adjacent to the burner, mes a 
platinum wire in the e ectric circuit opposite said 
opening, all substantially as described. 
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SouTH KEnsIncToN during 
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tur free, from 10a. m. 
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remarkably as the bones of medieval saints, or 
the of -flower. A doing duty 

0, accor ing to local reports, it was u 
in San Francisco, and also in several oo = ton 
this side the Rocky Mountains. test 
ee pearance is in the new town of Pullman, near 
jicago, it gave 


to the 


IN 
ory flange C and the double fi as herein descril 
| 
e | | 
| =] 
\ \ | y 
al 1 
| 
b= 
\ upright detachable jaw B. 
= 
1 A= 
7; 
ES WY mechanism on such telephone, in combination 4 
(2 
specification, 


May 20, 1881. 


THE ENGINEER. 


363 


THE IRON AND STEEL INSTITUTE. 
Ow Friday morning, the 6th inst., the proceedings of 
the Institute began by Mr. Michael Scott reading a paper 


On Macuinery ror Stee, Works. 
This r dealt with balancing and varying the power of 
cranes, The po thesis may be thus 
stated. It is well known that direct-acting hydraulic 
cranes and lifts of the ordinary kind are imperfect in 
balance and variability of force. The weight of the 
moving parts is considerable, and loss is incurred by the 
necessity of raising this weight as well as the load. 
Secondly, if the lifting power of the crane be invariable, 
then in raising variable loads power must occasionally be 
lost. It would therefore appear to be desirable to provide 
means by which the weight of the moving parts of cranes 
and lifts should be balanced, and the power should be 
varied in proportion to the load to be raised. The author 
next proceeded to glance at the history of what had been 
done in this direction by the late Col. Clay and others, and 
he finally explained the system which he had devised. A 
diagram illustrated his apparatus. Mr, Scott proposes 
that certain engines or machines be provided which would 
receive the waste water from the cranes at low pressure 
and return it at a high pressure. In order to provide for 
uninterrupted continuous action, there are two machines 
similar in form and dimensions. Each consists mainly of 
a hydraulic cylinder and ram, the lower end of which ram 
is a piston fitting the cylinder, and on the top of each ram 
rests a weight. Speaking generally, the action of the 
machines would be as follows: — The waste water 
from the cranes and lifts being under the pressure due 
to the weights on their descending rams, on its admis- 
sion into the cylinder of one machine below the piston, 
it and the ram would rise. When up to the top of the 
stroke, the waste water from the cranes would be shut off, 
and it would be turned on to the other machine, whose 
piston and ram would likewise ascend. Meantime com- 
munication having been opened between the top and 
bottom of the po Be of the first machine, and simul- 
taneously between the cylinder and the high-pressure main 
supplying the cranes and lifts, the piston, so far as the 
annular space round the ram is concerned, would be in 
equilibrium, and the counterpoise weight would cause it 
and the ram to descend, forcing out of the cylinder and 
into the pressure main a quantity of water equal to the 
capacity of the cylinder, minus that of the annular space, 
or, in other words, equal to the displacement of the ram. 
It will be obvious that the pressure required to raise the 
ram, acting as it would upon the whole area of the piston, 
would be less than the pressure under which the water 
would be expelled when the ram descended, when the 
surface upon which the pressure would act would be the 
area of the ram only, and by varying the relative propor- 
tions of piston and ram, any difference of pressure might 
be obtained, and that, so far as the action of the machines 
is concerned, deducting friction, the power expended in 
raising the rams would be given out again in their descent 
in a more concentrated form. Mr. Scott then described in 
detail the operation of his system in a steel works, and 
concluded by saying that at a future time he would take 
up the subject of cranes and other appliances for both the 
Bessemer and Siemens processes, 

The discussion was opened by Mr. Walker, of the firm 
of Tannett, Walker, and Co. Mr. Walker stated that 
compound pumping engines were more economical than 
non-compound pumping engines by 30 per cent., and he 
set about proving his statement by pointing out that at 
the East and West India Docks they had one-third of 
their boilers standing. No one was likely to dispute Mr. 
Walker's statement, inasmuch as hegaveno one the least idea 
what the duty of either the compound or the non-com- 
pound engine was. Mr. Walker left out all the data of 
any interest to engineers. He then went on to say that 
no class of men were more rude than forgemen, and that 
nothing but the roughest appliances would stand the rough 
treatment of forge hands, r. Scott had in his appliances 
a great many bends and turns and valves, and all these 
represented a loss of pressure and power. Mr. Charles 
Markham, of Staveley, argued that Mr. Scott’s machinery 
must fail because it had a couple of pistons. He had 
himself tried all kinds of pistons, packed with wood, 
leather, hemp, metallic packing, &c., and he could not get 
them to stand when the water was in the least dirty. 

Mr. Menelaus spoke next and enlivened the discussion 
by stating that for twenty years he had never gone into 
a Bessemer converter house without a feeling of bitter vexa- 
tion when he saw the ingot cranes at work; at last he could 
bear with them no longer, and got from Mr. Walker certain 
of his balanced cranes, and he could say that during two 
months these cranes had been at work he had suffered 
more annoyance and vexation than in all the twenty years 
which had preceded. As this statement. was the very 
opposite of what the meeting anticipated, it was received 
with much amusement. Mr. Menelaus added that both 
Mr. Scott and Mr. Walker were on the right track; but 
certainly success had not yet been attained. 

The moment Mr. Menelaus sat down Mr. Snelus jumped 
up todefend Mr. Walker. He stated that he had no fewer 
than six of his cranes at work, and that they gave every 
satisfaction. It was true that at first they were very slow 
in turning, but after some rollers had been put under the 
i they worked quite well. Mr. Walker, being, as may 

supposed, by no means pleased with Mr. Menelaus’s 
statements, now got up and asked permission to explain 
that the cranes with which Mr. Menelaus found fault were 
not designed by him; Mr. Menelaus supplied the drawings 
and the specifications. This apparently completely turned 
the tables on Mr. Menelaus, and caused much laughter ; 
but Mr. Menelaus was not to be beaten readily, for he 
begged leave to explain that Mr. Walker’s draughtsmen 

made out an entirely new design, and the firm had 
not worked to his drawings at all. This passage of arms 
over, Sir Henry Bessemer stated that when he designed 
the original type of crane which vexed the soul of Mr. 
Menelaus, he did so to get something which would clear 


the ingots quickly out of the pit. This special crane 
had peculiar advantages, and though he hoped some one 
would improve on it, it was not to be very easily done. 
Mr. Winsor Richards complained that Mr. Scott's 
apparatus was too complex; when he sat down, Mr. 

illiams, past president, got up to say a word in defence 
of the forgemen. Work in a forge was not clean and dainty 
and white-handed, like that of an engineering draughts- 
man. If, however, the draughtsmen would deal less in 
theory, and give the forgemen more scope, they would be 
less troubled than they were by breakdowns, It was well 
known in ironworks that it was unsafe to put down 
“tackle,” that is machinery, designed by iy aod and 
his own practice was to pas! the best guess he could at 
what was likely to be strong enough, and when he had 
made up his mind that it was certainly strong enough to 
stand anything, he made it four times stronger still, and 
such machinery never broke down, 

Mr. Scott replied generally on the discussion, pointing 
out that the machine he described would take the place of 
at least half-a-dozen others. The piston ought to stand 
very well, as the pressure on it would not exceed 150 lb. 
per square inch, and as the same water would be used over 
and over again, he did not see how it could become dirty. 
A vote of thanks was passed unanimously. 

Mr. G. Bower, of St. Neots, then read a paper on 


THE PRESERVATION AND ORNAMENTATION OF IRON AND 
STEEL SuRFACEs. 


In this paper the author described his own process and 
that of Professor Barff for protecting iron surfaces from 
rust by coating them with black magnetic oxide, Fe, O,. 
The process has been fully described in our pages, 
Bower, it will be remembered, submits the iron to be 
coated to hot air in a furnace, while Professor Barff sup- 
plies the necessary oxygen by sending into the oven con- 
taining the articles to be coated superheated steam. A com- 
bination of the two processes is found to be superior to either 
alone, one doing best forcast and the other for wrought iron ; 
and Mr. Bower, after paying a high compliment to Professor 
Barff, stated that he had purch the whole of his 
patents. He then detailed his more recent progress to 
success, and exhibited several beautiful specimens. 

Tt was noteworthy that in the discussion which followed, 
the chemists, many of whom were present, hardly took 
any part. There was not a dissentient voice, and the dis- 
cussion possessed little or no interest. It was, in short, 
ray unworthy of the subject. Sir John Alleyne hoped 
that it might be found useful in protecting the surface of 
iron kept in stock, which if it rusted became unsaleable. 
Mr. J. Head pointed out that its value for protecting iron 
roofs could hardly be overrated. He cited the case of the 
new railway station at York, which is now being repainted 
at a cost of no less than £2000. If it would take the 
place of galvanising for sheets it would confer a boon on 
all who had to use sheets for roofing. 

Mr. Riley stated that the black oxide being electro 
positive to bright iron or steel, he wished to know what 
would occur to bolt or rivet holes drilled in, say, an angle 
iron after treatment. Mr. Tweedie explained that the 
holes might be made first and the bar treated subsequently, 
but even if this was not done little harm would ensue, 
because the corrosion would not run under the oxide as it 
would under paint, but was rigidly localised. Professor 
Barff’s son, speaking to the same point, said that iron pipes 
with a coating inside and out had been specially tested, 
the oxide being taken off in spots outside. The iron was 
attacked by sulphate of copper, which ate its way steadily 
through until it reached the coating on the inside, which it 
left intact. 

Mr. Bower replied to the whole discussion, answering 
questions and explaining certain phases of the process 
more in detail than he had previously done. <A vote of 
thanks was passed, and Mr. Parry then read his paper, 


On Hyprocen anp Carponic OxIDE IN AND STEEL. 


We have very fully and very recently dealt with this 
subject in our pages, and Mr. Parry went to a large 
extent over the same ground, discussing all the experiments 
which have from time to time been made to ascertain the 
weight of gas contained in iron and steel. The author 
then went on to describe some of his own experiments 
made at Ebbw Vale. He heated the metal in tubes kept 
exhausted ; glass failed, and strong porcelain was fin 
employed. The tubes used were previously heated in 
vacuo to remove any natural gas which might possibly be 
present, to the highest heat—nearly sufficient for the fusion 
of grey iron—the tube would bear. At this temperature 
it was found impossible to maintain a good vacuum; the 
metal continued to evolve gas for days, in one instance 
even after seven days’ continuous heating. In the first 
stage, at a dull red heat gas was evolved freely for about 
six hours, when it almost ceased. Ata bright red it was 
again rapidly given off for about twelve hours. The 
iron now appeared nearly exhausted, but an increase 
of heat had the effect of again starting the flow of 

as, and this continued up to the highest heat attainable. 

he evolution of carbonic oxide, in part, at least, appears 
to be due—(1) to the reducing action of carbon on the 
silicious material of which porcelain is composed. Iron 
wrapped in platinum, and therefore not in contact with 
silica, gave considerably less carbonic oxide; (2) iron and 
steel may contain oxide of iron, which is reduced to the 
metallic state by carbon with a consequent evolution of 
gas. The evolution ef carbonic oxide may be the result of 
these reactions. Concerning the evolution of hydrogen, 
to remove all uncertainty arising from possible leakage 
the author proposes heating the metal enclosed in an ex- 
hausted glass globe by means of the electric current 
derived from a powerful battery, or, better still, a dynamo 
machine. A bar of metal large enough for subsequent 
mechanical and chemical tests might thus be treated. 
With a properly constructed apparatus there would be no 
errors from leakage due to the possible porosity of the 
heated tube, thus affording a fair chance of quantitatively 
determining the hydrogen, &c., evolved. The matter thus 
volatilised may be examined with the spectroscope with 


possibly interesting results, One of the conclusions at 
which the author arrived, was that the temperature at 
which steel is worked, and the rate at which it is cooled, 
much affect its physical qualities. : 

Mr. Snelus began the discussion, and he admitted at the 
outset, what we have recently and often urged, namely, 
that the existing knowledge of the chemistry of iron and 
steel is very imperfect, and he hoped that the physicist 
and the chemist would combine together to dispel this 
ignorance. It was well known that steel absorbed gases. 

mer had found out very early, in the infancy of his 
process, that steel absorbed CO. Stead and Richards held 
that it absorbed hydrogen and nitrogen, and not CO; at first 
he believed that steel absorbed CO, then rejected that belief, 
but now he was inclined to go back to the old view. He 
then proceeded to point out that when air was blown 
through melted steel there must be large volumes of carbonic 
oxide produced, and it was extremely likely that this. 
would be absorbed in part ; and he was quite certain that. 
CO played a very important in determining the 
quality of a steel. Oxygen made a steel red short, but 
carbonic oxide made it cold short, and he classed it with 
phosphorus. It might be said that the weight of the gas pre- 
sent in any given specimen was too small to have much 
effect ; but Fa must not forget that as little as 02 per 
cent. of phosphorus would prevent a steel from wrest 
fine cutting edge, and that was the principal reason why 
the product of the converter failed for cutlery. 

Sir Henry Bessemer then described the experiments he 
had made, no account of which had ever before been pub- 
lished. He had two iron vessels constructed shaped like 
large flower-pots, and fitted with flanges by which they 


Mr. | could be secured together mouth to mouth air-tight. 


In one of these vessels he placed a 40lb. crucible 
containing 121b. of pure molten iron obtained by blowing 
through melted metal with a blow-pipe. The other vessel 
was then inverted over that containing the crucible, and 
the two were bolted together air-tight. Secured in what was 
now the top of the inverted vessel, was a short bit of 2in. 
pipe, to the end of which was fastened a disc of stout 
glass; through this what went on inside could be seen, On 
exhausting the air from the vessels the contents of the 
crucible rose up and boiled over the edge. A vacuum of 
about 13 Ib. could be got. By re-admitting air, the metal 
sank, the boiling ceasing. He had the gas drawn off, 
analysed three times, and each time the result was the 
same ; the was carbonic oxide. When Mr. Bessemer 
had finished, Mr. Stubbs got up, and made an exceedingly 
startling statement. Mr. Stubbs seems to be a very com- 
petent chemist, and spoke with all modesty and to the 
point. He explained that he had occasion not long since 
to analyse some borings from a large ingot, and he found 
that these contained more carbon, sulphur, and phosphorus, 
almost than the original pig. Surprised by this, he went 
over hisexperiment three times,always with the same result. 
Then he consulted with the manager, got more borings from 
other places in the ingot, and after numerous experiments 
arrived at the conclusion that ingots are not homogeneous— 
that is to say, impurities are not equally distributed 
through them. His view is that the impurities tend to 
find their way to that part of the ingot which remains 
longest fluid, as, for example, at A in sketch. 
Thus, for example, drillings taken from a 
int about 23in. from the bottom of a very 
ties ingot, gave on analysis, carbon, ‘92 ; 
manganese, ‘535; sulphur, ‘161; silicon, 
043 ; and phosphorus, ‘261 per cent.; but 
drillings taken from another point in the 
same ingot gave carbon, ‘37 ; manganese, 
‘498; sulphur, ‘025; phosphorus, ‘096 ; 
and silicon, per cent. The effect of 
the imperfect distribution of impurities would be that when 
the ingot was converted into a plate there would be a bad 
place at BB in the 

sketch. 
| Mr. Stubbs’s state- 
‘ ment, Mr. Riley lost not 
a moment in - 
vigorous exception. He 
that’ the ingot 
did not remain fluid long enough to permit the 
elimination of the impurities in the way supposed, 
asserting that in five minutes after an ingot was cast 


y|it could be taken out of the mould and moved. 


He had made all sorts of analyses, and never 
with a result like that obtained by Mr. Stubbs. He 
admitted, however, that it was almost impossible to 
find out how much manganese was in steel. He heid that 
solidification would set in too soon with an ingot 15in. or 
20in. square to prevent elimination. Mr. Smith explained 
that the ingots which Mr. Stubbs had analysed were 32in. 
in diameter and 7ft. long. Mr. Riley’s experience did not 
appear to extend to such enormous ingots as this, and 
after a few words about the Livadia’s plates, he sat down. 
Mr. Cowper explained that planings taken off ;;in. thick 
at a time were sent to the chemist for analysis, and it did 
seem that in the Livadia’s plates the impurities were not 
evenly distributed. 

Mr. Parry replied briefly, and held that absorption of 
gases was a function of temperature. He suggested that a 
very valuable experiment might be made by heating steel 
in vacuo, A vote of thanks having been » Mr. 
Alexander E. Tucker read a paper 


On A New MetuHop FoR THE DETERMINATION OF OXYGEN 
IRON AND STEEL. 


This paper was a description of a chemical process based 
on the following proposition :—If an iron or steel containing 
oxygen be melted in contact with pure charcoal, a removal 
of oxygen and an absorption of carbon will take place, and 
if we weigh the iron before and after the experiment, and 
estimate the carbon before and after the experiment, we 
have data from which we can estimate the oxygen 
originally present in the steel. 

No discussion followed ; indeed, there were not a dozer 


people present when the paper was read. A vote of 
thanks was passed to Mr. Trucker ; another to the mem- 
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bers of the Institution of Civil Engineers for the loan of 
their hall ; and a third to Mr. Smith for the manner in 
which he had filled the chair, and the meeting was over. 
On the whole it was successful, but the attendance was 
never very large, and on the last day it was very small. 
We believe that the third day is a mistake. The meetings 
die out of sheer inanition, and there is always a paper—in 
this case one by M. Rollet on the Thomas and Gilchrist 
process—which must be taken as read, for no one will stop 
to listen to it. A change in this respect might readily be 
made with a regard for the best interests of the Institution. 


PROPOSED NEW BRIDGE OVER THE DOURO. 
No. II. 

In our impression of the 11th March we gave a brief 
account of the principal designs submitted _* different 
engineers and contractors for the new bridge over the 
Douro, between Oporto and Villanova. At the same time 
we gave a page illustration of the design submitted by 
Mr. John Dixon, of London, and although not the one 
selected, it was considered worthy of special remark because 
of the novelty of the design, which was made with special 
reference to the work of erection. As we have alread 
stated, the span of the new bridge is 560ft., while the 
upper roadway is 196°80ft. above mean water-level. A 
structure of such dimensions and to cross such a river and 
valley could not be erected by means of scaffolding without 
enormous cost, so that the method of building out is the 
only one that can be adopted, rolling out not being appli- 
cable for a structure of the form which must be given to a 
half span of 280ft. The items of Mr. Dixon's general 
estimate may be here usefully given, and are as follows :— 

Preliminary expenses, agency during construc- 
tion, maintenance for 12 months, interest of 
ntee deposit of 5 per cent., bank and 


mee charges, local. fees, &c. £4,500 
Excavation, masonry and concrete in founda- 
tions and approaches, construction of roadways 
and footpaths, flagging and paving... ... ... 8,000 
Cost -s ironwork, ex ship in Oporto, all of 
uality equal to ish Admiral: 
$500 tons 45,500 
Cost of erection, painting and finishing, in- 
cluding use and waste of plant, 3500 tons 
_ Margin for profit and contingencies ... ... ... 20,790 
Total tendered price ... ... ... £94,540 
The main span in this design has considerable originality 


of design. It may be b ly described as consisting of 
two huge cantilevers, abutting one against the other at the 
centre of the span. The principal members of the con- 
struction are two large struts or inclined piers A B, FG, 
which spring obliquely from the banks of the river, and 
the double cantilever girders DBC,CGH of varying 
depth. The girders are supported at the point of their 
greatest depth, nearly midway in their length, on the heads 
B, G of the two main struts; they meet at C, the crown 
of the bridge, and their other ends rest on the lofty 
vertical piers which terminate the approach spans on 
either side of the river. From the lower booms of these 
— are suspended by steel rods the side girders of the 
ower roadway. The points A, F, B,G,and C are articulated 
by means of steel pins of large diameter, and the ends 
D, H of the girders rest on expansion rollers. In this way 
entire freedom from temperature strains is secured, the 
only effect of expansion or contraction of the main 
members of the structure being a rise or fall, unrestrained 
in any way, of the points B, C, G, and a simultaneous 
horizontal motion of the points D, H. Means were con- 
templated for holding down the ends of the girders at 
D, H, while still permitting free horizontal motion ; as, 
however, the downward pressure on the piers at those 
points does not become less than 80 tons under any circum- 
stances of loading, that precaution proved to be unnecessary. 
The principal dimensions between centres are, in English 
measures, span between vertical piers, 590ft.; span between 
feet of main struts, 540ft.; span between heads of main 
struts, 320ft.; height between head and feet of main struts, 
148ft.; greatest depth of cantilever or main girders, 48ft. 
The moving loads required by the authorities to be pro- 
vided for were—({1) A continuous load on each roadway of 
2000 kilos. per metre run = 0°6 ton per foot run ; (2) also 
for both roadways, two four-wheeled vehicles side by side, 
carrying on each wheel 3000 kilos. = 3 tons nearly, wheel 
base 3 metres. The latter of the two alternative conditions 
of loading affects the strength of the subsidiary members 
of the construction only, that is, the buckled plates and 
the longitudinal stringers and cross-girders of the two 
roadways. 

The values of wind pressure to be considered were :— 
270 kilos. per square metre = 55°3 Ib. per square foot, when 
the bridge is not loaded; and 150 kilos. per square 
metre = 30°7 lb. per square foot, when the bridge is fully 
loaded. 

For a structure of such magnitude the preliminary 
determination of its own weight, for the purposes of 
calculation, is evidently a matter of much importance. In 
the present case, the weight of each platform with its 
accompanying ironwork being carefully estimated, that of 
each of the main members was assumed and preliminary cal- 
culations then made with the object of more exactly deter- 
mining the weight at first assumed. The necessary modifi- 
cations being made on the data so obtained, the final 
calculations for the stresses in all parts of the structure 
were proceeded with. The fixed load, as estimated for the 
purposes of calculation, was made up as follows :—Lower 
platform with girders, suspension rods, stiffening chains, 
&c., 1°7 tons per foot ; upper platform, 1-1 ton per foot ; 
main girders and bracing, 2°25 tons per foot ; total, 5°05 
tons per foot. The above total does not include the weight 
of the main struts. The moving load for the two roadways 
together, is 2 x 06 ton= 1°2 ton per foot ; total fixedand 
moving load, 6°25 tons per foot. The calculations were 
simplified by dividing the above total into, 5 tons per foot 
for fixed load, 1} ton per foot for moving load. The bays 
or panels of the main girders being 20ft. long between the 
upper joints, the panel loads for one girder become— 


W, =} x 20ft. x 5 tons= 50 tons, fixed load; W,= 
W, = 124 tons moving load. 
between the two loads 


The simple proportion existin 
makes it only necessary to add one-fourth part to the 
stresses due to fixed load, in order to obtain those due to 
fixed load and moving load distributed uniformly over the 
entire span. 

The different cases of loading considered were—{1 
Fixed load alone. (2) Fixed load with moving | 
over the whole length DH. (3) Fixed load with movi 
load over the half span DC or CH. (4) Fixed load wi 
moving load over the part EK of the span. In the cases 
of entire or partial distribution of the moving load, it is 
to be understood that both roadways are similarly loaded. 
For the cases of moving load over part only, as DE or 
EC, of one half span, it was easily seen that smaller 
stresses would occur than for the cases above stated, and 
they were not further examined. 

The stresses on the booms and web of the main girders 
were determined graphically by meansof the now well-known 
Maxwell diagrams or reciprocal figures. These diagrams we 
are enabled by the courtesy of Mr. Dixon to place before our 
readers, and as the structural design of the bridge and the 
determination of the stresses on the various parts are of 
great interest to engineers, we propose to follow the 
diagrams as required for every part of the whole structure 
as an excellent example of the application of Maxwell’s 
reciprocal agg These diagrams and the calculations 
for the bridge were made for Mr. Dixon by Mr. H. 
Reilly, and the whole performed in such a complete and 
systematic manner, that special reference should be made to 
Mr. Reilly’s work. 

In place of constructing a single diagram for the whole 
of one girder BDEC, and including all the different 


forces acting upon it, separate diagrams were drawn for 
two BDE, BC E of the girder ; also in the case of 
BCE separate diagrams were drawn for the vertical loads 


upon it, and for the vertical and horizontal components of 
the thrust at C. 

1. Stresses due to Fixed Load.—The fixed load bein 
symmetrical on both half-spans, the resultant thrust at 
due to it is horizontal. The load on the entire girder DC 
is 15 X 50 tons = 750 tons, and adding 50 tons for the half 
weight of the main strut, there is obtained a total vertical 
load of 800 tons acting along a vertical line midway in 
bay 8 of the girder—that is, 10ft. to the right of DE. 
Setting off on that line mo = 800 tons, from m the point of 
intersection with it of a horizontal line through C, then 
joining Am, and drawing on parallel to Cm, the horizontal 
thrust at C is found to be on = 500 tons. The line 
mm represents the direction and value of the oblique 
resultant of that horizontal thrust and the vertical load, 
and this being resolved vertically and in the direction 
AB, as shown by the dotted triangle of forces, the vertical 
component is found to be 120 tons, which is the value of 
the vertical upward reaction at D. The thrust along A Bat 
the head is 830 tons, and by the weight of the strut itself 
this is increased to nearly 900 tons. 

2. Diagram 1.—This diagram determines the stress occur- 
ring on each member of the part E BC of the girder, due tothe 
single horizontal force of 500 tons acting at C. Its construc- 
tion is as follows :—Set off on a horizontal line alength repre- 
senting, to the scale chosen, 500 tons, and from its right and 
left extremities draw lines parallel to the bars 0 and 0a 
respectively. These lines are marked + 300, + 280, and 
the figures represent the compressive stresses in tons on 
the bars. From their intersection draw a vertical line to 
meet the horizontal line ; its length represents to the same 
scale the stress, tension of 143 tons, on the short vertical 
adjoining C. From the upper end of this line draw a line 
¥ 25) parallel to diagonal bar 1, and meeting a line 

+ 218) parallel to bay 1 of the lower boom, drawn from 
the right extremity of the horizontal line. The construc- 
tion will now be continued by drawing the vertical 
line (— 13) parallel to the vertical 1, and in succession 
diagonal and vertical lines parallel to the diagonal and ver- 
tical bars 2, 3, 8, the intersection of each pair 
occurring at the end of the line drawn parallel to the 
lower boom bay of the same number from the right 
extremity of the horizontal line. The diagram being 
completed, the stresses on the separate members can be 
directly ascertained. Thus on bay 4 of the top boom the 
stress is,+ 363 tons; on bay 4 of the bottom boom it is 
+ 108 tons; on diagonal 4, + 40 tons; and on vertical 
4,— 23 tons. The stresses are then measured off and 
tabulated. 


3. Diagram 2.—This diagram determines the stress 
occurring on each member of the same part EBC of 
the girder, due to the load of 50 tons at each upper 
joint. The condition of EBC under the action of the 
loads in question is the same as if it were a cantilever 
fixed at BE and free at its extremity C, and the diagram 
is drawn for that case. The whole of the load of 50 
tons on each bay is not actually carried at the adjacent 
upper joint, as would seem to be implied, it being in 
part due to the weight of the lower roadway, which is 
suspended from the lower joints of the girder. The 
necessary correction is made, however, by adding a 
tensile stress of — 4 x 20ft. x 1°77 tons = — 17 tons to 
the stress existing on each vertical according to the diagram. 
The diagram is constructed as follows:—Set off on a 
vertical load line, and to the proper scale, seven loads of 
50 tons each, and at the lower end a load of 25 tons, this 
latter representing the half of the load at C which is 
carried by EBC. The two short lines (—24) and (+24) 
are parallel respectively to the diagonal bars 0, 0a ; from 
their intersection the vertical line (+12) is drawn to meet 
the horizontal line (— 21), the two representing the stresses 
on the short vertical adjoining C and on the bay 1 of the 
upper boom. The lines (—38), (+51) again are parallel 
respectively to diagonal 1 and bay 1 of the lower boom, and 
from their intersection(+71)is drawn parallel to the vertical 
1 to meet (—51) parallel to bay 2 of the upper boom. The 
construction is continued by drawing in succession diagonal 
and vertical lines parallel to the diagonal and vertical bars 
2,3. . . 8, the intersection of each pair occurring at 


theend of theline drawn parallel to the lower boom bay of the 
same number from the lower end of the load line. The 
horizontal line drawn through the points of division of » 
the load line represents the stresses occuring on the bays of 
the upper boom, that on bay 6, for example, being — 508 tons, 
The diagram being completed, the stresses on the diffesent 
Diagram 1, the correction for the suspended part o 
being then made as before pian te 

4. Diagram 3.—The purpose of this diagram is the deter- 
ak the on the different members of 
the part E B D of the girder, due to the loads of 
50 tons at each upper joint. Apart from the effect 
of the vertical reaction at D, the condition of E B D 
is the same if as it were a cantilever fixed at B E and free 
atits extremity D, and the diagram is drawn for that case. 
To construct the diagram, set-off on a vertical load line 
six loads of 50 tons, and at its lower end one of 25 tons, 
this latter being the half bay load at D. From the lower 
end of the load line draw the line marked (+147) to 
(+528) parallel to the straight lower member of the 
girder, and that marked (+70) parallel to bar 15 ; draw 
the two horizontal lines marked (— 66), and also the 
vertical line (+ 50) from the intersection of the lower of 
the two with (+70), and the line (— 79) parallel to the 
diagonal 14. The construction is continued by drawing 
in succession vertical and diagonal lines el to the 
vertical and diagonal bars 13, 12, . 9, each pair 
intersecting at the end of the horizontal line representing 
the stress on the upper boom bay having the same number. 
The stresses are then measured off and tabulated as before. 
With the stresses on different bays of the upper and lower 
booms BD, D E, as obtained from Diagram 3, it is neces- 
sary to combine those of the opposite kind due to the 
upward reaction at D, Taking moments round B and E 
respectively, the values of the additional stresses are— 


120 tons X = + 337 tons, compression on D E; 
and 120 tons x 235ft — 360 tons, tension on D B. 


The total stress due to fixed load on each member of 
booms or web for the part E BC, is obtained by the algebraic 
addition of the stresses on that member given by Diagrams 
land 2. The stress on each member of the web for the 
part BDE is given directly by Diagram 3; and that on 
each member of the booms for the same part, by combining 
those from Diagram 3 with the figures just given. 

5. Moving Load over the whole Span..—The total stresses 
due to fixed and moving load together are for this case 
obtained very simply by adding one-fourth part to the 
stress on each member due to fixed load alone. 

6. Moving Load over One-half only 
the moving load on the half span DC, its total amount is 
295ft. x ton = 190 tons nearly. The resultant of that 
load acts in the same vertical line mo as the resultant of 
the fixed load for the same half span, and the oblique 
reactions at A and F intersect on that line prolonged at p. 
The reaction at F necessarily passes —— the point of 
articulation C, since the right half span C H is unloaded, 
and by construction of the triangle of forces drawn at p, 
the components of that reaction acting at C are found to 
be 40 tons and 62 tons respectively vertical and horizontal. 

7. Diagram 4.—It now becomes necessary to construct 
a new stress diagram for the part E B GC, in order 
to determine the stress on its members due to the 
vertical component at C. This diagram is No. 4 on 
the sheet. It was originally drawn for a vertical com- 

nent at C of 33 tons, which occurs when the moving 
oad extends from E to C only, but is made available for 
the present purpose by increasing the values it gives by 
one-fourth part. The construction is similar to that of 
Di 2, except that 33 tons is the only value set off on the 
load line, and that all the horizontal lines of that a 
merge into one line drawn from the upper end of the load line. 
Again, the stresses on the part E BC, due to the horizontal 
component of 62 tons at C, are evidently obtained suffi- 
ciently exactly by taking one-eighth part of those given by 
Diagram 1 for a similar horizontal force of 500 tons. The 
resultant stresses in this case, due to fixed and moving 
load together, are obtained, therefore, for all members of the 
part E B C, by the algebraic addition of one and an-eighth 
times the stresses given by Diagram 1, one and a-quarter 
times those given by Diagram 2, and one and a-quarter 
times those given by Diagram 4. An alternative series of 
stresses is obtained for the same part of the girder when 
the condition of loading is reversed—that is, when the 
right half span only is loaded—by the algebraic addition of 
oneand an-eighth timesthe Diagram 1 stresses, the Diagram 2 
stresses, and one and a-quarter times the Diagram 4 stresses, 
with reversed signs. The reversal of sign is due to the 
fact that the vertical component at C acts downwards on 
the unloaded girder, and upwards on the loaded girder. 
For the EB D, the resultant stresses on all mem- 
bers of the web are, as in the second case, one and 
a-quarter times the stresses given by Di 3. On the 
members of the booms, the resultant stresses are one and 
a-quarter times those given by Diagram 3, combined with 
the stress of opposite kind, and uniform in value, along 
each boom, due to the upward vertical reaction at D. That 
reaction is 120 tons + 70 tons = 190 tons, and the addi- 
tional stresses are— 

135ft. 
190 tons X “Gap, = + 534 tons, compression on D E; 


35f 
and 190 tons X a = — 570 tons, tension on DB. 


8. Moving Load between E and K.—The loading being 
for this case symmetrical on both sides of the centre, the 
thrust at C again becomes horizontal. By the construction 
of a triangle of forces, not shown on the diagram, at a 

int on the line Cm, midway between E and C, the 

orizontal thrust at C, due to the moving load over E C, 
is found to be 99 tons, or nearly exactly + of the thrust at 
C, due to the fixed load alone. The vertical component of 
the oblique reaction at A, this latter being resolved verti- 
cally and along A B, is also found to be — 27 tons, 
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reducing the vertical reaction at D to 120 tons— 27 tons 
=93 tons. The resultant stresses in this case, due to 
fixed and meving loads together, are obtained therefore 
for all members of the part E B C, by the algebraic 
addition of one and one-fifth times the stresses of Diagram 
1, and one and one-quarter times the stresses of Diagram 2. 
For the EBD the stresses on the web are merely 
those of Diagram 3, and for the booms those of the same 
diagram, combined with the stresses due to the vertical 
reaction at D viz :— 
135ft. 
93 tons X vy; in + 261 tons, compression on DE; 


93 tons X i = — 279 tons, tension on D B. 
The maximum resultant stresses of both kinds due to the 
vertical fixed and moving loads are found for each member 
of the girder by taking the maximum of the values obtained 
as above described for Cases 5, 6, and 7. 

9. Wind Presswre.—The effect of wind pressure on the 
rincipal members of the structure, exclusive of the lateral 
racing, is to increase the stresses already existing in them 

due to the vertical loads. The maximum stresses on those 
members occur under the action of the moving load, 
accompanied by the lesser value of the wind pressure, 
the greater effect of the higher wind pressure not bein 
sufficient to compensate for the absence of moving | 
For the horizontal and vertical systems of lateral bracing 
between the main girders, inclined struts, and piers, the 
higher value of wind pressure is necessarily taken. In 
determining the effect of wind pressure upon the “super- 
structure” of the bridge, by which term ismeant the system of 
four main cantilever girders, together with the upper road- 
way structure and the lateral bracing, the whole is 
considered as forming a horizontal girder having four 
points of horizontal support, viz., the two end piers and 
the heads of the two main struts) The vertical sur- 
face exposed to the action of the wind is obtained by 
doubling the areas of the lower boom and web bars for 
one girder,,and taking the area of the upper boom singly, 
eombined with that exposed by the way construction 
and the parapet. The areas taken are :—Side of roadway 
and upper boom = 3600 square feet ; lower boom, taken 
twice> = 2800 square feet; web bars, taken twice = 3600 
square feet; total area, 10,000 square feet. The total 
amount of wind pressure on the superstructure, due to 
the lesser intensity, is therefore 10,000 square feet x 
30°7 Ib. = 307,000 Ib. = 137 tons. It is sufficiently ap- 
proximate to consider the superstructure to form, as above 
stated, a horizontal continuous girder, having a centre 
span of 320ft. and two equal side spans of 135ft. 
Assuming the horizontal load to be uniformly distributed, 
and applying to the case the “ Theorem of Three Moments,” 
the value of the maximum horizontal bending moment, 
here occurring at the intermediate points of support over 
the main struts, is found to be 1640 foot-tons. The bend- 
ing moment at the centre of the span, opposite in sign to 
the maximum moment, is 1300 foot-tons, and the points 
of inflexion occur at 100ft., or five bays on each side 
the centre of span. The horizontal reaction at the head 
of each main strut is also found to be 65 tons. When the 
horizontal bending moment at any point is determined 
from the above data, the corresponding additional stress 
to be jointly resisted by the two booms of each girder is 
obtained by dividing the value of that moment by the 
width of the bridge between centres, viz, 21ft. at the 
level of the upper roadway. The stresses so arrived at 
may be considered as resisted equally by the upper and 
lower boom of each girder, and since such stress is re- 
versed in sign by reversal of the direction of the wind, it 
always forms an addition to the stress due to vertical 
loading, whatever the sign of that latter stress. Another 
component of the wind action on the superstructure requir- 
ing consideration is produced by the twisting tendency due to 
the height of a large part of the surface exposed to the wind, 
viz., that of the upper boom and roadway structure, 
above the points of support on the heads of the main struts. 
An approximate solution only of the somewhat difficult 
problem here involved was attempted in this case. The 
area of the surface above mentioned for each 20ft. bay of 
the main girder is 120 square feet, and the horizontal force 
acting upon it is f = 120 square feet x 30°7 Ib. = 3684 Ib. 
= 1°64 tons. The force f is supposed to act at the upper 
or free end of an upright cantilever—see diagram — of 
which the height is the mean depth of the main girder, 
and the width at the base is the mean width between the 
lower booms of the girders. This force, together with an 
equal and opposite force — f supplied by the resistance of 
the superstructure to lateral flexure, forms a couple, of 
which the moment is 1°64 tons x 30ft. = 49°2 foot-tons, 
An equivalent couple of equal moment is formed by two 
opposite vertical forces shown by the dotted arrows, each 
= — = 2°05 tons. An additional ver- 
tical load of 2°05 tons, acting at each joint of the main 
girder, is then considered to represent, with probably 
sufficient approximation, the twisting effect of the wind 
pressure on the superstructure. The fixed load at each 
joint being 50 tons, the stress due to such additional load 
on each member of the main girders is 4°1 per cent. of that 
previously ascertained for the fixed load alone. Referring 
to the cross-sections and plans on page 182, it will be seen 
that considerable spread is given to the whole structure 
from the level of the upper roadway to the springings of 
the main struts. As shown there, the principal members 
of the structure on each side of the bridge—viz., the two 
main girders and the half of each main strut on that side 
—lie in one plane, having a batter to the vertical of 1 in 11. 
The distance apart of the two halves of each main strut 
between centres is, at the head 28ft., and at the base 55ft. 
With such dimensions, and with the complete system of 
bracing contemplated in the design, there is ample 
guarantee for the stability of these important members of 
the structure. Resistance to the action of the wind is 
provided for the lower, or suspended roadway platform, by 
what are in effect two horizontal parabolic chains formed 
of flat bars rivetted together. They are laid at the level 


equal to 


of the tform structure, and are connected to each 
cross-girder. r crossing one another they diverge to 
meet the members of the main struts, to which they are 
secured, and are finally anchored within the masonry at 
the ends of the bridge. 
The following were the limits of working stress, as stated 
in the conditions of the competition :— 
For cast iron in tension 0°95 tons per sq. in, 
For ditto in compression ... ... 2°22 
For wrought iron in tension or com- 
ression, on net section, after 


eduction of rivet holes... ... ... 3°81 ms 
For wrought iron lattice bars and 


These limits are, it will be seen, considerably less than 
those usual in English practice, and their employment 
naturally leads to a higher estimate of weight than would 
be the case were the latter values taken. 
The following is a summary of the weights of material 
in the structure :— 
Ironwork in lower platform, suspension rods and ey 


mwork in upper platform system ... 
Main girdersand bracing ... ... 1160 
Main struts... 620 
Total for mainspan ... ... ... ... 2540 
Ironwork in main girders and platform system for 
Ditto in piers 360 
Total for the bridge ... 3500 


THE INSTITUTION OF CIVIL ENGINEERS. 


ON TORPEDO BOATS AND LIGHT YACHTS FOR HIGH SPEED 
STEAM NAVIGATION. 

Ar the meeting on “ayo the 10th of May, Mr. Brunlees, 
F.R.S.E., Vice-President, in the chair, the paper read was by Mr. 
John Isaac Thornycroft, M. Inst. C.E. 

The total weight or displacement of a vessel was divided by the 
author into three components :—Ilst, the structural hull ; 2nd the 
machinery and apparatus; 3rd, the load. In considering 

ow the two conditions of lightness and sufficient power might best 
be attained, the author directed attention chiefly to the treatment 
of the second component, and the means which had been adopted 
for reducing the weight of the propelling machinery and apparatus, 
and, in consequence, the weight of the hull also. For this purpose, 
rapid combustion of fuel, sub-divided flue-way, high-steam pressure, 
and high-speed of engine had been bought into action, following 
the initiative taken in the perfecting of the locomotive engine as 
the embodiment of extreme lightness and concentration of power. 
For promoting the draught of marine boilers, the fan appears to be 
the most convenient instrument, for forcing air into the stokehole, 
which was thus kept moderately cool. The author devised the fan- 
blast in this form for the boilers of the yacht Gitana, built by 
him in 1876, and it had been found to work efficiently. The 

ressure of the blast was measured by a column of water of from 
din. to Gin. high. The greater part cf the pressure was exerted in 
overcoming the resistance of the flue-tubes of the boiler. 

The author proceeded to examine into the relative weight and 
form of hull best adapted for carrying the load and the machinery. 
He illustrated by diagrams the form of hull employed for second- 
class torpedo boat, showing the distribution of displacement 
with regard to the lengths of the boats, with a curve for 
each boat, in which the ordinates represented the areas of 
immersed section. A curve, constructed in this way, taken from 
the Iris, was exhibited. Though the most favourable position 
of the propeller for high speeds was astern of the rudder, yet it was 
frequently preferred, for the sake of better steering qualities, to 

lace the screw in advance of the rudder. On the question of 
immersion, the author referred to experiments recently made by 
him on a model propeller ; from which it appeared that when the 
propeller was totally immersed, the useful effect was equal to about 
seven-tenths of the power expended ; and when it just broke the 
surface of the water, the efficiency did not ex five-tenths of 
the power expended. 

The light yacht Gitana, was described in its main features. 
The hull was 86ft. long at the water line, and a breadth of beam of 
10}ft., the extreme breadth being 13ft. 3in. The draft was lft. 1}in. 
forward, and 4ft. aft ;the displacement was 29 tons. The engines 
were compound, with an intermediate receiver, and injection con- 
denser; having three cylinders—one 134in. high-pressure, and 
two 15in. low-pressure, with a stroke of I6in. The air- 
pee was 23in, in diameter, with a stroke of 3in. The blowing 

an was 34ft. in diameter, driven directly from a 5in. steam-cylinder, 

and made 900 revolutions per minute. The propeller was a screw 
of 5}ft. in diameter, with a pitch of 8}ft., placed abaft the rudder. 
The boiler was of the locomotive type. The framing of the engine 
consisted of small steel columns, directly connecting the otieles 
with the bed-plate, and placed as near to the main bearings as 
possible. These columns were braced together near the centre of 
their ay and were only adapted to resist vertical forces, The 
framing depended for its transverse stability on its connection with 
the hull, to which the cylinders, and lower ends of the guide bar, 
were fastened by stays. For securing lightness of moving parts, 
the pistons were made of wrought steel; the piston-rods and 
connecting-rods were also of steel, the piston-rods being 
bored out. The cranks, the crank-pins, and the lower halves of 
the connecting rods, were balanced by cast iron balance-weights, 
secured to the cranks by steel bolts. 

A first-class torpedo-boat was next described, 87ft. in length, 
with 10}ft. beam. The engines were compound with a receiver, 
having two cylinders ively 12}in. and 20jin. in diameter, 
with a stroke of 12in. e condensing water was forced through 
the condenser by a centrifugal pump, assisted by a special form of 
grating, which by dually expanding openings, converted the 
external relative velocity of the water into pressure. The slide- 
valves of the engines were bal d by being placed under bridges, 
which were made with recesses corresponding to the ports in the 

linders, as used by Mr. Wilson, of Patricroft. The four packing- 
rings of the pistons were of Perkins’ metal. The feed. pumps 
were worked by a cast iron worm on the engine shaft, geared into 
a wheel of phosphor-bronze, on a shaft having a crank at each end 
to work two feed pumps. The engine-room also contained a a 
pump, and an air-compressing pump, with a separate engine for 
charging torpedoes. The propeller was constructed with three 
blades, and was placed forward of the rudder; it was 4}ft. in 
diameter, with a pitch of 6ft. The boiler was of the locomotive 
type, with a working pressure of 126 1b. A rose with an ejector 
was provided, to extinguish the fire in cases when it was required 
to be put out, and could not be drawn’ There were self-closing 
ashpit-doors, preventing the return of vapour to the stokehole. A 
passage to the deck was also provided, to facilitate the escape of 
the steam discharged in the event of a tube giving way. 

Experiments had been made at Portsmouth to ascertain the 
performance of the boilers of the first-class torpedo boats, the 
results of which were given as in the annexed table. 

The influence of the pressure of air employed on the rate of 
evaporation and of combustion, and on the temperature of the 
gases leaving the boiler, was clearly manifested. e@ measure- 
ment of the pressure in the stokehole, ashpit, and fire-box showed 
that of the initial pressure the resistance of the tubes accounted 
for about seven-tenths of the whole, the resistance of the fire and 
fire-bars being only about one-tenth. The loss on a the ash- 
pit appeared too large, and the indicated deficiency of pressure 


under the bars was perhaps partly due to the comparatively high 
velocity of the air at this part of its transit. The second-class 
torpedo boat was 60ft. in length, with a beam of 7}ft.; the draught 
was 12hin. forward, and 3ft. 4in. aft’; the displacement was 10°6 tons, 
The engines were d, surface Jensing, and worked w 

to about 112 indicated H.P. The working cylinders were 7in, an 

llin. respectively in diameter, with a stroke of 8in. The air-pump, 
actuated by levers, was 7in. in diameter, with a stroke of 2in, 


Boiler Trials, First-class Torpedo Boat No. 3. 


Air pressure in stokehole.. .. .. inches) 2 8 4 6 
ash-pit .. .. .. | 2°47 | 2°20 | 5°25 
ra 1°35 | 1°87 | 8°0 4°33 

Temperature, feed-water Fahr.|53°5 57 54 56 
os Ge » | 1073 | 1192 | 1260 1444 

Steam pressure (above atmosphere). M7} M7} 15 115 


Coal consumed per hour .. 


» foot of 49] 62] 78 96 
Water evaporated per four ee 6530 | 7770 | 9320 | 10,840 
r Ib. of coal 7 6°33 5°97 


equivalent at 212° Fah. from 100 


” ” ‘ 
Evaporation per lb. of coal reduced tod] 7-61 | 7-08 | 6°81 641 
Evaporation td hour per square foot of 

urface 


heating s 
Coal , Nixon's Navigation. 

Ashes, 9 per cent. H. M.| M.| H. M.| 
Duration of experiment .. .. .. 2 0/2 7 | 189 127 


Two feed-pumps were worked by worm and wheel, as described 
for the first-class boat. The circulation of the water in the con- 
denser was effected entirely by an apparatus by which the external 
motion of the water when the boat was moving was utilised. An 
ejector was also fitted for removing air from the water-space of 

e condenser, which was partly above the load water-line. By 
this apparatus sufficient circulation could be maintained, when the 
boat was at rest, to condense any steam that might be required to 
be condensed in order to prevent its escaping into the air. A 
small engine was used for blowing the fires, similar to that described 
for the first-class boats ; but it was made to drive two pumps, which 
could be connected when required. These boats were designed to be 
carried on board ship, and they required to be slung overboard com- 
plete and ready for use. This condition involved their being subjected 
to considerable stresses, and the effect of their being thus suspended 
was illustrated by diagrams. ‘The paper concluded with three 
tables—of the proportionate weight of the hulls of sea-going vessels, 
and the re ne a ha and yachts, that had been described ; of the 
relative performance and weight of steam-vessels and locomotives ; 
Ss the relative displacement and performance of steam- 
v 


At the meeting on Tuesday, the 3rd of May, Mr. James 
Abernethy, F.R.S.E., President, in the chair, it was an- 
nounced that the Council had recently transferred Messrs 
John Addy, James Barr, George Garnett, John Standfield 
Walker Stead, and James Birdsall Walton to the class o 
Members; and had admitted Messrs. Richard Carruthers Arm- 
strong, Paul William Byers, Philip Lawrence Foster, John Kaehler 
Hutchins, Ernest Charles Knight,Outram Faithful Monier-Williams, 
Arthur James Russell,Charles Stronge, and Robert William Waddell, 
as Students. The monthly ballot resulted in the election of Messrs. 
Robert Haire, District Engineer, Board of Works, Dundalk; 
William Coupar Rennie, Engineer-in-Chief, Kathiawar State Rail- 
ways; and Frederick Simon, late Executive Engineer, P.W.D., 
India, as Members; of Messrs. Robert Sanders Auderson, Stud. 
Inst. C.E., Penicuik, N.B.; Sydney Walker Barnaby, Stud. Inst. 
C.E., Messrs. Thornycroft and Co., Chiswick ; Patrick Paget Dease, 
Executive Engineer, P. W.D., India; ArthurScudamore Emery, Stud. 
Inst. C.E., Sevenoaks; George Smith Hird, Aberdeen; Ambrose 
Augustus Myall, Westminster; Samuel Hall Parker, Stud. Inst, 
CE. Bala, N. Wales; Edward Powell, Swansea; Frederick Reilly, 
Stud Inst. C.E., Assistant Engineer P.W.D., India; Orton Gastrell 
Smart, Assistant Engineer P.W.D., British Burmah ; Robert Henry 
Smith, Battersea Ironworks; Maximilian Richard Western, 
Belvedere-road, Lambeth ; Otway Edward Woodhouse, Stud. Inst. 
C.E., L. and 8.W. Railway, Nine Elms; and Ralph Henry hyd 
Leeds, as Associate Members ; and of Andrew Wilson Baird, Capt. 
R.E., Trigonometrical Survey, India. 


‘*HALL-MARKING” IN SWITZERLAND. — The Commission 
appointed under the Federal law which regulates the control and 
guarantee of the quality of gold and silver articles manufactured 
within the territory of the Swiss Confederation has lately held its 
sittings in Berne, under the presidency of the Federal Councillor, 
M. Ruchonnet. It has resolved that gold articles of 18 carats 
fi shall be st l with the figure of Helvetia, while those 
of 14 carats shall be marked with a chamois-head. Silver articles 
of 0°875 of fineness will have a squirrel for mark of quality, while 
those having only 0°8 of fineness will be marked with a woodcock. 

MEETING OF SANITARY ENGINEERS.—The Midland Counties 
district meeting of the Association of Municipal and Sanitary 
Engineers and Surveyors was held at Hanley on the 13th inst.— 
The first business comprised a visit to the sewage works recently 
opened at Trent Hay, where Mr. Lobly, borough engineer at 

nley, showed the sewage tanks, pumping engines, and filtra- 
tion areas, and described the system of intercepting sewers in 
operation, after which the visitors were conducted to the storm 
leap weirs at Etruria Vale and some other places, inspecting the 
tramway en route.—In the afternoon the members assembled at the 
Town Hall, and Mr. E. Pritchard, C.E., t president, district 
hon. secretary, Birmingham, was voted tothe chair. Among those 
present were Messrs. vcr A (Hanley), Boys (Walsall), Comber 
(Kidderminster), Allen (Stratford-on-Avon), Fereday (Wednesbury), 
&c. Mr. Pritchard was unanimously re-elected hon. secretary for 
the Midland district. Mr. Lobley read a paper containing a 
detailed and interesting description of the main draining and 
sewage works at Hanley, which was followed by a discussion, and a 
number of question upon points mentioned in the paper. The 
chairman expressed the thanks of the association to Mr. Lobley 
for the treat, in a sanitary sense, he had given them. No doubt a 
very wide field was open in sanitary engineering for the disposal of 
sewage, and there were a variety of opinions on the subject ; but 
sensible men must admit that there was no hard and fast line to be 
laid down for every place. They must be guided by the nature and 
peculiarities of the district, and their primary duty as engineers 
was to purify the sewage and improve the health of the district, 
and do it in the most ical a e question o' 
utilisation must take a subordinate position. The health of the 
district should be the first consideration, the purification of the 
sewage the second, and utilisation the last. They had had in the 
— read by Mr. Lobley a very important work submitted to them, 

lthough perhaps some of them might not thoroughly endorse Mr. 
Lobley’s system. The chairman proceeded to criticise some of the 
details of Mr. Lobley’s scheme, but bore cordial testimony to the 
great ability shown in carrying out what he termed a most 
remarkable work. Mr. Lobley replied to the questions; and Mr. 
Boys, in moving a vote of thanks to Mr. ley, said he fully 
endorsed the remarks of the chairman that that meeting had been 
one of very poy interest, and, referring to the drainage works at 
Hanley, said he did not know any town where the sewerage system 
had been carried out in so perfect a manner, and the inhabitants 
of the town were to be congratulated on having so excellent and 
complete a system and so able an engineer as Mr. Lobley. Mr. 
Boys alluded to the condition of the roads at Hanley, and expressed 
surprise at the Corporation allowing them to be so ne whe e 
chairman endo’ the remark of Mr. Boys in regard to the state 


of the roads of Hanley, and seconded the proposal, which was 
heartily carried; and the meeting, after some further discussion, 
terminated with a vote of thanks to the Mayor and Corperation of 
Hanley for the use of the Town Hall, 
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THE LINCOLN AND SPALDING RAILWAY. 
Tuosr interested in the progress of railway Bills through 
Parliament will remember that an Act for an important line of 
railway between Spalding and Lincoln was promoted by the 
Great Northern Railway Company, and passed in 1878, while in 
the following year a joint committee of this company and of 
the Great Eastern Railway Company was formed to out 
this railway as modified by the Act promoted by the two com- 
panies, and passed in 1879. Of the line of this railway 
we now give a small plan, and a few particulars of the 

in course of construction by the Great Northern Com- 
ny. The chief towns connected by the line are Spalding, 
Sleaford, and Lincoln, but a large number of small towns and 
villages in a large and important agricultural district, hitherto 
‘quite unprovided with railway accommodation will be tapped. 
To the north of Sleaford the farms are chiefly on the heathland, 
while south of that town they are principally fenland farms. 
The main object of the line, however, is to secure a shorter and 
more direct route for the transport of the products of South 
Yorkshire—chiefly coal—to the Eastern Counties and London by 
the Great Eastern and Great Northern Railways. The distance 
saved will be about nine miles, but the time saved will 
be much more than is represented by this distance, 
because of the facilities for through traffic, vid Spalding and 
Peterborough and Spalding and March, in place of running over 
other lines and through Boston. The part in construction by 
the Great Northern Railway Company extends from Ruskington, 
about three miles from Sleaford, to Lincoln, and includes nearly 
all the heavy work on the whole line. 

The heavy work consists chiefly in deep cuttings through, for 
the most part, greatly shattered limestone. There is, however, a 
great deal of this rock in a more continuous and slightly 
shattered condition, and this is being extensively used in the 
construction of bridge abutments, piers, and filling, and with 


to the north, and also for the heavy traffic out of Lincoln, b 

means of the short branch already referred to, and that branc 

marked No, 5 on the map. The annoyance caused by the 
almost continual closing of the gates across the High-street of 
Lincoln, for the passage of heavy goodsand mineral trains, will thus 
be removed. In and near Lincoln are two heavy iron plate girder 
bridges with lattice parapets, supported on cast iron columns 6ft. 


Sincil Dyke, and the other over the river Witham and over a 
large flat land drain, between which and the river is a flat 
always flooded the whole of the wet part of the year. The bridge 
passing over the river, the drain, and the intervening flat is 
280ft. in length, the three chief spans being 70ft. each, and two 
others 35ft. Most of the cylinders or columns, which are in 
short lengths bolted together by inside flanges, are sunk through 
a considerable depth of sand, some of which is running sand, to 
a com bed of gravel, but some of them have to be sunk 


The cylinders for the Sincil Dyke bridge have to be put down 
about 40ft., and all are sunk by means of hand winches and 
buckets, with one man inside excavating the sand. The 
cutting edge of the bottom cylinder is made bell-shaped, and 
stands off about 3in., so as to give the necessary amount of 
clearance to permit of sinking. When sunk to the necessary depth 
and loaded with about 40 tons of rails, the cylinders are 
filled in with cement concrete. In and close to Lincoln there 
are several wrought iron plate girder bridges supported on very 
heavy brickwork. The character of the foundations, or rather 
of the beds upon which these have to be made, necessitates the 


may remain intact even should slight {subsidence take place. 


Over one plate girder bridge the line crosses the High-street of 
Lincoln in one span of 82ft., resting upon cast iron cylinders as 


considerable advantage in point of appearance. The same lime- 


FROM 


stone is also being used for the production of lime for the 
masonry work. The new line branches off from the loop line 
from Peterborough to Doncaster, at a point about a quarter of a 
mile to the north of Spalding station. There are four stations 
between Spalding and Sleaford, viz., at Pinchbeck, Gosberton, 
Donington, and Helpringham. It joins the Boston, Sleaford, 
and Grantham line near the junction of the Bourne and Slea- 
ford branch, a short distance to the east of Sleaford station. 
The passenger traffic will be carried into and through Sleaford 
station, and the new line will leave the Boston and Grantham 
line about two hundred yards to the west of Sleaford station, 
and thence proceed to the north. An arrangement has been 
made for carrying heavy traffic through without touching Slea- 
ford, an avoiding line being formed a short distance to the south- 
east of the junction with the Boston and Grantham branch, this 
avoiding line passing over that branch by means of a bridge. 
Some distance to the north of Sleaford the passenger loop will 
join the new line. There will be seven stations provided 
between Sleaford and Lincoln, viz., at Ruskington, Digby, Scop- 
wick, Metheringham and Blankney, Nocton, Potterhanworth, 
and Heighington. Between Spalding and Sleaford the line passes 
for the most part through a level country, and few works of 
magnitude are therefore necessary. To the north of Ruskington 
there is a short cutting, the greatest depth being 22ft. At Digby 
the line will be on the level, with a level crossing at the station, 
and between there and Dunston the line will not present any 
marked features. At Dunston there will be an embankment 
20ft. high, with a bridge over the Dunston and Coleby-road. To 
the north of Dunston station there is about a mile of cutting, 
the deepest point being 31ft., and involving nearly a quarter of a 
million cubic yards earthwork. There is no heavy work from 
that point up to Potterhanworth, but near to Heighington 
station, which is only about a couple of minutes’ walk from the 
village, there is a very heavy cutting for three-quarters of a mile, 
chiefly in close limestone, and 42ft. deep at its deepest point. 
Then for a short distance there is a low bank, which brings us to 
the Washingborough cutting, close to Heighington Brook. This 
cutting is nearly a mile and a-quarter in length, its greatest 
depth is 46ft., and represents over half a million cubic yards of 
earth. Shortly after leaving the cutting there is a high bank, 
about 27ft., carrying the line over the Canwick Fen, and passing 
the Lincoln Sewage Farm, now being completed from the designs 
of Mr. Mansergh, M.I.C.E. At a point about three-quarters of 
a mile from a place known as the Cowpaddle at Lincoln, a branch 
is formed for the passenger traffic, which will join the Lincoln 
and Grantham branch a little to the south of its junction with 
the Lincolnand Bostonline. Asisgenerally known, therearealready 
several lines crossing in the east of Lincoln, and, owing to the posi- 
tion of the city and thecontour of the district, these linesare crossed 
on the level. The Lincoln residents and authorities, con- 
sidering that the somewhat heavy traffic of these existing lines 
already constituted as much obstruction to the common road traffic 


already described. 


SLEAFORD 


USKINGT M 


DORRINCTON 


Via 


REFERENCE 


OTHER RAILWAYS 
CONTRACT N° 2. 


MAP OF LINCOLN AND SPALDING RAILWAY. 


In many places adjoining the line for several miles out of 
Lincoln the subsoil waters run in underground channels or 
through the numerous fissures in the shattered upper limestone, 
and make their appearance as springs, which are constantly 
removing sand, whenever the Trent rises above a certain 
level, the head of water and velocity of flow being, it is said, 
dependent upon and contemporaneous with the rise and height 
of the water of that river. With such a subsoil it will be 
understood that great care must be exercised in the construction 
of bridges and embankments which cross the parts so affected. 

A very considerable portion of the heavy cuttings and em- 
bankments are already well in hand or nearly completed, and 
several long stretches of the permanent way already laid. Per- 
manent and contractors’ lines now extend to Nocton, so that a 
run of about ten miles may be made. The embankment 
and cutting are not equal within long distances, so that a greater 
length of contractor’s line is necessary than is commonly the 
case, and a considerable break at one part of the line which is 
advancing towards completion remains to be made up from 
cuttings now to be e or from adjoining land. The per- 
manent way consists of heavy wood sleepers and steel rails 
weighing 821b. to the yard. The bridges on this part of the 
line are all ballast covered, the floors being flat plates rivetted 
to the longitudinal and cross girders, which are all so connected 
as to form one large piece of framework. Few lines have been 
constructed with heavier embankments than are here being 
made; but the excellence of the materials will make it im- 
probable that any trouble will be experienced with them. The 
ruling gradient of this part of the line is 1 in 400, and it was 
considered more advisable to make this the maximum than to 
save first cost and entail in future a constant loss on haulage. 
A good deal of discussion on this subject took place at the 
Institution of Civil Engineers in November last, and as a result of 
this discussion anyone not biassed by previous railway working 
experience, would be led to the conclusion that gradients consider- 
ably in excess of 1 in 400 might be economically worked, and if 
this be the case a very large sum might have been saved on the 
Lincoln to Nocton section of this line. 

The wood fencing along this line is being made in a somewhat 
unusual way. The main posts are not morticed, but the rails are 
spiked to one side and to the intervening verticals, which are 
driven into the ground. All the parts are creosoted, and it 
is claimed that the fence constructed in this way is equally as 
strong as the morticed post fence, while the posts are not so 
liable to crack and require repairing by side strips. No quickset 
| is planted at the foot of the fence, but in place thereof a lower 
| rail is employed, which effectually prevents sheep or lambs 
| from straying on'to the line, and the loss of the quickset fence by 
| sparks setting fire to dry grass is avoided. Although the 
| whole line from Lincoln to Spalding is being constructed by the 
| two railway companies jointly, that from Lincoln to Ruskington 
| is being carried out by the engineer of the Great Northern 


as could be allowed, urged that the heavy traffic of the new line | Railway, Mr. Richard Johnson, M.I.C.E., and the other part of 


should 
line was accordingly laid down in the plans, and is that marked 


pass outside the city by means of an avoiding line. This | the line by the engineer of the Great Eastern Railway, Mr. A. A. 


Langley, M.I.C.E. Of the part of the line we have been 


No, 4, The passenger traffic, however, passes direct into the | describing, Mr. Samuel Abbott, M.I.C.E., is the resident engineer, 


existing station by a short connecting line, as shown on the map. | with offices in Lincoln, and Messrs. Baker and Firbank are the 
This avoiding line will also be used for the heavy traffic from or | contractors. The whole of the stations will be built by Messrs. 


in diameter, one bridge carrying the line over. what is known as the | 


through a considerable depth of unstable peaty soil and mud. | 


S. and W. Pattinson, of Ruskington, while the ironwork is being 
constructed by Messrs. Eastwood and Swingler, of Derby, for 
the line from Lincoln to Heighington, and by Mr. M. Pitts, of 
Stanningley, Leeds, for the line from Heighington to Ruskington. 
Mr. Abbott was resident engineer of the Derbyshire Extension 
Railway, constructed by the Great Northern Railway,and opened in 
1878,and forwhich he designed the Ilkeston Viaduct, illustrated in 
our impression of the 19th October, 1877. Some parts of that 
line run across old coal pits, and provision had to be made that 
the structures should be as little affected as possible by sub- 
sidences. In that respect there is some similarity in the two 
lines, inasmuch as works of a similarly substantial, if not heavy 
character, have been n . It isexpected that the new line 
will be completed by the middle of next year, and judging by 
the part already near completion, and the large quantity of plant 
employed by Messrs, Baker and Firbank, it would seem that 
their part at least would be completed by that time. A large 
number of men are at work on the vuttings and embankments, 
and more are about to be employed as advanced cuttings are - 
opened. The total length of the line is about 44 miles, that of 
the part being constructed by the Great Northern Railway Com- 


| pany about 204 miles, the latter involving about 1,255,200 cubic 


construction of very heavy abutments in order that the masonry | 
' Britain, Friday, March 4th, 1881, Mr. William Bowman, F.R.S 


CT. NORTHERN NEW LINES SHEWN THUS =——= 


yards of cutting, and about 1,449,800 cubic yards of embank- 
ment, the cost being about £12,000 per mile, without stations or 
rolling stock. 


ELASTICITY VIEWED AS POSSIBLY A MODE 
OF MOTION. 


Ar the weekly evening meeting of the Royal Institution of Great 
vice-president, in the chair, Sir William Thompson, LL.D. F.BS., 
read a paper on ‘Elasticity Viewed as Possibly a Mode of Motion.” 
The speaker said ; ‘‘ “‘ A century and a-half ago Daniel Bernouilli 
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shadowed forth the kinetic th of the elasticity of gases, 


which has been acce} as truth by Joule, splendidly deve- 
loped by Clausius and Maxwell, raised from statistics of the 
swayings of a crowd to observation and measurement of the 
free path of an individual atom in Tait’s and Dewar’s 
explanation of Crookes’ grand discovery of the radiometer, 
and in the vivid realisation of the old Lucretian torrents with which 
Crookes himself has followed up their explanation of his own 
earlier experiments ; by which, less than two hundred years after 
its first discovery by Robert Boyle, ‘the spring of air’ is ascer- 
tained to be a mere statistical resultant of myriads of molecular 
collisions. 

“But the molecules or atoms must have elasticity, and this elas- 
ticity must be explained by motion before the uncertain sound 
— forth in the title of the discourse, ‘ Elasticity Viewed as 

ossibly a Mode of Motion,’ can be raised to the glorious certainty 
of ‘ Heat, a Mode of Motion.’.” 

The speaker referred to spinning-tops, the child’s rolling hoo: 
and the bicycle in rapid motion as “ae of stiff, elastic-like firm. 
ness produced by motion ; and showed experiments with gyrostats 
in which upright positions, utterly unstable without rotation, were 
maintained with a firmness and strength and elasticity as might be 
by bands of steel. A flexible endless chain seemed rigid when 
caused to run rapidly round a pulley, and when caused to jump off 
the pulley and let fall to the fioor, stood stiffly upright for a time 
= its motion was lost by impact and friction of its links on the 

oor. 

A limp disc of india-rubber caused to rotate rapidly seemed 
to acquire the stiffness of a gigantic Rubens’ hat-brim. A little 
wooden ball which when thrust down under still water jumped up 
again in a moment, remained down as if embedded in jelly when 
the water was caused to rotate rapidly, and sprung back as if the 
water had elasticity like that of jelly, when it was struck by a stiff 
wire pushed down through the centre of the cork by which the 
glass vessel containing the water was filled. Lastly, large smoke 
rings discharged from a circular or elliptic aperture in a box were 
shown, by aid of the electric light, in their progress through the air 
of the theatre when undisturbed. Each ring was circular, and its 
motion was steady when the aperture from which it proceeded was 
circular, and when it was not disturbed by another ring. When 
one ring was sent obliquely after another the collision or approach 
to collision sent the two away in greatly changed directions, and 
each vibrating Sor wagen like an india-rubber band. When the 
pee was elliptic, each undisturbed ring was seen to be in a state 
of regular vibration from the beginning, and to continue so 
throughout its course across the lecture room. Here, then, in 
water and air, was elasticity as of an elastic solid, developed by 
mere notion. May not the elasticity of every ultimate atom of 
matter be thus explained? But this kinetic theory of matter is a 
dream, and can be nothing else, until it can explain chemical 
affinity, electricity, magnetism, gravitation, and the inertia of 
masses—that is, crowds of vortices. 

Le Sage’s theory might easily give an explanation of gravity and 
of its relation to inertia of masses, on the vortex theory, were it not 
for the essential aeolotropy of crystals and the seemingly perfect 
isotropy of gravity. No finger-post pointing towards a way that 
can possibly lead to a surmounting of this difficulty, or a turning 
of its flank, has been discovered, or imagined as discoverable. 
Belief that no other theory of matter is possible is the si tet ar 


for anticipating that there is in store for the world another 
book to be called ‘‘ Elasticity, a Mode of Motion.” 
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THE MILLING EXHIBITION. 
No. III. 

THE importance attached by millers and milling experts 
to the new milling processes must have been apparent to 
all who visited the Agricultural Hall last week. The 
earnestness with which the millers inspected the samples 
produced by machinery working at the various stands, 
and the almost entire absence of the usual percentage of 
loungers was quite a feature of the exhibition. The 
general appearance of the somewhat dingy hall was like 
an immense mill under one roof; the akale atmosphere 
was “floury,” and by settling on the gaseliers, &c., made 
them for once look bright and cheerful by day. We do 
not think it going too far to say that this exhibition was the 


in which a reasonable quantity of semolina, or middlings, | cone pulley on the shaft from which the rolls are driven, 
can accumulate ; and even where the bins are large, they | There is no increase of wear in the teeth by running one 


frequently soon become full or empty from the fact of the | roll faster than the other ; comparing them to millstones; 
feed -gate on the roller letting on rather more or less feed | it is known that the bedstone and runner wear equally, 
than is coming to it. The gate of the narrowest roller is The pressure is applied by a lever and weights, and can be 


12in. wide, and only ,in. increased or diminished repre- 
sents a considerable quantity in the course of an hour's | 


taken off at a moment’s notice by means of a hand lever 
and catch. The rolls are of chilled cast iron, and the 


work. If the hopper or bin become empty, the feed runs | fluting is most beautifully done; those who know the 


usually in a thick, narrow stream through the 


gate, practical difficulty of dealing with such a hard substance 


frequently at one end only, the result being that the as these rolls are made of will appreciate the excellence of 


middlings are not crushed, and the rollers become hot at | 


the work. Between the roll bearings there is an adjust- 


the part where there is no feed between them. In the | able stop to prevent the rolls from — actual con- 


case of the hopper filling up, the well-known disagreeable | tact. 
¥ yee construction, but the flutes are progressively finer. 


result of a choke of the purifiers follows.” The construc- 
tion is as follows :—Within the usual hopper another light | 


he second and following break rolls are of the same 


The frames of these machines are cast in one piece, 
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Fig. 21.—Carter’s Exhibition Plant, Plan 


most interesting and instructive we have seen under the 
shelter of the , and reflects great credit on the enter- 
prise of the promoters, on Mr. J. H. Chatterton, the sec- 
retary of the Millers’ Association, and on Mr. Rafferty, 
the manager. In this article we will begin describing the 
principal exhibits with the first stand seen from the Upper- 
street erttrance, Stand 25, of Mr. J. H. Carter. Mr. Car- 
ter’s system is one of ual reduction by rollers, no 
millstones being used. The accompanying di show 
the arrangement of the machinery in . Carter's 
stand. Fig. 21 is a plan of the ground flour show- 
ing the ement of the roller mills for granu- 
lating on one side, those for reducing the middlings and 
semolina on the other. Fig. 22: A plan of the upper 


4D 


h 

Fig. 24.—Carter’s Exhibition Plant, Section through MN. 

g—Break Rollers. | k—Centrifugal Silks. 
k—Middlings Rollers. i—Centrifugal Silk. 


floor showing the dressing machines and inspirator ; 
Fig. 23 and 24, sections through KL and MN. Mr. 
Carter’s system is completely automatic from the raw 
wheat to the finished flour; everything being carried 
by elevators and creepers, attendants only being required 
to look after the machines, A special feature in this 


exhibit is Mr. Carter’s newly patented automatic feed, 
applied by him to all the machines at-work in hi 
plant, we quote his own words to describe its use :— 
“Since rollers were first introduced there has been great 
difficulty in feeding them regularly. As a rule they take 


Ground Floor. 
hopper is placed, supported by a spiral spring on each side, | 
srk am a ae on both sides. The lower ends of | 
these pins bear on a lever fixed on either end of the feed- 
gate raising and lowering spindle. When full, the weight 
of the inner hopper and its contents compress the spiral 
springs, and carries the pins down on the levers, and so 
opens the gate. If a stoppage should occur in the pi 


empties, and is raised by means of the springs, thereby 


time to look after and clean the pipe before the hopper has 
time to empty. 


The granulation is effected by five sets of fluted rollers, 
Braun’s patent, manufactured by the eminent continental 
firm, Escher, Wyss, and Co. Fig. 25 represents a perspective 
front view of one of these machines. The rollers are of larger 
size than usual, with a corresponding increase of output. 
Mr. Carter estimates that a set of five will treat 35 centals 
of wheat—about seven quarters—and clean the bran. The 
result of the first break is to split the wheat in halves 
lengthwise ; the flutes for this purpose are rather coarse, 
about eight to the inch. Both rollers are driven by inde- 
pendent belts; one roll is run faster than the other to 


their supply from purifiers, which precede them in the 


operation. In most of the mills of this kingdom the floors | 


are so low that there is little room for a hopper or bin 


secure a better splitting action, as we explained in the last 


conveying the material to the hopper, the latter gradually 
gradually closing the feed-gate, and gives the attendant | 


Fig. 22.—Carter’s Exhibition Plant, Plan First Floor. 


thereby securing great firmness; the bearings are of ample 
size and length, altogether they are very high-class machines, 
and of very neat appearance. At the end of the row of 
break rollers another set—not at work—with very fine 
teeth, about thirty to the inch, were exhibited; these are 
intended for cleaning millstone bran. 

On the other side of the mill is a row of six smooth 
crushing rolls for reducing the semolina and middlin 
These machines—Turner and Carter’s patent—require 
special notice. The frame is cast in one piece, and is of 
very pleasing and graceful appearance. Fig. 26 shows a 
cross section, and Figs. 27 and 28 a perspective front 
view and detail of feed adjustment; the automatic 
feed hopper is not shown in the section, but is seen 
in Fig. 27. H is the hand lever for releasing the 
pressure; W, small hand wheels for yng | the 
pressure and making it alike at both ends; an oil-tight 
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Flour Spout 
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Fig. 23.—Carter’s Exhibition Plant, Section through K L. 


Rollers. | c—Break Rollers. e—Centrifugal Silk’ 
6—Bran Rollers. d—Centiifugal Silks. f—Inspirator Fan. 


case, kept peony full of oil contains and lubricates the cogs of 
all the wheels; P, the driving pulley; F, the feed roll 
ulley ; G, the outer hopper; the inner hopper is seen in 
ig. 27 ; A, B and C, the three rollers ; S the feed splitter. 
he feed s out of the hopper through the open gate 

on to an inclined plate, and falls on the edge of a triangular 
brass bar with a perfectly true and sharp edge ; the plate 
is adjustable so as to regulate the split of the feed toa 
a: Half the feed passes down by an inclined 
and goes between the upper and middle rolls, and 
thence out by an inclined trough through a hole in each 
side of the casing Q—Fig. 26—and thence into the spout 
below and into a creeper trough. The other half falls on 


to another board under the inclined trough, and thence 
between the middle and lower rolls to the creeper below, 
where it meets the first half of the feed. When the auto- 
matic hopper is not used the feed is regulated by the small 
hand wheel L—Figs. 26 and 28. One feed roll gate and 
adjustment is required. This arrangement of feed is very 


article. If necessary to alter the differential speed, a cone 
| pulley is fitted to one of the spindles, and a corresponding 


simple and works well. The arrangement for applying 
the pressure is also very simple. The outer rolls 2 C are 
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ROLLER MILLS AND DRESSING MACHINES AT THE MILLING EXHIBITION. 
Fig. 25. 


PATENT FEED 


placed®out of vertical line with the middle roll b,an arrange- | 
ment found by practice to give a better grip. The middle | 
roll’bearings are fixed to the frame, the on are carried on 
shortlevers ; oneend of these levers iscarried by an adjustable 
= in a lug cast on the frame on each side of the machine. 
e other ends are joined by a flat spring—there are two 
of these springs, one for each end of the rolls. To the 
middle of each of these springs a bar is attached, sliding 
in an accurately fitting bush fixed to the frame. The 
outer end of the bars are enlarged and bored to fit a pair 
of excentrics formed on a spindle extending across the 
front of the machine ; this spindle is also carried in the 
adjusting lever, which is free to up-and-down motion, but 
rests against the frame at its lower end, and through the 
medium of a screw at its upper end also rests against the 
frame. The handle H is keyed on to the spindle at one 
end. When the handle is depressed it pulls out the 
middle of the flat spring, aud pulls the two outer rolls 
against the middle one; when raised it pushes in the 
middle of the spring and raises the upper roll and depresses 
the lower one out of contact with the middle roll ; > this 
means the pressure can be released, and put on again at a 
moment’s notice, without altering its initial amount. The 
hand wheels and screws W W are used to regulate the 
initial amount of pressure, and to adjust it equal at both 
ends of the rolls, This arrangement has proved excellent 
im practice, and gives firm ag acne with the slight amount 
of elasticity n e bearings are very long, and 
are provided with a continuous flow of oil through them : 
the oil is passed along to one end of the bearing by a spiral 
groove in the phosphor bronze bush, flows back by an in- 
clined underneath the bush, is raised by a collar, and 


sera) into the spiral ve in, and so continuall 
raped into the, 4 


These machines are manufactured by Messrs. Turner, of 
a and are in every respect of high-class workman- 
p and material. The gearing, as before mentioned, is 


contained in an oil case, and is in some of the machines of 


| the “Chevron” type much used now in this class of jing the bran; also a four-roll mill of Esher, Wyss, and 


machinery. The middle roll is driven at about 120Jrevo- (o,’s make, and a two-roll mill of Turner and Carter’s— 


lutions min 
speed, this 


ute, the outer rolls runnin 
floor is a seventh pair of ro 


at a higher 
for flatten- 


neither of these were at work. The lower part of the 
elevators were also visible on this floor,and under the 
upper floor the worms for conveying the dressed products 
from the dressing machines above. The elevators are bucket 
and chain elevators with Ewart’s patent chain. On the 
upper floor were eleven centrifugals of Mr. Carter’s design, 
those dressing from the breaks covered with wire, those 
dressing the crushed middlings with silk ; the construction 
of these machines is shown partly in section, and with the 
silk covering removed, in Fig. 29. The outer cylinder has 
cast iron ends held together by ten longitudinal bars 
stiffened by .ransverse aoa of light, half round iron. 
This is covered with silk or wire cloth, and revolves 
slowly, about thirty revolutions per minute. Within this 
outer cylinder, beaters carried on cast iron discs revolve 
rapidly say about 130 revolutions per minute ; these beaters 
have a twist, shown in the di The oe are 
~ in through a hopper at one end, and are receiv by a 

at dise brush, rubbing lightly against the inner end o 
the outer reel. The brush revolves with the inner beater 
spindle, and acts as a detacheur or dismembrator. The 
revolving beaters then stir up the material into a cloud, 
| and thrust it against the inner surface of the silk, the 
| heavy particles being thrown with greater centrifugal 
| force, and more directly than the lighter particles of the 
|same size. The separation of the dust is first effected 
| through the fine wire at the feeding end of the machine, 
| the larger particles pass on to the lower end of the reel 
where the silk or wire is coarser. Here the centrifugal 
action sends the good middlings through ; the lighter 
— strike against the silk and do not go through, 

ut pass out at the tail end of the machine. This descrip- 
tion holds foo for the centrifugals used for the finer 
dressing. e tailings of the first break machines, con- 


poe, dl mi pieces of corn and bran, pass on to the 
next This description of the centrifugal action 


Na 


Fig. 27. 
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Fig. 32. 
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sounds perhaps somewhat speculative, but in practice what 
has been described actually takes place. 

A further separation of the light particles is effected by 
the purifiers, Of these there were three—one for purifying 
semolina, the others, one for purifying good middlings, the 
other for tailings. Fig. 30 fees. a longitudinal section of 
one of the latter. The middlings are fed in the inner 
hopper, and pass to reciprocating sieves covered with silk. 
An exhaust fan is in connection with the upper chamber 
and the air current is regulated by valves. The mid- 
dlings are kept in a lively state by the motion of the sieves, 
The air currents through the silk draw away the dust and 
lighter particles ; the heavy and valuable portions pass 
through the meshes of the silk ; those too large pass over 
the end of sieves at the tail. The portion which passes 
through the silk falls on to a reciprocating board, and can 
be taken off by spouts at different points. After passin 
through this eden the middlings are purified from all 
the light branny and other particles. 

The upper part of the semolina purifier is on the same 
general principle as that used for the middlings, except 
that the silk forming the sieves is coarser. Underneath 
a further purification is effected by means of an arrange- 
ment shown in transverse section, Fig. 31. Here the 
semolina mpoed ag through the sieves in the upper 
part of the machine falls down an inclined board, and a 
current of air is taken through the stream of falling semo- 
lina; the light portions are carried by the air and fall 
down at B, the heavier portions by their greater momentum 
are not drawn aside by the air currents and fall down at A. 
This machine effects a very clean separation. In front 
view these chambers are about 3in. wide, and may be five 
or six in number. For producing the air currents for the 

urifiers, Mr. Carter uses Mooney’s patent inspirator, of 
which the following is his description :—“ The apparatus is 
extremely simple, and consists of a box, 7ft. Gin. square, 
divided into two compartments, each one containing a dust 
filter or collector. A trunk from the machines to be 
exhausted from, connects with the trunk marked “inlet” 
on engraving, and the trunk marked “ outlet” is connected 
with the fan. This can be placed at any convenient 
position near the box. When the fan is exhausting through 
the filter in one compartment, the automatic gear shown 
on the top is causing the other filter to be violently shaken, 
and thus relieved of the dust adhering to it. The latter 
falls into a hopper prepared for it below. A valve, also 
actuated by the above automatic gear, turns the exhaust, 
first to one compartment and then to the other, and is so 
designed that in making the change, it does not cause any 
irregularity of exhaust. Each filter is cleaned about every 
two minutes. The air from the fan is so free from dust, 
that it may blow outside the mill without fear of waste.” 
Fig. 12 represents an end view partly open; Fig. 13, an 
outside front view. 

Such is a description of the machinery on Mr. Carter's 
stand. The whole system was working well, especially on 
Thursday, the third day of the show, when his mill ran 
the whole day without a hitch. The power was supplied 
by Messrs. E. R. and F. Turner’s 10-horse power horizontal 
Gippeswyk, and an 8-horse power portable engine. All 
these were fitted with Hartnell’s patent governor, and they 
all worked very well. The steam for the horizontal 
engines was supplied from one of Cochran’s vertical 
boilers. That the seself-contained engines of the Gippeswyk 
kind require but little foundation was well shown, as these 
were only bolted down to the not over stable floor of 
the hall. In order to increase the attractions of this 
stand Mr. Carter had it lighted by the electric light every 
evening. The light was maintained by a Siemens “six- 
light machine,” driven by a gas engine. Other lamps in 
different parts of the hall were also worked by the same 
machine, and served as an illustration of the suitability of 
electric lighting for flour mills. 


A SAW GUMMING MACHINE. 


THE annexed woodcut illustrates what is next to a really 
first-class tool, namely, a good makeshift. There is a simplicity 
about it which will recommend it to many practical men, and 
the range in size of saw which can be gummed by it is almost 
unlimited. We take it from the American Machinist, which says 
of it :—“The accompanying engraving has come into our 
possession from some mysterious source. We do not know who 
the manufacturer is, nor where he is located, but the machine 
seems to possess some degree of merit. It consists of a strong 


cast iron bracket bolted to a table. From this bracket a cast 
iron crane is suspended carrying a shaft. The shaft is driven by 
a belt upon a pulley, shown upon one end, and an emery wheel 
is placed upon the opposite end. Stops are provided, permitting 
a sufficient swinging motion of the crane to allow the emery 
wheel to do its work of grinding out the teeth of large saws. 
The saw is placed upon the table_as shown, and the operator 
moves the shaft and emery wheel by means of the handle 
attached to the end of the t. The movement of the crane 
at the pivot is so slight that there is no danger of the belt 
running off.” 


FARE REGISTERING AND TICKET PUNCHING 
APPARATUS. 


THE increase in the number of public street conveyances during 
the past few years, and the difficulty which many of the conductors 
of these and omnibuses find in permanently believing the old adage 
anent honesty, have led to the invention of a number of registering 
ticket punches, The registering ball punch, with operating 


time allotted in their contract, and the last 


handles like those of pincers, has met with great favour from 
tramway companies, and is, perhaps, the most readily used of all 
those brought out. Another form has recently been brought out 
by Mr. A. Soul, of 17, Holborn, which we illustrate by 
the accompanying engraving, Figs. 1 and 2, which is a view of the 
interior. The case is a plain rectangular box, through 
glazed openings, in the front of which is seen one figure 
of each dial, and it also contains a slot for the insertion of the 
ticket. A is the main moving bar which sets the whole mechanism 
in motion upon its being drawn downwards by a strap attached, 
its return motion being effected by a spring A'. B is a trans- 
verse bar attached to A, and to the casing of indicator at B’ ; C 
is the clipper, or punch, with concave face. The hole through 
which the clipper C works is continued down from D to its june- 
tion with E, which is a box or receptacle to receive the clippings. 
F is a pawl attached to the bar B which actuates the unit wheel 
G one tooth or unit each time the bar A is pulled down. The 
unit wheel G has ten teeth, which being operated on by the pawl 4 
F describes a complete circle in ten strokes of the bar A. In the 
periphery of G is fixed a projecting tooth G* which gears into 
and actuates on a corresponding recess on the circumference of H 
each time a complete revolution is made by G. G has a pawl P 
to prevent its slipping back on the return of the pawl F to its 
first position. The wheel H registers the tens. The wheel H is 
retained in working position by means of a lever with pin or 
ratchet piece R, as shown at Fig. 1. H and I are both kept 


in position by such springs and levers with pins or ratchet pieces 
Fic, 3, 


One 


as described. The wheel G is not thus provided, but is fixed so 
that to re-set it the main bar A must be set in motion 
until G! shows 0 at the hole in the cover. J is a pawl or catch 
to actuate the bell and hammer X ; J is affixed tobar A. K isthe 
lever to ring the bell L, having a movable arm T, to permit of 
the return of J to its first position, and to 
ring the bell L through the hammer X. 
The collector using the machine is provided 
with separate tickets of different colours. 
These he takes from the receptacle pro- 
vided for them, places one in the slot 8, then 
pulls the bar A down, and then takes the 
ticket. There are thus three distinct move- 
ments, which can be very rapidly accom- 
plished when both hands are at liberty, as 
in tramway cars, but when only one hand 
is at liberty, as on the London omnibus— 
which is inferior as to convenience than 
| those used almost everywhere else—the 
' registration is not so easily performed, 

especially as the collector or conductor 

must leave go of the ticket to punch it, and 
then regain his hold of it. The arrangement, however, is very 
simple and the machine is strong. : 

Another recently-perfected registering apparatus is the inven- 
tion of Mr. J. Bailey, Stormont-terrace, Lavender-hill, S.W., the 
inventor of the registering lock employed on the doors of the 
water closets of nearly all the principal stations in the country. 
In this arrangement the ticket is not punched, but the collector 
cannot issue one without its issue being recorded. The arrange- 
ment is shown in the above engravings, from which it will be 
seen that on the top of the case there is in Fig. 3 one stop, and in 
Fig. 5 three stops. These must be depressed before a ticket can 
be issued, and two tickets cannot be issued at one time. Three 
sorts of tickets for different fares are contained in the machine 
shown in Fig. 3, that in Fig. 1 being for uniform fare. The 
arrangement is made specially with a view to the omnibus traffic, 
and also in larger sizes containing a larger variety of tickets for 
excess fares on railways. The collector using it depresses that 
knob which is above the kind of ticket required, and the ticket is 
brought forward and the bell rung, the mechanism which works 
the hands on the dial, as shown in Fig. 4, being at the same time 
operated. The long hand marks up to 20, and the small hand to 
400. The advantage of this apparatus is that only two opera- 
tions have to be performed, and that a ticket cannot be got until 
it has been registered. 


Fic.2. 


THE COMPLETION OF THE EDDYSTONE 
LIGHTHOUSE. 


WITHIN another month or so—much earlier than was xigeelty 
anticipated—the building of the new Eddystone Lighthouse, 
so far as the masonry is concerned, will be completed, and the 
work of furnishing it with the lighting apparatus will then 
ily begin. The whole of the stonework of the lighthouse is in 

fact not merely constructed but in the hands of the actual builders, 
whose work consists in conveying the already ye blocks to the 
reef, and fitting them in their p there. e contract for the 
provision of the stone and for the construction of the lighthouse 
was, it will be remembered, taken by Messrs, Hugh Shearer and 
Co., of 21, Great George-street, Westminster, the owners of the de 
Lank granite quarries, near Wadebridge, and of ite quarrying 
rights away to Rough Tor, over an area of something like twenty 
uare miles, The stones have been wrought in a d at 
adebridge, where every one of the 2200 of which the li 


is composed—they weigh in all 6000 tons—has been brought to the 
precise dimensions required and fitted to a hair’s breadth, the 
whole of the structure being built up section by section preparatory 
to its shipment, This work has now been brought to a close by 
Messrs. Shearer and Co. six months before the expiration of the 
stone of the outward 


curve of the top gallery was dropped into its place in the presence © 
of Mr. ep the engineer of the work, who New! con- 
tulated Mr. Shearer upon the style in which the contract had 
m executed. The de Lank quarries had been specially selected 
for their capacity of producing blocks of the finest grain and quality 
and of the largest size ; and while Messrs. Shearer have gained so 
materially upon their time, they have been very heedful in the 
selection of the stone, even in the minor details of appearance, and 
there is not a block in the whole building that has the slightest 
speck of discoloration from top to bottom. The completion of this 
great undertaking, and the visit of Mr. Douglass to Wadebridge, 
was duly commemorated by the taking of some excellent 
photographs by Mr. Yeo, of Plymouth, who, it will be recollected, 
hotographed the ceremony at the laying of the foundation stone, 
These pone show the last two sections of the ‘‘ house” 
built up in p on the ~~. Wadebridge precisely as they will 
be fitted on the Eddystone f, every detail beautifully perfect, 
the joints as fine as knife edges, and the colour of marvellous 
evenness and purity. The completion of the work by the — 
date is a matter of great importance, as it saves very much more 
time in the erection than the six months gained on the contract, in 
consequence of the early period of the season, which will enable the 
fitting of the lantern, to be proceeded with almost at once, 
Much, of course, will depend upon the progress which has been 
made in the metal work and in the construction of the lightin, 
apparatus ; but the probability now is that the new light will senc 
forth its saving rays at least twelve months before the earliest 
riod which a short time since was ag possible. Messrs. 
hearer have now fully established for themselves an enviable 
reputation in connection with lighthouse work. The lighthouses 
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of the Great and Little Basses, Ceylon—executed at the Dalbeattie 
granite quarries of Messrs. Shearer, Field, and Co.—were also 
carried out much to the satisfaction of all concerned, as in the 
present instance well within the time named in the contract. The 
stones for the Eddystone have, of course, varied somewhat in size, 
but those at the base may be cited as fair examples, and they are 
each 6ft. Gin. deep, 2ft. thick, and 3ft. 10in. on their outer 
circumference. Of such blocks as these, and of much larger 
dimensions, and of the finest and of the most even grain and 
without a flaw, de Lank yields an almost inexhaustible supply. 
It is in fact the abundance of the material that has enabled the 
construction to be proceeded with at such speed. Only the very 
best material is chosen for works of this kind. The way, in which de 
Lank has thus been brought into prominence will exercise an 
important influence upon the ae for extending railway 


communication to Padstow and Wadebridge.— Western Morning 
News, 6th May, 1881. 


EARLY STEAMSHIPS.—The following extract is from Mr. Froude’s 
recently-published ‘‘ Reminiscences of Carlyle,” Vol. L, p. 128. 
It gives a version different from that which is generally accepted 
of the introduction of steamships. For instance, we are not aware 
that Bell ever assisted Miller, or that he ever went to America. 
There is no record of experiments by Miller upon the Thames at 
the date named :—‘‘ At Greenock i first saw steamers on the 
water; queer little dumpy things with a red sail to each, and 
legible name, ‘ Defiance,’ and such like, bobbing about there, and 
making continual ges to Glasgow as their business. Not till 
about two years later—1819, if I mistake not—did Forth see a 
steamer ; Forth’s first was far bigger than the Greenock ones, and 
called itself ‘The Tug,’ being intended for towing ships in those 
narrow waters, as I have often seen it doing; it still, and no rival 
or congener, till—in 1825—Leith, spurred on by one Bain, a kind 
of scientific half-pay master R.N., got up a large finely appointed 
steamer, or pair of steamers for London; which so successful were 
they, all ports then set to imitating. London alone still held back 
for a good few years; London was notably shy of the steamship, 
great as are its doings now in that line. An old friend of mine, 
the late Mr. Strachey,* has told me that in his school days he at 
one time—early in the Nineties, I should quess, say 1793—used to 
see, in crossing Westminster Bridge, a little model steamship 
paddling to and fro between there and Blackfriars Bridge, with 
steam funnel, paddle wheels, and the other outfit, exhibiting and 
recommending itself to London and whatever scientific or other 
spirit of marine adventure London might have. London entirely 
dead to the phenomenon which had to duck under and dive across 
the Atlantic before London saw it again, when a new generation 

risen, e real inventor of steamships, I have learned 
credibly elsewhere, the make and proprietor of that fruitless 
model on the Thames, was Mr. Miller, Laird of Dalswinton, in 
Dumfriesshire—Poet Burns’ landlord-—who spent his life and his 
estate in that adventure, and is not now to heard of in those 
=: having had to sell Dalswinton and die quasi-bankrupt—and 
should think broken-hearted—after that completing of his pain- 
ful invention, and finding London and mankind dead to it. 
Miller’s assistant and work-hand for many years was John Bell, a 
joiner in the neighbouring village of Thornhill. Miller being 
ruined, Bell was out of work and connection, emigrated to New 
York, and there speaking much of his old master, and glorious 
unheeded invention well known to Bell in all its outlines or 
details, at length found one Fulton to listen to him; and by 
‘Fulton and Bell”—about 1809—an actual ket steamer was 
‘ot launched, and, lucratively plying on the Hudson River, 
| sothne the miracle of Yankee-land, and gradually of all lands. 
These, I believe, are essentially the facts. Old Robert McQueen 
of Thornhill, Strachey of the India House, and many other bits 
of good testimony and indication, once far apart, curiously 
and corresponding for me. And enough, 
the story is not now known in whole to anybody but myself, it 
may go in here as a digression—d propos of those brisk little 
Greenock steamers which I first saw, and still so vividly remem- 
ber ; little ‘Defiance,’ &c., saucily bounding about with their red 
sails in the sun, on this my tour with Irving.” 

* Late Charles Buller’s uncle, Somersetshire, 
died in 1831, an examiner in the India 
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RAILWAY MATTERS. 


Tne New South Wales National Debt is £15,000,000. Her 
railways, as one asset, are alone said to be worth £12,000,000. 

Tur New South Wales Government are constructing tramways 
as feeders to the railways in two or three of the populous districts 
of the colony. : 

A paper on the “Electric Railway and the Transmission of 
Power by Electricity,” was read on Wednesday evening before the 
Society of Arts by Mr. Alexander Siemens. 

Ar the date of departure of recent mail, traffic on the central 
line of railway of Q d was stopped on March 30th, as the 
Dawson Bridge was 10ft. under water. 

AccoRDING to official returns, sixty-nine men were killed and 
225 wounded on the St. Gothard Railway in the course of 1880, 
Of these, twenty-two were killed in the great tunnel. These acci- 
dents have arisen for the most part from falls of rock and prema- 
ture explosions of dy it 

THE endless cable system of working street cars, which has been 
in use in San Francisco for a number of years, will soon be intro- 
duced on the South Side street railways in Chicago. There are 
four cable lines in San Francisco, and it is said that cars run eight 
miles an hour, up hill or down. This is much better time than is 
usually made with horses, while the travelling is safer. 

In the debate on the New South Wales Government railway 
schemes the estimate of £1,430,000 for the railway from Goulburn 
to Cooma was agreed to without a division, as was the proposal of 
£80,000 for a double line from the Murray to the Albury Exten- 
sion, including one-half the cost of the bridge. The estimate of 
£518,000 for the line from Narrandera to Jerilderie was strongly 
opposed, but was ultimately carried. 

A LENGTHENED discussion took place at the Johnstone Town 
Council last week as to the power of the Glasgow and South- 
Western Railway to close up the canal route to Glasgow. The 
meeting strongly deprecated the shutting up of the water way 
unless an equivalent be given to the people of Johnstone. Several 
speakers ~ statistics as te the high tariff rates charged, and 
showed that during the last ten years the rates had been raised at 
least 45 per cent. 

THE electric railway built y Messrs. Siemens and Halske, be- 
tween Lichterfelde and the Cadettenhaus, about six miles from 
Berlin, has been tried with most successful results. A trial was 
made on the 12th inst., with a simple tram-car, with one electro- 
dynamic machine. The gauge is one metre. The greatest speed 
obtained on a distance of about one and a-half mile was eighteen 
English miles an hour. A far greater speed could be obtained, but 
is not allowed by the German police authorities, 

AN attempt to wreck the up 6.39 p.m. passenger train was made 
on Tuesday night on the London and South-Western line between 
Guildford and Woking. The engine encountered an obstruction 
which nearly threw it off the line, and the carriages were so 
violently jolted that some passengers screamed out in alarm. It 
was afterwards found, says the Jimes, that some miscreant had 
placed large pieces of iron at intervals across the metals. The 
police, of course, are endeavouring to trace the delinquent, but 


NOTES AND MEMORANDA. 


Ir has been estimated, we do not know upon what data, that, in 
1878, on the 270,000 miles of railroad, there were at work 105,000 
locomotives, of an aggregate 30,000,000 horse power, while the 
total number of engines amounted to 46,000,000 horse power. 

A NEw invention consists, it is said, in the application of light- 
giving materials to printing ink, by which print mes luminous 
in the dark, so that in future it will be possible to read without 
the assistance of candle or lamp. A new daily paper, it is said, 
will soon be started in Turin, upon which luminous ink will be used. 


Mr, Lewis T. WRIGHT has continued his experiments on the 
determination of the value of combustible recently referred to 
in this column. He lately measured the lengths of a coal 
flame burning in air an urning in nitrous oxide (N20). e 
flame length was 1°3 in length in air and 0°5 in length in the 
nitrous oxide. The relation 5:13, Mr. Lewis says, is in accord- 
ance with the law he previously enunciated, 


A MANUFACTURER whose business requires the vse of large 
amounts of fine emery, affirms, says the National Car Builder, 
that he has obtained good results from the use of ashes as a sub- 
stitute for the finer grades. He saturates the ashes with water, 
the liquid being poured off after standing an hour or two, then 
poured off again, and so until he obtains several grades, down to a 
substitute for emery flour. When dried, the deposit cuts readily 
and leaves a satisfactory surface. 

THE operation of making holes in a and porcelain is often a 
troublesome and unsatisfactory one. e firm of Richter and Co., 
in Chemnitz, have found a way of so impregnating thin German 
silver discs, 15 mm. to 25mm. diameter, with di d, that when 
fitted to a quickly rotating tool, these cut through glass or porce- 
lain in a few seconds, or effect any desired carving with great 
accuracy. With cylinders made on the same principle, round 
holes can be quickly made, the wear, even after much use, is, says 
the Scientific American, hardly perceptible. 

AT a recent meeting of the New York Academy of Sci Dr. 
Trimble, of New Jersey, exhibited specimens of marine shells and 
marble which were eeply perforated by the larva of certain 
ephemera. The marble been bored in every direction to the 

epth of from 2in. to 3in., and thus honeycombed with slender 
ey plugged at the entrance with a closely cemented deposit. 

n their flying state the eph ly called May flies or 
day flies—live but a few hours. The larve live in water for a year 
or more, and, according to Dr. Trimble, secrete an acid which 
enables them to bore into limestone, passing through their first 
transformation in the closed burrows. These are probably insects 
of the genus pholas, plentiful in some parts of the Dorset coasts. 


Ir crushed maize, rice, barley, or other unmalted grain, be 
exposed to a temperature of about 160 deg. Fah. under a pressure 
of _ four or five pee ny it will be found that nearly all the 
starchy constituents will be rendered soluble. It is however, 
doubtful, according to the Country Brewers’ Gazette, whether a 
wort prepared in this manner would be suitable for i , 
b the soluble products are scarcely such as will undergo a 


they never find the fiends that do these things. 


A BRISBANE telegram, dated the 11th inst, says :—‘‘ Mr. 
Watson’s party for the survey of the eae trans-continental 
railway, arrived at Point Parker on the 4th inst. Mr. Watson 
reports favourably on the rapes route for the railway line 
inspected by the expedition. The party drove a four-horse wagon 
all the way, and passed > the worst time of the year, after 
and during serious floods. Timber was found to be scarce, but 
ballast plentiful. The high und runs right down to Point 
Parker, where there is a good site for a town and a safe harbour.” 

AFTER some delay, the new passenger station for Waterloo on 
the Southport line of the Lancashire and Yorkshire Railway, Liver- 
pool, has been completed. The new station is on the south-east 
side of the venerable shed which has done duty for a station for 
many years, and it is as cleanly and compact as the old station is 
dilapidated and dirty. The aim of both architect and the engineer 
appears to have been to produce a station which should be at once 
ornamental and useful, and architecturally a feature in the neigh- 
bourhood in which it is placed, and in this aim the Liverpool and 
Bootle Times thinks they have succeeded admirably. 

THE reasons given by United States track repairers for 
stopping trains are sometimes amusing. The Railroad Gazette 
quotes some. An Erie engineer was told recently, upon being 
stopped, that, “‘De track videns oud, und de track videns 
in ; de bolds is oud und de spikes is oud, und you got to go slow 
on dat section.” Another, on being asked what was the matter 
with him, said, “ Phat’s the matter wid me? Phat’s the matter 
wid you? Go to h—, and don’t pass the min beyont till the boss 
bickons at you.” Another said, ‘They are putting in iron down 
where Murphy had the potaty patch last summer.” Another 
said, “‘The min are putting in a broken rail down forninst the 
sand bank.” 

THE Panama ship railroad has been anticipated in Florida, 
though the line transports only fishing boats, and is worked by 
mules ; still the principle is the same. The Pensacola Gazette 
says :—“ There is really a railroad on Santa Rosa Island, complete 
in all its parts, except that the rolling stock is operated without 
steam. This road traverses the island from the vicinity of Mary 
Esther post-office to the Gulf coast, and was built by the Pensa- 
cola Ice Company in the interest of their fish business. It has long 
been a custom with the fishermen to bring over their fish from the 
Gulf to the Sound in tubs, but they were never before able to enter 
the harbour with their boats without doubling the western pass. 

e cars on the railroad, however, accommodate the boats as well 
as the tubs. And thus we keep pace with the age.” 

THE scheme for constructing a railway across the Continent of 
Australia is again attracting attention. “Years ago Mr. R. D. Ross 
urged a scheme for interesting English capitalists in such an under- 
taking by making large grants of land in alternate blocks along the 
line. This scheme is now revived, and Mr. J. G. Pitcher, 
accountant of the English and Scottish Chartered Bank, who is 
about to visit England, is the bearer of a prospectus of a proposed 
company to carry out this undertaking on the basis of land nts, 
The nominal capital is six millions, in 12,000 shares of £500 each. 
The scheme, says a corr lent of India and the Colonies, rather 
captivates us by its magnitude; but a by no means inconsiderable 
portion of the community are determinedly opposed to the 
preferring that the Government should carry on the trunk line 
as funds permit, and get all the benefit of opening up the interior. 

THE collision which occurred on the 26th February, at High 
Peak junction, on the Derby and Manchester section of the Mid- 
land Railway, when the 3.30 p.m. down express from London 
to Manchester and Liverpool came into collision with the brake 
van of a down mineral train from Ambergate to Manchester, was 
very. destructive of rolling stock. In the express train, which 
consisted of engine and tender fitted with a steam brake, third- 

brake carriage, two horse-boxes, bogie composite, Pullman 
car, ~ee composite, brake-van, bogie composite, and brake-van, 
nine vehicles in all, all except the horse-boxes fitted with Saunders’ 
automatic vacuum brake, applicable from the engine by the same 
handle as the steam brake, the engine had its buffer beam broken, 
left buffer knocked off, left framing and foot-plate damaged, left 
brake-rod broken, and received other minor damage ; the tender 
had its left axle boxes damaged ; the sides, steps, and axle-boxes 
of all the vehicles were more or less damaged, and also the brake 
—- one of the bogie composite carriages and of the Pullman 
car. The body of the mineral train brake-van was broken up, and 
one pair of wheels of the wagon next it was knocked off the rails, 
and the draw-bar of this wagon was broken. In concluding his 
report on this accident, Major-General Hutchinson says there 
is good reason to believe that it would not have taken p 
the safety points been worked by rod instead of by wire, 


normal fermentation under the influence of yeast ; but by the sub- 
sequent addition of some malt extract at suitable temperatures, 
there ‘ought to be no difficulty in producing from it a wort of 
itabl positi The raw grain should, of course, prior to 
mashing, have been submitted to a process of kiln drying, by which 
its raw flavour is removed and an agreeable one imparted, on 
account of the development of certain empyreumatio products. 


In a report to the Norton Union Sanitary Authority on the 
ventilation of sewers, Mr. G. B. Nichols, after briefly describing 
the principal methods of ventilation, quotes Mr. Robert Rawlin- 
son, C.B.: ‘‘In Leeds some years ago the sewers were not ven- 
tilated, and the rate of mortality was high. Their engineer had 
since done what ought to be done generally; he had not only ven- 
tilated all the main sewers, but he had untrapped every gully. 
The result was, there were 20,000 gullies which had no traps, and 
the combined area was equal to er over 3300 square feet 
always open to the atmosphere. By the last returns, the 
mortality was reduced to about 19°9, whereas last year it was 
25°5. If there was one thing more difficult than another, it was 
to induce people to ventilate the sewers and drains. There were 
towns which persistently bottled up their sewers, because if they 
made one opening they said it stank so abominably—and so it 
did—that they shut it up again, instead of opening twenty, fifty, 
or a hundred others. e had recently reported on Dublin, which 
had 400 ventilators on their main sewer, whilst he ascertained that 
to make them safe they ought to have 2800, This question was at 
the root of sanitary improvement.” 


A GENTLEMAN recently returned from Australia believes that the 
arid plain which occupies the centre of that island-continent might 
be amply supplied with water and converted into rich farm land 
by a very “Te, process. His idea are communicated to Nature 
by Mr. F. T. Mott. He founds his belief upon observed facts in 
the three sciences of botany, physiography, and geology, thus :— 
(1) Guin-trees and the mallee scrub flourish there. The gum-trees 

w to a great size, and withstand the drought of many summers. 

ey must have water; whence do they obtain it? (2) Rivers 
which flow toward the centre from the mountain ranges along the 
coasts have no apparent outlet into the sea, but are lost in the 
desert. What becomes of them? (3) The underlying rock of the 
central plain is an almost horizontal bed of tertiary sandstone. 
The conclusion is that the sandstone is saturated with water, and 
forms an immense reservoir, from which existing trees draw their 
supplies by deep tap-roots, and that by sinking wells in the desert 
this water could easily be reached. The author of this theory, 
wishing only to confer a public benefit, desires to bring it under the 
notice of scientific men, that it may be either turned to account or 
shown to be erroneous. If there is even a remote possibility of its 
truth, it would seem worth while for one or more of the colonial 
Governments to have borings made in order to test it. 


A CORRESPONDENT has sent a letter on the storage of electric 
force to the Z'imes, from which we may quote the following :—A 
short time ago your able Paris correspondent announced the dis- 
covery by M. Camille Faure of the practical means of storing 
electric energy and rendering it portable, so as to be applied to 
many purposes hitherto considered, if not impossible, extremely 
difficult. The public séance at the Société d’Encouragement pour 
l’'Industrie, which was Pye over by the doyen of the French 
Academy of Sci , M. J. B. Dumas, and at which were present 
some eminent English scientific men, proved that M. Faure’s 
discovery was no mere laboratory experiment, but substantially one 
of great practical utility, based on that of Mr. G. Plante. On 
Monday, the 9th inst., in Paris, a Faure battery, or pile secondaire, 
was charged with electricity direct from the ordinary Grove 
battery and in my presence. It may be more economically done 
from a Gramme or Siemens hi The receptacle consisted of 
four Faure batteries, each about 5in. diameter and 10in. high, 
forming a cylindrical leaden vessel, and containing alternate sheets 
of metallic lead and minium wrapped in felt and rolled into a 
spiral wetted with acidulated water, and the whole placed in a 
square wooden box, measuring about one cubic foot and weighing 
some 75 1b. This was protected by a loose wooden cover, through 
which the electrodes—in lead—protruded, and were flattened down 
for convenience of transport. is box of ‘‘ electric energy ” was 
handed to me by M. Faure, at my request, with the object of sub- 
mitting it for examination and measurement to Sir William Thom- 
son at the University of Glasgow. In about 72 hours from the time 
of charging in Paris, the writer presented to Sir William Thomson 
M. Faure’s rare offering of a ‘‘ box of electricity,” intact and potent, 
holding by measurement within that small space power equivalent 
to nearly one million of foot-pounds, It is now being submitted to 
a series of tests and measurements, the results of which will shortly 


be made public through the proper channels, 


MISCELLANEA. 


THE American Manufacturer says China’s mercantile marine 
compares very fovourably with Great Britain’s, the tonnage of the 
former being 4,100,000, and of the latter, 6,115,638. 

THE Porth Curnow Lisbon cable, which was some time since 
owe sg up in 2000 fathoms of water and repaired, has been again 

roken and picked up in 1900 fathoms, and repaired by the 
8.8, Chiltern. 
A VERY interesting and highly instructive lecture on the recent 
rogress in the manufacture and application of steel was delivered 
at the Society of Arts on the 12th inst. by Professor A. K. 
Huntington, of King’s College, London. 

A LANDSLIP occurred on Monday morning at Innsteads, near 
Bacup-on-the-Hill, where the fatal landslip took place a short 
time ago. Several tons of soil suddenly fell from the summit, but 
no one was injured. The hill has been gradually giving way for 
some time. 

Tue tower of the very old St. Lawrence Church, Ipswich, has 
long shown signs of destructive decay, and according to the 
Ipswich Journal, some of the brickwork of the tower fell on the 
6th inst. into the St. Lawrence-lane, which runs pastit. The old 
ns Np probably have to be taken down, as it is unsafe to 
pass it, 

A RaUTER’s tel: of the 13th inst. from Cincinnati says :— 
‘* A discovery has been announced before the Cincinnati Scientific 
Society of a process for fusing and moulding iridium, which has 
hitherto been deemed impossible. A bar of this metal which was 
used as a substitute for the negative carbon in an electric lamp 
burned sixty hours without loss of weight or change of form.” 

A MEETING attended by merchants and tradesmen of Adelaide 
was held on March 24th, to consider a proposal to hold an 
exhibition in Adelaide. The undertaking was at the meeting 
looked upon with little favour, as it was considered to be merely 
a monetary speculation of Messrs. Joubert and Twopenny. 
The action of the Government in assisting the movement was 
condemned, 


EaRLy on Tuesday morning the steamship Queen of the Bay, 
bound from Penzance to Scilly, broke her shaft during strong 
weather off the Rundle Stone. Sails were hoisted with all speed, the 
crew being assisted by twenty fishermen who wereon board. This 
was done only in time to prevent a disaster, for the head of the 
steamer was got round so close to the Rundle Stone that the buoy 
marking its proximity was touched. 

AN interesting series of steam fire engine competitive trials were 
concluded at Iskrona, in Sweden, on Monday, the 2nd inst, 
These trials had been adjourned to give the Ljusne Company, of 
Sweden, time to repair their boiler which had failed. e com- 
petitive engines were one by the Swedish Company above referred 
to, being a copy of the Gould— American— engine, one by 
Merryweather Sons, and two by Shand, Mason, and Co, The 
report of the jury has not yet reached England, 


Some comment has taken place upon an announcement made in 
the Ironmonger that the basic process, as recently put into opera- 
tion at the works of Messrs. Wendel and Schneider, has not proved 
success: The reason is said to be that white pig iron is there 
used, and that this contains too little manganese and too mush 
sulphur. It adds that the question of cost is also found difficult of 
satisfactory solution ; and that generally s ing the opinions 
expressed some time since by Mr. Hampton, Herr von Tunner, and 
= —— have not yet been upset by the practical results 
ol 


WE have received a copy of a book published by Messrs. Dean 
and Son, London, which is a list of the export merehant shippers 
of London, Manchester, Liverpool, Birmingham, Wolverhampton, 
Walsall, Leeds, Bradford, Sheffield, Glasgow, Greenock, Edinburgh, 
Leith, Hull, Stockton-on-Tees, Newcastle-on-Tyne, Middlesbrough, 
West Hartlepool, Gateshead, Sunderland, North and South 
Shields, Bristol, and Cardiff. It thus comprises the chief <p | 
centres, and gives their respective trading ports, and the c. 0! 
sn the merchants customarily ship. It contains a list of ware- 

ousemen and manufacturers, alphabetically arranged, together 
with a statistical directory and guide, index to places of ship- 
ments, &c. 

WE are informed that in view of the International Congress of 
manufacturers of engines, machinery, and finished products, and 
the exhibition of these, which will be held at Liége during the 
jétes commemorative of the foundation of the kingdom of Belgium 
on the 24th, 25th, and 26th of July, the Minister of Finance has 

iven orders that all goods sent to and from the Exhibition will be 
hes of duty. The Minister of Public Works has ordered that all 
the objects sent to the Exhibition, and which are returned to the 
exhibitor, shall be returned carriage free, thus practically es 
the carriage by 50 = cent. All correspondence on the subject o 
the Congress and Exhibition is to be addressed, le Président des 
— de Travaux Publics et Civils, rue Dartois, No. 15, a 
Liége. 
THE Canvey Island Commissioners have now resolved to take 
steps towards snare tee river walls of the island, which were 
so greatly da y the storm of January 18th, and they 
have called ag oy R. B. Grantham and Son, C.E., to survey 
and report upon the necessary works. The island is situate about 
four miles above Southend on the Essex shore of the river Thames, 
and it is entirely below the level of high water. In ordinary 
seasons it is a fertile piece of land. The walls facing the river 
Thames under the commissioners’ jurisdiction extend over a length 
of three miles, and the gaps made by the storm measured one and 
a-half miles in length. The stonework also was so much injured 
that the greater portion of it will require replacement. About 

500 acres were inundated by the bursting in of the tide in 
Jani , and many of the inhabitants of the various farms were 
compelled to leave their homes. 


THE first attempt in Lincoln to use electricity as a means of 
lighting large workshops has been made by Messrs. Robey and Co., 
of the Globe Works, and the experiment has proved an unqualified 

bs i workshop devoted to the fitters, turners, 
anderectors—which, in consequence of its extensive galleries, offered 
the greatest obstacles to the fuli and complete utilisation of the 
light—was the first dealt with. All the necessary arrangements, 
which had been in progress some time, being completed, the 
Mayor and Corporation, and a large number of citizens, were 
kindly invited to witness the experiment on the 8th inst. Mr. F. 
Clench received the visitors, and briefly explained the circum- 
stances under which the firm decided upon lighting the works by 
means of electricity. Having arrived at that conclusion, they 
determined during the summer months, by means of a machine 
and lamps of 32,000-candle gross power—sixteen lamps of 2000- 
candle power each—to conduct such experiments as would enable 
them to commence lighting the works comfortably in the winter. 
Mr. J. Richardson then gave an explanation of the principles of 
electric lighting and the Brush system, which is that used. He 
said: ‘‘ Taking the quantity of gas we previously consumed as our 
basis, reckoning it at the reduced price of 2s. 8d. per 1000ft., we 
find that, after making a full allowance for interest on capital 
outlay, depreciation, working expenses, and carbons, that the 
electric light is slightly cheaper than gas for the same number of 
hours; but the new light has the very great advantage that it 
gives full and brilliant illumination of the whole shop, instead of 
the very partial lighting, with intervals of — we get 
with gas.” In the fitting shop, thirteen electric ps replaced 
$25 gas jets. The great workshop was brilliantly illuminated, and 
even in the corners most distant from the rows of lamps, the 
workmen, it is said, were able to pursue their labours as easily as 
in the brightest sunlight. Here and there shadows were neces- 
sarily cast; but the positions of the lamps had been so arranged 
that this inconvenience was scarcely felt. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
i that letters of inquiry addressed to the 
intended for insertion in thie column, must, in all 


cases, be ied by a large envelope legibly directed by the 
writer to hii , and bearing a 2d. postage stamp, in order that 
answers recet by us may be forwarded to their ‘ination. No 


notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 
 P.—For all practical purposes water is incompressible. 

¢ A. (Warrington).—Your letter has been sent on to A. T. 

E. E.—“ Casting and Founding,” by N. B. Spretson. London: EB. and F. N. 
‘Spon, Charing-cross. Consult also the volumes 1863 to 1869 of the 
« Practical Mechanics’ Journal,” in which there are some of the best articles 
yet published on cupolas and foundry wort. : 

J. Warre.—Consult “ Timber and Timber Trees,” by Laslett, which you can 
obtain through your bookseller. The Pinus sylvestris, i.e, wild pine or 
Scotch fir, yields the yellow deal ; the Abies excelsa, the Norway spruce fir, 
yields the white deal ; the Abies picea, or silver fir, a whitish deal used for 
flooring. 

A Supscriper.—We publish complete lists of all patents every week, and 
indices to these lists every half year. We cannot supply any further infor- 
mation, You canjind the particulars you require by referring to our back 
volumes. If, however, you have not these volumes, then you can consult the 
Patent-office records for yourself at your Free Library. 
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post-free, Subscriptions sent by Post-office order must be accompanied by 
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MEETINGS NEXT WEEE. 

Tre Institution or Crvi, Enoingers.—Tuesday, May 24th, at 8 p.m.: 
Paper to be discussed, ‘‘On Torpedo Boats and Light Yachts for High. 
Speed Steam Navigation,” by Mr. John I. Thornycroft, M. Inst. C.E.; and 

uction of Paraffine and Paraffine Oil,” by Mr. 
chard Henry Brunton, M. Inst. C.E. 


upon experience gained during the campaigns in Afghanistan in 1878-'79- 
2, by P. V. Luke, C.LE., Superintendent, Field Telegraphs, Northen 
Afghanistan Field Force. 
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THE FORTH BRIDGE, 


SIXTEEN years ago Parliamentary powers were sought and 
obtained by the North British Railway Company to construct 
a bridge across the Firth of Tay, and a tetige across the 
Firth of Forth, for the purpose of “securing for the North 
British, Great Northern, North-Eastern, and Midland Rail- 
ways a fair share of the through traffic between England and 
the North of Scotland hitherto practically monopolised by 
the London and North-Western and Caledonian Railways.” 
In the present session powers are being sought toreconstruct 
the blown down Tay Bridge, and to abandon the Forth 
Bridge. The history of the former bridge will be fresh in 
our readers’ memory, but that of the latter is, in many 
respects, of so remarkable a character as to deserve the 
special consideration of engineers. The bridge authorised 
in 1865, though a bold and even reckless undertaking in 
its way, was an entirely different structure, and on a 
different site, from that now sought to be abandoned. Sir 
Thomas Bouch’s first intention was to cross the Forth at a 
point five miles above Queensferry, by a bridge 11,755ft. 
in length, inclusive of four spans of 500ft. each, across the 
deep water chanael. Borings at this place showed that 
the bed of the Forth, for a depth of at least 120ft.—or, in 
other words, for a ger yee | unlimited depth—consisted 
of soft silt, incapable of sustaining without serious settle- 
ment one-tenth of the load us imposed on bridge 
piers. In the evidence before the Parliamentary Committee 
it was stated that an experimental disc, 4ft. in area, had 
sunk lft. i. into the silt when loaded with four tons, 
whilst with the very ordinary pressure of six tons per 
square foot the settlement had been no less than 7ft. 7in. 
It is sufficient evidence of the recklessness which charac- 
terised the design to state that Sir Thomas Bouch proposed, 
on a foundation of this kind, to erect a continuous girder 
bridge—a type of construction which, above all others, 
requires immovable piers, since a settlement of an inch or 
two may increase the strains fully 20 per cent., and larger 


.: | to note the great change that 


settlements a correspondingly greater percentage. How- 
ever, the Act was obtained, and in the following year an 
experimental pier was commenced. This consisted of a 
platform of timber, 80ft. by 60ft. by 7ft. high, bolted 
together, and floated out, with an iron caisson, 50ft. b 

36ft., attached to its upper surface, within which the bric 

pier was to be built. Sundry amateur contrivances for 
attaining uniform settlement were adopted, and the idea 
was that when sunk, and loaded with 10,000 tons of pig 
iron, the timber platform would be squeezed down some 
10ft. into the silt, and would then form a fit support for a 
continuous girder superstructure imposing a pressure of 
15 ewt. per square foot on the foundation. appily the 
financial embarrassments of the North British Railway 
Company led to the abandonment of the undertaking in 
1867, and English engineers were spared the odium of 
what must almost necessarily have proved an engineering 
failure as conspicuous as that of its companion structure, 
the notorious Tay Bridge. The latter work was, indeed, 
abandoned the same session ; but the powers were subse- 
quently revived, as were those of the Forth Bridge—if the 
term revival may be applied to a different bridge on a 
different site. 

The present Forth Bridge scheme, as authorised by the 
Act of 1873, provides for the construction of a bridge at 
a narrower and deeper part of the Firth than the original 
crossing, At low water the width of channel is but 
4000ft., and the island of Inchgarvie conveniently divides 
this width into two channels capable of being spanned by 
a bridge having two openings of 1600ft. each with a 
central pier several hundred feet in width on the island. 
No intermediate piers are commercially practicable, the 
depth of water being about 200ft. between the island and 
the shore on either side, and clearly foundations in that 
great depth, though not beyond the power of engineering 
appliances, would involve more cost than the alternative 
of a large span bridge. It is hardly necessary to remark 
that previous to this scheme a railway bridge with spans 
of 1600ft. had never been even contemplated ; and the 
leap from the 460ft. spans of the Britannia and Saltash 
bridges—the largest hitherto constructed—was so enor- 
mous that the parliamentary inquiry into the merits of the 
proposed design would, it might reasonably have been sup- 

d, have been exhaustive and complete. So far from this 

ing the case, the preamble of the Bill for the construc- 
tion of this, the — railway bridge ever contemplated, 
was declared proved, incredible to relate, before a single 
question of an engineering character respecting the design 
of the bridge, the mode of its erection, or the strains upon 
it when completed, had been addressed to the engineer, 
either in his examination in chief or in cross-examination ! 
Twenty-three questions in all were put to Sir Thomas 
Bouch, and these had reference chiefly to the history of 
the undertaking and its utility. In fact the committee 
apparently neither understood the design, nor cared to 
understand it, but simply passed the preamble on the 
strength of a report by Sir John Hawkshaw and other 
eminent engineers, which Sir Thomas Bouch handed in 
with the remark that “the directors had not any want of 
confidence in myself, I believe, but they thought it better 
in order to satisfy the public, to have the opinion of men 
of the greatest eminence in the profession.” As most 
engineers are agreed now that the bridge designed by Sir 
Thomas Bouch would have proved an _ unsatisfactory 
structure, and as the grounds of the present application to 
Parliament for powers to abandon it are that the modi- 
fication required to make the bridge a satisfactory structure 
would involve an enormous increase in the cost, it will be 
instructive to glance at the report above referred to, and 
e fall of the Tay Bridge 
has wrought in engineers’ opinions. 

Sir John Hawkshaw and his colleagues reported that 
they had considered the design with respect to its suit- 
ability as a structure for carrying railway traffic, the prac- 
ticability of its construction, and the sufficiency of the 
estimate. They had investigated the strains to which the 
various parts of the bridge would be subject from passin 
loads, from changes of temperature, an from storms 0’ 
wind, in connection with which they had had the advan- 
tage of examining the anemometer records of Greenwich 
Observatory and receiving the explanations of the Astro- 
nomer Royal. They were satisfied that the bridge when 
completed upon the designs, dimensions, and materials 
submitted to them, would be found quite sufficient, not 
only for the safety of the ordinary trafiic, but also to meet 
the strains due to extreme gales of wind. In other words, 
they were satisfied that a rolling load of 600 tons was 
enough to provide for on the 1600ft. span, that a strain of 
10 tons per square inch was not too much to impose upon 
the steel chains, and that a pressure of 101b. per square 
foot was that corresponding to “an extreme gale of wind.” 
The Astronomer Royal was solely responsible for the latter 
figure, but so completely had the matter passed from his 
memory that in the Tay Bridge Inquiry he observed, 
“ All calculations for the strength of a proposed structure, 
and especially for the spread of the Go of the piers, 
should be based upon the assumption of a pressure of 
120 1b. per square foot ;” and when Mr. Bidder asked him 
if he had not been consulted upon the Forth Bridge, he 
replied, “ Not with regard to pressure, I think.” Nor did 
he remember having given the smaller figure of 10 Ib. 
until his own report of 1873 was placed in his hands. The 
difference between the Astronomer Royal’s 101b. in the 
report of 1873, and the 120 Ib. in his evidence of 1880, very 
fairly illustrates the difference in the spirit with which an 
average engineer would approach the consideration of the 
design for the bi and most ex bridge in the 
world before and after the fall of the Tay Bridge. Public 
—- , the Board of Trade, and personal conviction would 

ike impel him to go to the opposite extreme as re 
wind-pressure, and to assume a pressure as much above 
the ible maximum as the 101b. was below it. Further, 
the feeling of timidity and caution thus engendered would 
lead him to provide for a greater rolling load and lower 
strains than in the instance of the original desi All 
these points have, it is understood, been considered in the 
amended designs for the Forth Bridge recently pre- 


ars: by Mr. Harrison, Mr. Barlow, and Mr. Fowler, on 
half of the three east coast companies to which they are 
r ively consulting engineers. 
ge or board of consulting engineers 
was made in consequence of the application of the Forth 
Bridge Company to Parliament this session for powers to 
abandon the undertaking. It was desired by the east 
coast companies interested in the work, and guarantors of 
it, to ascertain what would be the character and cost of 
the modifications necessary to make the bridge, as originally 
designed and contracted for, a satisfactory work. e have 
already fully illustrated and described in Tuz ENGINEER 
for Oct. 17th and 24th, 1879, the original bridge as designed 
by Sir Thomas Bouch, and contracted for by Messrs. Arrol 
and Messrs. Vickers for the sum of £1,156,000; hence it 
will be unnecessary to do more than remind our readers 
that the two main openings of 1600ft. were to be spanned 
by suspension chains and stiffening girders, the former of 
unusually great deflection, and the latter of exceptional 
stiffness, x characteristic feature of the design was the 
unparalleled loftiness of the towers, these being no less 
than 665ft. in height from base to summit. Lateral stiff- 
ness was provided for by pening | the superstructure about 
100ft. in width, and the two lines of rail were not laid 
centrally but near the edges of the superstructure. The 
towers or piers were to be founded upon 50ft. cylinders filled 
with concrete, and consisted chiefly of columns of small 
diameter braced together. To construct the piers in 
masonry or brickwork up to platform level, to provide 
for a rolling load of 1600 tons upon each line instead of 
600 tons, and a wind-pressure of 56 Ib. per square foot 
instead of 10 Ib., and to limit the strain upon the chains 
to 8 tons instead of 10 tons per square inch, would involve 
an increased cost of from £600,000 to £700,000, and it may 
readily be conceived that this might be financially impos- 
sible, znd that if no other solution of this problem could 
be attained it might be necessary to abandon the bridge. 
The most important function of the consulting engineers 
was therefore to consider the feasibility of attaining a 
cheaper mode of construction for this long span railway 
bridge than that of a suspension bridge with stiffening 
girder. It was quite ible, and even natural, that Sir 
Thomas Bouch should have taken it for granted that no 
other type was worth investigation when this span was so 
enormous. In the discussion at the Institution of Civil 
Engineers on suspension bridges in 1867, it was generally 
agreed that for anything above 1000ft. in span sik were 
out of the question, and a suspension bridge must be 
adopted ; but it is not difficult to show that the latter 
might prove an inferior structure as regards stiffness and 
offer no economical advantage over some other types of 
construction. 

A suspension bridge with stiffening girders, such as the 
original Forth Bridge, is no novelty in engineering, and 
the temptation to erect such a structure for railway traffic 
must often have proved almost irresistible during the fifty 
years that railways have been in progress. Engineers 
have, nevertheless, consistently foregone the advantages 
which the system frequently offers as regards facility of 
erection and otherwise, and have adopted works more 
expensive, but not suffering from the same want of rigidity. 
They have probably been led to this conclusion, not from 
the results of theoretical investigation, but from observing 
the behaviour of ordinary suspension bridges under light 
road traffic. Theoretical considerations might lead to the 
inference that where the rolling load was light in com- 
parison to the dead load, and the calculated deflection 
insignificant, a rigid bridge would be secured ; but practice 
amply proves that this is not so, but that a perfectly dis- 
proportionate amount of vibration and tremour accompanies 
and follows the of a rolling load across the brid, 
Thus the step of a single a on the platform of the 
140ft. span suspension bridge in St. James’s Park causes a 
distinct tremour through the structure, and a visible lateral 
oscillation of the chains, although the ratio of “live” to 
“dead” load in this case would be only 1 to 1000, and 
there is a deep stiffening girder. What the tremour would be 
with a ratio of 1 to 3, and a of twenty miles an 
hour, as a in the instance of the Forth Bridge, 
it would be difficult to foretell. A bridge on the basis of 
the original design, but of the proper strength, would thus 
be both a costly and an imperfect structure. It is well 
known that Mr. Barlow has given great attention to the 
subject of large suspension bridges, and it is understood 
that he found no difficulty in effecting a considerable saving 
in cost, combined with increased rigidity in a design for a 
braced chain suspension bridge of singular novelty and 
merit, worked out by himself for the joint consideration 
of the engineers. It is equally well-known that Mr. 
Fowler is opposed to the suspension principle for high- 
speed railway traffic, and it is understood that he sub- 
mitted for consideration a design for a continuous girder 
bridge, which had been worked out by himself and Mr. 
Baker, and by which a still greater saving was effected 
and rigidity obtained. A continuous girder bridge, with 
two spans of 1730ft. each, must’ necessarily present some 
novel features. In the present case the points of ey 4 
flexure are fixed at about 600ft. from the piers : the dept 
of girder is 330ft. at the piers, and 55ft. at the centre, 
with a camber of 130ft. in the bottom member; the 
width of superstructure is about 100ft. at the piers and 30ft. 
at the centre, and the compression members generally are 
steel tubes varying from ott to 12ft. in diameter. The 
Forth Bridge Company and the North British, Great 
Northern, Midland, and North-Eastern Companies have 
thus all the facts before them as to the practicability and 
cost of a bridge which would satisfy the requirements of 
the public and the Board of Trade, and it remains with 
them to decide whether the abandonment Bill, which has 
passed the Commons unopposed, shall be proceeded with 
this session, or at 


LOW TEMPERATURE HEAT ENGINES, 


Tue American press is devoting just now some attention 
to Mr. Gamgee’s scheme for obtaining motive power from 
ammonia, and many, if not all, the articles which have 
been written on the subject are interesting; while not a 
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few are very amusing. With the utterances of the non- 
scientific press we need not concern ourselves; but we feel 
some surprise that technical journals of standing and repute 
in the United States have failed to understand what it is 
that Mr. Gamgee proposes to do ; and prophecy his failure 
on assumed facts which have no existence. Thus we find 
our usually competent contemporary, the Scientific 
American, publishing in one impression alone, that for 
May 14th, no fewer than three articles on the subject, 
every one of which curiously and ingeniously misses the 
whole point and essence of the very important issues raised 
by Professor Gamgee. Whether the zero motor will or 
will not ultimately succeed we do not concern ourselves to 
say. Before it can be placed in the market, no doubt 
either Mr. Gamgee, or someone else, will have to overcome 
enormous difficulties ; but what they are the American press 
has failed to find out. Thus the Scientific American writes : 
“The latest candidate for immortal honours is Professor 
John Gamgee, of London, now residing in Washington, 
for he claims to have found out how to prevent a large 
= of that celebrated 90 per cent. loss which has hitherto 
n incidental to the use of steam for dynamical pur- 
get Now, so far as we are aware, Professor Gamgee 
made no claim of the kind. Again, after giving an 
extract from Professor Gamgee’s patent specification, our 
contemporary goes on : “Gamgee’s theory would fail with 
steam or air. A motor vapour during its expansion is a 
useful source of power, but after it has expanded it is 
wholly unusable. It may be brought again to the 
expanding or condensed condition, but if the cost of 
restoration be computed, not the smallest fraction of gain 
can be discerned. Gamgee’s motor could make one stroke, 
but never another of its own accord. Think of a steam 
engine which exhausts directly into its own boiler !” 
Apart altogether from Professor Gamgee and the zero 
motor, the question whether it is or is not possible to con- 
struct an engine which shall operate between such low 
limits of temperature that the natural heat of surrounding 
bodies, such as the air, will suffice to supply the power 
required, is one of enormous importance, and by no means 
to be dismissed flippantly or without due consideration. 
The Scientific American leads public opinion on such topics 
in the United States, and it should handle with great care 
subjects with which few scientific men, and hardly any 
engineers, have made themselves familiar. Had due cau- 
tion been observed by our contemporary, he would not 
have confounded a perfect gas like air with steam, and he 
would have seen that to “think of a steam engine exhaust- 
ing intoits own boiler” would have been sheer waste of time, 
as the zero engine will not exhaust into its own boiler ; it will 
use a Vapour or steam, just as the steam engine does, and this 
vapour is to be condensed, and restored to the boiler in a 
liquid state, just as the water of condensation is pumped in 
again by a steam engine. The analogy between the two 
machines is, as we have pointed out in a previous impres- 
sion, — so far, and the ammonia engine will work 
as well and as certainly as the steam engine—in theory—if 
only it is possible to liquefy the ammonia. The op 
nents of the scheme have completely missed the fact that 
the turning point of the whole is the liquefaction of 
the ammonia. If this can be effected altogether, 
or even in large , in the way Professor Gamgee 
proposes, the practical difficulties being overcome, the 
zero engine will be a success. If liquefaction cannot be 
brought about, then will the engine a failure, and we 
may devote our attention entirely to the consideration of 
this single point—the possibility of liquefying ammonia 
in the way proposed by Mr. Gamgee, for none other is 
available. Mr. Gamgee pro to expand his gas behind 
a.piston until it isso far cooled down that it liquefies, Can 
this be done? 
It is more than probable that all so-called permanent 
are simply the superheated vapours of solids. The 
first step in their production was, we may say, the thawing or 
liquefaction of the solids ; the next was the boiling away of 
the liquid into gas ; and the third was the superheating 
of that gas. Let it be remembered that absolute zero is 
461 deg. below the zero of Fahrenheit thermometer, 
and that the true temperature of air at 62 deg. is 
523 deg. Let us suppose, for the sake of illustration, 
that solid oxygen exists at 3 deg. absolute, that it 
becomes liquid at 5 deg., and boils at 10 deg; 
then at 523 deg. it will be superheated by no less than 
513 deg., and before it is possible to condense it or make 
any other radical change in it, we must get rid of the 
superheat. The superheat all gone, we can begin to 
abstract latent heat, and the instant this takes place 
liquefaction must commerce. Now there are apparently as 
many boiling points in nature as there are forms of matter, 
and what is a condition of extreme superheat for one 
substance in the condition of vapour, may be far below 
the boiling point of another substance. Thus, for example, 
while ammonia vapour is superheated at atmospheric 
pressure and 60 deg., steam is not superheated under the 
same conditions of pressure at less than 213deg. But 
the superheat of ammonia at 62 deg. is very small as 
compared with that of hydrogen or oxygen at the same 
temperature, and this fact must be carefully borne in 
mind. Ammonia must be regarded not as a _per- 
manent gas like oxygen, but as a steam like the vapour 
of water. The necessity for making this distinction 
will be perceived in a moment. Anyone might pro- 
the use of common air, let us say, in an engine in the 
way that Mr. Gamgee suggests the use of ammonia; but 
no practical amount of expansion would secure the lique- 
faction of the oxygen and nitrogen. Simply because their 
store of superheat is so enormous, that before it could be 
all used up, a final pressure would have been reached 
almost infinitely small. It may be taken as proved that a 
permanent gas cannot be liquefied in practice in the per- 
formance of work. If ammonia be a permanent gas and 
not a steam, then the zero motor must be a failure. 


Let us turn now to the steam engine. In that machine 
steam is always. liquefied at each stroke, not by exte:nal 
cold, not by radiation or conduction, or loss through the 
metal in any way, but simply by the conversion of a por- 
tion of its latent heat into work. The precise details of 


the process are not fully understood ; but it is quite certain 
that liquefaction does take place, and it can only be pee 
vented by superheating the steam. The store of superheat 
is first drawn upon and converted into work ; and if there 
is enough of it the steam will only be cooled instead of 
being liquefied. In other words, it will act as though it 
were a gas; and Rankine for this reason very properly 
treats of the superheated vapour of water under the title 
“Steam Gas.” It must be carefully borne in mind in 
this connection that the liquefaction of the steam is 
not due to expansion; it is due to the performance 
of work during expansion. If steam is suffered to 
expand without doing work it becomes slightly superheated 
in a way explained by Rankine, and familiar no doubt 
to most of his readers. The quantity of steam liquefied 
will bear an exact proportion to the quantity of work done 
by the steam. Thus, for every horse-power exerted in one 
hour, there must be abstracted from the steam developing 
that power 2564 units, and assuming that each pound of 
steam can give up 1000 such units in falling to the tempera- 
ture which exists at the moment the exhaust port opens, 
then it follows that 2°564 lb. of steam will be condensed 
per horse per hour in the cylinder in the performance of 
work. Let us suppose that the engine withdraws from the 
boiler 20 lb. of steam per horse per hour. Let the water 
of condensation be separated from the steam and pumped 
back separately into the boiler—theoretically there is no 
difficulty in doing this—the volume of this water is so 
small that the work done on it in pumping it back into the 
boiler may be neglected. Let the steam recompressed 
to boiler pressure and forced back also. Now, the work 
done in compressing the steam and returning it to the boiler 
will be less than that done by the steam in leaving 
the boiler and expanding, in the same proportion that its 
volume is less. Twenty pounds of steam at,say, 100 lb. abso- 
lute occupy 86°6 cubic feet, while 20— 2564 = 17°436 lb., as 
the weight of the steam left after deducting the water of 
condensation. Thevolumeof this steam will be but 75°5 cubic 
feet. Thusfor every 86-horse power total done by the engine, 
75-horse power in round numbers would be expended in re- 
storing to the boiler the steam not condensed in the perform- 
ance of work, leaving as a balance available for producing 
useful effect about 10-horse power. Here, then, it will be 
seen that in theory it is quite practicable to work a steam 
engine, which shall depend for its operation on the con- 
densation effected by the conversion of latent heat into 
water. But such an engine must work between limits of 
temperature higher than that of surrounding bodies, and 
consequently coal or other fuel must be used to convert 
water into steam. 

In the ammonia engine we have a precisely similar 
cycle, the only difference being that the range of tempera- 
ture exists between much lower limits, and it is, therefore, 

ible to dispense with fuel. But the conditions are only 
identical in the two cases in so far as ammonia is a non- 
superheated steam. We may, we think, safely assume that 
at such pressures and temperatures as Mr. Gamgee pro- 
poses to work, it would be very slightly superheated, if 
at all; that is to say, it would not be in the condition of a 
gas. Dr. Siemens, for example, has shown that although 
steam, when the barometer stands at 30in., is superheated 
at all temperatures above 212, yet that it does not attain 
the condition of a gas at a lower temperature than 230 deg. 
If this be so, then during the performance of work a portion 
of the ammonia will of necessity be liquefied—if we think 
roper, We may say that this liquefaction will be produced 
CF the cold due to expansion—and the amount of condensa- 
tion may be expressed in terms of the coefficient of expan- 
sion. The quantity liquefied will depend on the latent and 
specific heats of the ammonia. It is stated that the latent 
heat of liquid ammonia is 900 deg., or very nearly that of 
steam. We are not quite clear what this statement conveys, 
it may mean that 900 times as much heat as would raise 
one pound of ammonia 1 deg. would evaporate the whole 
of it, or it may mean that 900 times as much heat as 
would raise one pound of water 1 deg. are required ; 
which is a very different thing. We have consulted all the 
available authorities without being able to clear up this 
point. Indeed, the experiments made on liquid ammonia, 
with a view to determine its thermo-dynamic characteris- 
tics, have been very few. If its latent heat od be 
nearly that of water, then it will be almost impossible to 


make a useful engine on Gamgee’s system, because the 
quantity of.gas to umped back into the boiler must be 
large as compared with the quantity of liquid. If, how- 


ever, the latent heat be small, then the engine may, prac- 
tical difficulties being overcome, be a success, For 
example, let us suppose that the latent heat of ammonia 
steam is 500 deg., and that 20 Ib. of it are used to 
develope 1-horse power, then of that power, neglecting 
the energy expended in pumping the liquid ammonia back 
to the generator, about 20 per cent. would be available for 
the performance of useful work. 
We have endeavoured to make the broad principles in- 
volved intelligible to our readers, in order to remove misap- 
rehension ; but it must be clearly understood that until 
urther information of a quite trustworthy character is 
available concerning the properties of ammonia, it would 
be rash to pronounce any opinion either for or against Mr, 
Gamgee’s engine. If ammonia be a true , then the 
zero motor is both theoretically and practically an impos- 
sibility. If it be not a true gas but a steam, then the zero 
motor is theoretically possible ; and the smaller the latent 
heat of the ammonia the greater the chances of its success, 
It is stated that in ice machines working with ammonia 
the gas is actually liquefied. This can only be because the 
ammonia is a steam and does work in expanding. If 
liquefaction takes place it is a strong argument in Professor 
Gamgee’s favour. But even though ammonia should fail, 
it remains to be seen whether other liquids may not be 
made to give the required results. The thing wanted is a 
liquid with a low boiling point, a high vapour pressure, and 
little latent heat. Ammonia supplies the first two condi- 
tions perfectly ; it is more than doubtful if it fulfils the 
last, and not the least of the practical difficulties Mr. 
will have to surmount will lie in dealing with so 
corrosive a fluid as concentrated liquid ammonia. If some- 


thing more innocuous could be got so much the better, 
Ether appears tovery nearly meet the wayees conditions ; at 
212 deg. it has a pressure of 96 Ib, on the square inch, and 
its latent heat is according to Rankine 143 deg., and accord- 
ing to Clark only 175 deg. As a result, liquefaction 
will readily take place during the performance of work by 
expansion. The volume of ether steam is comparatively 
small, and this would detract from the power of the 
engine. While the volume of water steam at 96 lb. 
is 451 cubic feet per pound, each cubic foot of 
ether steam weighs as nearly as possible the same, 
This would be a matter of secondary importance. Finally, 
we wish it to be clearly understood that we in no sense or 
way endorse Mr, Gamgee’s views. We pronounce no 
opinion as to whether his engine will or will not work, 
We handle his proposal on the broadest possible basis, 
and we have endeavoured to show under what 
conditions it is and is not possible to construct 
an engine working at low temperatures. Concerning 
practical difficulties, it is enough to say that we believe 
they would be very great. As to the details of Mr. 
Gamgee’s machine we are almost wholly ignorant, and 
for the present we wish to remain so. Furthermore, we 
have made no attempt to state with minute scientific 
accuracy the thermo-dynamic laws involved. Such a state- 
ment must be copious to be satisfactory, and would be at 
once out of place here and competent to defeat the very 
object we have had in view, namely, making the principles 
involved in Mr. Gamgee’s proposals intelligible to our con- 
temporaries at the other site of the Atlantic, who appear, 
to use one of their own expressive idioms, to have “ got 
mixed” about the zero motor. 


ELECTRICAL RAILROADS, 


TuHE vision of the ubiquity of electricity was only begin- 
ning to dawn upon the minds of men, when Sir Whetes 
Browne wrote, “ Nor by electrick bodies doI conceive only 
such as take up shavings, straws, and light bodies, in 
which number the ancients onely placed jet and amber ; 
but such as conveniently placed unto their objects, attract 
all bodies palpable whatsoever.” It is certain, however, 
that in these later days the science of electricity has forced 
itself into the front rank, and its applications are being 
daily more and more widely extended. Just as there are 
sure indications well understood by politicians, show- 
ing when questions have pare: { the domain of 
practical politics, so there are as certain si of the 
time when scientific experiments enter the domain 
of practical engineering. In the summer of 1879, 
Messrs, Siemens and Halske exhibited at the Berlin 
Exhibition an experimental electrical railway, and similar 
apparatus was also to be seen last year at Dusseldorf and 
at Brussels, and now at the Crystal Palace. This experi- 
mental railway has undergone a good deal of criticism, 
but so successful has it been, that the firm above-men- 
tioned, proposed to the authorities at Berlin the construc- 
tion of an elevated railroad to be worked on this system. 
This proposal estimated for the construction of a line about 
6} miles long, at a first cost of £72,500, and an annual 
cost with 200 trains running per day of £9720. This pro- 
posal was not carried out, “ partly because the inhabitants 
objected to poring people looking into their first floor 
windows, and partly because the Emperor did not wish 
to see the ‘Linden, which this electric railway 
was to cross, disfigured.” On Wednesday last at the 
Society of Arts, Mr, Alexander Siemens, in a paper read 
before the Society, gave some interesting details of the 
proposed line. “ Along the kerbstones of the street, iron 
columns formed by two channel irons were to be erected 
about eleven yards apart, carrying wooden sleepers on the 
top, which in their turn support longitudinal girders.” 
ooden struts keep the girders — and insulate them 
from each other. “The clear height from the level of the 
street is about 14ft. 6in., and the depth of the girder 
about l6in. Steel rails are laid on the top of the 
girders, and the girder and rail on the one side serve 
as the conductor from the pri machine, and the 
other rail and girder form the return wire, reducing the 
electrical resistance of the line to a very low figure.” 
Although the construction of the railroad was not permitted, 
one was sanctioned on the ground level between the Military 
Academy and Lichterfelde, about one and a-half miles 
long. This line has been constructed, and at present is 
working satisfactorily. The authorities, with the crass 
stupidity so well understood by those who have any 
contact with red-tapeism, have classed this railroad as a 
one-horse tramway, and thus limited the speed. “The 
permanent way has been constructed in exactly the same 
way as that of railways. Wooden sleepers and steel rails 
are employed, the rails being connected, in addition to the 
usual fish-plates, by short straps of iron, bent in the shape 
of a bridge, so as to admit the adjustment of the rails to 
different temperatures, and to reduce at the same time the 
electrical resistance. As the currents are low tension 
currents, it was not ne to provide further insula- 
tion, and no difficulty is experienced in using one 
rail as the positive, and the other as the negative 
conductor.” A little explanation will perhaps be necessary 
here. In working an electrical railway it is proposed to 


have a central station, where a stationary engine drives 


stationary dynamo-electric machines. The current obtained 
from these stationary electric machines is led by thick 
wires to one rail of the road. The current passes from the 
rail through the wheel in contact with the rail to another 
dynamo machine carried, say, underneath the carriage. 
The armature of this secondary machine is caused to 
rotate by the current, and the motion is commu- 
nicated by bands or otherwise to the wheels of the 
carriage, the electric current passing from the secondary 
machine to the second rail through the wheel in 
contact with it, and so on pep the circuit. From 
this brief explanation it will be seen that the insu- 
lation of the various parts must be fairly perfect, or the 
leakage of the current will be enormous, and the result 
wanted will not be obtained. Hence the one rail must be 
insulated from the other; the wheel through which the 
current passes to the secondary machine must be insulated 
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from the wheel through which the current passes from the 
machine, and so on. No doubt it is easy to get good in- 
sulation under certain conditions. If the rails are under 
shelter and in a dry situation there is no difficulty. Sup- 

, however, the condition to be similar to that which fre- 
quently happens on many of our lines, when water stands 
between the rails, or even covers both rails. Could an 
electric line then work } The normal atmospheric condition 
of England is vastly different from that of some continental 
countries. Here moisture is the order of the day, there 
moisture is the exception and not the rule, It may be that 
the ingenuity of engineers will point a way to the solution of 
the difficulty. Indeed, we believe that Prof. Ayrton and 
Perry are already in a position to experiment in this 
direction, and hope to show us a way whereby this difficulty 
of insulation can be avoided. Another suggestion worthy 
of consideration is the use of secondary batteries. M. 
Faure is stated to have made a great improvement upon 
Plante’s secondary battery, and to be able to store up a 
very considerable charge in a small space. It is proposed 
to charge such a battery, and use the charge for driving 
the dynamo-machine fixed to the carriage. The idea is as 
yet no doubt somewhere among the clouds, but we are 
accustomed to see such ideas rapidly turn to realities, that 
no one would be surprised to hear of its trial. Some 
of the advantages offered by electrical railroads are 
not very clear from purely theoretical considerations, and 
can hardly be demonstrated till the system has been 
worked for a considerable time on a large scale. Its 
economy is a matter of theory, but the lack of half con- 
sumed carbon, of steam, _ to asphere of usefulness 
in such places as the underground railway, where venti- 
lation is very difficult and yet of great importance. 


DRILLING IN MINES BY MACHINERY. 


Ir appears that the system of drilling by machinery in the 
Cleveland iron mines is being increasingly adopted. Many years 
ago an old-fashioned rotary drill was introduced, but after trial 
its use was abandoned ; but the more recent introduction of the 
percussion drill is followed by results so satisfactory that in 
several mines the system is being adopted, and at a recent 
government inquiry it was stated that last year about a quarter 
of a million tons of ironstone were wrought from machine- 
drilled parts of the mines. It is true that against an output of 
over six million tons this is very small, but for a method intro- 
duced comparatively recently, it must be acknowledged to be a 
large proportion. Almost invariably the machine drills that are 
in use in the Cleveland mines are worked by compressed air; and 
they are at work in three or four of the mines of the three chief 
ironstone-producing firms in the Cleveland district. As yet it is 
impossible to state the average production, but it may be said 
that one of the firms who have over six machines at work 
has averaged about fifty tons per machine per shift of eight 
hours, and that on one or two occasions at least one hundred tons 
per shift have been produced by each of the machines, As there 
are now over a score of these machines at work in the mines, it is 
evident that the production must with continuous use be very 
largely increased. At the same time it is said that the use of 
the machine drill lessens some of the evils which are complained 
of by the enforced use of cartridges for blasting in certain cases, 
and it is evident that if that favourable working that is now 
known be continued, there will be a considerable tendency 
towards an increased use of machine drills in the Cleveland 
mines. When it is stated that the average output—so far as it 
is established—of the machine drills is about ten times that of 
the average output of the individual miner, it will be seen that 
after the payment of the interest on the cost of the machine and 
of its working, there must remain a substantial balance to the 
owner's credit. So far as can be anticipated, it is not probable 
that the use of these machines will at the present time lessen the 
labour needed in the Cleveland mines, and it may be said that at 
the present time the output of ironstone is almost at its 
maximum. It is expected, too, that the use of Cleveland iron 
by the basic process in the steel manufacture will give a con- 
siderable impetus to that production in an early future, and it 
may be that that anticipated increase will give the additional 
demand that is needed for the enlarged production of the 
machines to be taken up. As yet no statistics of the exact cost 
of the mode of working are obtainable, so that the two methods 
cannot be compared ; but the general belief is that the use so 
spoken of will rather tend to further lessen the cost of produc- 
tion of ironstone in Cleveland. In the methods of working, in 
the explosives used, and in the forms that the latter are put into 
for use, there is just at the present time a good deal of experi- 
ment being made in the Cleveland district, and as that district 
is the largest of our sources of ironstone, these experiments 
will be watched with interest. 


RAILWAY RATES IN SOUTH STAFFORDSHIRE. 


Tue ironmasters of South Staffordshire have had their case, 
so far as it relates to the carriage of minerals and of pig iron, 
brought before the Railway Committee. They were repre- 
sented by Mr. Alfred Hickman, the proprietor of the Spring 
Vale furnaces. The committee had notified their inability to 
hear more than two witnesses from that part of the kingdom— 
an ironmaster and the chairman of the Wolverhampton Chamber 
of Commerce to present the case of the hardware manufacturers, 
Mr. Hickman, with his thirty years’ experience, was well qualified 
to speak upon the branch of trade with which he is asso- 
ciated ; and it is the branch for which most has to be said 
from the ironmasters’ point of view. Mr. Hickman contended 
that for short distances the railway companies in his district 
were charging in excess of the authorised rate ; but he said that 
it was the explanation of the companies that if they charged in 
excess in some cases they were within their maximum in others. 
The witness cited the delivery of coal and ironstone from the 
pits to the furnaces, and the delivery of pigs from the blast 
furnaces to the mills and forges. The companies charge 9s, 3d. 
per ton for minerals from Durham to his siding at Deepfields, 
near Wolverhampton, a distance of 260 miles ; and he held that 
a halfpenny per ton per mile would be a fair charge for the 
carrying of coal and ironstone. At present the charge made for 
the carriage of ironstone from Chatterley, in North Stafford- 
shire, to Deepfields, a distance of less than forty miles, is 
8s. 10d., or, including wagon hire, 4s. 6d. per ton. For coal, the 
maximum authorised rate over the Stour Valley was 1d. per 
mile ; but from Round Oak, to Deepfields, a distance of six miles, 
the charge, including wagon hire, was 1s. 10d. perton. Pig iron 
was charged 2s. 11d, instead of 1s, 2d. for a distance of something 
over seven miles, from Deepfields to Brittell-lane; and from 
Deepfields to Dudley, over the North-Western, a distance of four 
miles two chains, the charge made was 2s. 6d., whereas the 
quthorised rate was 7d, Citing an instance of the irregular 


charges made by the companies in carrying even from long 
distances, the witness showed that they claimed 9s. 2d. a ton from 
Dowlais in South Wales to Wolverhampton, but charged 10d. 
less if they took it to Bloomfield, the next station beyond Wol- 
verhampton. He advocated an extension of the powers of the 
Railway Commissioners, whose decisions should be final ; and he 
was in favour of the Board of Trade taking i i 


a roceedings against 
railway companies in the case of illegal or unauthorised charges. 


LITERATURE, 


Old Ireland Improved and Made New Irdand. By Joun P. 
Doy er, C.E., late Executive Engineer Public Works Depart- 
ment, India, London : William Ridgway. 1881. 

Mr. Dov se tells us plainly that he is an Irishman, and that 

he lived in the sister isle for many years. Then he went 

to India, and on his return visited Ireland, and was struck 
by what he saw. Thereupon, like many others, he set 
about devising a remedy for her misfortunes, and the book 
before us is the result of his deliberations. It is a scheme 
for carrying out a great system of public works, which are 
to make his native land prosperous, happy, and peaceful. 

He proposes the construction of a system of narrow—3ft.— 

gauge railways ; the formation of farm and parish roads; 

the drainage and reclamation of waste land; the arterial 
drainage of arable land ; the purchase of the interest of the 

Irish companies in their railways and canals ; the improve- 

ment of Irish harbours, and the construction of Ashery 

piers) The cost of the whole he _ estimates at 
£159,953,058 ; but he adds that it “may he written 
down as amounting in round numbers to £160,000,000.” 

So far as we can gather the whole of this vast 

sum is to be obtained from Great Britain, and is to 

be spent within about ten years. We have not the slightest 
doubt that the expenditure of £16,000,000 annually in 

Ireland for ten years would do the island in one sense a 
eat deal of good; but when we have conceded this we 

have granted all that we are di to admit. It is 

enough to mention the sum to show that Mr. Doyle’s 
scheme is but a dream; and we much doubt that it was 

worth while to write and publish an octavo volume of 275 

pages to advocate it. Indeed, we have seldom noticed a 

more thoughtless work. Our author continually and 

impulsively jumps at conclusions; and at times we are 
tempted to doubt that he really knows anything about Ire- 
ee or the Irish. He fails altogether to convince, because 
he never gives a logical reason for any one of his statements, 

which reason will bear the test of examination from a 

practical point of view. We might cite numerous examples 

of this ; one or two will suffice. 

Mr. Doyle holds that Ireland ought to be permeated by 
narrow gauge railways which are to cost in round numbers 
£11,000,000; and he favours narrow gauge lines because 
he has had to aid in constructing the narrow gauge system 
of India. Now if he had kept his eyes open to passing 
events, he would have discovered that the narrow gauge 
Indian system is a complete failure ; that the adoption of 
the metre gauge was a great blunder; and that before long 
the whole of the work will have to be done over again, 
the road being re-laid to the wide gauge. It is quite 
improbable that narrow gauge roads would be more success- 
ful in Ireland than they are in India. Let us, however, 
suppose that his great railway system was carried out. 
What then? Mr. Doyle does not know. His assumption 
is that great quantities of produce and manure, and large 
numbers of passengers could be carried by the railways. 
It is not quite clear where the produce is to be carried to ; 
the manure, we are informed, would be required for the 
land reclaimed on the tops of mountains and in bogs. 
Such statements are the result of reckless thinking, or of 
a total ignorance of the conditions of agriculture. 
Corn and cattle drift to the large towns, and thence 
to the various sea ports by rail, as it is; and the 
coupling up of unimportant villages with the large 
towns by railway could effect no whatever. 
If Mr. Doyle will consult any of the directors of the Water- 
ford and Central Railway of Ireland, or of the Waterford 
and Limerick lines, for example, they will tell him that 
the traffic carried between the small villages and the towns 
is of no practical value whatever. The country people do 
not use the railways which exist, and giving them more 
would be waste of energy and material. Again, the farm- 
yard manure, on the carriage of which he lays great stress, 
is not a commodity carried by rail. No farmer will sell it 
off his land. In the large towns manure is made, which 
finds a ready sale at prices which totally prohibit its use 
by farmers living at any distance. It is all bought up by 
market gardeners and dairymen living close to the towns. 
We are willing to admit that in certain cases railways 
might be made with advantage to a district, but they 
would certainly not pay any profit to their owners. In 
others, steam-worked tramways on the high roads would 
prove of service ; but to concede this much is not to con- 
cede that Mr. Doyle is right, or that his railway schemes 
are sound, 

Turning to the reclamation of the waste lands of Ireland, 
we find a far more hopeful subject. But Mr. Doyle succeeds 
in proving that the reclamation of bog, at least, is quite out 
of the question. This is, of course, not what he intended 
to do; but it is impossible to read his figures without 
drawing conclusions totally the reverse of those which he 
wishes his readers to draw. His estimate of the cost of 
reclaiming bog land is £25 18s. 7}d.—may we say £26— 
an acre, A great deal of bog land has been reclaimed in 
Ireland, especially under the Labouchere Drainage Act. 
We do not hesitate to say that not one acre of such 
reclaimed land ever was, or ever will be, worth £26; we 
doubt if 1000 acres could be found worth £10 for purely 
agricultural purposes, To spend £26 and obtain in return 
£10, cannot be considered a sound financial investment. 
Mr. Doyle should have cited figures to prove that the land 
reclaimed from bog is really worth the cost of reclamation. 
A very little inquiry would have sufficed to convince him 
that he is mistaken, but he seems to have made no inquiries 
and jumped at conclusions. He has, moreover, entirely over- 
looked the enormous engineering difficulties which stand 


in the way of draining the great central bogs of Ireland, 


one of the most important consisting in the extremely low 
level and dead flatness of huge tracts of land, which render 
it next to impossible to unwater them effectually. It may 
be well to explain here that the rivers and streams lie low 
enough to prevent such tracts as the great bog of Allan— 
which runs in a wide belt almost from Dublin to the 
Shannon—from becoming lakes, yet that they are not low 
enough to carry away thorough drainage water. In many 
cases peat bogs are 30ft. or 40ft. deep. It would be 
impossible to them to the bottom. The immediate 
effect of draining a peat bog is to cause its subsidence ; a 
fall of 5ft. or 6ft. is not an unfamiliar circumstance, and 
this fall may lead to the surface flooding of the drained 
land. With such things Mr. Doyle does not concern him- 
self. With an expenditure of £26 an acre, he is satisfied 
that he can convert black and red peat bogs into smiling 
arable farms. 


Mr. Doyle furthermore holds that a great mistake has. 


been made by devoting so much land in Ireland to pas- 
turage and so little to tillage. This is not an engineering 
question, and we shall not dwell on it; but we may explain 
to Mr. Doyle that farmers who have grown corn have 
iven up growing it because grass pays better. If Mr. 
joyle will make inquiries in Ireland, he will find that 
peer as a result of the qualities of the climate, partly 
use of foreign competition, an acre of will pro- 
duce beef and mutton which will be worth more than the 
wheat, oats, or barley which could be grown upon it. 
Wheat rises in price, and beef and mutton fall, the 
acreage under diminishes, and vice versd. 

Mr. Doyle holds that as the Irish canals do not pay a 
profit, the Government ought to get them cheap. He 
values them at £593,550. What he has to say concerning 
the harbours of Ireland possesses little interest. It is far 
too vague and deficient in accuracy. 

If we might venture to give Mr. Doyle advice, we 
would urge him, if he has the time, to visit Ireland, and 
spend a year in travelling from place to place collecting 
statistics and acquiring information. If he had done this 
in the first instance, he would have written a very different 
book from that before us. A good treatise on the same 
subject is much wanted; and such a treatise can only be 
written by a competent and experienced engineer, who, if 
he does not possess what we may term local information, 
must be assisted by some one who does. We are quite at 
one with Mr. Doyle that money could be expended with 
great advan to the United Kingdom in carrying out 
public works in Ireland; but it is probable that about 
£10,000,000 is the maximum sum that could thus be 
expended with advantage. More railways are not wanted, 
and would do no good. Those in existence are not worked 
to one-fourth of their capacity, and every attempt to pro- 
vide feeders, in the shape of branches, has proved a 
disastrous failure. In some cases branch lines have been 
shut up, not because they did not pay, but because no one 
used them. We could name one somewhat important 
branch, a link between two principal mainlines. Over this 
link ran three trains each way every day, and the average 
number of passengers of all classes in each train wassix. s 
traffic in proportion. How and on what £10,000,000 could 
be spent to the best advantage on Irish public works is a 
very large and important question. We may return to it 
at another time. We certainly should not advise any part 
of it to be devoted to the construction of narrow gauge 
railways to the tops of mountains, or the reclamation of 
utter bog, while land which is not bog might be unwatered 
and otherwise improved, and made to pay for its improve- 
ment. When we say that not the least Utopian of Mr. 
Doyle’s ideas is, that “the Government” should spend 
£160,000,000 within the next ten years on public works in 
Ireland, we have perhaps said enough to give our readers 
a fair idea of the value of the book he has written. 


NEW BREWERY, DORCHESTER. 

On page 372 we give a perspective view and a transverse 
section of a brewery constructed at Dorchester for Messrs. 
Eldridge, Pope, and Co., from the designs and under the super- 
intendence of Mr. G. R. Crickmay, architect, Weymouth, and 
Messrs. Scamell and Colyer, brewery engineers and architects, 
Westminster. A plan of this brewery, with description, will be 
given in our next impression, 


NavaL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—John Pitt, engineer, to the 
Excellent, temporarily, as additional, for the Medway, vice John 
Smith, retired. 

ORESs.—A | is in course of formation under the 
title of “‘ The Anglo-Bilbao Steel Ore Company,” for the purpose 
of acquiring and working haematite iron ore quarries and mines 
situated at Bilbao. These ores are so largely used for steel-making 
by the modern processes that the ores are termed steel ores by the 
promoters. 


SoutH KENSINGTON MusEuM.—Visitors during the week ending 
May 14th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 9919; mercantile marine, building 
materials, and other collections, 3105. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 ep Museum, 
3636; mercantile marine, building materials, and other collections, 
425. Total, 17,085. Average of corresponding week in former years, 
14,214. Total from the opening of the Museum, 19,950,416. 


A Year or Liresoat Work.—The lifeboats of the National 
Lifeboat Institution were the means of saving 577 lives during the 
past year from wrecked or endangered vessels, most of them under 
— circumstances when ordinary boats could not with safety 

ave been employed. The total number of lifeboat launches during 
the year was 245; lives saved, 577; and vessels saved, 27. In 
addition to those lifeboat services, 120 lives werc saved from 


shipwreck by shoreboats and other means, making a total of 697 ~ 


lives preserved in 1880, for which honorary or pecuniary rewards 
were made by the Institution. There were voted last year one gold, 
six silver medals and clasps, fifteen votes of thanks inscribed on 
vellum, and £4287 in cash, for saving these lives. Last year, 430 lives 
were also saved by means of the rocket apparatus belonging to the 
Board of Trade, which is so efficiently worked by the Coastguard 
and the Rocket Volunteer Brigades. The number of lives saved 
since the establishment of the Institution to the end of the year 
1880, either by its lifeboats or by special exertions for which jt has 
granted rewards, is 27,603. In view of facts like these the Lifeboat 
Institution cannot fail to maintain its hold on the support of the 
British public, 
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ZIMMERMANN’S VALVE GEAR. 


Visrrors to the Paris International Exhibition of 1878 will 
remember an engine exhibited by Messrs. Lecointe and Villette, 
or, as this engineering firm is now known, by the Société Anonymé 
de Constructions Mécaniques of St. Quentin, France. This engine 
we illustrated in our last impression. It is fitted with the valve 
gear patented by M. Albert Zimmermann, C.E., of Marchiennes, 
and of this valve gear the annexed engravings afford a very 

illustration. It will be seen that this valve gear 
works with four valves, the two admission valves being arranged 
on the top, whilst the two exhaust valves are placed at the 
bottom of the cylinder in the style adopted by many continental 
engineers. Spring pressure is used to bring back the four valves 
on 
technically termed “ positive opening and negative shutting of 
the valves.” One excentric serves to work all the four valves, 
and accordingly the range of expansion is limited to about two- 
fifths of the stroke. From our engraving, it will be seen that 
two rods, placed at the side of the cylinder, are moved to and 


’ fro by the excentric rod ; the topmost of these two causes a 
wrist-plate to rock, which in its turn actuates the two admission 
valves, whereas the exhaust valves are worked from the bottom 
rod by the intervention of two bell cranks. 

The castings of the inlet valve-chest covers are so combined with 
the ordinary spring dash pots as to form a bearing for a pivot shaft. 
As before stated, the valves are kept on their seatings, i.¢., closed, 
through the pressure of the springs in the dash pots, so that the 
work of opening these valves is confined to moving their valve 
spindles against the springs, and in the case of the admission 
valves, this is done by mounting steel nibbed levers on the 
forementioned pivot shafts and allowing one end of each to catch 
against its valve spindle. The wrist plate imparts an alternate 
up-and-down motion to two rods, each furnished with a trigger, 
which, when between certain positions, trips up against the other 
end of the steel nibbed bell cranks, and so carrying the steel 
nibs down with them in this downward motion, cause the respec- 
tive valves to be opened. At a certain time the triggers become 
disengaged from the steel nibbed bell cranks, when the pressure 
from the dash pot springs closes the admission valves again, and 
so on. It should be observed that this disengagement only 


ensues during the downward stroke of the trigger rods, and the 
itself reclines on spring blede. Ti 


their seats, so that we meet here with what is generally | 


| in the cylinder jacket. 


rods are placed under governor control by the lever combination 
clearly shown in Fig. 4, and hence their relative position 
to the steel nibbed levers is determined by the governor, and 
thus contact or disengagement between the two will be prolonged 
or curtailed according as the governor balls are low or outwardly 
extended. In this manner an automatic variable expansion gear 
is obtained by two independent motions being given to the trigger 
rods by the wrist plate and by the governor, and the practical 
working of this valve gear may be gleaned from the following 
remarks, which report the trial of one of these engines under the 
direction of M. L. Pinrger—Professor at the Polytechnic College 
of Aix-la-Chapelle—at the woollen mills of Mr. J. F. Mayer, of 
Eupen:—Working at a boiler pressure of 6 atmospheres, the fly- 
wheel was run at 51 revolutions per minute with the steam 
As the stroke was 3ft. 7jin. the mean 
piston speed was a little over 6ft. per second. The 
cylinder diameter was 19°69in. and as the piston rod—3°35in. in 
diameter—extended through the two cylinder covers, the effective 
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steam surface on the piston amounted to 2°05 square feet. 

Under one of Prony’s brakes the engine was worked at 

100-horse power,* and a number of diagrams were then taken 

_ under these conditions with a Richard’s indicator. Fifteen of these 
diagrams were taken at each cylinder end, and in order to secure 

greater accuracy the diagram areas were measured by an Amsler 

planimeter. These thirty diagrams resulted in showing the 

following mean values :—Duration of steam admission period 

= 19°86 percent. of the piston stroke; absolute pressure during 

the admission = 5°76 atmospheres; ditto at end of cut-off = 

1-025 atmosphere ; back pressure in the cylinder = 0°16 atmo- 

sphere; pressure in the condenser = 0°118 atmosphere. The 

mean effective steam pressure on the square centimetre of the 
piston = 2°5175 Kilos.; consequently Prof. L. Pinrger calculates 
the indicated horse-power of the engine, whilst maintaining a 
brake power of 100-horse power, to 
_ 25175 x 190675 x 1°785t 

75 


= 114°3-horse power, 


* French equivalents. 


+ These numerical values refer to the French equivalents, as 2°5175 
represents the pressure in es on the square centimetre of 
piston area ; 1906°75 expresses the net piston area exposed to the steam, 


and the useful effect of the engine is therefore ae = 0°875 or 
874 per cent. 

Taking into consideration the clearance spaces, the consump 
tion of steam answering to a brake power of 100-horse- 

wer, is put down at 1870]b. per hour. Allowing 110 lb. of 
oss for the condensation of steam in the cylinder and pipes, 
we obtain a total consumption of 1980 lb. of steam, or of 
198 Ib., per brake horse-power per hour. Assuming that 
under the conditions stated, 11b. of coal produces 8 lb. of steam, 
the consumption of fuel per brake horse-power per hour 
amounts to 2°45 lb., or as the French horse-power roughly stated 
= 0°99 British horse-power, the hourly consumption of fuel, 
expressed in corresponding English equivalents = 2°47 lb. of 
coal 


The temperature of the condenser water — feed — was 
16°5 deg, Centigrade, which on its delivery was raised to 
37°5 deg. Centigrade. The temperature thus rose by 21 deg. 
Centigrade, and the quantity of water Q used for the con- 


ave =P x 2857 kilos., that is to say, every pound of 
steam required 28°57 lb. of feed-water to condense it. 

The engine in question was next run idle, and the results 
obtained showed that the resistance due to increased friction at 
the forementioned 100-horse power, amounted to about 7-horse 
power, so that taken altogether the report of this trial must be 
considered satisfactory. 


denser = P 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions or our 
correspondents. 


THORBURN’S TUBE EXPANDER. 
S1r,—In your last week’s ENGINEER you have given an engraving 
; der—No. 3737, September 14th, 1880— 
ppens to be one of several modifications, 


of my 


tent tube e 
but as the 


figure given 


and not the expander itself, I would be glad if you could kindly 
find space to correct the same. I herewith send a tracing of the 
apparatus, THORBURN. 

16, Union-street, Luton, Beds, May 10th. 


THE CORROSION OF IRON AND STEEL. 

S1r,—It is much to be hoped that Mr. Parker’s most valuable 
paper will not be suffered to go undiscussed as it deserves. The 
whole subject is one of wonderful importance to steel makers and 
shipbuilders, and cannot with propriety be left where it is. 

Mr. Parker’s paper is good so far as it goes, but it has the defect 
that it only deals with one branch of the subject. Given iron and 
steel with all galvanic influences excluded as far as possible, which 
will last the longer? This is no doubt an interesting question, but 
it is not the question. What I want, as a shipowner, to know is, 
given the ordinary conditions under which iron and steel are 
employed in ships and boilers, which will last the longer? 

bout twelve months ago Mr. Parker or Mr. Milton, I forget 
which, showed me some pieces cut from boiler tubes, which werc 
pitted and perforated with holes into which I could put a lead 
pencil, and all this mischief had been done in a new boiler during 
one voyage to the United States and back. Here was corrosion 
with a vengeance. Now I maintain that under the insulating 
conditions of Mr. Parker’s experiment, nothing like this destruction 
could have been caused to either iron or steel 

Has Mr. Parker ever seen a steel furnace crown pitted all over 
in less than two months’ service? I have not the least doubt he 
can put his finger on many such cases; and he is familiar with the 
same thing in iron? Perhaps. 

Now the next experiment wanted is the building of bits of ships, 
four or five square feet of skin with angle iron, &c. Let them 
submerged in different parts of the world for twelve months, let 
them be of iron and steel, and we shall be able to obtain from them 
a great deal of useful information. Mr. Parker’s experiments do 
not represent the conditions under which iron and steel are used in 
; hence they are for of very little value. 

. Parker might just as well have locked up his discs in a drawe: 
for twelve months, and at the end taken them out and reported 
em. 

May I t that he should now get another lot of discs, ana 
deal with them just as before, omitting the glass tubes and insu- 
lating arrangements. Black discs and bright discs may be tried 
both separately and together ; some of those put in the sea to have 
a coating of slush after the usual practice with short voyage ships 
His report on this trial would be very valuable. SHIPOWNER. 
London, May 17th. 


HIGH-SPEED LOCOMOTIVES, 


Srr,—With reference to the two letters in your last issue criti- 
cising Mr. Pearce’s suggestions, it is with great pleasure that we 
find your correspondents glad to catch a ray of light on so impor- 
tant a subject. {f, then, they will condescend to follow me for a 
few minutes, I wil] do my utmost to enable them to attain their 
end. First, with regard to Mr. Cleminson’s statements, I should 
like to ask him whether Mr. Stroudley’s engines, which ‘‘are in 
propria persona with Mr. Pearce’s No. 1,” have cylinders 20in. dia- 
meter, or whether they have a heating surface of 1720 square feet, 
to say nothing of such minor details as framing, radial axle-boxes, 
&c. Again, I should like ask him, with reference to Mr. Stride’s 
locomotives, the same questions as regards cylinders and heating 
surface, and whetherhe thinks that since the time the latter engines 
were designed, radial axle-boxes might not have been made more 
effectually to answer the ne for which they were originally 
intended. Secondly, Mr. Wilson does not appear to have noticed 
that Mr. Pearce’s engines are designed to meet the difficulties 
which the narrow gauge presents, and that their cylinders are more 
than 12}in. or even than 16in. in diameter. I need scarcely say 
that I think Mr. Pearce’s designs deserving of some attention 
to their internal arrangements, and not merely to their external 


answering to our 2°05 square feet ; 1785 = mean piston speed in metres 
and lastly, 75, referring to the French power = 75 kilogramme- 
metres per second. 
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appearance. Even though Mr. Pearce may have erred in fol- 
lowing the unquestionably fine outlines of Mr. Stroudley’s engines, 
it is evident that he has not intended to depart far from the ordi- 


type. 
"ley Tit. 
HIGH-SPEED LOCOMOTIVES, 


§1r,—I have only within the last day or two had an opportunity 
of examining Mr. Hata designs. If he will over my letter 

in and make the requisite calculations he will see that neither 
of his engines could do the work, They would lack adhesion. The 
work cannot be done with a four coupled engine; with your per- 
mission I will return to the subject in a week or two, meanwhile 
perhaps Mr. Pearce will amend his designs. 
Swindon, May 17th. 


RuNNING Boarb. 


COLD AIR MACHINES, 
Sin,—I do not wish to trouble you with my opinions about cold 


air machines, but ae to an article in THE ENGINEER of the 
13th May describing one, I find it stated that it is a new thing for 
cold air machines to be run at 120 revolutions. In reference to this, 
I am enabled to state that the machines of the Bell-Coleman Com- 
y have been frequently run at this, and even 150 revolutions 
Phen of the small size of the machine of Mr. Lightfoot described 
in your article. ; 
The Bell-Coleman Company has just put on board the 
s.s. Cuzco, of the Orient Company, the most powerfu’ 


for the workmen know better than the engineers, and the latter 
did not want ‘‘ tobe wrong” when they were. As they have not 
—_ some two or three years in the ee iy Be know nothing of 
the nature of the relations which should exist between master and 
working men, and this experience cannot be acquired anywhere else. 
Many of our veteran engineers who hold a good reputation as 
practical men have not been so fortunate as to go to the above 
school-—for it did not get very much known till 1857, when the 
directors handed it to the State. They merely came from Chalons, 
where there is a school for the technical and practical training of 
foremen, But that will not do now. 

Before concluding let me speak a little of what is done in Eng- 
land. I admit that Mr. Badgerow’s Bill is devoid of practical 
sense, but the argument you have set forth in the beginning of 
your article is a very good plea for the necessity of having 
diplomas for engineers. Are not these employed in scheming 
and making works of any sort upon which the safety of the 
public is dependent? Such a Bill should not have a restrospective 
effect. Why Iam a partisan of engineers by examination is that 
the actual tion of an engi renders difficult to thousands 
the means of getting known. It is customary that the young man 
should be apprenticed for some five or six years to the profession, 
by paying a certain sum ; he is often sure to be an engineer. We 
have seen many of these who have chosen that profession just as 
some French people do. The day they work in the shops, if often 
that is called work; instead of employing their leisure time in 
acquiring some theoretical knowledge, they concentrate it on some 


1 hine yet 
float, capable of circulating 60,000 cubic feet of air per hour at 
50 deg. to 80 deg. below zero ; and have also in hand machines for 
the Hudson Bay Company, the Guion Line, the Cunard Line, and 
the Peninsular and Oriental Line, and others, all of which I should 
not have the least hesitation in a at upwards of 100 revolu- 
tions, and the smaller ones at 150 revolutions. 
Amongst the hundreds of indicator cards taken with our machines 
I have never seen any signs of the difficulty about air suction 
valves, referred to in this article. Mr. Lightfoot’s machine is said 
to have been invented to do away with the nuisance of snow pro- 
duced by other cold air machines. This was a failing of machines 
made between 1869 and the date of the Bell-Coleman patents, but 
certainly the Bell-Coleman Company during the last two or three 
years has never had any trouble from this cause. The one 
ror attendant who watches our hi at sea finds no 
Kiticalty whatever in keeping—without any other assistance—all 
ports or pipes clear, and I am not aware that in the hundreds of voy- 
e8 pad ym our machines, and the carrying of cargo to the extent 
of fully 1£2,000,000 sterling, that any injury whatever has occurred 
to the cargo from stoppages by accumulation of snow, not even in 


Indian waters. 
J. J, COLEMAN. 


Glasgow, May 15th. 


SEA VIEW PIER. 


S1r,—My attention has been called to a slight inaccuracy in the 
very kind notice of my work by your correspondent, Mr. Edwin 
W. de Rusett, in your last week’s issue. The deck is kyanised, as 
stated, but not the piles, They are creosoted, and the standards 
are pitch pine ; all the kyanised, creosoted, and pitch pine timber 
being from the well-known works of Messrs, Armstrong, Addison, 
and Co., timber merchants and preservers, of this port. I may 
add that the steel cables were manufactured by Messrs. Glaholm 
and Robson, and the iron hangers, rollers, &c., by Mr. Tomkinson, 
both firms of Sunderland. Frank Caws, Engineer. 

Sunderland, May 17th. 


THE EDUCATION OF ENGINEERS. 

Str,—Your very interesting leading article in at number 
of the 25th of March, on ‘‘ Engineers by Act of Parliament,” has 
suggested to me the ——— letter on the education of engineers. I 
hope this subject will prove interesting to many of your readers. 

ened resided in France the greater part of my life, I know 
something about the working of a law similar to that which Mr. 
Badgerow — to the Legislative Assembly of the province of 
Ontario. ere is no absolute law in France on this subject, but 
engineers are, as a rule, idered as tent men if they hold 
a diploma delivered by the Board of Trade of that country, or by 
any other administration or department which belongs to the 
State. What are called Government engineers there are those 
who are appointed and = by the Government. The others 
obtain merely a diploma from this one, and generally a situa- 
tions in private companies. This class of engineers are called civil 
engineers—ingénieurs civils. The former c comprises all the 
services over which the State has a control, viz., mines, highways, 
bridges, navy, &c. The latter class comprises the great majority 
of mechanical engineers, and all those who follow any branch of 
engineering not connected with the Government. The first sort of 
engineers are recruited from the Polytechnic School. The first 
thirty pupils who leave this great school with success are allowed 
to choose amongst Government ies any situation they like. 
As they are only very good mathematicians, they will have to go 
into a special school of application for three years, at the end of 
which they are third-class engineers, and afterwards may rise 
according to their abilities. This state of thi has been criticised 
a in your columns some years since, It is very difficult to 
see what good a man can be to the profession when he has 
been educated after this fashion. Many of them were known 
to me, and did not know what branch they should like 
to follow, or be professors of mathematics. Complaints have often 

n heard against these gentl for the carelessness with which 
they accomplish their duties. However, out of the great number 
of engineers we have, some have uired some renown. But most 
of the time, those gentlemen who have not been in the office of a 
civil enginecr—I mean one like an English civil engineer—are only 
good scientists, and ere oa upon office work, which they 
entirely leave to a subaltern. e situation is not very lucrative 
—the name does more than anything else. I fail to see the 
good of that great number of years spent in learning in extenso 
sciences, the quarter of the knowledge of which only comes in daily 
application. Not everybody is apt to solve a transcendental equa- 
tion ; but ord of those who cannot do so here understand 
sufficiently all that is required about erecting and designing a bridge. 

Turning now to the second class of engineers, we find the same 
state of thi Too often all the examinations are the result of 
a coterie. L’Ecole Centrale des Arts et Métiers supplies every year 
sed to one hundred engineers to the private engineering enter- 

. The first diplomas are always sure to get good berths, and 
a good prospect for the future; but many have deceived the 
hopes they had given in the beginning, whilst some of the others 
have done well, and been fully appreciated. There are divers 
opinions as to the merits of such scholars. I knew a great manu- 
facturer who had one of them, but had soon to dismiss him for 
incompetency. This manufacturer then took, to replace him, an 
artisan, with whom he has ever since been satisfied. I have often 
met with young men deeply interested in engineering studies, but 
who could never force the doors of the Ecole Centrale. Why? 
Because mathematics were the weak point with them, and consi- 
dered as a sine qué non condition of ission thereto, Yet they 
knew as much as many civil engineers in this country. Moreover, 
some of the young men are very often the sons oF engineers or 
manufacturers, and have most of the time acquired some practical 
knowledge in the shops of their fathers. Many of the 
candidates to the Ecole Centrale choose the carecr of an 
engineer because it sounds nice to be called an ‘ Ingénieur,” 
especially in French ears; but how many know before 
entering the school, something of the trade they wish to follow? 
Very few alas! Some are very ignorant of the action and parts of 
a steam engine. For practical knowledge it is useless to think 
about it. I have seen workmen murmur at their engineers ; 


ts which bear no relation to engineering. Thousands of 
young men now, not born in fortunate positions of life, on the 
contrary, do their utmost to succeed, but they cannot become 
ineers ; they ti b , but after long years. There is 
a slight difference between the French and English notions of what 
an engineer is really to be, but it matters little. Ihave often been 
disheartened at this state of things. Masters consecrated a 
deal of time and made a deal of fuss about well-paying apprentices. 
I was often struck by the ignorance of some mechanical engineers 
of the principles and sciences which are intimately connected 
with mechanical engineering. You will admit easily that some 
theory is indispensable ; he who has not acquired any theoretical 
haowk e will £ find it—and now more than ever—difficult to com- 
pete with foreign nations. Theory and practice are closely united; 
a man who possesses only one of them will not go far, but the 
theoretical oo will sooner fail, and there are many examples 
of this sort of thing, which too often brings not only one man but a 
whole firm to ruin. 

We in France go too far one way, and the English go certainly 
also too far in the extreme. Many men of fame have sprung from 
either country and have done good service to the engineering trade, 
but if we examine their manner of education we shall see that they 
neglected nothing to succeed, both in theoretical and practical 
attainments. Merit should be rewarded; itis not right that those 
who are rich should pass before the industrious who strive to make 
their way in the world under difficulties of restricted pecuniary 
means. To succeed in any trade, the love of that particular trade 
is required. In connection with engineering some practical good 
sense is wanted joined to some sound theoretical principles. To- 
day nobody can oe of the difficulty of acquiring them. 
Many seal bathe have been published for their diffusion. It is 
also useless that the young engineer should pass through all the 
shops; he should confine himself more to the erecting shops—that 

ill not prevent him knowing something of what is done in the 
other departments. A long stage should be done in the drawing- 
office. The examination would only turn upon theoretical know- 
ledge, but nobody should be admitted who has not been in connec- 
tion with some works. We can easily do away with that heap of 
useless knowledge the head of a French engineering student has to 
be stuffed with, for a quarter only is useful, and of the three- 

uarters remaining something has to be unlearnt, and the rest is soon 
fo tten—a thing we know too well. 

e Board of Trade would alone have the right to grant 
diplomas to successful candidates. Candidates must be successful 
in both practical and theoretical knowledge—not in one alone. 
They should always be apprentices in that particular line they 
intend to follow. 

I dare say there exist in England schools which combine the 
study of practice in workshop with the private study oftheory. In 
Rouen, nce, there has also been established a similar school in 
order to remedy the want of practical knowledge of the Ecole 
Centrale de Paris. But in this last school, candidates are not 
admitted by examinations I think, but only if they have the degree 
B.Ec. Such examinations, if they became general, would be a 
great stimulus to young engineers, and keep away a lot of incompe- 
tent men who encumber the profession and spoil the trade. 

Nottingham, E. GOBERT. 


LOCOMOTIVE ENGINE BRASSES, 

Sm,—In my letter of the 25th ult. I endeavoured to deal ina 
eneral way with the uniform or all-round mixture of all axle 
rasses, as laid down in Mr. Wright’s specifications—a system, 

judging from the information which I have obtained from time to 
time, too commonly practiced, either by direct instruction from or 
an undoubted acqui on the part of locomotive superin- 
tendents or mechanical engineers connected with English railways. 
Ina like manner I purpose, with your permission, to deal with one 
or two other matters, 

It is a that the same alloy—copper five, and tin one 
part—shall be used in the connecting rods, both for small and large 
end brasses. Large end to be recessed for the reception of white 
metal. Now, Sir, with all due deference to Mr. Wright, or an 
other professional gentleman who may feel disposed to differ wit: 
me upon this matter, my respectful contention is that this alloy 
is too hard, and especially for the large kinds. t it be remem- 
bered that in small end brasses there is little more to be done than 
to bear the thrust of the piston rods to and fro in transmitting 
the motive power to the crank, and that almost in a direct line. 
In large end brasses, in addition to this, we find that the cir- 
cular motion and throw of the crank in the transmission of 
power have to be provided for. Small end brasses are necessarily 
small, and flanges where used are thin, and are, therefore, fre- 
quently broken either from the cause of slackness arising from 
wear, or in consequence of the strain produced when travelling 
over sharp heavy curves. There can be but little doubt as toa 
like tendency to breakage in the large end brasses, but, —— 


in a modified degree, as the brasses are much larger and there- 
~~ stronger. e@ common practice with large end connecting 


brasses is to fit them close, face to face ; or, in other words, 
without leaving any draw. Often is it found that rods have 
not been taken down for closing from the time of leaving the 
repairing shop until their return thereto. Especially is this the case 
with an engine working from a remote station. Hence is it 
necessary to make the best race provisions for keeping an 
— easy but accurate in all its bearings during the m or 
eighteen months to run down the tires before ping inte shops 
for repairs. As the slackness in journal and othe ings be- 
comes greater, so does the danger to breakage of large end brasses 
or axle increase, The latter is a most important item when 
it is remembered that from £100 to £130 is the required amount 
for a renewal. It, therefore, becomes a matter of first importance 
to adopt every precaution which human skill and foresight can 
devise in the prevention of accidents of this character, the evil 
results of which are not always confined locally to the ends 
and crank axle, but often extend to cylinders and covers. It may 
be said that is all very nice in theory, but what is the best way to 
meet the difficulty? Simply this—by providing both axle and 
motion bearings with brasses composed of such alloys as practice 
and constant care and investigation may have proved to be the 
most suitable for each particular purpose. I may here state 
that I have a very intimate yes with a goodly number 
of engines—both passenger an 


so much as required a single large end ‘brass for more than a 


goods—not one of which has | 


dozen years past, and why? Because the system herein indi- 
cated es been duly appreciated and vigorously applied. The 
practice of filling large end connecting rod brasses with white 
metal is, undoubtedly, the best, provided the metal be a good one. 

In glancing over Me Wright’s specification which now lies before 
me, I see that he has really adopted for his coupling rod bushes 
that which I have advocated both in this and my previous letter, 
viz., to keep well within the line of probable oreakage in all bear- 
ings which are supplemented with white metal on the penny |e 
face. Respecting — he says, “‘bushes of solid 
lined with white metal.” 

Allow me, Sir, to say that this is a subject upon which I have 
felt strongly for a very long time, and am anxious to see it venti- 
lated in a thoroughly good spirit by your readers connected with 
the ae of locomotive engineering. FOUNDRYMAN. 

y 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Some good finished iron orders have been this week received by 
mill and forge proprietors in South Staffordshire on account of 
New Zealand, and the orders have had to be executed with more 
than customary promptitude, for the stocks have been allowed to 
run down to a very low _ The prospects of that colony are 
greatly improved ; and the iron needed, embraces most of the Kinds 
made hereabouts. 

For export and for home use alike the demand has improved 
somewhat upon the week. But buyers insist upon placing their 
orders at very low figures— es that can be accepted only upon 
the principle that most standing charges go on the same whe 
the works are kept on wholly or in part. 

Marked bar orders cannot be placed under £7, onwards to 
£7 12s. 6d. But there are few establishments of this class doing 
more than half-work. Medium bars are — to buy from £6 10s. 
down to £6, and common bars are procurable at a minimum 
from £5 17s. 6d. to £5 15s. per ton. Angles are from 2s. 6d. to 
5s. more than bars in all but the high-class sorts, in which the ratio 
of advance is greater. es are somewhat more inquired for 
than has lately been usual, and girder plates show signs of 
improving demand. But boiler plates are difficult to sell, either of 
the £8 10s. or of the £8 quality. 

Stamping sheets find full employment for the leading mills, at 
varying rates, and the mentee 2 of the highest qualities made 
from open-hearth steel ingots is steadily increasing. Sheets for 
galvanisivg and for working-up are in growing demand ; but, taken 
altogethef, the mills are scarcely so well employed as at the close of 
last year. For singles makers to-day—Thursday—in Birmingham 
and yesterday in Wolverhampton, asked £7 10s.; but in a mixed 
order, with doubles and trebles, singles were to be had from several 
firms at £7 5s. There was a fair London inquiry for sheets for 
export to South America, to India and the East generally, 
and to the West Indies. For these orders there was much 
competition, and the quotations of Staffordshire firms had to 
meet those of other districts. The prices which are being taken for 
orders in 50-ton lots of sheets of 10 w.g. upwards may be inferred 
from the fact that a quotation at £7 2s. 6d. delivered in London 
was too high ; and yet that quotation would have to be subject to 
a payment by the maker of nearly 20s. per ton in carriage and com- 
mission, Thus the sheets at works would have been under £6 5s. 

r ton. There was also a demand for common sheets capable of 

ing stamped into the small shovels which usually accompany low- 
priced American stoves. 


their fo bility of lighter h h 
eir forge. e practicability of using lighter hoops to secure the 
same strength as that obtai a with heavier hoo atent making 
the steel hoops popular alike for baling wool and cotton. 

The pig iron trade kee 
make, whether to the mill and forge or to the engineers for foundry 
use. Common qualities, in which cinder is ely used, were to 
be had to-day in Birmingham and yesterday in Wolverhampton at 
as low as £1 15s., from which figures prices rose up to £2 2s., 
according to the quantity of mine used in the original mixture. 
Part-mine pigs were to be had at from £2 15s. down to £2 5s, All- 
mine pigs were quoted at £3 2s. 6d. by some firms, whose quota- 
tion a fortnight ago was £3 5s., and some of the firms who at that 
time held out for £3 2s. were not wholly disinclined to take £3 in 
ae of good sales. Derbyshire Pigs were plentifully offered at 
£2 5s., and there were a few sales at £2 2s 6d. Northampton iron 
was to be had at from £2 5s. to £2 2s. 6d. Hematite pigs were led 
off by the Tredegar brand, for which £3 7s. 6d. was firmly 
demanded. A P anagee hardly inferior to that of Tredegar was 
obtainable in a few purchases at £3 5s. A third quality, made, 
also, in a third district, might have been had at between £3 5s. 
and £3. Consumers are generally well supplied, and they mani- 
fested a reluctance to buy in advance, expressing a conviction that 
— to the heavy stocks about the country, prices must rule 
lower. 

To-day a meeting is being held at the offices in Birmingham of 
Messrs. Carter and Carter, accountants, of the shareholders of 
the Willenhall Furnaces Company, Limited. The directors find it 
impossible at the prevailing low rates to make ata profit, and as 
recently there have been some losses, they see no alternative but 
the voluntary winding up of the concern, which consists of three 
blast furnaces at Wi enball, and some mines there. For a few 
months past the working of the furnaces has been stopped. 

Wrought iron tubes, mainly for gas and water <a are 
leaving all the principal works in large bulk for the Continent, 
South America, the Antipodes, the Indian empire, and South 
Africa. The home demand is not of great importance just now. 
Some contracts lately offered in this district have been secured by 
Glasgow makers, who have under uoted Staffordshire producers. 
To lessen, if possible, the existing competition, an effort is once 
more being made to form an association in the tube trade. 

The constructive ironwork in hand is lixely to receive augmenta- 
tion in the small railway bridge department, some railway com- 
panies being still engaged in replacing timber with iron structures 
of this class. A new gasometer work is being placed. 

Glazed iron mee | tiles, made upon the American principle 
by a Wolverhampton branch of an American firm, are going out to 
our colonies. Enamelled sign and name and advertising plates, 
encased in cast iron frames, are in growing demand for corpora- 
tions and large manufacturing firms. 

Wagon, cart, and carriage springs 
demand from the Cape and Natal, Australia, New Zealand, and a 


held to decide what shall be done in the matter. ‘A large 
amount of money has been ry sa a on the undertaking, an 
exceptionally fine working plant having been laid down. 

Of the colliers on strike in North Staffordshire, 3000 in the dis- 
trict of Longton returned to work on Monday morning at a 
10 per cent. reduction in wages. At the Berry Hill Colliery, near 


Hanley, and at the great Fenton Colliery, near Stoke-on-Trent, 
notices for a similar reduction which éxpired on Saturday have 


by the employers, in the hope 


been suspended for fourteen days 


in a languid state. Sales are difficult to © 


| | 
| 
Strips for tube making and hoops for baling are in more than ; 
average request. Baling hoops are in growing demand, made from 
steel. To meet the requirement in that respect there is a larger 
ew other distant markets. A little improvement marks the home 
orders, and numbers of the manufacturers are fully employed. 
Coal is without improvement ; but the prices of the best sorts 
remain strong at the lately declared drop. 
Mining operations at the Blackley Hall Colliery, near Oldbury, 
have this week been suspended and most of the men discharged, : 
the workings not having yielded coal, or sufficient indications of its 
existence to justify the managers in pursuing the search for the 
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hat a better trade may at the end of that time admit of the 
withdrawal of the notices. 

A meeting of representatives of ironworkers was held on Mon- 
day at Weduesbury, to id e proposals of the masters in lieu 
of the terms of the Employers’ Liability Act, but only 14 out of 
130 works in the district were represented. It was agreed, after 
some conversation, that with such an inadequate representation it 
would be unsafe to attempt to decide the question, and the meet- 
ing was adjourned sine die. 


NOTES FROM LANCASHIRE. 
(From our own t.) 

Manchester.—In the iron trade of this district business for the 
present appears to be almost paralysed, owing in some measure on 
the one hand to a real absence of any large requirements on the 
ae of consumers, and on the other to the generally entertained 

ief that values have not yet touched their lowest point, which 
not only checks any operations on the — of speculators, but 
actuates the few buyers who are in want of iron in holding back 
from week to week with the view of securing the best possible 
terms. Consequently when anything is done it is mostly in small 
hand-to-mouth parcels to cover pressing requirements, business 
being in quite as depressed a condition as at any period during 
1879, and there is also a strong conviction that prices will have to 
recede to as low figures as then prevailed. 

Lancashire makers of pig iron have made a few small sales 
during the week at prices averaging about 44s. for forge and 45s. 
for foundry, Jess 2} delivered equal to Manchester, but the new 
orders coming in represent nothing like in bulk those which are 
being rapidly worked off, and the deliveries on account of which 
have, up to the mage. chiefly kept the furnaces going. There is 
naturally, therefore, not a little anxiety with regard to the future, 
and to secure orders local makers coef be open to special offers at 
under the prices I have quoted above. 

In outside brands transactions have been very limited, and as a 
rule prices are lower. Some makers are not disposed to below 
late rates, but sellers have been offering at 6d. per ton under what 
they were asking last week, whilst cheap lots are being pressed 
upon the market by needy holders, and where business is done it is 
difficult to ascertain what prices have really been taken. Nominall 
quotations for delivery equal to Manchester range from 43s. 
to 45s. less 24 for Lincolnshire and eon get irons, and about 
45s. 3d. net cash for g.m.b. Middlesbrough, but the actual prices 
where iron is sold are in most cases under these figures. 

Manufactured iron maintains rather a better position in the 
market than the raw material. A few local makers are still kept 
tolerably well employed on old specifications, but there are very 
few new inquiries of importance, and good orders for early deli- 
very could be placed at low figures. For ordinary bars delivered 
into the Manchester district the average prices remain at about 
£5 12s. 6d. to £5 15s. per ton; hoops are to be bought at £6 2s. 6d. 
to £6 5s.; common plates, £615s. to £6 17s. 6d.; and sheets, £7 10s. 
to £7 12s. 6d. per ton. 

The reports which I hear from founders, engineers, tool makers, 
and machinists throughout the district continue almost without 
exception of a very unsatisfactory character. But little new work 

be coming in, and this is competed for at extremely 
low figures. 


It is rumoured that one of the largest machine-making firms 
in this district who do an extensive foreign trade contemplate the 
erection of works in Russia, to which they will send out their own 
men, in order to manufacture there, free from the heavy import 
duties now levied, the machinery for their Russian customers. 

The introduction of cast steel for all descriptions of engineering 
work is, amongst other things, rapidly driving cast iron out of the 
market for various classes of spur gearing, and to meet the compe- 
tition of Sheffield manufacturers, who are i strenuous 
efforts to secure the Lancashire trade, ae in the large 
sizes, wheelwrights in this district are laying themselves out to 
produce heavier steel castings than they have hitherto been able to 
turn out. In this direction, Messrs. Peter Rothwell, Jackson and 
Co., of Manchester, one of the principal firms in the district, and 
well kaown for the production of ptionally large cast iron 
wheels, are now laying down plant for turning out crucible steel 
castings for spur-gearing up to, I believe, 20 tons in weight, which 
will enable them to produce much heavier wheels than any that are 
at present being sent out of the Sheffield district. 

hear that the Lancashire and Yorkshire Railway Company 
has decided upon the erection at Fleetwood of a grain elevator on 
the American principle, with the view of affording every facility at 
the above port for the reception of grain from the United States. 
In order that the company might be enabled to avail itself of 
all the recent improvements, a special commissioner was sent to the 
United States, where he has inspected all the most approved appli- 
ances for the elevation of grain from ship-board into warehouses, 
and I understand that the company’s engineer is now engaged 
upon plans and specifications for a large warehouse and elevator. 

The same company, I also hear, is considering the advisability 
of replacing their present first-class carriages on their line between 
Manchester and Southport with new cars on the Pullman principle. 

A clock recorder for indicating the fluctuations of the water in 
the reservoirs is being constructed by Messrs. Bailey and Co., of 
Salford, for the Canterbury Waterworks. This recorder is similar 
in construction, although not so large, as the one already erected 
at the Sheffield Waterworks, and consists of an autographic re- 
corder with a revolving diagram, indicating for each day a riseand 
fall of 20ft. on a scale of lin. to the foot, actuated by an eight-day 
clock movement. 

A dull tone prevails throughout the coal trade of this district, 
and stocks are accumulating with short time in operation at a la 
number of the collieries. The better classes of round naturally 
only move off slowly owing to the season of the year, but the 
market is further weakened by the present very limited demand 
for the common sorts for iron making and manufacturing purposes, 
in consequence of which common coal is a comp a 
There is not the pressure in the market for engine fuel which 
was anticipated. Burgy continues plentiful, whilst the recent 
may of a number of chemical works in the district, with the 
small inquiry for brick-making purposes, is throwing a considerable 
quantity of slack upon the market, and prices are scarcely so stiff 
as they were. Prices all round, in fact, may be said to be easier, 
and at the pit mouth average about as under :—Best coal, 8s. 6d. 
to 9s.; seconds, 6s. 9d. to 7s. 3d.; common coal, 5s. 3d. to 5s. 9d.; 
burgy, 4s. 6d. to 5s.; and good slack, 3s. 9d. to 4s. 3d. per ton. 

In the shipping trade there is still an ab of any g 1 
activity, and low prices are quoted to secure oes. 

Barrow.—I cannot say that the hematite senate’ has yet shown 
any disposition towards a renewed activity, or even to a better 
position than that of the past few weeks. Inquiries from foreign 
and home consumers are being fairly made ; but there is a listless 
feeling in the hematite market, which is anything but healthy or 
re-assuring. My inquiries within the ves few days have given me 
opinion that the — must ere long be reduced a little more than 
it is at present. Indeed, a — is beginning to manifest itself 
in this direction. The prices o' forge and Bessemer qualities 
remain at much the same figures. No. 1 Bessemer is changin; 
hands at 58s. 6d. per ton, No. 2 at 57s., and No. 3 at 55s. 6d., all 
at makers’ works. No. 3 quality of forge iron is selling at 57s. per 
ton. Low prices are also ruling in the steel department. The 
mills are well employed, but this is on account of old contracts. 
A pretty large tonnage of this metal is going into delivery, but this 
is chiefly on home account, the deliveries to American and Con- 
tinental buyers not being large. Shipbuilders have not contracted 
for much new work lately, but they are still very busy on orders 
booked some time since. The demand for iron ore is not quite so 
brisk as it was. Orders booked some time since, however, will 
maintain a considerable output. Coal and coke in fair inquiry. 


Shipping only moderate. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is no improvement whatever in the coal trade, except in 
gas coal, which appears to be advancing in value. All other sorts 
are very low and in languid demand. Since my last letter I see it 
stated that the Shaw Hope Silkstone Colliery, near Barnsley, has 
been shut down, throwing a considerable number of men out of 
employment. Other collieries are said to be so poorly employed 
that similar steps are expected. 

The action of the Manchester, Sheffield, and Lincolnshire 
Railway Company in increasing the tonnage rate for coke and iron- 
stone is causing a good deal of dissatisfaction. Though the 
advance is not very great, it is stated to form a serious obstacle to 
the trade, most of the coke made in South Yorkshire being sent to 
North Lincolnshire. The Frodingham Iron Company is i 
down one of its furnaces, 

There is no change in the armour plate, steel rail, boiler and ship 
— trades since my last letter. l these departments are very 


A very brisk business is reported in wire for cable and telephone 

urposes, and agricultural implements are in improved demand. 

ere has been a clearing out of stocks which have accumulated 
during the winter. ‘ood i is anticipated during the 
forthcoming season. Sheep shears are largely called for. 

The Parkgate Iron Company, Limited, has issued its seven- 
teenth annual report. The directors state that during the past 
financial year the company derived considerable advantage from the 
contracts that had been made during the temporary 
excitement which prevailed in the iron trade. At the present time 
the <p of pig and finished iron are extremely low, and although, 
unlike other companies in the neighbourhood, they report a mode- 
rate demand for finished iron, the margin of profit is admitted to 
be very small. In consequence of the substitution of steel for iron 
rails, and the improbability of the rail mill ever being again 
required for the pu for which it was established, the directors 
have considered it advisable to appropriate £5000 out of revenue in 
reduction of the cost at which this mill stands in the books. After 
ae ing for bad debts and all other charges, the net profit made 

uring the year is £14,996, which, added to the sui of £795 
brought forward from last year, makes an available profit for distri- 
bution of £15,791, out of which an interim dividend has been paid 
amounting to £4858. It is proposed to pay a further dividend of 
£3 5s. per share on 2990 shares, making a total dividend of 74 per 
cent. for the year, and to carry forward £1215 to next year’s 
account. This report is regarded in the district as exceedingly 
satisfactory. 

A failure of some magnitude is reported in the Sheffield iron 
trade, a —— petition having been filed last Friday by 
William John Roseby, Tinsley Blast Furnaces, Tinsley, Don- 
caster, and Frodingham, ironmaster and merchant, and coke, coal, 
and ironstone merchant, also a mer in the Mid-Lincoln Coal 
Company, of Lincoln. The liabilities amount to £100,000. The 
assets, the value of which has not yet been ascertained, are con- 
siderable. The failure is attributed to severe losses in trade, in 
consequence of the prolonged depressions. 

At ey, on Monday, the magistrates adjudicated upon a 

ber of against the miners on strike at Ryhill Main 
Colliery for compensation, they having shut a colliery down and 
caused it to be idle. Fifteen horses and over 100 railway wagons 
were thus unemployed, and seven boats have left the colliery 
unloaded ; 15s. r tion was claimed from each man. Defen- 
dants were ordered to pay 10s. each compensation, and costs. 

Messrs. Spear and Jackson, Etna Works, have been awarded by 
the commissioners of the Melbourne Exhibition, the ‘‘ First Order 
of Merit,” in addition to a gold medal for special excellence in 
quality and finish of their exhibit of saws, files, and edge tools. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is no alteration yet to report in the general downward 
tendency of the Cleveland iron market. Production, considerably 
in excess of consumption and distributios, still goes on steadily 
and unrelentingly. Stocks and stores still increase day by day. 
Outside capitalists who, in the earlier months of the present and 
the latter months of last year, were ready and even greedily 
anxious to exchange their ready money for pig iron warrents, are 
now finding out that they made a great mistake. Their invest- 
ments have been thoroughly bad. The 1s. 6d. per ton premium 
they paid for their warrant fees, and representing the cost of 
putting into and taking out of store, is now worth only 9d. Their 
rent of one penny per ton per month is absolutely lost, and their 
interest of 2d. per ton per month has also totally disappeared. 
Not only so, but their principal sum of, say, 40s. per ton has 
dwindl down to 37s. Under these disappointing 
circumstances it is not to be wondered at that many warrant 
holders are quite sick of their fluctuating property ; so many 
that they are largely becoming sellers, and so contributing 
to help forward the evil they seek to flyfrom. The general verdict 
is that some furnaces, at least a dozen, must be blown out some- 
where. The Scotch ironmasters say they will not stop, and their 
Cleveland competitors think the obligation lies with the smelters 
of other districts. The prevailing idea is that out-lying and ill- 
situated works will have to give way in whatever district they may 
be situated, and that before very long, unless something unforeseen 
8 ily occurs to increase the demand largely. In the meantime 
it is to be noted that during the week it has been announced that 
one furnace in Lincolnshire and three in Staffordshire are likely to 
be put out. All this will tend to throw on to the market a quan- 
tity of material and a number of workmen, and so lower the cost 
of production for others. No. 3 g.m.b. pig iron may now be 
bought at 36s. 6d. per ton delivered at Middlesbrough, and little 
or nothing extra is expected for delivery up to the end of Septem- 
ber. Forge iron is about 9d. per ton less, and warrants 9d. per 
ton more, 

Shipments continue very poor, the usual daily average of 3000 
tons being by no means maintained. According to present 
pana it will be strange if the total for the month reaches 

,000 tons. e increase in Connal’s stores during the week is 
1194 tons, the total to 171,048 tons at Middlesbrough, and 
557,328 tons at their Glasgow store. 

In manufactured iron much more steadiness prevails. The 
order-books of the makers have quite as much upon them as was 
the case three months ago, but of course the average price is much 
lower. The only reason, indeed, for any weakness there may be in 
shipbuilding material is the tendency to fall in pig iron. Buyers, 
when they observe this, generally keep back their orders, in expec- 
tation of a corresponding fall in finished iron; and this holding 
back, wryeey practiced, produces the desired effect. There is 
no doubt but that East coast shipbuilders must now be making 
enormous profits. They filled their yards with work for many 
months ahead, at prices based on £6 15s. for plates and £5 15s. for 
bars and angles. Now they have the opportunity to purchase such 

rtions of their requirements as they may still need for £6 2s. 6d. 
or plates, and £5 7s. 6d. for bars and angles, The difference is a 
clear addition to their profits. Ironfounders are a little more 
active, but not sufficiently to allow of any rise in price. The coal 
market is decidedly flat, in sympathy with pig iron. In the 
common kinds of coal used for puddling, there is, indeed, a fall of 
about 3d. per ton. Best screened coal is, however, still able to 
maintain previous prices. 

Considering how ely the time of the members of the Iron and 
Steel Institute has of late been taken up at their meetings by 
papers upon the wonders of basic and other steel, and how enthu- 
siastically its merits have been set forth by those interested in it, 
it is almost refreshing to find that it is possible that here and 
there a crotchety individual exists with sceptical tendencies in the 
matter. We have no doubt this healthy scepticism will lead to 


further discussion, and that here, as elsewhere, the fittest will 
ultimately survive. 

A serious fire occurred on Monday night at the shipbuilding 
yard of Messrs. Wigham, Richardson, and Co., Walker-on-Tyne. 
Sheds, storehouses, machinery, stores, and other property were 
destroyed to an estimated value of £10,000. The yard contains 
onal hydrants, which were soon brought into requisition, but 
unfortunately the-pressure of water was not sufficient to be of 
much use. Various fire-engines also arrived, but here again 
difficulties occurred. The tide was dead low at the time, and the 
water in the channel of the river was distant and difficult of access 
in proportion. The whole amount will be covered, it is said, b 
insurance, and as there are other sheds and other machinery avail- 
able, the work of the yard will not be stopped. " 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE pig iron trade does not yet show any improvement. This 
week the market has on some days been quite stagnant, and on 
others, when any movement has taken place, it has generally been 
in a downward direction, so that quotations have declined again 
since last report. In the course of the week fully 3000 tons have 
been added to the stock in Messrs, Connal and Co.’s Glasgow stores, 
bringing it up to 557,727. The magnitude of this reserve will be 
all the more striking if it is noted that at the same period last year 
the stock aggregated 442,073 tons; in 1879, 261,549; in 1878, 
174,987 ; in 1877, 136,676, and in 1876, 63,194 tons, These figures 
will, no doubt, to some extent, be affected by the comparative 
amounts in makers’ hands, of which no reliable account is supplied, 
except at the close of each year. Butallowing for this, the increase 
is so remarkable, that the wonder is how prices have for so long 
been maintained at the rates of the past few weeks. Possibly the 
explanation may be that the warrant business is now spread over 
more and stronger orders. This week sales have been difficult to 
effect, even at quotations below those officially reported. So far 
as can be seen there is hardly any likelihood of an upward turn, or 
even a healthy steadiness in the market, until prices have gone to 
a lower level still. The past week’s shipments were 10,568 tons 
against 9416 in the preceding week, and 13,123 in the correspondin, 
week of 1880. The total shipments to date are 190,360, compared 
with 302,020 tons in the corresponding period of last year. ey 
are 6000 tons less than in 1879, but 40,000 tons more then in 1878, 
which was the smallest of the dull years of the past decade. In 
the Cleveland imports of pigs, on the other hand, there is a total 
increase to date of 22,137 tons, and last week’s arrivals amounted 
to 4260 tons. 
In the warrant market, business was done on Friday forenoon at 
from 45s. 9d. to 45s. 104d. cash, and 46s. fourteen days, the after- 
noon quotations being 45s. 9d. to 45s. 94d. cash, and 45s, 104d. to 
45s. lid. one month. On Monday morning transactions were 
effected to 45s. 10d. cash, and 45s. 114d. one month; and in the 
afternoon at from 45s. 9d. to 45s. 94d. cash, and 45s, 10d. to 
45s. 10}d. one month. The market was stagnant on Tuesday at 
about 45s. 8d. cash and 45s. 9d}. one month. On Wednesday 
transactions were effected down to 45s. 5d. cash, recovering 1d. at 
the close. To-day—Thursday—the market was quiet, with the 
business at 45s. to 44s. cash and 40s. to 44s. one month. 
The prices of makers’ iron tend downwards, and the following 
uotations are about 6d. below those of last week :—Gartsherrie, 
-0.b., at Ser Be ton, No. 1, 56s. 6d.; No. 3, 48s. 6d.; Colt- 
ness, 56s. 6d. and 48s. 6d.; Langloan, 57s. and 4%s.; Summerlee, 

: . and 48s, 6d.; Calder, 56s. 6d. and 48s.; Carnbroe, 52s, 
and 47s.; Clyde 47s. 6d. and 45; Monkland, Quarter, and Govan, 
47s. and 45s. each ; Shotts, at Leith, 57s. and 50s.; Carron, at 
Grangemouth, 52s, 6d.—specially selected, 56s. and 51s, 64d.; 
Kinneil, at Bo'ness, 47s. 6d. and 45s. 6d.; Glengarnock, at 
Androssan, 52s. and 47s, 6d.; Eglinton, 47s. and 45s.; Dalmelling- 
ton, 47s. and 45s, 

There is a fair amount of work in the manufactured arg 


The smelters at the Steel Company of Scotland’s Works, near 
Glasgow, struck work on Monday for an advance of 10 per cent. in 
their wages, which had been refused by the manager after the men 
had given the usual notice. 

There is a good business doing in coals, the shipments being larger 
than they were at this time last year, and the inland consumption 
fair for the season. It is many years since the miners have given 
so little trouble to their employers, and in consequence they are 
putting out a large quantity of coals and earning steady, if not 
very large, wages. For the first time since the last strike a meetin 
of the miners was held a few days ago at Motherwell, and addre: 
by some of their old leaders, who alleged that before the break-u 
of the Union they had 1s. 6d. per day more than now, althoug 
they were now putting out eight tons a day in place of three. It 
was alleged that the Acts of Parliament in recent years for 
the amelioration of the miners’ condition were set aside by rules 
which the men would not dare refuse to sign, An agitation is 
hardly likely to be awakened among the west country miners at 
this juncture. In the eastern mining counties, the shipping trade 
is improving, this being especially the case in Fifeshire, where the 
shipments at some of the ports are nearly double what they were 
at the same date last year. 

Among the past week’s launches on the Clyde is the Rome, a 
fine screw vessel, of 430ft. in length, 5100 tons, and 5000 
indicated horse-power, built by Messrs. Caird and Co., of Greenock, 
for the Peninsular and Oriental Steam Navigation Company. Her 
engines will have four cylinders, two of 44in. and two of 82in. 
diameter, and the stroke will be 5ft. She will have six boilers 
with thirty furnaces, and will accommodate 147 first and fifty 
second-class passengers. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A LARGE number of hands have been already paid off at Cyfarthfa ; 
the whole of the horses are in the market, and the process of blow- 
ing out the furnaces has It is, however, known that by 
new arrangements a good number of the men will have places 
found in the collieries and about the alterations until the steel- 
works are completed. To what extent the alterations will go is 
unknown yet, and they are most probably still under considera- 
tion. One thing is certain, that the change will be an elabo- 
rate one, and such as to give gg a a amongst 
the first-class steelworks of the kingdom. Glancing through 
the iron and coal district, I can see unmistakeably that 
both in iron and coal there will be considerable transforma- 
tions worked in the present year. Briton Ferry, to wit, is one 
place where a change is threatened. If iron can be worked more 
cheaply at one place than another, and freightage and fuel arrange- 
ments less, this is the place. Previously worked by Evans and 
Davey, and since by Townsend, Wood, and Co., with Mr. aby 
as manager, no one doubted the prosperity of the concern, and 
am still inclined to the opinion that a reduction of wages may be 
the sole object in view for the announcement made of discontinu- 


ance of all contracts. 
The special advan of the works areso considerable that a 
ed as most unlikely, 


stoppage may be r 
Bookers Works, Pentyrch, Cardiff, form another item of con- 


sideration. These, collieries and all, will be formed into so many 
lots and sold at the Royal Hotel, Cardiff, shortly. The 
realised will depend very much upon what condition the tin-plate 


very ve f One or two qualities of bars are quoted at a little less 
money this week. Steel boiler plates are given at £11 15s.; ship 
pee, £11; and angles, £10; iron bars, £5 15s. to £6 5s.; 
oiler plates, £7 10s. to £8; £6 15s. to £7; angles,’ £5 15s, to 
£6 5s. 
| 
| 
| 
? 


May 20, 1881. 


THE ENGINEER. 


379 


may be in at the time of sale. At 
pe it * a little firmer. Twelve works are 
Pile in the district, and about fourteen mills at 
the other works. The average prices obtained 
for coke plate may be taken as 17s., and the 
number of stoppages may be regarded as certain 
to operate favourably at that price. 

Including Cyfarthfa, it will be seen that the 
jron trade of Wales is undergoing a meta- 
morphosis, and in coal the changes on the 
carpet are almost as great. In June next, at 
the Llancaiach and Gellygaer collieries, all the 

lant, wagons, and materials, engines, &c., 
sold. Also at the end of May, at Lebanus 
Colliery, Blackwood, all will be sold—machinery, 
plant, &c.; and in tin-plate, as stated, there 
are enough concerns idle to make one appre- 
hensive of serious breakdowns, if not total 
collapses of once flourishing industries. ‘ 

With all this there is yet a degree of permestiy’ 
prevailing, consequent on the excellent condition 
of thecoal trade. The shipment from Wales last 
week was close upon 150,000 tons, of which 
Cardiff alone sent 111,000 tons, and the quan- 
tities sent by coast-wise and land were very 
large. In the neighbourhood of Swansea the iron 
and steel trade is not brisk, and the coast trade 
of April compared with April of previous year 
shows a falling off of 36, tons. This month, 
however, promises to make amends, and the 
opinion held in safe quarters is that the falling 
off is only due to exceptional causes. 7 

The progress made at the new docks is not 
sufficiently great, as seen from the pier, to justify 
the promise of completion = | October. Still the 
work is in able hands, and with good weather 
a large stride may be made. The severe winter 
must have told considerably as a drawback. 

The vigorous administration of affairs at the 
Bute Dock, Cardiff, by Mr. W. T. Lewis, is 
beginning to bear fruit. The work is now more 
effectually done at a quarter of the cost. The 
Augean needed an energetic broom. The Presi- 
dent of Marseilles port was at the docks this 
week, and spoke in high terms of the arrange- 
ment. In his opinion ‘‘there is a great future 
before Cardiff.” 

The total iron and steel shipped from Cardiff 
and Newport, Mon., last week was slightly over 
10,000 tons. 


THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners o, 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance: 
both to themselves and to the Patent-ofice officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specification, 


Applications for Letters Patent. 

*,* When have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

10th May, 1880. 

2026. Separator, H. E. Kratz.—(M. Deal, U.S.) 

2027. Roxx, H. Langsford, Islington, London. 

2028. WATERPROOF Canvas, G. and W. Good, Yeovil. 

2029. Derectinc FRAUDULENT ALTERATIONS in CHEQUES, 
&c., R. Murray, Southwark. 

2030. Covovrinc Matrers, J. A. Dixon.- (C. Rumpf, 
Blberfeld, Germany.) 

2031. Presstnc Horn, D. Stewart, Aberdeen. 

2032. Skins, L. A. Bernard, Italy.) 

2033, Piates, &c., M. and R. Slack, Bollington, 

2034. Avromatic Foo Siena, H. Whiteherd, Buc 
and T. Dodd, Winsford. 

2035. Intp1um, W. P. Thompson.—{J. Holland, U.S.) 

2036. Ticket Apparatus, J. J. Mielecki, London. 

2087. Dryine, &c., H. J. Haddan.—(&. H. Potter, U.S.) 

2038. Evecrric Licutinc, H. J. Haddan. 4R. J. 
Gulcher, Bielitz-Biala, Austria. 

2039. Brnpinec Cut Crops, G. A. Walker, Sutton. 

2040. ArtiriciaL Stone, P. Jensen.—(#. J. Erichsen, 
Copenhagen, Denmark.) 

2041. ConrroLLine Exvectric Currents, L. M. de B. y 
O'Lawlor, London. 

2042. Root-currinac Macuryes, J. Hornsby and J, 
Money, Grantham. 

2043. Conveyinc Heat, &c., W. T. Whiteman.—(J. 
Newton, New York, U.S.) 

2044. Firecrates, W. Clapham, Leeds. 

2045. Burninc Liquip Hyprocarspon, W. R. Lake.— 
(R. Lighthall, Brooklyn, U.S.) 

2046, FasTeNeR for Boots, J. Abrahamson, London. 

2047. Removine Hair from J. Blumm, London. 

2048, Makino Jornts, M. Benson.—(A. H. Fancher, U.S.) 


11th May, 1881. 
2049. Vevocrpepe, G. M. Jones, Cambridge. 
2050. Tram Raixs, W. Sterling, Rusholme. 
2051. Hats, J. H. Neave, Macclesfield, 
2052, Connections, H, F. Baker, Smethwick. 
2053. Patrerns, J. H. Noad, Essex. 
2054. Brakes, H. H. Duke, Westbury. 
E. Wilson, Preston 
2056. Driving Tacks, W. Lake.—(G@. J. Cuperrell, U.S. 
2057. Macyetic Coma, J. Richards Drake, 
2058, Petroteum, 8. Pitt.—(P. Dittmar, Russia.) 
Desions, A. Guattari, London. 
INDOW-CLEANING CHatr, A, M. Clar! 
Dormitzer, New York.) 


12th May, 1881, 

2061. Propvctnc, AN IMAL Cnarcoat, D. Fife, Barn 
2062. Stretcuine Fasrics, 8. Hallam, Manchester. 
2063. Tank, H. Kirkhouse, Penarth, and H. W. Lewis. 
2064, Come Gi 

. Cone Geaninas, 8. H. Saxby, East Clevedon 
2065. Pianorortes, G. W. N 

. CARBURETTING Air, W. P. 
Namur.) 

7. Lawn Tennis Bats, W. P. Th 
British 

. Enotes, J. McFerran and W. Renni: 
2069. Expansion Gear, C. Pieper.—( Pott 
2070, Borttes, J. Broadbi » Manchester. 
2071. CorKING MACcuHINgs, A, Weir, Belfast. 
2072. Date Frurt, T. F. Henley, London. 
2073. InpicaTinG the PREsENCE of Frre-pamp, H. J, 
Sera 

Packie, W. T. 

iteman.—(Defalque and Co., 
2075. Power Hammers, J. Patterson, London. 

76. TRANSMITTING Motion, J. F. Haskins, London. 
aghlinkerfues, Germany. 

. Execrric Lamps, C. H. Gimingham, London. 
2080, Oxyaen, &c., A. M. Clark.—(N. Hélouis, Paris.) 
— M B. D. Healey, Blackburn. 

ionic APPARATUS, H. E. Coo Lo’ 

2083. MoTIVE-POWER ENarnes, J. 
18th May, 1881, 
2084, Carstans, B, C. Scott, Chester-terrace, London. 


Progections, § and J. Chandler, London. 

2086. Sream Pumps, F. Pearn, 8. Pearn, and T. Addy- 
man, West Gorton, Manchester. > 

2087. Recuiatine Taps, &c., G. Osborn, Brighton. 

2088, ConveyinG INTELLIGENCE, J. Baker, London, 

2089. VeLvets, J. Newton and J. E. Harrison, Oldham, 

2090, Lockina BorrLe Moutps, W. Arthur and KR. W. 
Smith, Fitzwilliam Quay, Dublin, 

2091. ILLuminatiNG Gas, J. Keith, Edinburgh. 

2092. Harvestinc Macuines, J. Miller, Edinburgh. 

2093. Corn Mixts, A. E. F. Chattaway, Wixford, 

2094, Tuck-pointinc WALLS, W. N. Bundy, Whittlesea. 

2095. Spinnina Fires, 8. Tweedale, Accrington. 

2096. SuppLyinc Gum to Paper, J. J. Allen, Halifax. 

2097. SusstituTe for Corre, R. Hall, Lindley. 

2098. Dossres, &c., J. Garstang, Burnley. 

2099. SEL¥-WARPING MercuanisM, 8. Cook, sen., and 
8. Cook, jun., Bury. 

2100. Locks, &c., A. A. Bedford, Clapham. 

2101, SecurinGc Raitway Cuairs, W. Nevill, Ferryside, 

2102. Terne PLates, D. Leyshon, Penclawdd, 

2193. Printine C, T, Bastand, Camberwell. 

2104. Borries, F. 8. 8. Darby, Wandsworth. 

2105. Empossep Faprics, F, C, Jeune, London, 

2106. Rock TunNELLING, H. N. Penrice, Hatfield. 


14th May, 1881. 

2107. Curomocrapuic Prixtixnc, H. J. Haddan.— 
W. H. Forbes, Boston, U.S. 

2108. Corron PiLe PLusHes, W. Irlam, Eccles. 

2109. the SpeEp of Steam Enarnes, H. 
Linley, Salford. 

2110. Vacuum Pans, A. Watt, Liverpool. 

2111. Cropping Macuines, W. W. Urquhart and J. 
Lindsay, Dundee. 

2112, FLANNEL, W. Schofield, Rochdale. 

2113. Sopa, E. Solvay, Brussels. 

2114. W. Spence.—(C. Piefke, 

2115. Harr, J. Careless, Birmi 

2116. TRAVELLING Cabinet, W. M. Cochrane, London. 

2117. Apparatus having a GeLatinous Surrace, J. H. 
Noad, East Ham. 

2118. MaNnprRIL, C. Croissand and P, P. Huré, Paris. 

2119. A. W. Pocock, Wandsworth. 

2120. TurasHinc Macuines, F. Wirth.—(P. Mayfarth 
and Co., Frankfort-on-the-Maine, Germany.) 

2121. Screw Prorevers, W. R. Lake.—(J. Root, U.S.) 

16th May, 1881. 

2122. Gas Motor Enarnes, J. Dougill, Manchester. 

2123. Drivino Betts, D. Williams, North Wales. 

2124. Hypravuiic Caps, F. Wirth.—(N. Franz and FP. 
Westmeyer, Germany, 

2125. Sreerine, &c., Vessets, A. Figge, London. 

2126. Renovatine, &c., the PottsH of Woop, &c., 
C. D. Abel. (B. Schultz, Berlin.) 

2127. LirE-PRESERVING GARMENT, F. W. Brewster, 
Westminster. 

2128. Sreerina, A. B. Brown and W. King, Edinburgh. 

2129. Sarery Vatve, W. Lake.—(A. Pleichl, Vienna. 

2130. Steerinc, W. Morgan-Brown.—(H. Lindemann, 
Germamy. 

2131. Stoves, F. H. F. Engel.—(H. Kock, Hamburg.) 

21382. Crane, J. Hurst, Brighton. 

2133. Pumps, W. Lake.—(W. and J. Jacobs, Holland.) 

2184, Cutrina CyLinprRicaL Corgs, J. Gazeley, U.S. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
1984. Curtinc Oren Tix Cases, H. Knight, Ryde, Isle 

of Wight.—7th May, 1881. 

1988, Spivninc Carpep Woot, &c., A. Munzinger, 
Olten, Switzerland.—7th May, 1881. 

1995. BREAKING Stones, &c., W. R. Lake, Southam 
ton-buildings, London.—A communication from P. 
W. Gates, Chicago, U.8S.—7th May, 1881. 

2001. Waterproor Casinc for Carrripces, H. A. 
Bonneville, Cannon-street, London.—A communica- 
tion from A. A. Biennait, Paris.—9th May, 1881. 

2011. Can Wuee.s, E. L. Taylor, Philadelphia, U.S.— 
9th May, 1881. 

2023. Recutator Gas Burners, H. Zwanziger, 
Vienna. — A communication from J. Janky, J. 
Ri y, and C. Ri y, Vienna.—9th May, 
188 


1. 

2045. Burnixc Hyprocarzpon, W. R. Lake, 
Southampton-build 
from R. hthall, Brooklyn, U.S.—10th May, 1881. 

2048. Maxine Jornts, M. Benson, Chancery-lane, 
London.—A_ communication from A. H. Fancher, 
Brooklyn, U.8.—10th May, 1881. 

2081. Hyprav.ic Pumps, B, D. Healek, Blackburn.— 
12th May, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 


1881. Puppiino Iron, &c., A. P. Price, London.—10th 
1878. 


May, 1878. 

1883. Workine Up Snearinos, J. H. Rogers, Lianelly. 
—10th May, 1878. 

1899. SoLrp Lye, A. C. Henderson. London.—11th 


lay, 1868, 

1910, FeatHer Fasric, M. Brewster, Edinburgh 
13th May, 1878. 

1905. Prerpantna Corton, &c., J. Greenwood and J. 
Thornely, Stockport.—11th May, 1878. 

1918. Repropuctno F. Wirth, Frankfort-on-the- 
Maine.—13th May, 1878. 

1943. Corton Ciotu, W. Brown, jun., Cooks- 
town, Ireland.—15th May, 1878. 

2109. Looms, G. A. M. Malleval, Tarare, France.—27th 


1878. D 

1907. Hyprocarpon Stoves, D. P. Wright 
.—11th May, 1878. 
1961, Hypraviic Gantry, M. Atock, Dublin.— 16th 


May, 1878. 

1913. THRasHinc Macuines, R. R, Holben, Barton.— 
18th May, 1878. 

1928. Crusninc Bones, T. Archer, jun., Dunston.— 
14th May, 1878. 

1960. BREECH-LOADING Frre-arms, A. M. Clark, Lon- 
don.—15th May, 1878, 

2034. Presses for Grarninc Leatuer, A. M. Clark, 
London,—2lst May, 1878. 

Hives, A. M. Clark, London.—17th 

uly, 1878. 

2145. Merauiic Cases, H. W. Herbst, London.—20th 
May, 1878. 

1944. Bortno Rocks, G. Forsyth, Lancaster, and E. 
Barnes, Ulverston.—15th May, 1878. 

&c., W. Stannard, Leek.—15th May, 

2004. CHaFF-CUTTING MACHINEs, 8, Edwards, Salford. 
—18th May, 1878. 

2031. Priyters’ Quorns, W. R. Lake, London.—2lst 


fay, 18 
2188. Weavens’ Haryess, W. R. Lake, London.—3lst 
ay, 1878, 
2365. CarTRIDGESs, W. Morgan-Brown, London, 
June, 1878, 


Patents on_ which the Stamp Duty of 
£100 has been paid ty 

1662. Rermina Leap, G. Luce, Marseille, France.— 
llth May, 1874. 

1676. Foroinc Merats, A. M. Clark, London.—11th 
May, 1874. 

1696. Sawina Stone, &., R. Cox, Weymouth,—13th 
May, 1874. 


Notices of Intention to Proceed with 
Applications. 


Last day for fling opposition, 8rd June, 1881. 
4847. Oprarninc O11 from Perroteum, W. R. Lake.— 
Com. from J. E. Borne.—22nd November, 1880 
5449. Foc W. B. Barker, Southampton- 
ildings, London.—28th December, 1880. 
101, Furnaces, &c., J. Lart, London.—A communica- 
tion from C. 'W. Doten, U:S.—8th January, 1881, 


105. Mor Wrincer, J. Whittingham, Willaston, Nant- 
wich.—8th Janvary, 1881. 

110. Perroratinc JacquaRp Carps, T. G. Lomas, 
Withington.—10th January, 1881. 

111. Preventine Suips Sink, R. G, Sayers, Hunter- 
street, London.—l0th January, 1881. 

113. Twistine, &c., Yarns, J. Farrar, Halifax.—1l0th 
Januw $81. 

116. Carpinc Enoryes, P. L. Klein and G. Hundt, 
Dusseldorf, Prussia.—1l0th 1881. 
121. Furnaces, W. P. Thompson, High Holborn, Lon- 
don.—Com. from J. McAuley.—11th January, 1881. 
139, Retievine on Ropes, C. Mace, Sunder- 
land,—12th January, 1881. 

150. Propetiinc, &c., CarriaGes, R. C. Nicholl, 

treatham.—12th January, 1881. 

167. Packie, C. A. Maynard, Clemert’s-lane, London. 
—Com. from F. Walton.—13th January, 1881. 

171. Furnace Bars, C. Whitfield, Newcastle-on-Tyne. 
—13th January, 1881, 

188. Sewina Macuines, J. C. Mewburn, London.— 
Com. from E, Antoine.—l4th January, 1881. 

191. Looms, J. Northrop, Millhome Shi , near Skip- 
ton.—l4th January, 1881. 

195. CLose Stoves, H. Doulton and W. P. Rix, Lam- 
beth.—l4th January, 1881. 

197. Treatine Saccuakine Liquips, W. R. Lake, Lon- 

ion. - Com. from G. B. er.— 14th January, 1881. 

208. Preparino, &c., Faprics, R. W. Morrell, Brad- 
ford, and J. Shaw, Wakefield.—15th January, 1881. 

209. CaANDLEs and Tapers, E. G. Brewer, London.— 
Com, from F. M. Joly.—15th January, 1881. 

281. Crusnine, &c., Susstances, P. Pfleiderer, Lon- 
don.—Com. from C. Meinecke.—22nd January, 1881. 

282. VELociPEDEs, E. R. Settle, Trafalgar-square, Lon- 
don.—22nd January, 1881. 

295. RerriceraTinc, J. Gwynne, Hammersmith.— 
22nd January, 1881 

307. Preventinc WATER FREEZING in WaTER PIPEs, 
J. Rule, Dublin.—24th January, 1881. 

459. DistRIBUTING MANURE, H. A. Bonneville, London. 
—Com. from L, A. Couteau.—3rd February, 1881. 

492. Sarety, &c., Lamp, V. Ragosine, Russia.—A com- 
munication from F. von Kordig.—5th February, 1881. 

514. Drivinc Macuines, L. Boye and E, Miiller, 
Saxony.—7th February, 1881. 

564. Insecrors, W. L. Wise, Westminster.—Com. from 
H. Cuau.—9th February, 1881. 

571. Ventiatinc, &c., H. Mestern, Berlin.—l0th 
February, 1881. 

806. Purniryinc, &c., Coat Gas, G. A. Northcote, 
London.—25th February, 1881. 

884. Marine EncinE Governor, J. G. Tongue, Lon- 
don.—Com., from W. Wtirdemann.—2nd March, 1881. 

955. Inpicatinc, the Pressure &c., of Stream, L. 
Boye and E, Miiller, Saxony.—5th March, 1881. 

1056. ArtiFiciaL Firowers, W. Spence, London.— 
Com. from W. lberg.—1lth March, 1881. 

1268. Storrers for Borries, N. Thompson, Southamp- 
ton-buildings, London.—22nd Murch, 1881. 

1525. Fasteninos for Boots, &c., W. R. Lake, London. 
—Com. from T. L. Jacobs. —7th April, 1881. 

1582. Hotpinc Hanks of Woo, W. Graham, Monk 
Bretton.—llth April, 188i. 

1627. Carpets and Ruas, G. O. Holloway, Kidder- 
minster.—13th April, 1881. 

1639. NiTRO-BENZOLE, J. Deucker, Manchester.—1l4th 
April, 1881. 

1751. Actinometres, &c., F. Hurter, Widnes.—23rd 
April, 1881. 

1768. Macnesta, &c., H. Wedekind, London.—A com- 
munication from H. Hauenschild.—23rd April, 1881. 

1912. BurnisHinc Heets of Boots, W. R. Lake, Lon- 
don.—Com. from Z. Beaudry, U. Beliveau, T. L. 
Hoitt, H. L. Brown, and J. Peck.—3rd May, 1881. 

1913, PerroraTEep CyLinpers, &c., W. R. Lake.—Com. 
from A. Reeve.—3rd May, 1881. 

1914. Grvinc Inrormation, W. R. Lake, London.— 
Com. from E. 8. Boynton.—3rd May, 1881. 

1944. Preumatic REFRIGERATING Macuines, M. J. 
Klein, New York.—4th May, 1881. 

1955. Rorary Enocrves, H. balt and T. Hawkins, 
San Francisco, U.8.—5th May, 1881. 

1984. Openinc Try Cases, H. knight, Ryde, Isle of 
Wight.—7th May, 1881. 

2001. InsuLatineG, &c., Casinc, H. A. Bonneville, Lon- 
don.—Com. from A. A. Biennait.—9th May, 1881. 
2011. Carn WaeEets, E. L. Taylor, Philadelphia, U.8S.— 

9th May, 1881. 


Last day for filing opposition, 7th June, 1881. 

127. Revo_vine Suurrers, J. Stones and E. Phillips, 
Ulverston, and T. Kirby, Barrow-in-Furness.—11th 
January, 1881. 

134, Toot Hotpers, J. M. Bibbins, High Holborn, 
London. —12th January, 1881. 

135, STONE-BREAKtING W. Taylor, Leicester. 
—12th January, 1881. 

137. Pives of Urinats, J. Reffitt and W. Irwin, 
Leeds.—12th January, 1881. 

141. Kris, J. Briggs, Clitheroe.—12th January, 1881. 

147. Securtna the Conrents of Borries, J. Betje- 
mann, London.—12th January, 1881. 

H. Wenham, New Bond-street, 

London.—12th January, 1881. 

152. Evecrric Batreries, J. A. Lund, Cornhill, Lon- 
don.—12th January, 1881. 

155. Toots for Curtrye Grass, &c., I. Whitehouse, 
Bridgtown.—12th January, 1881. 

159, Cueckinc Money Droppep into Titts, 8, Fynn, 
Limehouse.—13th January, 1881. 

162. VENTILATING BuILpDINGs, T. Rowan, Ryde, Isle of 
Wight.—13th January, 1881. 

166. Stoppers for Bortries, J. Wilkinson, Swinton.—- 
18th January, 1881. 

169, PLanine, &c., Woop, G. Richards, Manchester.— 
13th January, 1881. 

176, Hanp Stamps, G. K. Cooke and E. Hurles, Lon- 
don.—Com. from E, Gumbs.—13th January, 1881. 
183. FasTEenine, &c., CARRIAGE Doors, A. Ross and 8. 

Palmer, Larne, Ireland.—l4th January, 1881. 

198. SHEAF-BINDING, &c., E. G. C. Bomford, Fladbury, 
«& H. J. H. King, Newmarket.—15th January, 1881. 

200. Conveyinc, &c., Power by Evecrricity, J. 
Imray, London.—A communication from G. E. 
Cabanellas.—15th January, 1881. 

205. ConpENsING Apparatus, T. J. Rayner, Chancery- 
lane, London,—15th January, 1881. 

211. Sizine, &c , Woor, C. Anderson, Osborne-terrace, 
Leeds.—15th January, 1881. 

239. PRESERVING GrounD C. Pieper, Berlin.— 
Com. from A. von Ho! —20th January, 1881. 
243. WaTeR-CLOseT CisTeERNS, J. Shanks, Barrhead.— 

20th January, 1881. 

253. ELecrric Currents, C. G. Gumpel, Leicester- 
square, London.—20th Jan , 1881. 

390. Resprrators, E. Rinziand A. A. Berthier, Lon- 
don. —28th January, 1881. 

427. SHoes of Horses, R. Ingram, Store-street, Lon- 
don.—lst February, 1881. 

618. AppLyinG Motive-PoweERr, W. H. J. Grout, Watson- 
street, London.—14th February, 1881. 

717. Fastener for Doors, J. Woodward, Wolverhamp- 
ton.—19th February, 1881. 

869. Lirts or Hoists, D. Edwards, Cardiff.—lst March, 
1881 


972. TricycLes, C. G. Hawkins, Leyton-road, Essex.— 
7th March, 1881. 

1209. Umpretta Frames, G, Neu, King-square, Lon- 
don.—19th March, 1881. 

1214. Hotpine Pictures, R. Sherwin and G. Evans, 
Worcester.—19th March, 1881, 

1352. RecuLatine Fanuicuts, W. Leggott, Bradford. 
—26th March, 1881. 

1532, AGRICULTURAL EpceE Toots, W. Morgans, Bristol, 
and M. G. Morgans, Mells.—7th April, 1881. 

1660. Borter Furnaces, A. W. L. die, London.— 
Com. from W. Duryea.—14th April, 1881. 

1731. SutpHaTE of Atumina, A. A, Croll, Coleman- 
street, London.—2lst April, 1881. 

1773. a RIFLEs, Morris, Lewisham.—25th 

1783. Measurine Evecrric Currents, E. G. Brewer, 

London.—Com. from T. A, Edison.—25th April, 1881. 


151. Microscopes, 


1802, Erecrric Licuts, &c., P. Jensen, London. — 
Com. from T. A. Edison.—26th April, 1881. 

1808. Uritisinc Liquip, &c., HyDROCARBON as FUEL, 
W. R. Lake, London.—A communicaiion from J. W. 
Houchin and J. R. Houchin.—26th April, 1881. 

1836, HarpwakE, F. C. Glaser, Berlin.—A communi- 
cation from C. Haegele.—28th April, 1881. 

1847. Exrractinc Copper, W. W. Hughes, Bayswater, 
London.—28th April, 1881. 

1995. Breakine Stones, &c., W. R. Lake, London.— 
Com. from P, W. Gates.—7th May, 1881. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on 
the 13th May, 1881.) 

4584. RatLway Brakes, W. P. Thom Hol- 

4703. TwisTING, -» MACHINEs, J. 
Milnsbridge.—15th November, 1880. 

4707. VELOCIPEDES, E. Burstow, Queen-street, Lon- 
don.—16th November, 1880. 

4708. Sounpinc Surps’ R. Jones and J. Jones, 
Rhyl.—16th November, 1880. 

4713. Braces, G. W. von Nawrocki, Berlin.—l6th 
November, 1880. 

4714. Concrete Buitprnes, J. M. Tall, Dulwich.—16th 
November, 1880. 

4716. AUTOGRAPHIC PrintING, E. Edwards, London.— 
16th November, 1880. 

4726. Puccinc Mitts, R. R. Gubbins, New Cross.— 
16th November, 1880. 

4730. Sarery Vatves, C. Stuart, Fenny Stratford.-- 
17th November, 1880. 

4731. Steam Vatves, C. Stuart, Fenny Stratford.— 
17th November, 1880, 

4732. Forcinc SausaGe Meat into Skins, T. Williams 
and W. Sangster, London.—17th November, 1880. 

4735, SypHons and Traps, D. Brown, Huddersfield.— 
17th November, 1830. 

4736. Weicuine Devices, B. J. B. Mills, London.— 
17th November, 1880. 

4748. VessEts for on A. C. Ly and R. Wallwork, 

4755. Exvecrric Lamps, J. A. Berly, Peckham Rye, and 

Hulett, London.—18th November, 1880. 

4757. TRaM-cark Enoines, J. Hall, Manchester.—18th 
November, 18£0. 4 

4759. Supptyinc Furnaces with Fvet, J. Proctor, 

urnley.—18th November, 1880. 

4761. Domestic Grates, &c., H. Thompson, Islington. 
—18th November, 1880. 

= — T. Fairley, Birmingham.—19th Novem- 

1880. 

4803. ORNAMENTAL Prixtixe, J. Macleod, Renton.— 
20th November, 1880. 

4846. CoLourinc Marrers, O. N. Witt, Mulhausen, 
Germany.—22nd November, 1880. 

4864. Dressrnc P. Jensen, London.—23rd 
November, 1880. 

4879. Hoistinc Macuines, J. B. Handyside, Glasgow. 
—24th November, 1830. 

4913. Lavatory Vatves, F, E. Tompson, Wolverhamp- 
ton.—25th November, 1880. 

4938. Gas Srove, W. Wyman, Gloucester. — 27th 
November, 1880. 

4971. Prrers for Currinc Wire, J. T. Neighbour, 
London.—29th November, 1880. 

5058. ARTIFICIAL TALLow, M. de la Vega, New York, 
U.S.—4th December, 1880. 

5060. REFRIGERATING A. 8S. Haslam, Derby. 
—4th December, 1880. 

5065. METALLIC PLates, &c., B. Bloomer, Stourbridge. 
—4th December, 1880 


5066. SucaR, M. de la Vega and L. D‘Oliveira, New 
York, U.8.—4th December, 1880. 
5295. Winpow SasHEs, W. Phillips, Leeds.—17th Decem- 


ber, 1880. 

5315. Tacks, &c., E. P. Alexander, London.—18th 
December, 1880. 

5319. ALPHABET or CopE System, A. M. Clark, Londen. 
—18th December, 1880. 

5471. Gas Motor Encrxes, R. Hutchinson, London.— 
29th December, 1880. 


300. Workinc Raitway Pornts, G. Edwards, Chelten- 
ham.—22nd January, 1881. 

375. Bankers’ CuEeques, A. Dufré and O. Hehner, 
London.—27th January, 1881. 

409. Drymsc Corre, &c., J. Gordon, London.—3lst 
January, 1881. 

586. CHIMNEY-PIECE ~ tec &c., R. H. Gudgeon, 


704. Corks for Borries, &c., F. Des Voeux, Southamp- 
ton-buildings, London.—18th February, 1881. 

739. Marxrina the Grounp for Lawn TEnnIs, &c., F. H. 
Ayres, London.—21st February, 1881. 

896. ReFrninc CampHor, W. H. Atkinson, Camberwell- 
road, London.—2nd March, 1881. 

990. Framinc for Writinc J. J. Dixon, 
Bangor,—8th March, 1881. 

1013. ORNAMENTAL Pottery C. Westwood and 
R. A. Windmill, Brierley-hill.—9th March, 1881. 

1017. Furnaces, A. M. Clark, London.—9tk March, 
1881 


1058. PNeumatic Brake Apparatus, F. W. Eames, 
Leeds.—11th March, 1881. 
1161. Purirication of ALKALINE Sotutions, E. Carey, 
Gaskell, jun., and F. Hurtor, Widnes.— 17th 
March, 1881. 


(List of Letters Patent which passed the Great Seal on the 
17th May, 1881.) 

4752. Cutrine, &c., Srone, J. Holgate, Burnley.—18th 
November, 1880. 

4756. Sprina Martrrices, J. B. Rowcliffe, Glossop.— 
18th November, 1880. 

4766. Locks, &c., T. E. Julien, Kennington Park-road, 
London.—18th November, 1880. 

4769. Rotier, &c., C. Herbert, Edinburgh.—l9th 
November, 1880. 

4774. SicNaLLine, M. C. Denne, Eastbourne, and T. J. 

mne, Red Hill.—19th November, 1880. 

4777. Macuives, A. C. Herts, Bloomsbury, 
London.—19th November, 1880. 

4786. Teapots, W. H. Andrew, Sheffield.—19th Novem- 


ber, 1880. 

4794.’ Boxes, &c., W. R. Lake, Southampton-build- 
ings, London.—19th November, 1880. 

4796. PERMANENT Way, A. Fairlie, King William-street, 
London.—19th November, 1880. 
4798. Roturna, &c., Wire, R. A. Hill, Sheffield, and 
H. B. Barlow, Manchester.—20th ber, 1880. 
4800. Propetiers, E. G. Brewer, Chancery-lane, Lon- 
don.—20th November, 1880. 
4805. Corps, J. and W. Schofield and J. E. Bentley, 
Littleborough.—20th November, 1880. 

4806. Pumpinc Vatves, W. Stainton, Liverpool-strect, 
London.—20th November, 1880. 

4810, Revo.vine Frame for E. Edmonds, 
Fleet-street, London.— 20th November, 1880. 

4811. Grinpinc, R. R. Gubbins, New-cross, London.— 
20th November, 1880. 

4812. Courtine, &c., Carriaces, F. Barnes, Tyle- 
hurst, Reading.—20th November, 1880. 

4815. Presstno, &c., Farrics, G. H. Nussey and W. B. 
Leachman, Leeds.—20th November, 1880. 

4818. SHARPENING Pencits, W. R. Lake, Southamp- 
ton-buildings, London.—20th November, 1880. 
4822. Generator, A. C. Hend » South 
buildings, London. 22nd November, 1880. 
4826. Hrets for Boots, 8S. H. Hodges, Street.—22nd 
November, 1880. 

4830. Bouquet Hotpers, F Wirth, Frankfort-on-the- 
Maine, Germany.—22nd November, 1880. 

4832, WoopEN PavemMENTs, E. Young, High-street, 
Steyning.—22nd November, 1880. 

4833. Derectine, &c., Gas in E. H. T. Liveing, 
Cavendish-square, London,—22nd November, 1880. 

4834, Door Furniture, J. Brownrigg, Windermere.— 
22nd November, 1880. 

4836. Sewinc Macutnes, C. Neckerand R Horstmann, 
Berlin.—22nd November, 1880. 

4845. FuRNA &c., W. R. Lake, Southampton- 


building, London.—22nd November, 1880. 
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4861. Water, C. G. Pfander, St. Andrew’s- 
hill, London.—23rd November, 1880. 

4869. of Sopa, &c., J. and T. 
Robinson, —24th November, 1880. 

4902. Looms, J . Lyall, New York, U. S.—25th Novem- 


der, 1880. 
ELECTRIC w. L. Whitehall-place, 


4921. Lu Monk and J. Ander- 
ton, Blackburn.—26th November, 1880. 

4925. &c., Russ, T. Warwick, Aston, near 
Birmin, ham.—26th November, 1880. 

4947. CHarcoat Box-rrons, T. T. B. Salter, West Brom- 
— and G. Asher, Balsall ‘Heath.— 27th November, 


CoLourrNe Marrers, F. Wirth, Frankfort-on- 
the-Maine, Germany.—29th November, 1880. 
4975. WasHING J Mitchell, Newcastle-on- 
e.—30th November, 1880. 
4977 


al 


enae. | Stop Warcues, L. A. Groth.— Dated 6th August, 
880.—(4 communication from H. A. Lugrin and P. 
) 6d. 
The timing attachment is thrown in and out of gear 
with the watch movement of two toothed wheels and 
an intermediate transmitting double bevelled pinion. 
One wheel is applied to the arbor of the fourth wheel, 
and the other to a tubular arbor passing through _ 
hollow arbor of the minute hand and ing 
quarter second hand. The arbor of the split pan 
second hand passes through the arbor of the quarter 
second hand, which has a lifting lever ae spring to 
throw the toothed wheel in or out of he 
minute hand arbor has a sto and Ary a sleeve- 
shaped arbor carrying a split minnte hand, a spring 
lever arm bearing on the stop whenever the quarter 
second hand is started. A transmitting ing gear wheel is 
placed loosely on the arbor of the third wheel and 7 
vided | with a clutch device, by which it can be loc 
to or b dfrom the third wheel arbor. 


Hypravic PRESSES, & 
crescent, London.—30th November, 1 

4979. Cracunar Saws, H. J. Haddan, Strand, London. 
—30th November, 1880. 

4988. Evecrric Lamps, K. W. Hedges, Queen Anne’s- 
gate, Westminster.—30th November, 1880. 

5062. Exouvegs, J. J. Miller and G. J. Tupp, Hammer- 
smith, London.—4th December, 1880. 

5063. BorTrLinc Liquips, F. Foster Barnett, 
sen., Hoxton, London.—4th December, 1 

Coventry. —Tth December, 1 

5219. Gas Moror ENGINES, a’ Fiddes, Bristol.—13th 
December, 1880. 

5254. Constructine the Founpatioys of SUBMERGED, 
&c., Structures, F. W. Reeves, South Kensington, 
London.—15th December, 1880. 

Vatves, R. Schram, Strand, London.—2nd 


Lamps, E. G. Brewer, Chancery-lane, 

London.—S8th February, 1881. 

562. Carson Burners, P. Jensen, Chancery-lane, Lon- 
don.—9th 1881. 

610. Pavinc Fioors, &c., P. Stuart, Edinburgh.—12th 
February, 1881. 

626. Hanpies of Scissors, A. J. Boult, High Holborn, 
London.—l4th February, 1881. 

655. ARMOURED VESSELS, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—15th February, 1881. 

748. DRYING Privtep, &c., SHeets, B. J. B. Mills, 
London.—22ad February, "1881. 

768. Connectinc the Exps of Carson to ConpuUcTING 
Wrres in Evecrric Lamps, E. G. Brewer, Chancery- 
lane, London.—23rd February, 1881. 

792. 74 Lamps, P. Jensen, London.—24th Feb- 
rua 

847. heen of Quartz, W. E. Gedge, London.— 
—28th February, 1881. 

876. Cueaninc Borruzs, W. R. Lake, London.—lst 
March, 1881. 

1020. Sewinc Macurngs, J. B. Robertson, Lurgan, Ire- 
land.—9th March, 1881. 

1062. Sream, &c., STEERING Apparatus, W. R. Cooper 
and J. Taylor, Sunderland.—11th March, 1881. 

1093. Goveryors, A. M. Clark, London. —14th March, 


1881. 

1094. Rapip TeLecrapuy, B. J. B. Mills, London.— 
14th March, 1881. 

1119. TeLecrapay, 8S. Pitt, Sutton.—15th March, 1881. 

1125. Borries, H. Codd, King William-street, London. 
—lith March, 1881. 

1129. Fu RNACES, W. P. Thompson, High Holborn, 
London.—1l6th March, 1881 

1144. REFRIGERATORS, H. J. Haddan, Strand, London. 
—1l6th March, 1881. 

--1169. SappLes for Bicycies, W. R. Lake, London.— 

17th March, 1881. 

1173. AssornTING PULVERISED Marteriats, A. W. L. 
Reddie, London.—l7th 1881. 

1175. a Pic Iron, W. R. Lake, London.—l7th 
March, 188 

1179. ea Sprines, L. Sterne, Westminster.—18th 
March, 1881. 

1379, Rotts, H. J. Haddan, Strand, London.—29th 
March, 1831. 


List of Spestientions ublished during the 
week ending ns publi 14th 1881. 

3058, 6d.; 3147, 6d.; 3224, 6d.; 3225, 6d.; 3463, 6d.; 
8499, 6d.; 3510, 6d.; 4 3319, 3704, 
3747, 2d.; 3765, 1s. 2d.; 3801, ; 3805, 6d.; 3810, 8d.; 
3813, 2d.; 3828, 2d.; , 4d.; 3885, Is. 4d.; 3891, 6d.; 
$902, 6d.; 3905, 6d.; 3916, 6d.; 3937, 6d.; , 6d.; 
3946, 6d.; 3947, 6d.; 3948, 6d.; 3952, 8d.; 3958, 6d.; 
3964, 10d.; 3971, 10d.; 3972, 6d.; 3973, 6d.; 3978, 1s. 8d.; 
3980, 6d.; 3983, 6d.; 3987, 6d.; 3988, 4 
3991, 6d.; , Sd.; 3999, 10d; 4003, 6d.; 4006, 6d.; 

7, 6d.; 4012, 6d.; 4013, 8d; 4016, 6d.; 4017, 6d.; 
4018, 6d. ; 75 6d.; 4032, 6d.; 
4033, 6d.; 4038, 6d.; 4041, 6d.; 4047, 6d.; 4051, 6d.; 
4056, 8d.; 4061, 10d.; 4062, 6d.; 4065, 6d.; 4066, 6d.; 
4070, 6d.; 4075, 6d.; 4079, 6d.; 4080, ; 4081, 6d.; 

, 44.5 4090, 4d.; 4097, 10d.; 4100, 6d.; 4101, 4d.; 
4117, 2d.; 4118, od.; 4119, 6d.; 4120, 2d.; 4123, 2d.; 
4125, 4d.; 4126, 6d.; 4128, 4d-; 4129, 6d.: 4135, 6d.; 
4139, 2d.; 4141, 2d.; 4145, 6d.; 4147, 2d.; 4149, 6d.; 
4154, 4d.; 4156, 2d.; 4157, 2d.; 5158, 2d.; 5159, 4d.; 
4162, 6d.; 4163, 2d.: 4164, 6d.; 4170, 4d.; 4172, 2d. 
4173, 6d.; 4174, 2d; 4175, 6d.; 4179, 6d.; 4180, 4d.; 
4183, 2d.; 4186, 6d.; 4187, 2d.; 4188, 8d.; 4189, 2d.; 
4192, 4d.; 4194, 2d.; 4195, 2d.; 4200, > 4201, 2d.; 

204, 6d.; 4207, 2d.; 4210, 6d.; 4211, 2d.; 4214, 2d.; 
4215, 2d.; 4216, 6d.; 4217, 2d.; 4218, 2d.; 4220, 2d.; 
4221, 2d.; 4222, 4d.; 4223, 2d.; 4228, 2d.; 4229, 2d.; 
4239, 4d.; 4241, 2d.; 4253, 4d.; 4254, 4d.; 4262, 6d.; 
—_ 4d.; 4406, 6d.; 202, 6d.; 563, 4d.; 641, 6d.; 


*,* Specifications will be forwarded by 
the Patent-office on receipt of the amount of price _— 
. Sums exceeding Is. must be remitted by 
ost-office gy made payable at the Post-office, 5, 
High Holborn, to Mr. H. er Lack, her Majesty's 
Patent-office, South Chancery-lane, 
London. 


ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tae ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


gripped. The other end of the plate or stop is bent 
wnwards, such part an beyond the sleeper 


is formed an elonga 
by bolts having the form of a hook at one end and 
screwed at the other, the hook passing through the 
hole in the sleeper, and the screw: end 
—— the hole in the plate or stop and receiving 
anu 


3147. Hanp Power Motor, S. P. Wilding.— 
1880.—(A communication from P. 


The motor consists of two wheels, between which is 
a crank fixed to one wheel, but revolving loosely in the 
hub of the other. e crank has two loose sleeves to 
be by the rider, and suspended from it where 
it enters the hubs is a bent bar having in the middle 
an upright socket. The consists of an axle 


joining two small wheels an a bent bar 
ak baris of a 
ear form, so that the weight of the rider 
presses it outwards, such pressure resisted by 
. Another bar terminating in a hook drops 
into the socket uy hang bar of the motor, 
us wo. 


$3225. Merer ror Water, &c., L. A. Groth.—Dated 
. 6th August, 1880.—(A communication from C. Berhaut, 
and H. Ducenne.) 6d. 
This consists, First, in the employment of a semi- 
circular horizontal injector of ~~ | construction, 


upon the blades of a horizontal turbine ; and Secondly, 

of a special ment of toothed wheels worked by 
a worm set in motion by the turbine, and moving 
index hands or dials in relation to the number of the 
indicating apparatus. The drawing represents ly 
in section a oo meter, constructed acco! to 
one arrangement. 

3468. Coat Picks or A. R. and H. 

and R. Oliver.—Dated 26th August, 1880. 

The points of the head are made separate Rien the 
body, to which they are attached by mortices and 
tenons, on the body is secured to the extremity of a 
shaft, the whole forming the pick or hack. When the 
points are they may be easily replaced. 


August, 1880. 6d. 
This relates to improvements on pe Se No. 3386, 
A.D. 1877, and in con 
taining the wick with a glass cut into segments fitted 
in doors having a spring or other arrangement, whereby 
when the ‘dome are brought into position against the 
hood the glass is fitted tight t the same, and 
thus contraction and expansion are allowed for, and 
the liability of the glass breaking is overcome. 
$510. Heat Generators, J. H. Johnson.—Dated 30th 
August, 1880.—(A communication from P. Gaillard, 
I. Haillot, R. Radot, and A. Lencauchez.) 6d. 
This consists in constructing the heat oo prynem of 
bricks or blocks of refractory or fire clay of a 
form, and arranged and combined together in a manner 
and economy of construction, an 
augmentation of a surface in a; tus of a 


given size, and increased durability are o! The 
(5.510) 
* S WAS 
WG 
\ 
“SS = 
> N 
regenerator is constructed of blocks of fire-proof 
material A provided aoe rectangular holes, 
and formed on two sides with horizontal projections 


or ledges ; these blocks aa superposed or built up in 
rows at a certain ce apart upon a horizontal 
partition M formed of plates of refractory material or 
cast iron perforated with correspon: holes, in such 
a manner that the holes of the blocks form a series of 
vertical passages or channels. 


3600. Pranorortes, G. Gautier.—Dated 4th September, 
1880. 6d. 


This consists in ar ere iron frames of piano- 
fortes so that the usual scale of keys and hammer rail 


hammer rail. 
$3619. Measurinc ANGLES at Bitusarps, J. F. 
Armistead.—Dated 6th September, 1880. 6d. 
A cylindrical block is marked on the side with 
numbers of degrees in a semicircle. The block os a 
fixed a pointer, the latter bei: 


longed and over a card gradua 
block. In ti —" are two openings, one near the 
centre, to enable the player to see the centre of the 
object ‘pall oo it ~ the block, and the other 
to show the e card when the angle te be 
measured is and nearer to the 
operator. 


3704. Screw Proreriers, C. Jones.—Dated 11th 
September, 2d. 
in two or more he 
the tip of one b 
dry-docking th 
3'765. tN Evecrric Lamps AND IN 
CARBONS, OR INCANDESCING CONDUCTORS THERE- 
ror, &€., G. B. G. Brewer.—Dated September 16th, 
1880. —(A communication from T. A. Edison.) 1s. 2d. 
This invention relates to the well-kn 


(3765) 


bolted together, wo that should 
ken, it could be replaced 


can be used, obviating the usual break in keys and 


therein and the methods of preparing the carbon. 
The fibre of the grass, called ‘monkey bast,” from 
South America, is stated to be prefe! This fibre, 
or other vegetable fibre, is carbonised. The lamp is 
on the incandescent system, and is exhausted of air 
while the carbon is at a high tem — The 
figures show some ways of arranging the lamps in the 
circuits and the connections. 


3747. Borrtes ror AERATED Liquors, H. Codd.— 
Dated 15th September, 1880.—{ Void.) 2d. 

This relates to forming the necks of ty ee 
with disc with inclines Se it the 
dise cannot over or escape from i but 
when the bottle is refilled and inverted, disc is 
guided back to its place and falls to its seat. 


Boots, Barnes. —Dated 18th September, 1880. 
Bo ~ to enclose the leg of the wearer to a consider- 
able height without be: inconveniently tight and 
d at the upper part, the leather at the back and 
sides of the boot is extended, while the front is fitted 
with a flap to be secured by studs or buttons. 


3805. Sovru-wesTER OR Hat, J. Christie. — 
Dated 20th September, 1880. 

The crown is made of four equal sized pieces ys . 
spherical tria form. To he lower edge of th 
crown are juined two pieces ofa w: form, the and 
row ends of which are joined at back, and the broad 
ends pm | to the front, so as to cover the cheeks 

er the chin. In the broad front ends are 
A brim or shade is 


3810. Recorpinc NuMBER oF PERSONS AND 
Time OccuPIED BY THEM IN Cass, &c., J. J. Seubich. 
—Dated 20th September, 1880. 8d. 

The p of the p ee s on the seats is util- 
ised to a. the marking of a record on a strip of 
con equidistant hon, and which is re- 

ata by clockwork. 

$818. Exrractinc GOLD AND OTHER METALS FROM 
ALUMINOUS AND OTHER SuBSTANCEs, J. 
P. Dunker.—Dated 20th September, 1880.—{ Void.) 


2d. 
The siliceous or 


thet. is liad with 
a flux consisting ci pally of soda ash or potash, or 
a mixture thereof, and with charcoal or other carbon- 


aceous matter, and when the substances are in a 

molten state metallic zine and co: per are added, witha 

view of causing a development of electricity, whereby 

the gold or other metal is brought to the metallic 

state, and may be purified in the ordinary way. 

3828. Sream anp Hypravtic Motors, 7. 0’ Hara.— 
Dated 2ist September, 1880.—{Void.) 2d. 

The cylinder is made to reciprocate over the pistons 
and to communicate its motion to a crank shaft, 
through a connecting rod. 

3860. Sreerinc anp Drivinc ARRANGEMENTS FOR 
Traction Enoines, &c. J. Whittingham.—Dated 
23rd September, 1880 


Instead of the at emplo in 
— ey and vehicles, a frame A is fixed under fore 
part of the engine or vehicle, in which frame are 
three or more grooved revolving pulleys B. ese 
pulleys su) and keep in its place an outer 
a This outer is either a 
wheel or a pitch chain wheel, and is driven either by a 
pitch chain C or gearing from the main shaft. 


3885. Improvements 1x TELEPHONIC APPARATUS AND 
IN THE METHOD OF AND THE APPARATUS FOR TRANS- 
MITTING ARTICULATE AND OTHER Sovunps, W. 
Morgan-Brown.—Dated 25th September, 1880.—(A 
communication from A. Graham Bell.) 18. 4d. 

Fig. 1 shows the inventor's transmitting and 
receiving photo) ee ap) tus for the production of 
a musical sound. A ray from the sun is reflected from 
a plane mirror A into a lens B, which brings it to a 
focus as shown. The passage o! of the rays at a certain 
point is interrupted bya perforated disc C (see Fig. 2 
As C is rotated the rays pass intermittingly throug! 
the holes in it, after which they are projected on to 


(3885) 


rere 
the lens D! where they are 
and thence pass to the of india- 
rubber F in case G ; this disc will yo affected by the 
intermittent beams falling on it so as to produce 
sound-waves, which are conducted to the ear of the 
listener by a flexible tube H. A condensing instru- 
— shown as a lens I, is preferably used to concen- 
te the rays on F. By ¥. the velocity of C the 
rapidity of of the beam is equally varied, 
and consequently the pitch of the sound. In this 
form the motion which causes the interruptions is 
continuously in the same direction. 
$3894. Evecrro-macnetic Rartroaps, G. P. Jensen. 
—Dated 25th September, 1880.(A communication 
Srom T. A. Bdison.) 18. 
The invention relates more to a number of details 


(3894) 


$891. TreaTiINa aND SHapine Svar, A. and J. 


and T. R, Ogilvie.—Dated 25th September, 1800, 


ms relates to apparatus for fo in sm 
squares or in sticks wh ich can be be subsivitied ied for table 


use, and it consists in sha) the sugar in compoun 
moulds of the required f on . 


3902. C. Pieper.—Dated Sep- 
A communication from W. Loffel- 
hardt 


This roloees t to a machine for stamping letters and 
t cards with the date and of reception and 
elivery, and the cancelling of the stamps, and it 
consists of two rollers one over the other, the u 
one having grasping fingers of india-rubber to 
letters one at a time between the rollers, when it is 
stamped by the printing dies. 
83905. Looms, P. and J. Banks and W. Slater.—Dated 
7th Se; tember, 1880, am 
This relates to the “dobby” ’ of looms, and consists 
in actuating the barrels which work the pegged lags or 
by means of a bar C fitted on the lower end of 
the bell-crank lever A which acts on the barrel B, such 
bar being adjusted by screws so as to alter its throw. 
The other end of the bar has a slot 


in which works a 


bowl carried by the bracket F connected to the end of 
lever G on the rock! shaft H which works the 
healds. The lever G is actuated by a connecting rod 
I, the lower end of which is attached to a crank on the 
tappet shaft of the loom. A modification shows the 
arrangement for working ‘‘dobbys” known as 
** Bullough's.” 


3916. Ky J. Maclenahan.—Dated 27th Sep- 
ten , 1880, 

The case is - mS and contains a > -shaped spring 
clip, into which the pencil is inserted, og clip 
having one projection, which enters a recess in the 
pencil, and another which st the to 
ae at ved it eis forced inwards by the pressure on the 
point in writing. 


3937. PorTaBLe anp Traction Enorves ror Rounp- 
F. Savage.—Dated 28th 1880, 


This relates to a special arrangemen 
transmit the motion of The crank shaft ot he Snyine 
situated over the fire-box to the toothed ring to 
the roundabout arms are attached. 

83038. Macazive or CARTRIDGES FOR To 
Frre-arms, C. A. McEvoy and G@. W. 
Dated 28th September, 1880. 6d. 

As applied to a Martini-Henry rifle, the e is 
made to extend above the line of = axis of the 
barrel, in which case the cartridges laced one 
above the other, descend A wi it into 
position required, from which they are released and 
carried into the chamber by pressure upon a stud 

attached to the side or rear end of the apparatus. 
$3046. Ramway Cuairs, W. C. Wood.—Dated 20th 
1880. 6d. 
is constructed in two parts. The First 
part consists of the base A, which has one of the jaws 
Al formed on or attached thereto; and the Second 


portion is com of the other jaw By B, which is loose 

or separate. the lower part of the loose jaw is a 

projection or flange B! which fits into a recess or slot 
(3946) 


A? formed for in Sona the chair, 
and when in that p 
the rails, a small portion bd ‘aaa also exten: 
a the outer side of the loose jaw flush with the 
ace of the base. On the upper side of that 
= of ‘ee latter which is next to the loose jaw is a 
80 or formed as to leave a 
sha) x tapered recess between the same and 
side of the jaw when the} latter is in position. 
3047. Bevetunc Grass, W. H. Beck.—Dated 20th 
1880.—(4 communication from A. 


This r mieten to “machinery for Prana labour 
in bevelling glass, and it qoneia 
glass G to the frame F, which is fitted with ab efjust 
able weight P, by means of which the Ly is inc! 
to the proper a 
wheel M, which 


ed 
le and 
rcausod to revolve, the glans moving 


th felt, are substituted for The 80 
as to finish and polish the bevel. 


oe. L. J. Crossley.—Dated 29th September, 


"place ho. part of the 
k. The target is 


outer” —an is attached a suitable 
instrument, such as a e. Each instrument 
is connected to a relay, 

ndicator as to cause the latter 


with a co: 
fall hen the 
AND CAPPING CARTRIDGE SHELLS OR 


es, &c., W. R. Lake.—Dated 20th September, 
1880.—(A communication from 8. Marelli.) 8d. 


of the target to which it is con- 


This relates to machin ‘or automa‘ 
cartridge shells with 


ball, and for 


3905 
3225) 3) 
. 
| 
7 
aS s— attached to the front of the crown, and to the bottom =|! is ) 
HI | cP _ edge of the part covering the back of the head is ai Lf 
February, 1881. — 
4 
YING) 
CY 
| 
| i |Ae 
| 
| 
~< 
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3058. Permanent Way or Portable Raiways, &c., 
F J. Cleminson.—Dated 24th July, 1880. 6d. 
The sleepers are of metal, and at one end is fixed a 
plate or stop ef one end turned upwards, so as to 
: allow the flange of the rail to pass under i SY 
t 
=) c slowly to and fro longitudinally, while the revolving 
J cast iron grinding plate roughly grinds the bevel wi! 
Be 
; ‘or the bull.”_one for the “centre.” and one for the 
\ ' 
than to principles. Care is taken in the insulation, 
and means are employed to regulate the current 
. used. There is a central station, insulated rails in 
lamp, and the inventor makes forty-four claims re- | sections, switches, and means of shunting as shown in tically charging 
lating to the various parts of the lamp, the carbon | drawing. ; 


20, 1881. 
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fixing cap or priming, the whole being effected so 
that Snes the shells have passed through the machi- 
nery they issue th fi as p cartridges ; 
moreover, cartridge is tested before being 
delivered, and certain faults corrected, all the imper- 
fect cartridges being delivered to a separate receptacle. 
When the sore 3 are not properly —— to the 


lat. 


3987. Lamps, C. W. Torr.—Dated 1st October, 1880. 
6d. 


This refers to lamps for burning volatile oils, which 
have a storage oil reservoir in the body of the lamp to 
contain sufficient oil for several days’ Vt 


and form mooring or fastening bits. The sheaves are 
driven a worm, The mooring or fastening bits 
may be fitted with friction or dead clutches, which 
drive the sheaves mounted loose on the spindles, such 


the oil being fed to a cup in which the wicks dip, and 
it consists in making the lamp body of a hollow 
lind. 


shells the machinery is automatically an‘ diately 


3058. Muasurine or J. Milner. 
~ Dated 30th September, 1880. 6d. 

Two bars are connected together so as to be capable 

of recei’ parallel motion to and from or upon each 

. These bars +" parallel gauging faces, “—— 

bject. to d is introduced ne 

which the obj nts a line, 


har and 
either the scale or rey ton or both, being inclined at 


VEMENTS IN DYNAMO- ELECTRIC AND 
. M. Clark.— 


yli open at top, and having a partition which 
forms two chambers, the top one forming the dip; 
cup, and the lower one the reservoir, the bottom 
which is at a higher level than the bottom of the body. 
At one side of the body is a hollow cylinder, in which 
a weight piston works loosely, the top of the cylinder 
rojecting into the dipping cup. The piston is raised 
by a cord wound on a pulley. 
3988. Sream CuLtivation, D. Greiy and T. Benstead. 
—Dated 1st October, 1880. 6d. 
This relates to causing the anchor to travel forward 
at the proper moment, and consists in so 
the anchor that when desired to remain at rest the 
axle of its dise wheel may be placed parallel to the 
diagonal strain of the hauling rope, whilst when it has 
to advance the axle is turned at se angles to the 


i 
‘A, Niaudet and B. Reynier, of Paris.)—(Not pro- 


fixed 
Soul othe axis of rotation of the coils, is in 
with it. The ends of the core of the coils are con- 


= 


segments fixed on a disc of wood or other insulator, 
lose 
machine with two rings 


$972. Hearmxc Aim, T. Ivory.—Dated lst October, 
1880. 6d. 


This relates to stoves in which the external air is 
heated by projections formed outside the stove, and 
it consists in pg over the burning fuel a large 
number of metal ‘ the ends of which project out- 
aide the stove. 

3073. Rotary 7. Ivory.—Dated 1st October, 
1880. 6d. 
This consists in the bination in 
of an inner revolving part B, construc with a 
d slider or sliders C, carrying abutments, both of 
which constantly bear against the periphery of the 
revolving part, and so form between themselves and 


WK 


Y 


the said revolving part of the outer casing two spaces 

or chambers, each of which spaces or chambers is 

alternately a space or chamber into which the motive 

agent enters to propel the engine, and alternately a 

space or chamber from which the exhaust escapes. 

3978. Bortnc, CHANNELLING, CUTTING, OR DRESSING 
Stone, &e., J. A. McKean.—Dated 1st October, 
1880. 1s. 8d. 

A rock drill is employed having a traversing or 
travelling motion, such motion being cither in a 
rectilinear or circular direction, according to the 
nature of the work. 


3980. Morors, P. Jensen.—Dated 1st October, 1880,— 
(A communication from B. J. Hahn.) 6d. 

The law that a solid liquid or fluid body lighter than 

a fluid in which it is generated or into which it is 

introduced, will rise therein, is utilised to raise a bell, 

or to propel a wheel, or a bucket elevator. The draw- 


ing shows an arrangement for utilising steam which 
is generated in the boiler A, and acts on the bell C 
connected to a crank shaft, which as the bell rises and 
falls is caused to revolve. When the bell is at the top 
of its stroke a valve Eris opened and allows the steam 
to escape, when the bell again descends. 


3983. Ristnc AND FALurnc FurRNITURE, 
J. Horton.—Dated 1st October, 1880. 6d. 

In the lower part of furniture to be raised or lowered 
is a reservoir of water, from which rises a tube, in 
which fits a piston forming the centre of the furniture. 
At the bottom of the tube isa valve opening inwards, 
and at the side and near the lower end is a 
from the tube to the reservoir, such ‘ing 
fitted with a tap worked by a crank and lever, by foot 
or hand. On a the stool or other article the 
water opens the ve and follows the piston, by 
reason of the atmospheric ae and sustaining it 
at any height it may be left. To lower it the tap is 
turned, when the water runs back into the reservoir 
until the pressure is taken off the lever. 


tion in which the anchor should mvve along the 
headland. For this purpose the main pulley is carried 
by a frame on wheels with discs as usual. The main 
axle B is centred, so as to turn from 90 deg. to 45 deg. 
of inclination to the centre line of the anchor. An 
arm C also turns independently round the main 
centre, and is connected with axle B by two rods D 
and the beam E, the arm being formed so as to allow 


its connections to be reversed when the plough works 
on the other side of the anchor. Outside the arm is a 
catch F. A circular plate H carries two guards G, and 
is bolted to axle B. At the end of the ploughing rope 
is a ball I, which strikes the catch F, and turns arms 
C round the main centre, such movement being 


As the arm C is moved forward the catch F slips 

G and closes over the ball I, which it 
holds tightly, so as to turn the axle back when 
engine is reversed, 

8089. Apparatus ror INpicatiInc Directixa 
BY SIGNAL THE Speep or Enounes, &c., B. Tower. 
—Dated 2nd October, 1880. 6d. 

The object is to ascertain by an indicator and to 
direct by signal the speed of engines or uther moving 
machinery at points distant from the es or 
machines themselves. A shaft A driven from the 
engine shaft at any desired relative speed drives a 
vertical spindle B, the upper part of which is tubular, 
and extends through astuffing-box into an air chamber 
C. Theshaft A by means of a crank works a smallair 
compressing p D, which forces air into the 
chamber C. with a 
pressure gauge. tubular part o e vertical 
spindle has a lateral hole covered by a valve F, against 
which bears a stud proje from a = G which is 
mounted on radial arms, and has at its end a weight 


H which revolves with the yoke and spindle. The 
centrifugal force of this revolving weight B yan the 
valve F against its seat with force = ing on the 
velocity of revolution. This force determines the 
pressure of the air in the pipe C!, and this pressure 
read on the gauges indicates the speed of revolution of 
thespindle b, and consequently of the main shaft. For 
the speed signalling apparatus, the shaft A by means 
of another crank works an air-compressing pump K 
similar to D, which forces air into a pipe L. is pipe 
leads to a valve-box having an aperture covered by a 
valve similar to F, which is — mst its seat 
by aspring. The air pipe L branches communi- 
cating with two pressure gauges having indices 
moving over dials graduated to indicate speeds. 

3991. Kitcuen Ranaes, A. MacPhail.—Dated 2nd 

October, 1880. 6d. 

This relates to improvements whereby fuel is 
economised, the am my consumed, and a larger 
amount of radiated heat obtained than from ordinary 
kitchen ranges. The grate is of circular form, the 
bars radiating from the centre, and projecting entirely 
forward from the body of the range containing the 
flues, ovens, and boilers. The ash pan has a hopper 
projecting downwards, and fitted with a slide to 
regulate the draught. The grate is fitted with a 
hinged blower, _ erably in the form of three double 
parts like folding doors, and which, when shut, 
entirely enclose the grate. The entrance to the flues 
is surrounded with a series of small bars, outside which 
is placed wire gauze or netting for the purpose of con- 
suming the smoke. 


once. Sxates, P. Everitt.—Dated 2nd October, 1880. 


This relates to securing the skate firmly to the foot 
and consists in a toe strap to receive the point of the 
boot, which, when tightly laced to suit the wearer, 
may be further tightened by turning a cam piece or 
other simple means. The heel of the boot is secured 
by gripping it between a fixed jaw with teeth and a 
sliding piece. The blade of the skate is fitted 
near its opposite ends with short platforms or tread 
plates instead of having a continuous sole plate. 
8999. Takrnc In, Stoprrna, anp SrowrnG WIRE AND 

OrnerR CaBies, &c., J. Taylor.—Dated 2nd 
October, 1880. 10d. 

This relates, First, to an ment of sheaves, 
shown in the drawing, for taking in steel or iron wire, 
such sheaves also being capable of acting as cable 
stoppers and as riding or mooring bits, and are 
app cable also as deck bits, windl and capsti : 
and it consists of a duplex system of sheaves 


carried on spindles, the tops of which are carried up 


being brought into action by a screw nut, the 
horns of which bear on the friction clutch, The inven- 
tion also — to wi 
taking in s) or paying out, and cons! of a 
of sales covered with india-rubber and peste to 


revolve, one roller capable of being lifted or opened 
out from the other, so as to receive, lock in, or release 
the rope to be handed or stowed away. A Third part 
of the invention relates to stowing the cable on a 
a gga crinoline and drum guard in the cable 
locker. 
4008. Revoivinc HeEts ror Boots anp SHogs, W. 
Brown a . Peover.—Dated 2nd October, 1880 


e revolving portion of the heel is capable of 
turned without the use of a screw-driver or other tool, 
is formed solid across the wearing surface, and is 


. For 

rpose the revol rtion is made to take 

into thread the other part of the 

heel, the two parts having to be unscrewed before they 

can be adjusted. 

4006. Waste Water PREVENTERS AND VALVE Cocks, 

F. J. Henderson.—Dated 2nd October, 1880. 6d. 

This relates to means for simplifying and ch 


of melting. B is the furnace containing the crucible 
D, and above it is a heating chamber C, ane * 
crucible E, around which the products of 


before it is melted 

the furnace proper. 

4017. Savinc Hyprocen Gas GENERATED IN CLEAN- 
nc Wire, &c., A. M. Clark.—Dated 4th October, 
1880.(A communication from R. N. R. Phelps.) 


6d. 
This relates to collecting hydrogen generated in 
cleaning iron wire, &c., in a sulphi and muriatic 


ing the construction and cost of manufacture of valves 
having a so-called sucker connection with the spindle 
or other —— part, that is, valves in which the 
valve proper has, for instance, a cupped or dished part 


with a flat rim, on which a disc of india-rubber, 
leather, or other flexible or elastic material can seat 
itself, such disc carrying the valve we rod, cord, 
chain or wire for actuating it. e drawing is a 
vertical section of an enclosed valve constructed 
aceording to the invention, and placed in the bottom 
of a cistern. 
4007. Improvements 1s MAGNETO-ELECTRIC APPA- 

RATUS FOR Rat_way SIGNALLING, G. Zanni.— 

igs. land 2 are front and end elevations respec- 
tively of the apparatus. For producing the magnet 
electric current the inventor makes use of an appa- 
ratus patented by him on the 13th of November, 1877. 
The invention is specially applicable to the block sys- 
tem, and as follows:—Two stations, each 
having one of the apparatuses, are connected in circuit; 
when it is desired to give a signal the electric bell and 
indicator at the sending station are cut out by pushing 
in switch J, the crank G is then turned and rotates 
an armature in the field of the permanent magnet A, 
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thereby producing a current, which, passing through 
the coils surrounding the magnet H? on needle 
spindle H! at the receiving station, causes said magnet 
and needle to rock in a direction according to the 
polarity of the current, and indicator being suitably 
arranged, the required signal is given. As soon as the 
signal is given and J released, the sending apparatus 
is ready to receive signals. To prevent accidental dis- 
placement of the needle after it has been adjusted to 
‘line clear” or otherwise, the inventor makes the 
upwardly extending arm of H? of greater weight than 
the lower arm ; he thus dispenses with any current in 
the line wire to retain the needle in position. 


from the fork. A spring bearing laced oe 

ron 
wheel. A clutch mechanism is used 
wheels and is covered in by acasing. The surfaces of 
the hubs on which the straps of the treadle are wound 
are of scroll form, so as to increase the power as the 
straps are unwound. 

4013. Lavartoriss, &c., FE. W. De Russett, F. P. and E. 
and J. T. Prestige.—Dated 2nd October, 
1880. 

This relates to the construction of lavatories so as 
to economise space, promote cleanliness, and effect 
economy in first cost and in use of water. The water 
reservoir, wash basin, and slop tai are losed 
in a case with suitable fittings. The supply tank 
is placed above the basin, and is, when not in use, 
turned upwards, but when in use projects beyond the 
case. The slop container is pivotted so as to empty 
itself into a spout or pipe. e supply tank is fitted 
with a vessel to measure out the su of water for 
each wash. 

4016. Furnaces ror Mettine Brass, &c., J. Fletcher. 
—Dated 4th October, 1880. 6d. 

This relates to en on patent No. 441, a.p. 
1877, in which the furnace proper is suspended in a 
casing, the blast being introduced into a space sur- 
roun the furnace, and the products of busti 
conveyed from an opening at the upper end of the 
furnace to a chimney, and it consists in utilising a 


D over the tub A, containing the baths into which the 

cover dips, its upper end having a pipe E which con- 

veys the gas to a suitable purifier. 

4018. Exercisinc Apparatus, J. M. Smith.—Dated 
4th October, 1 6d, 


This consists of a wheel supported on a suitable frame 
and driven by means of cranks worked by the feet, so 
as to obtain the same exercise asin velocipede riding. 
4020. Woot Compine Macurvery, J. Heaton.—Dated 

4th October, 1880. 4d. 

This relates to the fallers employed in the square 
motion machine, and the object is to lessen the quan- 
tity of “robbins,” and thereby produce more top, and 
also, in a great measure, dispense with the necessity 
of picking fallers. This is effected by inserting within 
each row of pins a blade or bar connected together at 
both ends. ese blades have a rising and falling 
motion imparted to them. 

4025. ATTACcHMENTs FoR SEWING MACHINES, G. Brown- 
ing.—Dated 4th October, 1880. 6d. 

This relates, First, toan embroidering attachment 
whereby one, two, or more ti are embroidered to- 
gether and sewn down on the cloth. The drawing 
shows an arrang t for embroidering two 4 
and it consists of a face cam A, with a groove on its 
face, in which work rollers secured to the arms D 
carrying the threads. A bar G slides in guides and is 
connected at its upper end to the needle bar H. The 
bar G carries a pawl which takes into teeth on the 
cam A. The embroidery threads are led from the 
bobbins through tension pads and through eyes at the 


[025] 


ends of the arms D, which at their lower parts cross 
each other. From these eyes the threads pass under 
the pressure foot I, so that while the ordinary stitch 
is being formed the arms D are caused to cross and 
thus form the embroidery, which is secured by the 
ordinary stitch. The invention further relates to an 


improved arrangement for dri the kilter by means 
of a cam having a groove in wl aroller attached to 
the kilter lever works. 


4027. Cueckine Waste or Water, B. J. B. Mills.— 

Dated 4th October, 1880.—(4 communication from B. 
BE. Furney. 

This relates to a device to be used in connection with 

a hydrant or discharge water pipe to stop the water 
i after it has run a certain time. According 

to one form it consists of a cylinder es which the 

water passes, and which contains a cy! 

form a gravitating valve to stop the water, an 

which in the bottom a ball 

oni than the water, so that the water will tend to 
eep on its seat. In the valve cup is an automatic 


rai: 

closes the eduction port and stops the flow until the 
— is closed, when the pressure being equalised 
above and 


4032. Fire-Escares, W. Spence.—Dated 5th October, 
1880.—(A communication from EB. Kamin, H. Egberts, 
and Kraas, and Co.) 6d. 
This relates to fire-escapes to be applied to window 
sills, and consists of a girth to be placed round the 
waist and fastened to a rope wot om a drum, the 
rapidity of the descent being checked by stops on the 


drum coming in contact with reversing stops fixed on 


portion of the waste heat which escapes from the upper 
part of the furnace, and also in expediting the process 


guides, and further fitting a toothed segment to the 
spindle, with which gears a pinion, whose 


movement 


acid bath, and it consists in placing a loose fitting cover 
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‘faces are moved towards or from each other, the line 
and scale cross each other at points nearer to or further ae ass 17 ] EY | 
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4012. Vetocipepes, W. R. Lake.—Dated 2nd October, 
B 1880.—(A communication from G. W. Pressey.) 6d. 
PA This consists in an arrangement to enable the rider 
j a) ae to sit nearly over the centre of the hind wheel ; further 
A i Bs in setting back the turning rod of the steering wheel 
=— 
valve 0! greater specific water, an which 
fits the interior of the cup. When the water is flowing 
| 
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is regulated by a volute spring and a pair of ernor 

balls applied to the axis of the pinion. = 

40833. Discuarcine Asues rrom Sreampoats, J. J. 
and T. L. Galloway.—Dated 5th October, 1880. 6d. 

The apparatus to lift the ashes bucket consists of a 
cylinder, above which is a second cylinder, on which 
passing an adjusted opening so as to te the 
speed. The action is communicated toa chain passing 
up to a pulley at the level to which the ashes are to be 
raised, the axis of the pulley carrying two other 
pulleys, from which chains pass up to other pulleys on 
a tipping frame, and thence down to the ashes bucket. 
The tipping frame is fitted in the ventilating shaft, 
and is made to close the side of the shaft, excepting 
when tipped; it is mounted on trunnions, and its 
upper part is connected to a fixed point by a pair of 

having a kind of toggle action. 

4038. Maxine Corp or Rope, W. Morgan-Brown.— 
Dated 5th October, 1880.—4 communication from 
Cc. B. Barnes, W. Webster, and P. Butler.) 6d. 

This relates to the production of a solid woven rope 
without employing a separate core, and it consists of 
machinery whereby each of the travellers carrying the 
bobbins holding the threads to be formed into a cord 
is so operated as to cause the thread of its bebbin to 

at the surface of the cord being woven at but 
three different points during each complete revolution 
of each of the travellers and bobbins, by which means 
the bobbin threads are so concatenated as to extend 
from one side of the cord across the same almost cen- 
trally, the exact centre of such crossing of the threads 
being com: of several of the bobbin strands of 

other travellers, the latter strands then being i 

twisted together at the centre. These centre strands 

are constantly changing, and each crossing strand 

from outside to outside passing diagonally across a 

crossing strand previously made. 

4041. Osramine IvcreasED WaTER FOR 
Crrigs, &c., N. G. Green.—Dated 5th October, 1880. 
—{A communication from N. W. Green.) 6d. 

This relates to improvements on patent No. 3470, 
A.D. 1879, and consists mainly in the arangements of 
the connecting pipes in combination with the series of 
driven wells, the perforated portions of which enter 
the stratum of water under the town, and so form an 
outlet for the main body of water as it is drawn off by 
pumps. The connections are arranged so as to pro- 
vide for the ee flow of water through the several 
wells towards the pumps in the most regular manner 
and with the least amount of friction in its passage 
through the pipes. It further eonsists in improve- 
ments in the machinery employed. 

4047. Warce Prorecrors, 7. Wainwright.—Dated 
5th October, 1880. 6d. 

An eyelet is formed on the lower portion of the watch 
case and to it is attached a chain or cord, the lower 
end of which is secured to a button on the trousers or 
other article of clothing, the chain being sufficiently 

to enable the watch to be withdrawn from the 
et. 

4051. anp oTHER Ores, &c., W. BR. 
Lake.—Dated 5th October, 1880.—(A communication 
from T. G. Hall and G. H. Van Vleck.) 6d. 

The object of this invention is to improve the 
quality of the metal produced, and also to recover the 

ious metal carried off by the gases which escape 

a; the furnace. The ore is piaced in the blast 

furnace A ther with the fuel and fiux, and gus is 

blown into it by the fan C, such gas ccnsisting princi- 
pally of a mixture of nitrogen, carbonic acid, and 
carbonic oxide, accompanied by such other gases as 


will result from the combustion of the fuel in the 
furnace B. This mixture of gases is injected into the 
furnace, together with the air blast, at or below the 
point at which the metal begins to fuse. When the 
ore contains precious metals the high degree of heat 
in the furnace sublimates or vaporises them and 
causes them to pass off with the into the con- 
densing column P, where they meet a descending 
shower of water and are precipitated and carried down 
into the receiving tanks Q. The heavier metallic 
particles collect on the bottom of the tanks and are 
removed from time to time, and smelted down with 
lead in crucibles, the precious metal being obtained 
from the bullion so produced by cupellation or other 
suitable means. 


4056. Warre Leap, W. Thompson.—Dated 6th Octo- 
ber, 1880. 8d. 
This relates to improvements on patent No. 4142, 


a.D. 1877, and consists in preparing metallic lead by 
casting or stamping so as to present a large surface 
which is then cleaned with acetic acid and water an 

ose in a converting chamber, where it is acted upon 

y suitable gases and converted into white lead. This 
chamber is heated to from 80 deg. to 120deg. Fah. by 
steam pipes laid in a trough formed in the bottom of 
the chamber, and containing acetic acid and water, 
the vapours from which pass into the chamber an 
act upon the lead and forming a coating of hydrated 
sub-oxide and hydrated sub-acetate of lead. The pro- 
cess is then continued with the combined action of 
carbonic acid gas until the lead is converted into white 
lead. 

4062. Treatinec Earth, J. Richard- 
son.—Dated 6th October, 1880. 6d. 

This relates to machinery for treating diamondi- 
forous earth, and separating and sorting the diamonds 
found therein, and it consists of a casing with a large 
hopper-shaped mouth into which the earth is —_— 
In this hopper is a coarse grating between which the 
soil falls to be acted wage be A a series of knives set at 
an angle on a revolving shaft, and which pulverise and 
disintegrate the soil, and at the same time mix it into 
a pulp with water introduced at the nerece end of the 
machine. The pulp then passes through a fine grating 
and the stone is ejected by a screw blade. After the 
soil has been acted upon by any known machine to 
separate the mud from it and discharge it in the form 
of small stones mixed with diamonds, it is passed into 
a sorting machine, where it passes through a series of 
sieves, each smaller in size and of greater fineness than 
the preceding one. 

4061. Pumps, &., W. R. Lake.—Dated 6th October, 
1880.—(A communication from P. EB. Jay.) 10d. 

This relates to ay myc pumping apparatus and 
means for operating the same. The pump cylinder is 
composed of two parts Aand B conned together as 
shown, and containing the piston C, which is slightly 


D, 
soas to cause it to bear allie ring actuated by « 


406i) 


driving mechanism consists in the employment of 
weights attached to a fiy-wheel so as to produce 
steadiness and uniformity of movement. 
4065. Apparatus, T. B. Lightfoot.— 
Dated 6th October, 1880. 6d. 
This relates to means fo: preven 
of moisture in the form of ice an 


the deposition 
snow, 


obstruction of = and and also affecting the 
chamber in which the cold air is employed. Instead 
of allowing the compressed and cooled air to expand 


toits full extent in one cylinder, there are two or more 

cylinders of different sizes in gor ees by 

stages, suitable passages being introdu tween 

the successive cylinders in which moisture is deposited 

in liquid form and is run off. 

4066. Steam Generators, P. de Wrady and K. 
Okouneff.— Dated 6th October, 1880. 

This relates to a generator in which only a thin 
stream of water is presented to the heating surface, 
and it ists in pending from a steam chamber 
H a number of tubes A which are situated in the 
furnace. Within each tube is a second tube B, corru- 
gated so as to form a number of chinnels communi- 


(2066) 


— 


¥ 


eating at top with an annular , into which the 
water is forced, and passing down the channels is 
converted into steam, and enters through openings in 
the bottom of the inner tube to the interior thereof, 
whence it passes up to the steam chamber. 
h ls are prefi ly made of gradually increasing 
depth to allow for the conversion of the water into 
steam. 


4070. Tie anp Core Metat, &c., G. M. Edwards. — 
Dated 7th October, 1880.—{A communication from T. 
Hyatt.) 6d. 

This relates to the preparation of metal sheets for 
forming cylinders by shaping the metal by rollers into 
folds or corrugations, the sides of which are either 
perpendicular or slope inwards, the latter forming 
ee sage et retaining channels for producing a bite 
upon the plastic materials, enamels, or concrete, to 
bind the two together. The angles of the corrugations 
are rounded, so as to lessen the danger of cracking the 
metal during the corrugating process, and of lessening 
the liability of the under facing of plaster or cement 
from cracking at these points. 


4075. Motor Enaines, S. Clayton.—Dated 7th October, 
1880. 6d, 


This relates to es in which the piston of the 
cylinder is moved by the pressure from the com- 
bustion of a mixture of air and inflammable or 
vapour admitted and compressed within the cylinder. 
The piston of the pump A has its stroke in advance of 
the cylinder Sapa D, for the purpose of forcing the 
charge into the cylinder D in a more diluted state, to 
be there ignited for forcing up the piston. The return 
stroke of the piston forces the p ts of busti 


out through the exhaust E. A mushroom valve F pre- 
vents the return of the charge to the , and it is 
made with skewed wings, which causes 
revolve, so as to keep the valve clean. The valve for 
firing the charge is of special construction, and is 
actuated by acam on shaft Q. The supply of gas is 
regulated by the governor, and when the engine 
exeeeds its speed the compression is taken from the 
cylinder by causing the exhaust valve to open. 
4079. Dveixc Skins anp LeatueEr, L. Lepine, Son, 
and P. H. Roelants.—Dated 7th October, 1880. 6d. 
This relates to means for stretching and firmly hold- 
ing leather while colouring or ornamenting them. A 
semi-cylindrical piece is supported on a stand and 
covered first with woollen cloth, then a thin sheet of 
metal, and finally a sheet of sticking plaster. The 
skin is laid on the plaster which prevents it shiftin 
and stencil ~ of any required design are held 
down on it by wires, the ends of which are rolled 
round shafts by which they can be tightened. The 
skin is then dyed through the stencil plates in any 
desired colours by means of brushes. 


4080. Syrinces, J. Davol.— Dated 7th October, 
1880. 6d. 


This consists of a wooden syringe coated on both 
surfaces with enamel, the fittings such as injection 
tubes, spray tubes, and coupling being also similarly 


coated, whereby they are preserved from the action of 

water and acids. 

4081. Execrric SiaNaL Apparatus For RalLway 
Purposes, W’. R. Lake.— 7th October, 1880,— 
‘A a Srom A, Lemaire and B, Lebrun, of 


Fig. 1 shows the apparatus in el , with outer 
casing removed, connected with pusher switch N®, two- 
way switch M2, and electric bell V. The apparatus 
consists of a board A, terminals as shown, 
and support vertical B, on which are 
mounted two electro-magnets M and M! for operating 
the swinging frame N, suspended as shown, can 
double screen N! with discs as shown The impulse 
tothe swinging frame is imparted by the impact of arma- 
ture V! on the end of N2 when the pallets are under the 
influence ofa current. Thus, when the parts are in the 

ition shown, and a current passes through M, V! 
me tee. will, by its other end V3, strike N2, 
which will bring the swinging frame into such a posi- 


(4081. 


tion as to cover the red and uncover the white light, 
so indicating line clear. When a current —_ 
through M, and the swinging frame is in position as 
shown, the pallet has no effect on it, but the current 
at the moment the pallet comes in contact with the 
soft iron core of the electro-magnets passes through 
the pallet, the upper part of which by means of small 
springs R is brought into contact with R2, which com- 
municates with the earth wire. This current in 
passing actuates the bell, which ceases to operate at 
the moment of contact of the springs R or R! with 
terminals R? or R*, and the pallet is returned to its 
Vertical position by the action of asmall spiral spring. 
4 current arriving at F in the switch M2 serves to set 
the signals to indicate ‘train on line.” A current 
arriving.at O in same switch indicates “ line clear.” 

4085. Ancuors, J. Evans.—Dated 8th ‘October, 1880. 


The two arms and the toggles are made in one piece 
the shank to which they are pivotted being placed 
between the two arms, so that both of them work at 
the same time in the same direction. Upon the 
underside of the les are stops, which bear —_ 
shoulders upon the k, and take the strain when 
the anchor is in use. The outer edge of the gles 
is curved, so that the one will prevent the arms falling 
back and enable them to grip, and at the same time 
the other will lie level upon the shank and not be 
liable to be injured. With these anchors a stock is 
used to throw them into position. 

4090. Srreet Cans, 7. Greenhill.—Dated 8th October, 
1880. 4d. 


The cab is mounted on two wheels, and is capable of 
holding four persons sitting face to fi , the entrance 
being from behind. The frame is of iron, and axle 
arms project on either side to receive the wheels. 
4097. Decoratine Woop, Marsie, LeaTuer, &c., H. 

C. Webb.—Dated 8th October, 1880. 10d. 
r, or the like, with 


stained it is laid upon a plate with hollows or 
depressions, and pressure app until the ornament 
appears in relief. Wood a thus ornamen may 
be attached to floors or ceilings by bedding them in a 


4100. VaLves ror Gas, &c., J. Woodward.——Dated 9th 
October, 1880. 6d. 

The back of the valve B is formed with a bracket, 
which supports a lever D, the lower end of which, 


when the valve is closed, comes in contact with an 
incline, so as to force the valve well on to its seating. 


4101. Securtnc Corks mx Borties, H. 7. Lufkin.— 
Dated 9th October, 1880. 4d. 

A pin passes through a hole on one side of the 
bottle neck, and in a transverse direction 
oe the cork, its lower end if desired entering 
_—- t notch or recess formed in the inside of the 
neck, 

4117. Sream anp OTHER Furnaces, R W. 
Perkins and J. F. Flannery.—Dated 11th October, 
1880.—({Not proceeded with.) 2d. 

The object of the invention is to effect perfect com- 
bustion and a rapid generation of steam. The carbu- 
retted gases evolved are caused to flow into a close 
chamber, into which a current of air is i led 


tuning matters, by forming an azo-coupled com- 
pound, 
4119. Brms anp Banps or Hats, H. J. Haddan,— 
Dated 11th October, 1880.—(A communication from 
J. Peters and L. Wiegand.) 6d. 
This consists of a moulded hat brim and band com. 


bined, containing an elastic zone of uated thick- 
ness, contiguous to and eo | e le formed 
by the brim and band, a stiffened outer rim, and a 


surface adapted for adhesion to the side crown of a hat 

4120. Measvrino Tapes, &c., H. J. Haddan.—Dated 
11th October, 1880,—(A communication from Knauth 
and Co.)—( Not proceeded with.) 2d. 

The tape is made of woven fabric coated with india- 
rubber, on which the divisions are marked. The case 
is made of vulcanite or hard india-rubber. 


4123. Tannino, W. Nicholson.—Dated 11th October, 
1880.—( Not proceeded with.) 2d. 

The hide is washed clean and dried, and then placed 
in a bath containing 15 or more per cent. of phosphoric. 
acid; it is then covered cn both sides with a super. 
alkaline soap which contains free ammonia and wood 
naphtha, remaining covered for some hours in an 
atmosphere not exceeding 100 deg. Fah. The hide is 
then unhaired, washed, and worked in the ordinary 
way, being partially dry; it is then treated with a 
double ealghate of alumina and m ese at a 
temperature of 65 deg. Fah. After some hours the 
hide is treated with a solution of hydrochlorate of 
ammonia and allowed another rest, being LS ed 
washed and dried. The tanning is effected by oxalate 
of ammonia, formic acid, or maybe oxalic and hydro- 
cyanic acids, as well as the tannic acid contained in 
oak bark, volonia, &c.; also succinic acid and milk 
during the process (spirits of wine is used in extract- 
ing the tannin from k, &.). 


4125. Coat PLates ror CELLAR OpENtNas, J. Mathew- 
son and G. Tidey.— Dated 11th October, 1880. 4d. 

This relates to constructing the cogl plate so that on 
being ed in position it is automatically locked, and 
can only be unlocked from within the c . To the 
cover two or more spring arms project downwards, 
each arm having on it a ratchet tooth which catches 
under a shoulder in the fixed frame. 

4126. Warter-cLosers, D. T. Bostel.—Dated 11th Octo- 
ber, 1880. 6d. 

This relates to improvements on patent No. 1412, 
4.D., 1877, in which the basin is cleansed by a flush of 
water driving its contents over a lip, whence it passes 
by a channel into a vertical trunk. This trunk is 
closed at top by a removable cover and terminates at 
the bottom in the U trap of the closet. This trunk is 
adapted to receive a piston, by means of which the 
drain if it becomes stopped can be forced. This trunk is 
arranged at the front of the basin, the lip also being 
at the front while the flushing water is admitted at the 
back. The water drives the contents of the basin over 
the lip, and a very short channel then delivers it 
into the forcing trunk. The flushing water is ad- 
mitted ey a spout like an arm passing out from 
the back of the basin with an easy curve, so that the 
water sweeps with its velocity unchecked over the 
bottom of the basin. A small quantity of water is 
admitted by the scroll forming the 7 edge of the 
closet basin to remove any soil out of the reach of the 
main flush. 

4128. Ramway Brake Apparatus, W. R. Lake.— 
Dated 11th October, 1880.—(A communication from B. 

ravity is employed to produce the uisite pres- 
sure by means of a weight applied Ay: = vehicle. 

The effect of this weight is counteracted when the 

brake is not in use by compressed air, the weight being 

raised by means of un Ts ylinder with a piston 

- diaphragm, or by means of ows or other suitable 

evice. 

4129. Improvements 1x ELectrical, SIGNALLING AND 
INDICATING APPARATUS FOR TELEPHONIC OR TELE- 
GRAPHIC PuRPOsES, W. R, Lake.— Dated 11th October, 
1880.—{A communication from F. Blake.) 6d. 

The inventor makes use of a number of synchro- 
nously revolving dials under the control of a Vatte 
current upon a single circuit, but acting automati- 
cally, each at a separate time, to ring a magnetic bell 
by diverting through or groundin, rough the bell a 
magneto current generated at the central office, in 
combination with a device, under the control of the 
operator at the central office, by which the automatic 
operation of the dial at the central office may coincide 
with that of the dial at either of the out stations. 
Fig. 1 is a front elevation of an instrument used for 
carrying the invention into practice. Fig. 2 shows 
how the circuit and branches are arranged when the 
invention is applied to a group of a central and two 
out stations, and the magneto bell is to be rung by 


/ 
{ 
\ 


3a 


diverting a magneto current through it. In Fig.1A 
is a wooden table, Ba brass frame for clockwork C, 
operated by a coiled spring, D is a disc on a shaft 
revolved by the clockwork, F a governing fan, E an 
electro-magnet. An armature is rigidly secured to a 
weighted bell-crank lever L, secured to a post P rock- 
ing on a pin inserted in an arm. L carriesa catch 
which takes into a notch in the periphery of D, 
and also carries a weight sufficiently heavy to lift 
the armature when not attracted Ly the electro- 
magnet. D is of metal, and has a slot which is filled 
with a hard india-rubber plug. P is a brass t 
bearing a metallic shaft caring a pointer, which is 
an electrode, and is furnished with a platinum {point, 
at all times in contact with the disc, the plug coming 
in contact with it at each revolution of the dial. Each 
station is provided with a magneto-bell connected 


preferably by a steam jet, and mixing with it effects 
its a combustion, the escape of the gases being 
— by obstructing them in their course to the 
outlet. 
4118. CoLourinc For DYEING AND PRINTING, 
c., J. A. Dizon.—Dated 11th October, 1880.—(Not 
proceeded with.) 2d. 
The nature and object of this invention is the pro- 


duction of colouring matters suitable for dyeing and 
printing, and belonging to the class of eo-called ano- 


with a magneto-electric machine on the main line, the 
central station being furnished with a battery as indi- 
cated, and a key, the spring arm of which in its 
normal condition is in contact with plate 13, Fig. 2, 
but when depressed, with plate 14. Each station is 
provided with screw caps numbered 1 to 12, con- 
nected as shown in figure 
4135. Brercu-Loapinc Orpnance, W. Morgan- 
Brown.—Dated 12th October, 1880.—(.4 comimunica- 


tion from 8. M. Richardson.) 6d. 
This relates to mechanism for easily and quickly 


less in diameter than the bore of the cylinder, one 
part 
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ing the breech-piece, and consists in the combi- 
—_ with the Sresch-plece and its carrying arms of 
excentrics and mechanism to actuate them at the 
proper time to move the breech-piece longitudinally, 
also of a stud and cam to cause the breech-piece to be 
swung laterally away from the breech of the gun ; 
further a sliding extractor. 
4139. Strays anp Corsets, F. C. Nutter.—Dated 12th 

October, 1880.—{Not proceeded with.) 2d. 

This consists in constructing and applying to the 
bones a clip or flat d tube of suitable metal so as to 
strengthen the bones at that part where they are sub- 
ject to the greatest strain. 

. ComMBINED BELL anp Wuistie, J. Cheshire.— 
aig OO 12th October, 1880.—(Not proceeded with.) 2d. 

This consists in fitting to one end of a push rod a 

of lazy-tongs, which have hammers for fer agen | 
the interior of a bell. The other end of the push 
is fitted with a knob to actuate the mechanism, A 
ng forces the rod back and causes the bell to 
strike again on the return stroke, A ball of india- 
rubber also compressed and causes air to rush 
through a whistle, which is thus sounded. 
4145. Warcues, Ciocks, &c., M. Cross. —Dated 12th 
October, 1880. 6d. 

The watch cases are designed so that the watch may 
be wound, regulated, and the hands set, all from the 
back, and without exposing the works, and is accom- 

ed by forming a small door in the case ; this ma: 
Penge by a catch, and opened with the thum 
nail, or by aspring, and thrown open by proming a knob 
or projection upon the case in the ordinary manner, 
except that it is preferred to place a knob on the side of 
the case instead of upon the pendant. 
4147. Fioat A. Nicholls.—Dated 12th 

October, 1880.—(Not proceeded with.) 2d. 

This consists in making metalli b of 
various sizes, shapes, and dimensions, so as to give 
sufficient buoyancy to support a rule or rod, that the 
indicating of the quantities in the vats, fermenting 
squares, and other vessels may be taken 
thereby. 

4149. Lamps, &c., G@. W. von Nawrocki.—Dated 12th 
October, 1880.—(A communication from B. Kohler.) 
éd. 


A cylindrical com ent is filled with sponge up 
to a sieve, above which is placed some wadding, on 
which the wick rests. The sponge is soaked with a 
combustible volatile carburet of hydrogen. The 
lighting apparatus consists of a slider, in which is a 
sion principle, e a) ication of a paper strip 
lighting surfaces “Attached thereto at intervals. 
4154. Privrers’ H. J. Haddan.—Dated 

13th October, 1880.—(A communication from J. 
Young.) 4d. 

This relates to a eo composed of two pieces, con- 

sisting of a box and rock bar. The box is made of a 


htly tapering wedge form, its upper end and lower 
sides bein paral wo recesses are formed in the 
upper and lower sides of the box of suitable form to 
admit a pinion key to freely revolve in the same, and 
in proper working contact with the teeth on the inner 
face of the said wedge rock bar. 


4156. Grope Hoipers ror Gas-purNers, &c., F. 
Jones.—Dated 13th October, 1880.—(Not proceeded 


with.) 2d. 

To one of the radial arms of the holder a slotted 
crank lever is applied, the slot ing over and 
working on a pivot in the arm, which is inclined, so 
that when the globe is placed on the holder, and the 
lower end of the lever is pushed inwards, the up 
brought against the inside 
lower edge of the globe, so as to hold the same in 
position, the slot being on the arm on which it 

ts. 


4157. InsTRUMENT FoR ASCERTAINING AND INDICATING 
AT ONE OPERATION THE DENSITY, PRESSURE, AND 
TEMPERATURE OF Steam, C. Boye.—Dated 13th 
October, 1880.—{Not proceeded with.) 2d. 

A vertical cylinder is fitted with a rape and piston 
rod and connected to the boiler orto the steam engine ; 
the said cylinder is in communication with two other 
cylinders, in one of which is placed a manometer or 
steam gauge for pn mt | the pressure of the steam, 
and in the other cylinder is placed a thermometer for 
ascertaining the tempereture of the steam, 

4158. Co.iectinc Hyprocen GENERATED IN CLEAN- 
1nG Iron Wire, Piates, &c., A. M. Clark.—Dated 
18th October, 1880.—(A communication from R. N. R. 
Phelps.)—( Not proceeded with.) 2d. 

To remove the scale from iron wire it is plunged 
into a dilute sulphuric or muriatic acid, whereby 
hydrogen is generated, to collect which the vat con- 
ae the bath is fitted with a loose cover, the lower 
edge of which dips into the bath, while the gel ray 
is fitted with a tube to carry off the hydrogen, which 
may be mixed with evaporating line or other 
hydrocarbon in the making of illuminating gas. 
4159. Steam Gas Motor, C. Kesseler.—Dated 13th 

October, 1880.—(A ication from O. Hennig 
—(Not proceeded with.) 4d. 

This relates to improvements upon the Siemens 
steam gas motor, with burning flame in the cylinder, 
in which motor a cut-off valve is arran, by which 
the admission of steam. to the working cylinder can be 
cut off or lated. This valve is omitted, and for it 
is substitu a valve (which is placed upon the steam 
pipe which conducts the steam to the distributing 
slide) which automatically opens when the steam 


P in the is greater than the pressure 
of the gases in the working cylinder, and closes when 
the pressure of the gases is greater that of the 


4162. Dyeina Yarn, &c., J. Chadwick and J. H. 

Mather.— Dated 13th October, 1880. 6d. 

‘is consists in the application of steam to fix the 
colour on piece goods and yarns while in the wet stage 
in the following manner :—The piece goods are passed 
through a padding machine supplied with the neces- 
sary mordants and colouring matters, thence through 
a box in which are rollers to convey it evenly, and 
between each pair of rollers are perforated pipes, from 
which steam issues and acts upon the goods, thereby 
fixing the mordants and colouring matters. 

4163. Harmoniums, &c., S. Crokaert.—Dated 13th 
October, 1880.—({Not proceeded with.) 2d. 

This consists in combining a harmonium or other 
similar reed instrument with ordinary cottage piano- 
fortes, in the casing of the same with the least possible 
alteration to the general appearance of the piano: The 
reed pan is placed close under the keys of the piano, 
the levers or pallets of the har ium being operat 
by means of adjustable screws or pins porn by the 
underside of the piano keys. 

4164. Grazino Surraces ror Horticutturat, 
WAY, AND OTHER Purposes, W. H. and D. Thomp- 
son.— Dated 13th October, 1880. 6d. 

This consists in the use, in glazing without Pere or 
other plastic materials, of perforated diamond-shaped 
panes or plates, secured through these perforations by 
self-tightening screw or other equivalent holders, pins, 
or catches, furnished with elastic washers or c' m- 

- ing rings, and clipping or otherwise resting 
against bevelled wedge-shaped laths or bearers. 

4170. Carpenters’ on Jorners’ PLanes, W. R. Lake. 
—Dated 18th October, 1880.—(A communication from 
P. Brunet and V, Brossier.) 4d. 

The plane has only one iron, which is provided with 
a double bevelled at the cutting end. The wood 
block has two a extending through it, one 


designed to receive the shaving and the other the 
= fron and the wooden wedge to hold it in place. 
¢ iron is made at its extremity with double inclined 
or bevelled edges, and the cutting blade is let into the 
iron centrally and extends a suitable distance along it 
in ‘0 upward direction, the of the blade be’ 
be’ to correspond with the edges of the plane 


41'72. Apparatus For Oxtarxina Ixrusions oF TEA, 
&e., C. J. Simms.—Dated 13th October, 1880. 
proceeded with.) 2d. 

The apparatus consists of discs of perforated metal 
or wire netting hinged two and two together, and 
having on opposite edges to the hinges rods or bars, 
one of which B attached to the edge of one of the discs 
opposite to the hinge, and serves as a supporting rod, 
upon which a sleeve or runner is free to run, and the 
other disc has a corresponding rod, arm, or nose-piece 
provided thereon, over which the said sleeve or runner 
will, when the apparatus is charged, be 
retain the parts together. The apparatus, according 
to this, is made as a broad-bowled spoon, with a 

, when the apparatus charged, lie 

and enclose the aerial, such as tea, and the rod 

be formed as a handle. 


4173. Fire-.icuters, J. F. Wiles,—Dated 13th October, 
1880. 6d. 


A cube block of wood is bored with holes through it 
in various directions, and is dipped into paraffin and 
resin or other inflammable ma‘ . Previous to 
dipping the | locks, shavings or other ignitable mate- 
rialis placed in the holes. 

41'74. Seats, Stoors, on CHarrs, J. 
es 14th October, 1880.—{ Not proceeded 
with.) 2d. 

This relates to that class of seat having cross legs 

ivotted to the seat in pairs, and which are folded by 

e pivots of one pair sliding in slots in the other. The 
seat is secured by pins to the frame of a slightly 
tapering form, that is, the bars forming it are larger on 
their upper surface, To these bars the two pairs of 
cross legs are pivotted. On each bar of one of these 
legs isa pin sliding in slots cut in the two bars of the 
other leg. The two bars of the unslotted legs are 
strengthened by braces and transverse bars. 
slotted bars of the other leg have also two transverse 
bars just above and below the slots to prevent the leg 
splitting. These bars also act as stops to prevent the 
stool being carried beyond the plane in which it is 
folded, and to serve as a stop to take the strain when 
in use off the pivots and the upper walls of the slots. 


4175. Makino Macuiygs, S. Gallie.—Dated 14th 
October, 1880. 6d. 

This relates to machines in which an upsetting 
hammer or die, together with side hammers, form the 
head of the bolt, and it consists in combining with 
such hammers apparatus for raising the bolt from its 
holder, while being acted on by the side hammers. A 
rotating table, with a series of bolt holders, receives 


an intermittent motion by suitable gear. The bolt 
holders are made free to swivel and have taper 


oo h which the side hammers act on the 
lt head. table or bolt holders, or both, are 
adjustable. 


4179. Wasuixa &c., W. Grifiths.—Dated 14th 


October, 1880. i 
This relates to the application and use ofa rotary 
drum and reticulated or perforated convoluted passage 
of wirework or suitable material, provided with feed 
and discharge openings in the periphery and centre of 
the drum, respectively in combination with a water 
tank and inclined feed and delivery shoots. 


4180. Bracr-enps, A. S. Taylor.—Dated 14th October, 
1880. 4d. 


This consists in the insertion of a metal bush 
between the bottom bar of the buckle or slide and the 
leather or other loop, whether the same be made of a 
piece of metal simply bent round the bar in the shape 
of a tube, or with one end (or both ends) elongated 
and perforated, so that the rivet or eyelet which 
fastens the leather or other loop 7 also through 
the end (or ends) of the plate and firmly secures the 
same. 

4183. Om-cans, &c., G. 7. Harrison.—Dated 14th 
October, 1880.—(Not proceeded with.) 2d. 

The body of the can may be of ordinary construc- 
tion. The lid is hinged by preference, so that it moves 
inwards when being opened, and when closed forms a 
perfectly tight cover for the opening or mouth of the 
vessel, preventing the escape of liquid. The stop 
valve in the spout and the lid are so coupled together 
that they — be opened together, being actuated by 
a valve spindle, and also closed simultaneously when 

ure is taken off a spindle actuated in pref 
y a flat spring or springs. 
4186. Roap Locomotives anD TRACTION ENGINEs, 
J. Marshall.—Dated 14th October, 1880. . 

This relates to an arrangement for altering the 

speed, and also for throwing the crank shaft out of 

with the main axle when required to drive 

machinery from the _ On shaft A 


tongue, which during the ordinary working of the 
loom clears the end of a catch or trigger which 
sustains a lever; the back rest for the warp is hinged 
or mounted to swivel or yield at times, so as to 
slacken the warp. The aforesaid lever is connected 
by a link with a lever arm upon the back rest. When 
the shuttle fails to enter the box the end of the tongue 
is lowered and strikes the catch, whereby the lever is 
released and the back rest swivels, thereby slackening 
the warp. 


4188. Locks, H. K. Bromhead.—Dated 15th October, 
1880. 8d. 


The horizontal bar forming the latch of the lock is 
attached to the upper end of a weighted lever whose 
lower end is centred towards the lower innermost 
corner of the lock casing, or the weighted lever may 
be centred at a higher point within the lock casing. A 
double armed follower, through which the handle for 
operating the latch passes, is arranged so that the 
under part of the weighted lever shall rest upon the 
straight surface formed - the upper side of the two 
arms of the foll . The follower is provided with 
two arms for the —— of enabling the weight to be 
lifted and the latch drawn in by turning the handle 
for operating them either in the right-hand or left- 
hand direction. 


4189. Taps, M. Rodgers.—Dated 15th October, 1880. 
—(Not proceeded with.) 2d. 

The tap made according to this invention consists of 
the portion which is to inserted into the cask or 
vessel containing the liquid, and which may be con- 
structed in any suitable manner, the projecting part 
being of a tubularshapeand either parallel or tapered and 
closed at the front end; a hole for the escape of the 
liquid is made at some short distance from the closed 
end, and an outer tube, having by preference a linin, 
of cork or other suitable material, but without suc 
lining if desirable, is made to fit and slide over the 
projecting part so as to cover or uncover the before- 
mentioned hole, and thus allow or stop the escape of 
the fluid. 

4192. ImpRoveMENTs IN THE METHOD oF AND Lamps 
For Usinc THE Evecrric Licut on Locomorive 
Enoines, G. P. Harding.—Dated 15th October, 1880. 


4d. 

The inventor places the lamp on the fore part of the 
chimney, and uses reflectors to throw the light forward. 
He places his generator upon bearings attached to 
the | nsendine fi of either the engine or tender, and 
connects its driving pulley by a pulley, which, by 
means of gearing keyed or connected with the axles 
of the engine or tender, will drive the generator at a 
suitable speed ; or he attaches to the ei e or tender 
a small auxiliary engine, so that when the locomotive 
is stationary the light may still be kept going. The 
object is to light the track for a long distance ahead. 
4194. anp Purtinc Up NEEDLEs, &c., 

J. W. Hayes.— Dated 15th October, 1880.—(Not pro- 
ceeded with.) 2d. 

A folding case or wrapper is employed formed of 
suitable material and constructed so that it may fold 
into a number of flaps or leaves, each flap or leaf 
serving to receive a packet of needles, which may be 
permanently fixed thereto or be removable. 

4195. Tricyctes, G. [llston.—Dated 15th October, 
1880.—(Not proceeded with.) 2d. 

has reference to those parts of tricycles and 
other velocipedes by which the motion of the treadle 
axle is communicated to the driving wheels, and the 
object is to effect the transmission of the motion of 
the treadle axle equally to the two driving wheels 
when the tricycle or velocipede is moving in a right 
line ; and to permit the driving wheels rota’ at 
different speeds when the tricycle or velocipede is 
travelling in a curve. 

4200. Explosive Compounns, P. M. Justice.—Dated 
15th October, 1880.—(A communication from H. Prud- 
homme.) 4d. 

The powder is pre from the following 
substances: Nitrates, 60 to 70 per cent. by weight ; 
organic matter, 10 to 15 per cent.; dissolved sulphat 
about 5 per cent.; sulphur, 10 to 15 per cent.; 
or resin, about 5 per cent. 

4201. Burners ror PETROLEUM Gas, P. Jensen.— 
Dated 15th October, 1880.—(A communication from 
and J. Stern.)—{Not proceeded 
with.) 2d. 

The petroleum is by a tap admitted to a pipe con- 
taining copper shavings ; it then passes into a knee 
piece or elbow, which is heated directly by a small 
petroleum gas jet placed beneath it, and protected by 
a rim against draught; the passage through the 
upright end of the elbow tapers off to a very narrow 
throat. 


4204. Emproipery APPARATUS FOR SEWING MACHINES, 
W. R. Lake,—Dated 15th October, 1880.—(A commu- 
nication trom O. Sellick.) 6d. 

This consists in the combination of a bracket 
adapted to be attached to the presser bar of a sewing 
machine, and having the presser foot secured thereto, 
with the traveller adapted to be ted with the 
needle bar of the sewing machine, the spiral bar, the 
looper, the loop detainer, and the mechanism whereby 
the looper and the loop detainer are operated. 

4207. TaBLEs, G.'‘R. McKenzie.—Dated 15th 
October, 1880.—(Not proceeded with.) 2d. 

In small folding tables, having on each side of the 
central part of the table a flap, which can fold down- 
wards on a hinge joint, is supported the table when 
the flaps are folded down upon four legs. Two of the 
legs are fixed to the central part of the table below 
two opposite or diagonal corners, and below the two 
other corners are two movable legs, fixed to a wooden 
arm or support, which can turn on a vertical pivot 
below the centre of a central part of the table. 

4210. Sarety FasTENER For Guns, H. A. Silver and 
W. Fletcher.—Dated 15th October, 1880. 6d. 

This relates to an improved construction of safety 


are two pinions E an ters, and 
on the countershaft B are two wheels G and H, and 
also a broad pinion J. By means of the lever R shaft 


B can be shifted, so as to bring either G or H in gear 
with E and F respectively, the pinion J being broad 
enough to still remain in gear with the wheel M. In 
the intermediate position both G and H are out of 
gear, and the main axle, therefore, is not driven. 


4187. Looms ror Weavino, W. H. Hacking and &. 
Grube.—Dated 15th October, 1880.—(Not proceeded 


with.) 2d. 
tthe object ia to impart to “ fast reed” looms, all or 
some of the advan’ by ‘loose reed” 
looms. To this end the warp is arranged to be 
slackened when the shuttle fails to enter the box. As 


the sley a hes the cloth a finger or feeler feels for 
the shuttle. ‘This finger is in connection with a 


fast with tic double action for the strikers, 
tumblers, or the triggers of sporting and other guns. 
The lever A is pivotted to the strap C of the breech D 
of the arm, and when in the normal position it, under 
the action of the spring E, acts upon the kinked 


4210} 


and upon the r H, to preven 5 
By depressing the end I of the lever A he tee B is 
moved back away from over the trigger. The inner 
end K of lever A is bent at right angles, and is situated 
in the path of the striker or tumbler L, which on being 
raised to be set, lifts that end of lever A and becomes 
locked behind it, the end K acting as a stop to any 
accidental movement of the striker, should it become 
released. 


4211. Bunptinc Presses, J. Bennie.—Dated 16th 
October, 1880.—(Not with.) 2d. 

The press consists of a vertical framing having a 
horizontal table or platform projectin; 
from both sides of it. On the table or platform rails 
or guides are formed or laid, and on these rails or 
guides, one, or by preference two, boxes are placed, 
the same being rendered capable of moving outwards 
and inwards on the rails by mounting them on carry- 
ing wheels or rollers. On the upper part or head of 
the frame a box or receptacle is fixed, to contain the 


balls of twine, wherewith to tie up the bundles of 


pressed, and to enable twine to passed un an 

round the bundle. A series of vertical slots are made 
in the ends of each bundling box. 

4214. Carriace Doors, &c., H. J. Haddan.—Dated 
16th October, 1880.—(A communication from C. D. C. 
Bruhs and H. Pollack.)—(Not proceeded with.) 2d. 

The object is to prevent the fingers of careless per- 
sons from being clipped by shutting the doors of rail- 
way carriages or other doors, and consists in the appli- 
cation of two movable plates placed vertically 
along the sides of the door opening, and so cted 
with the door and with each other that they cover the 
sides of the door opening when the door is open, but 
are turned outside by shutting the door, thereby 
removing any finger from the door before it can be 
clipped by the door. 

4215. Wartcu Keys, J. West.—Dated 16th October, 1880. 
—(Not proceeded with.) 2d. 

This consists in fitting into the interior of the pi 
of the watch or other key a plug or peg which fits 
closely therein, and the outer end of which is flush 

or nearly so) with the end of the pipe or tube of the 
ey for the purpose of preventing the admission of 
dust or other extraneous matter into the pipe of the 


4216. Turninc over Leaves or Books, &c., W. Rigg. 
—Dated 16th October, 1880. 6d. 

A corner or angle is cut off, or a small excision is 
made from the edge of each sheet or leaf for the pur- 
pose of facilitating the turning over of the leaves. 
4217. Ous” For Wootten or FELTED 

+ saan J. Swallow.—Dated 16th October, 1880. 


The composition is used in eyo. | wool, mungo, 
and other fibrous materials, and consists of 40 gallons 
olive oil, 121b. lard, 30lb. Irish moss, 40Ib. crystal 
borax, 1 oz. hay saffron, and 4 lb. sulphate of potassium. 
4218. Measurtnc Conrents 1n EarTHworks, J. 
Imray.—Dated 16th October, 1880.—(A communica- 
tion from J. Canale.)—{ Not proceeded with.) 2d. 
A rectangular plate has along each side and one end 
@ groove to receive a slide, the edges of the groove 
being graduated with equal divisions, and the slides 
graduated with verniers. At one end of the plate are 
two which can be 
uated guides perpen 
straight rule is pivotted to one of the end slides, and 
other rules are pivotted to the end and lateral slides. 
4220. Osraininc Motive Power, H. G. Hosmer.— 
Dated 16th October, 1880.—(Not proceeded with.) 2d. 
A ring is secured in a vertical ition, and carries 
a series of permanent magnets strengths, 
and also a series of armatures placed in juxtaposition 
to the magnets. On an axis passing through 
ring is a wheel a series of hollow arma- 
tures containing a core on which wire is coiled, and 
are arranged so as to come into action successively. 
4221. Ropes anp ror Drivinc MacHINERY, 
J. H. Scott.—Dzted 16th October, 1880.Not pro- 
ceeded with.) 2d. 
consists in using metallic wire in combination 
with the fibrous material. 
4222. Treatixe Corree, FE. G. Brewer.—Dated 16th 
1880.—{A communication from P. Pesier.) 


Cakes or tablets are made of pulverised coffee and 
sugar mixed, and solidified by pressure. : 
4223. Sarery ALARM APPARATUS FOR STEAM 

Borwers, £. de Pass.—Dated 15th October, 1880.—(4 
communication from L. A. Guibert.}—({ Not proceeded, 


with.) 2d. 

On the boiler a box is fixed vertically and divided 
into two com; ents by a flexible diaphragm, one 
connected with the steam space, and the other with 
the water space. To the centre of the diaphragm is 
connected the stem of a valve, which serves to 
operate a whistle mounted on the lid of the box. 

TREATMENT OF VULCANISED FiBRE PRO- 
pDucING &c., J. C. Leigh.— 
Dated 16th October, 1880. 2d. 

Vulcanised fibre is cut, pressed, bent, or otherwise 
shaped to the form required, or the un’ 
fibre may be pressed into moulds, and then vul- 
canised. 

4229. Motor Enaines, M. Pratt.—Dated 16th October, 
1880.—(Not proceeded with.) 2d. 

This relates to single-acting engines in which the 
steam acts only on one side of the piston, and it has 
for its object the shortening of the port with the use 
of an ordinary reciprocating slide valve. 

4239. AND PREVENTING Fire, M. 
ga and A, Schaedler.—Dated 18th October, 


1880. 
This relates toa liquid for ex ishing fire, and 
consisting of 25 gallons water, 15lb. common salt. 
14 1b. alum in powder, 281b. silicate of sodium, and 
}1b. red chalk. 


4241. Sticks ror UMBRELLAS AND SuNSHADES, C. 
D. Abel.—Dated 18th October, 1880.—(A communica- 
from Messrs. Baumgarten and Mensendieck.) 


The stick consists of a metal tube round which 
twine is wound and coated with glue, after which a 
thin veneer of ebonite is applied to it. 

4253. Mountinc ConsoLipaTeD Emery WHEELS, 

This relates to means for preventing the ding 
compound or material from flying off 
of centrifugal force, and consists of rings enveloped in 
hempcord and secured between the driving Lippe and 
which are both ved so as to 

low eac to lie partly within the driving plate 
and partly wi the pote Ba wheel. 

4254. Distrisution or ArtiriciaL Licut, W. 4. S 
Benson.— Dated 19th October, 1880. 4d. 

An opaque shield is placed before or under the light, 
and a reflector or reflectors are at the back or 
over the light, so as to screen flame of the light 
from sight, and at the same time light up the room by 
a diffused and equal light. 

4262. PrusHEs ror CLEANING AND PoLisHinc METAL 
Surraces, @. Jobson.—Dated 19th October, 1880. 6d. 

The bristles or cleaning surfaces are formed of 
twisted wire strands or wire rope cut into lengths and 
folded, leaving tufted ends. ese wires are passed 
through holes formed in a ring or cylinder, leaving the 
bend inside, and a second cylinder is then placed in 
the former and secured by discs or plates. 

4406. Macuinery For Spinnina, F. and A. Craven.— 
Dated 28th October, 1880. 6d. 
This relates to improvements in cap spinning, 
14406) 


whereby a shorter nip is obtained, and which allows of 
starting the frame at a greatly accelerated speed, with 


| 
| 
| 
| 
| 
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out having an increase of ends coming down, and also 
ing an increase of speed in spinning without an 
extra waste, and producing softer spun yarns, or wit 
less number of turns to the inch than hitherto. This 
is effected by substituting for the old form of cap a 
cap having its top part E of just sufficient diameter to 
aw the spool G a free action therein, while its lower 


C is of larger diameter, so as to take in yarn 
as it is wound on the spool. The of the cap is 
conical, and can be made to work er up towards 

top board of the frame, a shorter 
nip than cap. 


4S80S. Corvertmc Nirrocesovs Orcanic Svs- 
STANCES, 7. Morgan.—Dated 2ist October, 1880.—(4 
communication from J. Mayaud.) 4d. 
About 200Ib. of woollen rags is placed im a boiler 
with 1001b. sulphuric acid, and made to boil. It is 
then saturated with phosphate of lime, and after being 
agitated is removed, when it solidifies. When pul- 
verised it may be used to prevent the fermentation of 
urine matters, and also for the 
same when fermentation has taken place. 


and weight. The lever A is so arranged t in one 
pesition the limb B is thrust by the weight against 
hich actuates 


one side of the arm of the bell crank D w! 


4 


aft movement in relation to the body 
, the lower ends of the sides of the 
being provided with projections on which 
rest the supporting springs of the said bedy. 


fore and 


le chilled or hard metal bearings, substantial]: 
as and for the purpose hereinbefore set forth. (3) The 


S 


i of remo- 
as and for the 
The combination, 


™. In for bending hot rails, fo: 
aon act forth, the combination. with the cool- 
ing , Of the two opposite sets of presser tes, 
ted by mechanical power, and rising and 
through the said 
base and head of the hot rail, and the rail bent 
movement of both sets of presser 


the 
i bed, of tw i 
of the cooling bed, and operated by power, 
39.966 


arms secured to such shafts, push bars carried by 
said arms and having presser plates, a as 
described and shown. (3) In apparatus for bending 
hot rails, the two sets of push arms FF', 7 
adjustable presser plates G G!, substantially as 
described and shown. (4) In -_ ~~ for bending 
hot rails, the two sets of push arms F F!, having 
adjustable presser plates G G' connected therewith by 
ball-and-socket joints, substantially as described and 
shown. (5) In apparatus for bending hot rails, the 


combination, with the cooling bed, of the two shafts 
D D!, connected by rocker arms directly with working 
pistons, the push arms, push bars, and presser plates, 


substantially as described and shown. 


239,985. Sarery Va.ve, Frank B. Scovill, Boston.— 
Mass.—Filed November 9th, 


Burerxe Furnace, Walter J. F. 
4 N.C.—Filed January 13th, 1881. 
Claim.—The combination, with the turnace 

the usual fire door, of the straw burning 


) rear fire the fire 
below said boiler, su i and for 

hetanticliy an the purpose 
240,034. Currrsc Apparatus For Lawn orn OTHER 


Mowers, Elwood W. Macguire, Richmond, Ind.— 
Filed January 24th, 1881. 


position, and adjusting _L, passing through 
the back side of the portion forming said slotted heads 
or jaws, and engaging with the back of said blades or 
cutters, substantially in the manner herein sho 
and described. 
240,087. Meratiurcic 
Chas. Pernot, Rive de Gier, France.—Filed May 14th, 
1880.—Patented in France March 11th, 1880. 
Claim.—{1) The combination of the cover of a 
furnace, having openings M, with vertical conduits F 


(240.037) 


FQ ARS 


F', &c., and the removable flues I I), substantially as 
described. (2) The bination of the r bl 
cover H, having openings M, with detachable flues II) 
and conduits F F!, all substantially as specified. 


240,062. Fiurip Pressvre REGULATOR FoR AUTO- 
MATIC BRAKES, George Westinghouse, jun., Pittsburg, 
March 9th, 1881. one 
‘aim.—{1) A piston subject to fluid pressure on one 
side and a spring pressure on the other, in combina- 


tion with a ttle or shut-off valve vas to open 
and close the steam flow to the engine, and a 
oe and valve arranged to regulate the admis. 
sion of fluid pressure to the piston, substantially a¢ 
set forth. (2) In combination with a fiuid re 
generator, auxiliary reservoir, and brake cylinder of 
an aw a 


ic brake piston, 
throttle, dia for conjoint 


an valve, 
action, substantially as set forth. (3) In combination 


with piston D, actuated by variations in fluid pressure 
applied thereto, a valve A A}, actuated there- 


(240-063) 


MV 


Ny 


a? 


S 


‘ 


from, and a diaphragm valve F, arranged to open and 
close the port through which air pressure is admitted 
to the piston, substantially as set forth. (4) In com- 
bination with the continuously charged pipe or 
reservoir of a fluid pressure brake a line of 

ipes and ports leading to one side of a movable 
,~ ar Howe and thence to a piston chamber, the piston 
whereof actuates the throttle or shut-off valve, a 
valve V, arranged in such line of ports for opening and 
closing the same from the d@ motion, and a 
spring G®, for moving the on the di u- 
tion of air pressure, substantially as set forth. 
240,067. Towas, Deloss Worden, Oil City, Pa.— 

Filed February 16th, 1881. 

Claim.—The bite teng B, formed with the chamber 

or seat B, closed, or partially closed, at one end, and 


. 


with the narrow opening or slot C across the diagonal 

face E, in combination with the removable bite C and 

the recessed button D, as shown and 

described. 

240,188. Fax 

York, N.Y.—Filed kebruary 10th, 1881. 

Claim.—The combination the bracket A, having 

socket B, the staff C, carrying arm’ C, the roller D, 


240.188 | 


William A. Roos, New 


supported e H, to adapt 


240,210. Execrric Lamp, Bdward Weston, Newark, 
N.J.—Filed July 8th, 1879. 

Claim.—{1) An el and an armature the 
of which are respectively in the form of 

a cone and of a hollow cylinder, the armature having 
a range of motion the cone to enter the 
hollow cylinder w the armature yields to the 
attraction of the magnet, substantially as and for the 
uurpose described. (2) An electro-magnet having a 
Tongituainaly hollow core, in combination with a 
eally-pointed movable having a range of 
motion permitting its conical point to enter the 
tubular pole of the magnet, substantially as and for 
e@ purpose bed. (3) In combination with an 


0! 
con! 


conically 
device 


incipal coil surrounding the electro-magnet, a 
of , which includes a 
coil wound differentially upon the electro- et, and 
a circuit closer adapted to close the derived circuit 
whenever the resistance in the main circuit is 
increased to a prescribed amount by the too great 
separation of the carbons, substantially as and for the 
= set forth. (5) In an electric p, the com- 

ination of the carbons with a differential magnet the 
two oppositely wound coils of which are respectively 
included in the main circuit, which includes the 
carbons, aad in a derived circuit whereby the distribu- 
tion of the current in the two circuits is automatically 


lamp in which the force of gravity tends to diminish 
the distance between the points of the carbons, aleve 
to which at one end a movable carbon is s nded 
and upon which at the other end an armature is 
affixed, in combination with an electro-magnet, the 
opposed — of the armature and magnet being 
respectively conical and tubular, whereby the 


(2 40.210) 


armature has a prescribed range of movement in the 
magnetic field, during the whole of which there is no 
material variation in the amount of attractive force 
exerted upon it by the magnet, substan’ 

for the purpose set forth. (7) Theclamp K, composed 
of the pivotted clamping jaws, respectively linked to 
the of the rock: armature lever, in com- 

ing rod D, as and 

the purpose set forth. clamp K, composed 
the pivotted 


and an electro- 
in the circuit which supplies the lamp, substantially 
as described. (10) The armature lever G and the 
upper carbon-holder and clamp in combination with 
the paw] for end of the lever carry- 
ing the clamp, substantially as set forth. 
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Ir is said that in the Bradford U.S. oil field, 
14,000ft. of sucker rods are consumed daily to 
prepare for pumping wells that have ceased to 
flow. 

Tue trade and navigation reports of India for 
the year ending the 31st of March give the follow- 
ing figures :—Grand total, imports, 62.08.40.213 
rupees, against 52.82.13.980 of the previous year ; 
grand total, exports, 75.98,13.480 rupees, against 
69.24.75.106 rupees. The number of steamers 
and sailing vessels employed in the foreign trade 
which entered Indian ports during the year under 
review was 4006, aggregating 2,512,965 tons, 
while 5116 vessels, aggregating 3,152,660 tons, 
cleared. The for the previous twelve 


months were—entered, 3910 vessels, of 2,264,023 
tons; cleared, 5086 vessels, of 2,796,623 tons. 


dependent upon the prog of the of the 
carbons, substantially as described. (6) In an electric 


The coasting trade also shows a considerable, 
although less marke’, increase. 


Claim.—(1) The valve E, constructed = a piston ae 
or dise H, fitting in chamber I, and provided with 
interior and exterior bearing surfaces and openings 8, 
substantially as and for the purpose specified. (2) a) 
55 
L 
4492. Swrrcs-noxes, R. C Rapier. — Dated 3rd 
This relates to switch-boxes having turnover levers | j : 
A = Z 
SSS" | 
- Fe we M, the passage L, extending from a point — Sa ; 
between the seat P of the auxiliary valve M and its ON A | te 
| disc N above to the chamber I, containing the piston — N o-g- 
H and E, substantially as and for the 
the switches, and in the other position the limb C of 
the T-shaped head of the lever is thrust against the AK LAN 
in the opposite direction. SS Kors | » 
Ramuway Veuiciss, W. R. Lake.—Dated Sab? 
fovember, 1880.—(4 communication from BE. | 
Bmond and H.C. Van Vechten.) 6d.” 
This —- in a by ny of a laterally =\ a 1 necting the same, in combination with a stop 
ae = > piece suspen . rom ‘the top of the = | to disengage the jaws from the movable carbon-holder 
axle-box, is made rigid by a suitable frame as | when the same has been dropped to the desired point. 
| | (9) The combination, in an electric lamp, of the 
| vertical sliding carbon holder D, the clamp K, the 
=== | forked armature lever G, to which the clamp is linked, 
\ ; 
\ y \ 
| 
PAGE 
| 
SELECTED AMERIOAN PATENTS. 
, | apparatus for — 
From the United States’ Patent Office Oficial Gazette. | mowers, the combination, with the bed knife F, aa ee | 
— ee a revolving shaft carrying a series of spiders havin } 
dag anged in said slotted head or jaws, set screws pass- | 364 
smooth exterior and provided with removable bearings a0 034 c 
substantially as and for the purpose hereinh es, 240.034 | 366 
| 367 
(fil 
WZ 
BZ 'Z | 
| il i 
Vif 
iN W _— 
G 
WHS 34 | ing transversely through one portion of said slotted : 
heads or jaws and pressing said blades against the 
, combination, with the removable | other ms thereof, for the blades in 
vable coupling pins, substantially 
purpose hereinbefore set forth. (4) q 
with the coupling ring, substantially as herein 
described, of coupling heads connected therewith by . » oer 376 
means of removable coupling pins having removable \ $0 0 oo 
for the purpose herein- 
inc Hor Rats, Henry C. Kriete, Chicago, = = Locomotive Encine Brasees.. .. .. S77 
th. 1881. 
| 
iallv as described. (2) In a us for eeenceeenes 
ee 
AY fie Bis : 
\ | | 
electro-magnet provided with hollow core and a 
| Z pointed movable armature, an adjusting 
i means of which the range of movement of 
>) the lever to which the armature is attached may be 
adjusted, substantially as described. (4) Inian electric 
ination of a main circuit of small 
j 
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THE MILLING EXHIBITION. 
No. IV. 

In our last we described the milling system of Mr. J. H. 
Carter. The next to be noticed is that which was exhi- 
bited by Messrs. Dell and Son, Stand 27. The machinery 
was contained in a timber building, three floors high, and 
illustrated the American process of gradual reduction. On 
this system one pair of millstones is used for granulating the 
cleaned wheat, and twopairsfor reducing the middlings, The 
arrangementisshown in Figs. 34,35,and 36. Thefirstelevator 


lifts the wheat to a Barnard and Leas’ oat and weed separa- 
tor on third floor—see Fig. 5—thence it falls to and 
Leas’ Victor smutter ; aot the smutter a second ele- 
vator raises the grain to a Victor brush scourer, thence 
the cleaned grain falls to the stock hopper, or a 
bin, and is from there spouted to the smooth corruga 


Fig. 41. 


to sacks, and the middlings to the purifiers ; the purified 
_Middlings are spouted to millstone B 2, the ground- 
ares elevators to reels F and F', and the flour drawn 


m these reels is the patent flour. Reel G takes the | mid 


meal from the smooth iron rolls; and the flour can be 
mixed either with wheat flour or patent flour. Reels J 


and H dress the meal from two porcelain rollers). The 
flour from H goes to wheat flour, and from J to low grade. 
The flour from the bran reel can be drawn either to wheat 
flour or low grade. By the use of double conveyors on the 


only necessary to pull two slides to allow all the qualities 
to run together into a worm above sacking valves, where it 
is thoroughly mixed before being sacked off. The mill 
is intended to represent a “ five run” plant, but only three 


machines are exactly as for the five run plant. With the 


five pair of stones it is stated that 175 sacks of flour would 
be turned out in twenty-four hours, The hursting for the 
millstones is of American pattern shown in Fig. 37. A full 
description is not n . It will be observed the 
spindle step is brought down and—with its proper connec- 
tions—rests upon the main bed-plate, thus precluding the 


a. of any trembling, as in the old style of iron 
ursts, where the bridge tree was attached to the columns 
at a point above the bed-plate proper. The dress of the 
stones is shown ort 38. The special feature is the large 
amount of furrow small amount of land. This gives 
less friction on the wheat and produces a large quantity of 

8. Below the plan of the stone face is a section 
and particulars of the furrows. The speed for 4ft. stones 


reels they are enabled to so arrange the spouting, that it is | 


dressed perfectly smooth. The dressing of the products 
of grinding is done by two four-reel bolt chests, of similar 
construction to the six-reel one we show in Fig. 39. 

The purifiers deserve special attention, and of them 
we give in Figs. 40 and 41 perspective and sectional 
illustrations, with the follo description by Mr. 
Smith :—The middlings are received into the hopper 
at the head of the machine, and are fed on to the 


pairs of stones were erected at the exhibition ; the other | 


is 150 to 160 revolutions per minute. The stones are 


sieve by feed roll K, which distributes them evenly 
over the whole width of the silk. The necessary motion 
is imparted to the sieve by two excentrics, B, running in 


contact with friction-rolls on the head of the sieve-frame. 
A spring at the tail of the sieve, regulated by the hand- 
wheel P, serves to keep the excentrics and friction-rolls 
always in contact, so there is no jarring of the sieve. The 
clothing of the sieve is of silk of different numbers, the finest 
being at the head and the coarsest at the tail. The fan I 


produces an air-current upwards through the silk into the 
air-chamber G G, &c., following the bent arrows into the 
kets H H, and through the openings J J, &., into the 
, thence to the stive-room. e air-current induced by 
the fan, following the course above described, will deposit 
in the pockets H the best and heaviest of the material it 
carries up from the middlings on the silk. Access is con- 
veniently had to these pockets from the outside of the 
ine, and as there are a number of them co: i 


| | 
| 
Fig. 89. 
| | | 
| | | | 
Fig. 42, 
Fig, 40. Si 
granulating stone, with the Smith “dress.” The granulated 
wheat goes to reels E, E, E, where the proper separations 
are made, the bran being sent to co: 
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to the number of different grades of silk of which the sieve 
is composed, it is easy to determine whether any 
material is being taken out by the fan, and if so, to say 
with absolute certainty from what section of the sieve it is 
being taken, and where the air-current should be reduced. 
The means of regulating the character of the material | 
removed by the fan from any section of the sieve will be | 
explained presently. The sides of the purifiers are made to 
open below the sieve, so that the character of the middlings 


compartment by opening the following valves wider. It 
will be seen that these valves afford the means of regu- 
lating the character of the material taken out by the fan 
from any section of the silk, as the velocity of the air- 
currents is absolutely controlled by opening or closing them. 
E is a brush mounted on ways, and attached to an endless 
chain driven by the sprocket wheel M. The brush extends 
across the sieve, and sweeps the entire under-surface of the 
cloth from head to tail at very brief intervals. The ten- 


4 


4 


Wheat 


Separator 


Wheat Bin 


LONGITUDINAL SECTION —Fig. 35. 


coming through any section of the cloth may be examined, 
and in this way the point—if any—at which the air-cur- 
rent should be inc is seen at a glance. The air- 
chamber above the sieve is divided into compartments G, 
G, G, G, G by transverse partitions. J, J, J, J, J are 
valves opening from these compartments into the fan- 
chamber, and adjustable from the outside of the machine. 
This construction permits of a very severe air-current 
being passed upwards through the silk under any one of 


dency of the silk on the middlings purifier to become 
clogged by fine particles of dust and flour adhering to its 
threads, and by granules of middlings too large to pass 
through becoming wedged in the meshes of the cloth, is 
well understood. As soon as this closing-up process be 

a waste is made in two ways, first, by throwing over the 
tail of the sieve material which should have been sifted 
through the cloth ; second, the area of the opening through 
the cloth into the air-chambers being lessened, the force of 


b SS = 4+ 
ntrifu al Sik 
Cc NE 
i 
| 
ii 
t 
= 
Y 7 
peat TRANSVERSE SECTION —Fig. 34. 


the compartments G, without in the least disturbing the | the air-currents through the remaining rem 6 is propor- 


flow of air through the cloth under adjacent compart- | tionately increased 
better material than should go in that direction 


ments. In operation, a very light draught would be used 
through the compartment G at the head of the machine 


, carrying to the stive-room heavier and 


another form of roller mill in diagram, manufactured by 
Messrs, Kuhne, of Dresden, The hopper of this double 
roller mill, for receiving the feed, is attached to two 
uprights ; the feed rolls B have also their bearings in them, 
and are driven by a belt and pulley from the shaft of the 
roller. Over the feed rolls, slides are fixed to the hopper, 
and they can be moved up and down by the handles 
shown in the engraving, thus regulating the flow of the 
feed, which over the feed rolls through the funnels 
screwed on the hopper case, between the chilled iron rolls 
CC, and after it ian passed them, leaves the roller mill 
through the case attached to the frame of the mill, The 


PLAN—Fig. 86. 


chilled iron rolls rest in the bearings T T ; the inside bear- 
ings are fixed, while the outside bearings are movable, The 

ings are self-lubricating, and only require oiling once in 
two or three weeks, when the old oil can be removed 
through an opening that can be closed with a screw and 
fresh oil poured in. On the one side of the frame, as 
shown in the drawing, two bearings D D are attached, and 
between them there is a worm E, and on the shaft of this 
worm is the hand-wheel F. On the upper side of the 
frame, at an angle of 90 deg. to the worm E, is a shaft 
with two excentrics and the worm wheel H gearing into 


i 
- 
¥ ai! 
. ] T Wa = worm E. The specially formed side bearings T T of the 
@) rollers C C revolve on the shaft J, and on each bearing 
J, there is a‘lengthening sidewise with the screws K, so 
NeW AliNe= AINSI arranged that their heads lie firmly on the excentrics, 
a: ae : when the weights M, by means of the lever N, press the 
a (eeu ; J i lower arms of the bearings T at the points L. It may 
< LAUREN G : easily be seen that by turning the worm E and screw wheel 
INS : = 
© Git 4 


Fig. 42 represents in perspective the “ Victor” roller | H, by means of the hand-wheel F, the excentrics may be 
by slightly opening the first valve J, and as the light and mill with two pairs of — To one roll of each pair a| brought by the shaft to the highest or lowest position. 
small middlings were worked through the fine silk, and | self-acting endways motion is given, the object is stated to The bearings T are hereby raised and lowered, and thus a 
the stock flowed along towards the tail of the sieve, the | prevent the rolls wearing unevenly, but this is only | closer or wider distance is preserved between the rolls ; 
draught would be gradually increased in each succeeding | obtained by considerable complication. Fig. 43 represents ' consequently they can be regulated exactly, The screws 
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ve to justify the rollers, and by raising or lowering 
the rolls can be kept in exactly horizontal 
ition. Each pair of rolls is driven by a belt, and dif- 
erential motion may be imparted if required by gear. 
In Fig. 34, b and c care horizontal shafts driven by bevel 
gear and vertical shaft worked by strap from A A, The 
gear for driving the different apparatus from b ¢ c is 
plainly indicated. In Fig. 36, A is the smooth chilled 
roller mill, C porcelain roller mill, B bran rolls, and E sepa- 
rator. Messrs. Dell and Sou have also a number of other 
exhibits covering a large space on the floor apart from those 
at work in their system exhibit. 


LETTERS TO THE EDITOR. 
[We do not hold aig nel the opinions or our 


HIGH-SPEED LOCOMOTIVES, 


—I see “*W. 8S.” has been criticising and correcting (?) my 
annlohion appeared in THe ENGINEER for April 8th. I know 
the value of criticism, and am thankful for corrections of mistakes, 
as I seek clearness and truth ; but after spending some time I con- 
fess myself unable to understand ‘‘W. 8.’s” letter. I shall be 
obliged if he will explain his methods ; and while Iam_ writing, it 
may be well to show how the formule I gave were obtained. 

With regard to the breakage of coupling rods, Perhaps the 
easiest formula to remember for the strength of a beam is the 


general one x = £ where M = bending moment on section 


under consideration, I = moment of inertia of section about 
neutral axis, f == greatest stress per unit area. and y = distance 
from neutral axis to edge of section. In a beam of rectangular 
section, length = /, thickness = 6, and depth = d, with a 


wl 
load W at the centre, the greatest bending moment M = —7. Also 


I= if and y = ; Putting these values in the above, we 
get the well-used office formula 
2 bd? 


The centrifugal force F =", where w = weight of rod; so that 
y= is load uniformly distributed, and is 
equivalent to a load at the centre 


22. 
(358 R) 


2or 


=W=5 = 

Equating (1) to (2), 

2 22\3 

* (35): 
Taking the foot and pound as units, 

fg @ BR _ 10800 fo d 

Putting f = 20,000, g = 32°2, D = 480, we get for any iron rod of 
rectangular section 


8 = 316+ cS 
If R = Sft., = 8hft., d = 4hin., and r = 13in., 
7 4/2 7x3 = 


If R = 3ft., 8 = 72, 

As I have pointed out, steel would be better in this respect than 
iron. Although there are various incalculable strains in coupling 
rods there is no doubt that centrifugal force has much to do with 
breaking them ; they do not generally break at low speeds. To 
discard these rods would be to do away with the danger, but the 
tendency seems to be more and more to make high-speed engines 
with four wheels coupled. 

It has been suggested that the rods would most resemble the 
bones of birds if made hollow. The best section would then 
probably be an ellipse, with the major axis vertical, asat A. It 
is easy to imagine such a rod, but not at all easy to make one. 
But cut the ellipse in two down the major axis, and turn the halves 

k to back, as at B, and we have a section not unlike the 
I-shaped section C. 


““W. S.” gives a formula for the speed at which tires may run. 
How he produces it I fail to make out. The calculation is straight- 
forward enough. It is well known that the bursting tension in a 
hoop per unit breadth = outward pressure per unit area X radius 
= in this instance, centrifugal force per unit area x radius. Let 
A = sectional area of tire. Then— 


2 2 
Af = x 
or, substituting for v in terms of 8, and bringing f to tension per 
square foot, we have S= 2° x 12 x t9 
22 


Or S.= 46°6 about, 


which is much simpler than ‘‘ W. 8.’s” “simple formula.” Takin, 
for steel f = 19 tons = 42,5601b., and D = 490, we find S= 
about. I cannot see what connection exists between D, the density 


of the material, and 5 , the circular measure of two right angles. 
Manchester, May 11th. 8. R. 


Sin,—The sketches of high-speed locomotives by Mr. E. ‘L. 
Pearce which were reproduced in your number of the 30th of 
April display, indeed, much ingenuity, but it would have been a 
good thing if their author given us some explanation con- 
cerning the Bic gorge of their elements. For my part, I am 
bound to confess that these engines cannot do the duty they are 
intended for, The adhesive weight is considerably too low in com- 
with the tractive power to exert. I will prove it as 

We assume the weight of the train to be 200 tons; that of 
engine and tender 60 tons; the speed 60 miles ; the gradient to be 


not more than aw Such were, I think, the conditions of the 
problem as first proposed by “ Running Road,” Gross weight of 


train, 260 tons. Total resistance of train at 60 miles an hour 


the resistance per ton on an incline ato being 55 lb, per ton, 


= 260 x 55 = 14,300. 

Such is the tractive power for which we have to proportionate 
our cylinders. It appears at first sight that the cylinder power is 
not here deficient at all; for supposing a boiler pressure of 140 Ib. 
per square inch and a cut-off at three-fourths of the stroke, 


135 x x 
we have —~ x™ + = 15428 for the second engine, and 
135 x 202 x 22 
ope as 15230 for the first. The cylinders would, indeed, 


be of very good proportions for their work, but it must not be for- 
gotten that tractive power = one-sixth adhesive weight. It should 
not be more than one-fifth. In our climate engineers agree to 
take one-sixth. In this case let us see what should be the adhesive 


5; 
weight. For the first engine, pie = 40 tons about, and for the 
second, se = 40°8 tons, 


In both cases we have about 20 tons of static charge on each pair 
of axles. This is enormous, and difficult to realise. It is never 
seen. These reasons led me to recommend in my letter of the 
25th March the employment of the Fairlie engine, or something 
similar. Sometimes—and it might be done more often—large 
cylinders are used where the above theory would have them of less 
> but this is done conjointly with the employment of a 
oy eet pe that may be prolonged or shortened, according 
to the work the engine has to perform. 

On level at 60 miles an hour the resistance per ton is 43° lb.; 
for the whole train it would be 260 x 43°5 = 11310, which corre- 
sponds to an adhesive weight of 30 tons. It is, again, difficult to 
meet such requirements with a four-coupled engine. It is very 
doubtful that such engines could attain an average speed of 60 
miles an hour. It might, perhaps, be performed more surely with 
a diameter of wheel varying between 7ft. Gin. and 8ft. In my 
opinion, the cylinders should be of dimensions such that the trac- 
tive power should not be more than one-fifth of the adhesive 
exceedingly favourable, but not often met with. 
With this duty, the steam being cut off at three-fourths of the 
stroke, it ensures that for ordinary work, when one-sixth is the 
coefticient, the steam is still cut off at an earlier period. There is 
sufficient economy in such a system. Ep. GOBERT. 

39, Heskey-street, Nottingham. 


SAFETY VALVES, 

S1r,—Sceing letters by “J. M. W.” and ‘‘ Truth” in your issue 
of the 13th inst., and believing that neither of them had actuall: 
arrived at the correct cause of the great loss of pressure in Adam’s 
safety valves under ‘‘ Chief Engincer’s ” charge, I thought a little of 
my experience with valves giving the same results might help to 
clear the matter up. 

I had noticed in Adam’s valves after they had been ground 
several times into their seats that they always lost more pressure 
before coming back than they did when first put on, I had tried 
several ways of remedying this, but without success; until on 
meeting another of the safety valve makers, and asking his 
opinion, I was advised to cut a little bit off the head of the valves 
in the lathe, which I did. They were then as sharp in their action 
as when first put on ; although in one case, after doing so they still 
lost a considerable pressure before coming back. I then replaced 
the springs with my spare ones. Although they had not been long 
in use—about two months—the new springs gave no better 
result, the valve blowing off at 751b. at first, then blowing off at 
70 1b. and 721b., and not %coming back until 611b. was showing 
on the gauge. I was completely nonplussed, and being pressed for 
time, had to let the ship go as she was. On her return I over- 
hauled the valves again to find out if the spindles were binding or 
sticking fast, but they were all quite clear, and no signs of friction 
about them. I was advised by the safety valve makers I had got 
the information from about the head of the valve to try new 
ann and when I told them I had done so, they asked to be 

owed to put one on themselves, and I must say with the best 
results, the valve coming back within 3 lb. 

In my opinion the valves themselves are the cause of the 
scum and dirt found in the valves under ‘‘ Chief Engineer’s ” charge, 
as I have noticed when they lose a great pressure before —— 
back, they go off with a great , gripping the water an 
acting as a surface scum cock, and the formation of the valve 
makes this scum and dirt all lodge about it. In this way 
“*Chief Engineer,” if he acted on “J. M. W.’s” advice, would 
have to clean out his valves each time they blew off. 

I bave also like “‘ Truth” four different makers’ safety valves 
on my boilers, although I cannot say with him that Adam’s was 
the best of the lot, as they were all very much alike, losing on an 
average 3b. before co back. When I informed one of the 
makers that their valves did not come back until a loss of 31b., 
and they had promised that the loss would only be 14 Ib., they 
asked me to allow them to overhaul them on the ship’s return, 
with the result of making them come back on 1]b., and this is the 
only valve ] have working so close to the pressure and allowing no 
accumulation. One great advantage two at least of the makers 
have ,over Adams, that is the avoidance of that steam-hammer 
action which is so annoying to passengers, and for my part I would 
rather let the valves accumulate a little to get this result. 

To settle the matter, I think a test of all the makes of valve in 
the market should take place, but let it be a public one, and the 
results published in THE ENGINEER or some other well-known 
engineering publication. 

iverpool, 17th May. 


Sir,—In answer to the letter of “Truth,” in your last weck’s 
ENGINEER, I am called _ to say something more on the subject 
of Mr. Adams safety valve. ‘‘ Truth” asks, ‘‘Did you see your 
valves opened, and satisfy yourself that valves and spindles had 
enough clearance before they were closed up?” (2) “Did you see 
them thoroughly tested before sailing?” (3) ‘‘ What was the tem- 
perature at the top of the boilers, where the valves were placed, 
and, if it was very hot, did it not occur to you, as chief engineer, 
that you should see that your valves were eased every day?” Now, 
Sir, in answer to these questions, I did not open the valves before 
leaving England, having much more important work to attend to 
in other parts of the engine-room, nor did I think it would have 
been necessary so to do, for whatever style of work Mr. Adams 
may turn out at the ‘“‘ Ant and the Bee,” I do not think he would 
make so egregious a blunder as to supply spindles of improper size 
or having an insufficiency of clearance. In asking such og pepe 
I think “ Truth” very hard indeed on Mr. Adams. (2) I did not 
see them thoroughly tested before sailing, as I consider the engi- 
neers of Lloyd’s and the Board of Trade > rage competent to 
discharge that duty. (3) I don’t understand this question at all, 
for I consider that the efficiency of a safety valve has nothin, 
whatever to do with the outside heat, and I confess I never di 
take te heat with a thermometer. Surely ‘‘ Truth” has left out the 
point of this query? As to the second part of the question: In 
the case of the steamer wherein we lost 101b. pressure every time 
the valve lifted, before it resumed its seat, I must say that I felt a 
strong objection to the loss of so much steam, and therefore I never 
lifted the valve gratuitously. The objections to doing so are 
evident to engineers, and I am quite sure that had ‘‘ Truth” been 
in my place, he would have strongly expressed himself had the 
valve even lifted. more sentence in ‘‘ Truth’s” 
letter I must notice before going on to your next correspondent. He 
says, ‘‘ Springs will sometimes give out, but that Adams’s valves 
will not shut within 101b. of their loaded pressure is something 
new to me.” Now, the effect of a spring giving out is not 
to cause the valve to remain open until the pressure has reduced 


101b. belowits proper amount, for if a spring gives out, the pres- 
sure will never rise to its proper height, but rather it prevents its 
rising to the desired degree. In the Greek boat to which I have 
alluded in my former letters our safety valves were supposed to 
blow off at 751b., and this they did for some months until the 
springs weakened, when they blew off at 651b., but closed again at 
641b. Iwas then obliged to cut the washer off, and to make up for 
the deterioration of the spring by tightening the screw cap as often 
as required, until it came hard on the casing of the valve, when it 
became necessary to introduce a new spring. In the case of the 
valves, which allowed a loss of 101b. before they closed, I fancy 
the cause is to be found in imperfect workmanship, for unless the 
angles of the valve and the depth of the cup are exactly what they 
should be, the thing won’t work properly. Mr. Adams would do 
well to put us straight on this point. P 

And now, Sir, turning to “J. H. W’s” letter of last week, I 
fancy he has shown us a very weak place in his armour or in his 
engineering, by questioning my remarks as to the cleanliness of my 
boilers. He says, ‘‘I should like to know where all this dirt came 
from if not from the boiler.” Now, the question of water bein 
clean ina marine boiler is merely one of comparison. A man’s 
boots may be fairly defined to be perfectly clean, but they will not 
bear a comparison with his collar, and when I stated that my 
boilers were amaupry J clean, I think my meaning was manifest to 
marine engineers at least, who well know that no matter how clean 
the water may be stated to be, a certain quantity of dirt and scum 
must of necessity exist. “J. H. W.” goes on to ask me very 
pertinently whether I prefer ‘‘the old-fashioned loaded valve, 
which would roar at every lurch and heel over of the ship, or Adams’s 
spring valve, which all the rolling and pitching in the world does 
not affect.” Without a moinent’s hesitation, I answer, of course, 
I prefer that of Adams; but “J. H. W.” seems to be unaware of 
the fact that there are other spring valves besides those of Mr. 
Adams, and some of these, too, will resist all the rolling and 
pitching in the world quite as well as the one which “J. H. W.” 
admires so much. ‘‘Truth” has no less than five different spring 
valves by different makers, and he awards the palm to 
that of Mr. Adams. ‘‘Truth’s” experience in this case is 
of value, but “ J. H. W.” cannot help us much if his experi- 
ence is confined to the old-fashioned loaded valve and to the 
safety valve of Mr. Adams, as it would seem tobe. ‘‘J. H. W.” 
fancies that I want to make out that, because Adams’s valves 
have worked badly with me, they must do so in all cases. 
Now I think he has clearly misunderstood me, for I will even go so 
far as to state that I served in one boat for upwards of a year, and 
that there the safety valves—Adams’s—worked to perfection. M 
contention, therefore, is, not that Adams’s valve is bad, but that it 
is not by any means infallible, as Mr. Adams seems to think it is. 
I think, and I know numbers of sea-going engineers who also think 
this valve is a very long way from being perfect, and that there is 
plenty of room for improvement yet before we get a really first- 
class valve which cannot be disorganised by small causes, 

London, May 18th. CHIEF ENGINEER. 


THE CORROSION OF IRON AND MILD STEEL. 

Srr,—In one of your numerous articles on mild steel you say :— 
“‘Nothing, perhaps, has done more to hinder the progress of 
scientific truth than the assumption that a given experience is 
final.” . . . ‘The error assumes its worst form when a man 
with a strong bias handles it.” . . **Give an engineer with 
a strong oy wage and a ready pen, = him in possession of the 
results of a few experiments—all tending one way—and we have at 
once an element let loose which may do enormous mischief.” 

These are statements which no one will gainsay, which every 
one must applaud, and which offer to the readers of THE ENGI- 
NEER @ reasonable hope that all matters touched upon by the 
editorial pen will be treated in a calm and dispassionate manner, 
nothing but absolute truth evolved, and assertions made finally 
only after long and patient investigation. In a paper possessin 
the world-wide reputation and circulation of THE ENGINEER suc! 
caution is doubly necessary, for its articles are read and due 
weight , ps to them by readers all over the world. It is really a 
matter for congratulation to the engineering public that they are so 
carefully guided past the snares set for them by the steel manufac- 
turers, Commercial morality must indeed be at low ebb with them. It 
would not, perhaps, have been believed on any less authority than 
that of THE ENGINEER, that the repeated testimonies as to the excel- 
lent constructive qualities of mild steel were merely artful 
stratagems of the steel makers to drive the iron manufacturers out 
of the market. Yet such is the case ; for you warn us, as early as 
1875, that ‘‘all attempts to prove steel better than iron have 
sprung from interested motives,” i.¢., that it would be good for 
steel makers if iron could be turned out of the market in favour of 
steel. In your article of the 13th you say: “‘ Having successfully 
driven iron nearly out of the market for rails, steel makers are now 
naturally endeavouring to do the same as regards shipbuildin,; 
material.” When the numerous statements in favour of mild stee 
are reviewed, the extent of the ‘‘ ring” which is endeavouring to 
oust iron, is simply appalling ; and when it isremembered that the 
said ring must be made to include some well-known public men of 
** independent ition,” the general state of corruption precludes 
all possibility of arriving at the absolute truth with regard to the 
properties of steel. 

But let the readers of THE ENGINEER rest secure. They are not 
likely to be led blindly by the advocates of mild steel, for you are 
careful to keep them informed that with steel ‘‘ every success is 
balanced by a failure.” Indeed, the same care to a the balance 
true, and so prevent any leanings, is observable all through. For 
instance, it is pans out in one place that Mr. Parker’s evidence 
is worthy of all acceptance; and further on you must be under- 
stood to say that his conclusions are of no value. 

Although the meetings of the Institution of Civil Engineers are 
not open to the public, I cannot understand why the adverse 
criticisms on Mr. Phillips’ paper should not wa the same publicity 
which has been conetnd to the paper itself. In common fair- 
ness the discussion should be published. Many of Mr. Phillips’ 
experiments were carried out in the boilers of vessels belonging to 
the Clyde Shipping Company. It isa curious fact that the same 
company has had a number of mild Siemens steel boilers in con- 
stant use for the last four or five years, and they do not show the 
slightest sign of corrosion or pitting, the plates being as clean and 
black as on the day they — in, 

If iron be exposed to corroding influences it very soon becomes 
destroyed. Even if it be admitted that iron corrodes less 

uickly than steel, the use of iron would only put off for a little 
the evil day. In contrast to the present attitude, it is curious to 
notice that in 1877 you record, without dissent, that from a series 
of experiments extending over three years, M. Gautier, of Terre 
Noire, had ‘‘ established the fact, that when exposed to the action 
of sea-water, mild steel suffers from corrosion only in the propor- 
tion of 60 to 140, when compared with the effect of similar treat- 
ment on iron plates.” 

If it be worth while to incur the extra expense of using steel in a 
structure, surely such a structure is worth taking care of. If steel 
be properly cared for, it will not corrode injuriously. Iron requires 
the same care. Under certain conditions iron and steel must 
oxidise; but no engineer would dream of allowing a valuable struc- 
ture to rust away without protection. From the clean surface and 
freedom from heavy scale, which is characteristic of steel plates, 
they take a protective coating better and keep it longer than iron 

lates 


Although, Mr. Editor, it seems at first sight very hard that you 
should never say one word in favour of steel without accompanying 
it by two in condemnation, still, it is impossible not to admire the 
consistency with which you have carried out your policy of cecry- 
ing steel ; and, further, it is comforting to learn from your article 
on the Gun Question—also in your issue of the 13th inst.—that it 
is done all for good, for it is there said that “‘If steel is good the 
country will reap the benefits of the efforts made by private firms 
in the teeth of sweeping condemnation and discouragement,” 
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But why always goad the poor steel makers? A goad only gives 
a pat ot and a false energy, and leaves the subject ina greater 
state of exhaustion than at first. Give them fresh supplies of life 
from without. In pointing out their difficulties, tell them how 
they are to be overcome. Do not discourage them by such 
ambiguous and ing phrases as “‘We think that such and 
such defects may occur in steel ; but, remember, that we do not 
for an instant assert that they do occur.” Give facts. Beware of 
the ready pen. 

It is impossible not to be awake to the fact that the articles in 
you: pepeneaae its ancient authority and wid circulation 
—will temporarily damage the cause of steel; but they can no 
more stop its extended use and onward progress than they can 
arrest the flow of time. 
that the steel millennium will soon come, when 
the wicked cease from troubling, and the weary steel makers 

Frank W. DIck. 


[As it is, we hold, always well that both sides should be heard, 
we give Mr. Dick’s letter a place in our columns. It would, per- 
haps, have gained something in value had it contained a few 
statements of fact bearing on the point at issue. It is almost un- 
necessary to add that our correspondent has drawn to a consider- 
able extent on his imagination, and, aided by a dexterous use of 
quotation marks, has thus been enabled to attribute to THE ENGI- 
NEER passages and stat ts which it never contained. The 
question which we have recently discussed is one of very put 
importance, namely, the relative liability to corrosion of steel and 
iron ; and we repeat that it does not appear to be proved that 
iron corrodes as fast as steel, and that there is even reason for 
thinking that steel corrodes faster than the common irons under 
similar conditions. If our correspondent can throw some light on 
the question, can supply any information, or help inquirers to a 
solution of the problem which “1 them, then we shall be 
happy to hear again from him. » however, he can do nothing 
more than express the feelings of annoyance experienced by some 
steel-makers because we have dared to question the uniform excel- 
lence of steel, we venture to think that our readers will agree with 
us that our space may be occupied by more valuable matter, and 
we shall act on this theory.—ED. E.] 


THE DE BAY PROPELLER. 

Srm,—I am requested by the directors of this company to send 
you the following statement with regard to the present Eastern 
voyages of the steamship George Fisher, fitted with the ordi 
screw, and the Cora Maria, fitted with the de Bay propeller, 
both vessels being under the management of Messrs. Capper, 
Alexander, and Co. 

The George Fisher is very nearly of the same horse-power and 
capacity as the Coria Maria, but when both vessels had the ordinary 
screw the former was the faster. Messrs. Capper, Alexander, and 
Co. have informed my directors that they have just received letters 
and the engineers’ logs from both vessels, from which it 
appears that in the voyage from Suez to Elephant’s Point the 
Cora Maria has beaten the George Fisher by four days, and burnt 
on an average 15cwt. of coal less per day. 


CONTRACTS OPEN—POST-OFFICE VANS FOR SPAIN. 


TRANSVERSE SECTION 


HALF SIDE ELEVATION 
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LONCITUDINAL SECTION 


I may mention that the bottom of the George Fisher was cl d 
before she left England, while the bottom of the Cora Maria has 
not been cleaned since last September. With regard to this, 
Captain Peacock, in command of the Cora Maria, writing from 
Rangoon, says :—‘‘ Our passage out was slow, and as I am afraid 
the grass israpidly growing on the bottom, the age home will 
be worse unless, as I hope, this fresh water will kill it.” 

With regard to the gearing, described in your issue of Feb. 25th, 
1881, Mr. Scott, the chief engineer of the Cora Maria, writes :— 
“* The gearing has worked without a single hitch all the way, never 
having to Stop for any purpose connected with the propeller 


ery. 

An inspection of the previous logs of the George Fisher has been 
made, from which it appears that her engines have not been 
working on this voyage as efficiently as usual, as they show about 
ten revolutions less per minute, which would have increased her 
=< about a knot per hour ; but the consumption of coal would 

have been increased about 15 cwt. per day. On the other 
hand, had the bottom of the Cora Maria been in the same state as 
that of the George Fisher, it may be fairly assumed she would 
have gone from half a knot to a knot per hour faster, without any 
further consumption of fuel. 

These results speak for.themselves, and fully bear out the 
favourable opinion you have always expressed of this invention. 

W. T. TANNER, 

De Bay’s Patent Direct-acting Propeller Company, Limited, 

14, St. Mary Axe, London, May 25th. 


THE EDUCATION OF ENGINEERS. 


Srz,—I notice a slight error in my letter on the “ Education of 
Engineers,” which you inserted in your last issue. Mechanical 
engineers are trained up for the profession in the Ecole Centrale 
des Arts et Manufactures, not the Ecole Centrale des Arts et 
Métiers as I have written it. This mistake, though unimportant, 
might perhaps mislead some of your readers, as the latter title is 
given more especially to the schools of Angers and ChAlons, which 
were founded for the purpose of educating chiefly foremen and 

ing first-class workmen. Ep. GoBERT. 


COLD AIR MACHINES, 

Sim,—By his letter to you on this subject last week, it would 
appear that Mr. J. J. Coleman has rather misapprehended that 
portion of your article on our dry air refrigerator relating to the 
question of speeds, and I should therefore like, with your permis- 
sion, to draw his attention to the point which I think was intended 
by you to be recognised, though, I trust, Sir, that if I do not 
properly interpret your meaning I may be corrected. 

In that article it is stated :—‘“* It is a new thing that a cold air 
machine may be run at any speed from 32 to 120 revolutions per 
minute ;” but instead of o! ing the two limits of variation in 
speed here mentioned, which, so far as I understand, you gave in 
order to show the correctness of the disposition of the various 
cylinders as regards turning moments on the , 
Mr. Coleman seems to have simply noticed the maximum velocity. 
The machine you referred to has a stroke of 15in., against, I believe, 
12in. in machines of about similar capacity made by the Bell- 
Coleman Company, and it can be and often has been run for con- 
siderable periods at 140 revolutions per minute, equivalent to a 
piston speed of 350ft., and it can be worked as slow as 7O0ft. per 
minute, at which speed the revolution of the shaft is accomplished 
without -~ of that “hitching” motion, which is only too visible 
in — ~ er refrigerators, even when running at a very much 

er rate. 

vith the machines we are now making for the Peninsular and 
Oriental Steam Navigation Company, though they are designed to 
carry out their full duty at about 100 revolutions per minute, I 
anticipate that we shall be able to get a speed of from 30 up to 150 
or 160 revolutions per minute, oa to run them between these 
limits safely and smoothly without excessive noise, and with small 
fly-wheels. If Mr. Coleman can do this with his machines, I am 
confident that many of his friends will be pleased to hear it. 

Respecting the compression cylinder suction valves, I think it 
must surely be admitted by every engineer that with no m of 
valves, dependent to a large extent on springs, or upon their own 
weight for bringing them to their seats, can the cylinder, when 
taking its supply, be kept full of air at atmospheric pressure— 
otherwise how could the valves be kept open? Certainly on all 
the indicator cards from compression cylinders of the Bell-Coleman 
machines that I have seen there has nm a most unmistakeable 
partial vacuum all through the inlet stroke. With the cam 
arrangement adopted in my refrigerators this of course never 
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SECTIONAL PLAN 


takes place, the surface of the cam is profiled according to the 


piston speed during half a revolution, and in the hundreds of 


diagrams we have taken from compression cylinders fed on this | 


plan, at speeds from 30 to 140 revolutions per minute, in not one 
single case has even the slightest vacuum been shown, except just 
at the first opening of the valve, when, as may be seen by reference 
to the diagram published by you the week before last, a small lip 
ap) below the atmospheric line for an instant. 

conclusion I may say that my machine was designed not only 
as Mr. Coleman states, ‘“‘to do away with the nuisance of snow 
produecd by other hines,” but to practically avoid the forma- 
tion of snow altogether, and to accomplish this without the 
necessity of having cy heowy | to do with the cold air after it has 
once been discharged from the expansion cylinder, and without the 


introduction of ranges of pipes and cooling surfaces of very con- | 


siderable weight, and occupying much valuable space on shipboard 
exterior to the refrigerating machine itself. Whether I have been 
successful in producing such a machine, is a question I am quite 
willing to leave to the public for decision. 
I must Soe a for trespassing on your space with what I fear can 
at best only claim to be a personal matter. T. B. Licgutroot. 
Dartford Ironworks, Dartford, Kent. 


May 23rd. 
[Mr. Lightfoot has accurately interpreted our meaning.—Eb. E.] | 


SEA VIEW PIER. 

Sir,—I have read with great interest the letter of your corre- 

mdent Mr. Edwin W. de Rusett, in your issue of the 20th. 

is week I see the engineer, Mr. Frank Caws, has very — 
go out some slight i in that gentleman’s letter. If 

. Caws could furnish your readers with drawings, and a descri 
tive account of his work, through your valuable Paper, he would, 
Iam sure, confer a great favour on those who, like myself, are 
unable to examine the structure itself. Before Mr. Rusett’s letter 
appeared I had heard this work spoken of as having a very light 
and rr appearance, I trust, therefore, we may be favoured 
with a description. ENGINEERING DRAUGHTSMAN. 


Navat ENGINEER APPOINTMENT.—The reo! appointment 
has been made at the Admiralty :—George A. Haddy, engineer, to 
the Hector, vice Brown. 


OONTRAOTS OPEN. 


POST OFFICE VANS FOR THE SPANISH GOVERNMENT. 

Tue Direction General of Posts and Telegraphs, Spain, asks for 
tenders for twelve post-office vans, the construction of which is 
illustrated by the accompanying engravings. The specification 
is very meagre. It states that all the materials used shall be of 
the best quality and comet from all defects. The planks must 
all have been sawn for at least two years before they are used. 
The framing is to be of wrought iron, and also the wheels 
and axles, The tires and the springs, both carrying and traction, 
are to be of the best steel. In the construction the contractor is to 
be guided by the designs furnished by the Chemin du fer du Nord, 
as that line will keep the vans in order. The heights of the vans and 
their wheel bases shall all be identical with those of the post- 
office vans used by the French company. The framing of the 
body is to be in a and the roof and lining panelling in pine, 
painted in imitation of the natural wood and varnished ; outside 
the vans are to be painted cherry colour. The vans are each to 
be fitted with four lamps to a pattern which will be supplied. 
The arrangement of the interior is shown by our engraving. 

The wagons are to be delivered carriage paid at the railway 
station at Irun; the duty will be paid by the Spanish Govern- 
ment. Six wagons will be paid for by a Treasury order during 
the next financial year; two will be paid for in September, 1883; 
two in September, 1884, and the two last in September, 1885. 

Tenders are to be sent in in sealed envelopes to the Director- 
General of Postes and Telegraphs, 10, Rue de Carretas, Madrid, 
on or before the 6th of June, and the tenders must be in the 
following shape :—“ Le soussigné m’engage & livrer & la Direction 
Générale des Postes et des Télégraphes, en gare d’Irun, douze 
wagons poste, conformément & toutes les conditions énumérées 


dans le Mémoire publié par la Gazette de Madrid du 22 Avril, 
1881, au prix de — — _  pesetas chaque wagon, et en vue de 
garantir ma proposition, présente le document ci-joint faisant foi 
d’avoir déposé le cautionnement de six mille pésétas, exigé par la 
24 condition du Memoire.” The 24th clause stipulates for the 
deposit of =e as caution money for the fulfilment of 
the contract. e peseta is worth 94d 


| | | | | 
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FIFTY-TON TESTING MACHI 


DESIGNED BY MR. THOS, WILLIAMSON AND MADE BY MESSRS, WESTRAY, COPELAND, & CO., ENGINEERS, 
OF SCOTLAND. 


WEICHT ON THIS CENTRE AT 


—-WHEEL & ROD FOR WORKING 
JOCKEY WEICHT 


STRAINING CYLINDER 


PIPE TO BOTTOM OF 


SIDE ELEVATION 


NES. 
BARROW-IN-FURNESS, FOR THE STEEL COMPANY 


SCALE OF FEET 


i 
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Iv order to meet the increasing demand for mild steel ship and 
boiler plates, and also to carry out the requisite tests—tensile— 
the Admiralty, Soard of Trade, Lloyd’s and Liverpool 


Through the inefficiency of the hand-moved machine at the 

e Works, the machine we illustrate was designed by Mr. Thomas 
specified . Williamson, works manager to the Steel Company of Scotland, 
ry, Bureau Veritas, &c., the Steel Company of Scotland | and was made by Messrs. Westray, Copeland, and Co., of Barrow- 

found it necessary to have a machine capable of getting through a | in-Furness. It has been in use for about two and a-half years, 
great number of tensile tests in a comparatively short time with and has been found to fulfil all the requirements in a satisfactory 
precision and accuracy, and also to save the delay and incon- | manner. The average number of tensile tests, for several months’ 
venience to which shipbuilders and boiler-makers were subjected | actual work, was 90 per day of nine hours, or 10 per hour, and 
when the materials had to be tested at their own yards. | the machine is capable of breaking one test piece every two 


minutes with perfectly accurate results, whence it becomes a 
question of measuring, checking, calculating, and reducing the 
strains per square inch, &c., in order to keep pace with the work 
of the machine. The labour has been reduced by one half, while 
the work done has been increased about two-thirds per day, thus 
effecting a great saving in time and labour. 

The machine is driven by two hydraulic rams, the small one for 
forcing and the large one straining. The small forcing ram— 
pump—is worked by a screw driven by worm gear and strap by 
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power from line shafting, which arrangement gives a steady flow 


of pressure in the large cylinder, and does away with the objec- 


the Institution by the Duke of Northumberland, and it was then 
driving a dynamo-electrical machine presented by Mr. C. W. 


tionable intermittent reciprocating action of the ordinary plunger Siemens, whereby a powerful current of electricity was obtained. 


pumps, which may affect the real accuracy of a test when strain 
nas gone beyond the limit of elasticity. The capacity of 
the forcing to the straining cylinder is such that the 
eubie contents of both are nearly equal, so that the 
displacement is nearly the same at either side of the piston, 
the one forcing and the other drawing, the water leaving 
the bottom side of the large ram while it is being forced down on 
the top side; therefore, when a piece is being tested and it breaks, 
the water under the ram acts as a stop, and so prevents it from 
falling through any distance, and thus causing a sudden jar on 
the ram or steelyard levers, which jar is injurious to the knife 
edges of the machine. 

The levers are compound and of the first and third orders, are 


graded 100 to 1 and balanced ; the fulcrums have long knife 
bearing edges, viz., lin. equal to 5 tons, and are hardened to wear | 
well. The travelling jockey weight, which is 10 ewt. standard im- | 
perial weight, runs on rollers guided bya groove, and can be worked | 
automatically or by hand out and in on the main lever, which is | 
just kept floating at the level of a finger pointer fixed to the | 
column. The jockey weight is worked by a quick pitched screw | 
through the centre of the main lever, which is in turn worked | 
by a pair of small toothed wheels, one of which is fixed to the | 
machine column, and the other to the lever and on the dead | 
centre of the first lever. The pitch line of the toothed wheels | 
being exactly in a line with the dead -entre knife edge, the | 
motion at this point is virtually nothing. It is at the same | 
time at right angles to the line of knife edge, consequently 
cannot disturb the sensitiveness of the steelyard when in opera- | 
tion. The machine is fitted with strong steel links, the top one | 
being on knife edges on the lever, and the bottom one receiving | 
the screw for adjusting the length for the test pieces, the screw | 
is secured inside the trunk of the large ram. The ends of the 
links for receiving the test-pieces have round sockets with circular 
glands let into them, into which are fitted the tapered grips, so 
that the grips can be adjusted and turned in either direction, 
either to stand across or lengthways of the machine. The 
machine is specially adapted for tensile testing, but can be easily 
made to do either compression or bending testing if required. 
The machine is compact and easily got at for repairs, examining 
and re-adjusting knife edges; it takesup little space, and thegearing, 
being a worm and screw driven by belts, is noiseless. The levers, 
links, and ram are made of Hallside steel. 

Another machine of the same description has just been erected 
at the Steel Company of Scotlands, Blochairn Works, Glasgow. 

Along with the testing machine it was deemed necessary to 
have a machine capable of preparing the requisite number of 
test-pieces to keep the testing machine fully employed, and for 
this purpose the test-piece shaping machine was designed by Mr. 
Thomas Williamson, and made by Messrs. Joshua Buckton and 
Co., Leeds. The pieces, about twenty-five in number, of 
various thicknesses and from 1}in. to 2in. broad, justas they are 
cut at the shears, are put into the frame which forms a slide 
working across the bedof the machine ; the pieces are roughed 
down and finished in one operation to a breadth of lin. to jin.; 
they require no filing up, except taking off the ragged edge, 
when they are ready for testing. 

The average working of the machine is 150 test-pieces per day 
of nine hours. It is a strong substantial machine, and has given 
great satisfaction both at Blochairn and Newton, and can prepare 
more than double the usual number of test-pieces at half the 
former. cost, so that it forms a valuable adjunct to the lever 
testing machine. 


THE ROYAL INSTITUTION. 


PROFESSOR TYNDALL ON ELECTROMOTIVE ENGINES. 

Ow Thursday, May 19th, at a lecture at the Royal Institution, 
Professor Tyndall explained that when electrical currents flow 
in the same direction through two adjacent wires the wires 
attract each other, and that when the currents flow in opposite 
directions the wires repel each other. He sent a current of 
electricity through a vertical spiral of copper wire A, Fig. 1; the 
different parallel portions of the wire therefore attracted each 
other, whereby the spiral was shortened and its lower end thereby 
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raised out of the cup of mercury B. The current being thus 
broken, the spiral lengthened again, dipped once more into the 
mercury, and so on alternately, steady motion being thus kept 
up. He said that of the earlier electromotive machines that 
invented by Page, an American, was one of the most ingenious. 
Professor Tyndall showed that when an electrical current was 
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sent through the helix of insulated wire A, Fig. 2, the magnet B 
was sucked into the helix with some force; when the current 
was broken by means, say, of such a contact breaker as repre- 
sented in Fig. 1, the strip of elastic D tied to the fixed bar E 
draws back the magnet C, and thus the plunger is drawn back- 
wards and forwards. Page’s machine, Fig. 3, has two plungers, 
which give motion to the beam to which they are suspended, and 
the motion of the beam is, by means of a crank and fly-wheel, 
applied to the performance of mechanical work. 

The lecturer said that electro-magnetic engines were useful 
for fine work, requiring little power, but were costly, because the 
zinc used in the battery was a far more expensive source of 
power than coal. Of late years, however, by means of improve- 
ments in magneto-electric machines, mechanical power obtained 
from steam could be transferred into electricity, so that the pro- 


duction of powerful currents of electricity had been much 
cheapened, Downstairs, he said, was a gas engine presented to 


This current he sent through the armature of another Siemens 
machine in the lecture theatre, and the armature rotated with 
much force and rapidity ; by means of an endless band it was 
made to drive a circular saw, and Professor Tyndall therewith 
sawed up a deal plank an inch thick, He explained that the 
power to dosuch work could be conveyed dozens or hundreds of 
miles by means of a wire, and that there was very little less of 
energy, as compared with other vehicles of power. On the same 
principle a car could be made to run on rails, as at Berlin 
and at the Crystal Palace. 

In the course of the lecture he used the large, old electro- 
magnet of the Royal Institution, made of a piece of chain cable, 
and once the largest electro-magnet known. He sent an elec- 
trical current from 4300 cells of Mr. Warren De La Rue’s 
chloride of silver battery, through some vacuum tubes about 
3ft. long, and then proceeded to show the effect of the magnetism 
upon the luminous discharges in the rarified media in the tubes. 
Very beautiful effects in the shape of luminous striw were thus 
produced, and he said that little was known as to the causes of 
the effects witnessed. Professor Tyndall closed by explaining 
the use and construction of the induction balance, in which 
indications were given by telephonic means. 


STEAM FIRE ENGINES IN THE NORTH OF 
EUROPE. 


As timber enters largely into the construction of buildings in 
these countries, considerable attention is paid to the means of 
extinguishing fire,and as early as 1862 one of Messrs, Shand, Mason, 
and Co.’s steam fire engines was procured for the city of Gothen- 
burg, and up to the present time the same firm has supplied in 
all twenty-five steam fire engines to Christiania, Stockholm, 
Copenhagen, and the chief towns in Scandinavia. 

In 1877 the Ljusne Company, of Soderhamm, Sweden, 
imported an American engine on the Gould pattern for the 
purpose of making similar engines in Sweden, and in November 
last this firm got up a competition at Stockholm with an engine 
by Messrs. Merryweather and Sons, left in charge of their agent. 
Unfortunately for Messrs. Merryweather their engine was 
managed badly, and ths trial resulted in an advantage to the 
Ljusne engine. 

Guided »y this, the Town Council of Karlskrona were about 
purchasing an engine from the Ljusne Company, but Messrs. Shand, 
Mason, and Co.’s agent at Gothenburg hearing of this induced 
the Karlskrona authorities to delay coming to a decision until 
they had seen the most improved form of engine made by the 
firm they represent. Messrs. Merryweather and Sons also feeling 
that their reputation was at stake, asked for an opportunity of 
exhibiting one of their engines in proper working order. A 
competition was arranged and took place at Karlskrona on 
Monday, the 11th April, and two following days. A committee 
of nine gentlemen was formed to conduct the proceedings, the 
chairman being Mr. H. Nerman, chief magistrate ; and in order 
that they might be assisted by scientific advice, they elected 
Count H. A. Mérner, marine engineer; and engineer F. 
H. Ringstrém, both of the Royal Dockyard, as judges. 

The competing engines were :— Messrs. Shand, Mason, and 
Co.’s No. 1 London Brigade vertical, weighing 3108 English 
pounds; Messrs. Merryweather and Sons’ single horizontal, 
weighing 3328 English pounds ; Messrs. Shand, Mason, and Co., 
No. 2 equilibrium, weighing 3615 English pounds; and the 
Ljusne Co.'s single vertical, weighing 4214 English pounds. 

During the trials on the first day the Ljusne Co.'s boiler was 
so badly burnt that considerable repairs would have to be made 
before it could again be used. No official report was given of 
that day’s trial, since the town agreed to allow the Ljusne Com- 
pany to enter another engine, and decided to recommence the 
competition with a new programme when the engine appeared. On 
the 12th April, Messrs. Merryweather and Sons and Messrs. Shand, 
Mason, and Co.’s engines went through the test of finding how great 
a quantity of water their respective engines could deliver through 
a double line of 2?in. hose to a distance of 1000ft. with an eleva- 
tion of about 50ft.; the results were accepted for the later com- 
petition and are given in the judges’ report of the 4th inst. The 
adjourned trials were concluded on the 2nd inst., the three 
London engines being the same as before; but the Ljusne Com- 
pany appeared with another engine weighing 185 1b. more than the 
concluding former one. The following is a literal translation of the 
report of the committee, addressed to the Fire Commissioners :— 
“The undersigned, appointed by the Commissioners to be present 
at the trials of the steam fire engines in Karlskrona, must, as the 
trial has taken place according to the programme of the 24th 
April, give the following report :—The trial took place on the 
26th, 27th; 28th, 29th, 30th April, and the 2nd May. It com- 
prised the 1st, 2nd, 3rd, 6th, 7th, and 8th trials of the pro- 
gramme. The boilers of Shand, Mason, and Co.'s two S. F. E. 
proved tight for the water test of 240 Ib. per square inch, which 
they were subjected to. The highest steam pressure permitted 
under the following trials was fixed at 160 Ib. per square inch, or as 
the engineer had appointed :—The boiler of the Ljusne S. F. E. was 
tight for the water pressure of 200 Ib. per square inch, with 
which it was said to be tried. The highest steam pressure for the 
boiler was 133 Ib. per square inch. The steam fire engine of 
Merryweather had the boiler leaking on the first trial ; one of the 
screw bolts in the top joint was taken out, and after being set in 
order a new test was made, when the water pressure was raised 
to 200 Ib. per square inch, and the boiler was found to be tight. 
The engine is, therefore, authorised to work with the highest 
steam pressure given by the engineers, or 133 Ib. per square inch. 

“The sixth trial was gone through by Ljusne’s S. F. E. alone, 
as the engineers of Shand, Mason, and Co. and Merryweather, 
declared they were satisfied with the results obtained on the 12th 
of April. The trial gone through, as directed in the pro- 
gramme, showed that Shand, Mason and Co.’s 8.F.E. No.1 
pumped 479 cans of water per minute; Shand, Mason, and Co.’s 
Equilibrium No. 2 pumped 604 cans of water per minute ; 
Ljusne’s 8S. F. E. No. 4 A pumped 436 cans of water per minute ; 
Merryweather’s single-cylinder S. F. E. pumped 356 cans of 
water per minute. The time required for obtaining 100 lb. of 
steam, counted from the moment the smoke is first seen from the 
chimney, is for Shand, Mason, and Co.’s vertical engine, 
9 minutes 35 seconds; Shand, Mason, and Co.’s Equilibrium, 
9 minutes 42 seconds; Ljusne’s 8. F. E., 9 minutes 48 seconds ; 
Merryweather’s S. F. E. 14 minutes 25 seconds. The state of the 
wind during the third trial has made it impossible to decide, on 
account of the results obtained, how far, or to what extent, the 
competitors surpass one another ; and, again, the seventh trial 
places them in the following order :—No. 1 Equilibrium of 
Shand, Mason, and Co.; No. 2, Ljusne 8. F. E.; No, 3, Shand and 
Mason’s vertical S. F. E.; No. 4, Merryweather’s 8. F. E., as 
No. 1 obtained a jet of 166ft. in length and 112ft. in height, 
No, 2 obtained a jet of 120ft. in length and 85ft, in height, No, 3 


obtained a jet of 124ft. in length and 78ft. in height, and No. 4 
obtained a jet of 117ft. in length and 74ft. in height. 

“These differences alone appearing at the trials of the different 
types of steam fire engines does not appear to be satisfactory, and 
prevents us being able to decide which of the engines, on the 
whole, should have the preference. The construction of the 
boiler is undeniably a very important point in the choice of a 
steam fire engine. After mature consideration we must confess 
that both the boilers of Shand, Mason, and Co., offer the greatest 
advantages. Simple and easily repaired, they have proved to be 
very strong and good. The boiler of Merryweather's is not, on 
account of the form of part of its tubes, so easy for the workmen 
here to repair as the former ones, The strength of the materials 
appears also in certain parts reduced toa minimum. The boiler 
of the Ljusne 8. F. E. is, in its inner parts, so inaccessible, that 
in case the set of tubes becomes leaky in the tube-plate, one or 
several joints must be broken before the tubes can be mended. 
— is much to be remarked both against the carriage and the 

er, 

“Concerning the machines themselves, Merryweather’s is the 
most simple, those of Ljusne and Shand and Mason resemble in 
construction the usual vertical steam engine—donkey feed pump. 
Any difficulty for a man to learn to work them after a little 
practice is not to be feared. All the four competing engines 
show careful workmanship, and they are all provided with the 
necessary warming or frost-proof arrangement. 

“Tn consequence of the above, and as we consider ourselves 
bound to put the greatest importance on the future durability 
and serviceableness of the S. F. E., we must place them in the 
following order :—(1) Shand, Mason, and Co.’s Equilibrium 
No, 2; (2) Shand, Mason, and Co.'s vertical S. F. E. No. 1; 
(3) Merryweather and Son’s single-cylinder steam fire engine ; 
(4) Ljusne steam fire engine No. 4 A. 

“ Karlskrona, 4th of May, 1881. 
“F. H. Ringstrém. “H, A. Moryer.” 


Extract from the Minutes of Fire Commissioners’ Meeting. 

“ After the discussion about the purchase of a steam fire- 
engine, it was decided that the Fire Commissioners could not 
receive the offer to buy Messrs. Shand and Mason’s steam 
fire engine, called Equilibrium No, 2, as it exceeded the price the 
town had fixed for that purpose. Concerning the other proffered 
steam fire engines, the Commissioners have found the opinion of 
the engineers to be of use in the chief points, excepting the 
special point that none of the steam fire engines have given the 
desired quantity of water, and upon that ground and under 
other difficulties that here exist. The Fire Commissioners 
in considering the question have found themselves unable 
to accept any of the engines offered.” 

“Karlskrona, 5th May, 1881.” 


Sanrrary INSTITUTE OF GREAT Briratn.—At the annual general 
meeting of the Sanitary Institute of Great Britain, held at 9, 
Conduit-street, on Wednesday, May 25th, Dr. B. W. Richardson, 
F.R.S., in the chair, a favourable report was presented by the 
council on the progress made by the Institute during the past 
ry Particular attention was drawn to the ordinary meetings 

eld by the Institute for the reading of papers and discussion 
upon subjects relating to sanitary science, which papers and dis- 
cussions are published in the yearly volume of Transactions. Dr. 
B. W. Richardson gave an interesting address on the “ Incubation 
of Infectious Diseases,” and the council and officers for the 
ensuing year were elected, his Grace the Duke of Northumber- 
land being president. 


TRIAL TRIP OF THE STEEL STEAMER ARISTIDES.—On Saturday, 
the 2lst inst., this steamer was taken for a run outside the Mersey. 
She has been built to the order of Messrs. Layborne and Legge, 
steamship owners, by Messrs. T. Royden and Sons, and engined 
by Messrs. J. Jack and Co, Her carrying ay is 2300 tons, 
and she is fitted with all approved modern appliances, The speed 
on the measured mile was 104 knots, which was considered ve 
good for the power employed; and the consumption of fuel will 
also be small. A novelty in her machinery is the split boss pro- 
peller, intended to overcome the loss of time usually taken up in 
overhauling, and at the same time giving greater security against 
becoming loose while working. ter the trial the steamer was 
placed on her berth for loading, and will be i diately despatched 
to Rangoon. 


A Seconp BRIDGE BETWEEN New YorK AND BROOKLYN.—The 
bridge from New York to Brooklyn, crossing Blackwell’s Island, is 
under contract, and the contractors are now busy on the iron work 
of the pier foundations. The estimated cost of the bridge is 
5,000,000 dols.; the time fixed for its completion is three years, 
There will be four piers, one at Ravenswood, another at the coal dock 
on Blackwell’s Island, a third on the west side of the Island, and 
the fourth on the New York side, between Seventy-sixth and 
Seventy-seventh streets. It is intended that the New York 
approach shall form a junction with the railroads in the Fourth- 
avenue tunnel, a mile and a-quarter above the Grand Central 
Depét, and that the Long Island approach shall connect with a spur 
of the Long Island railroad. The bridge will be 74ft. wide, and will 
be arranged for two side-walks, two carriage-ways, and two 
railway tracks. The span over the water from Ravenswood to 
Blackwell’s Island will be 618ft., that across the island 700ft., and 
that over the river to New York 734ft. Each pier will rest on bed 
rock, the dip of whose strata at all points is nearly vertical. The 
Ravenswood pier only will stand in the water, and a coffer dam 
will be p in position next week to the rock for its 
reception. One corner only of the New York pier will touch the 
water. The roadway will be 154ft. above the river at high tide 
and 160ft. at low tide. A commission to appraise the lan needed 
on Blackwell’s Island has been appointed by the Supreme 
Court. 


Tur New Dock at Sutton Brrpcr.—On Saturday afternoon, 
the 14th inst., the first ship entered the new dock at Sutton 
Bridge, this being the Garland, owned by Messrs. English, of 
Wisbech, bringing 1150 tons of pitch pine from Pensacola, and 
chartered to take out a cargo of the coal which will be henceforth 
shipped to this dock by the Great Northern Railway Company. 
The occasion was made one of great rejoicing, as it is expected 
that this provision of a fine dock of 13 acres of water, into which 
a vessel of 450ft. length can steam direct, with extensive ware- 
houses, and very complete arrangements of hydraulic machinery, 
will open up a considerable internal traffic, and lead to the esta- 
blishment of manufacturing works and the development of a 
populous seaport in this favourable situation at the mouth of the 
river Nene. Projected Borne G. F. Yonng, of Sutton Bridge, 
and earnestly supported throughout by the Messrs. English, the 
scheme has been Prought to a sfu lusion in a little over 
three years. The work included the excavation of 600,000 cubic 
yards of soil, and the use of 32,000 cubic yards of cement con- 
crete, one million and a-half of bricks, and 150,000 cubic feet of 
pitch pine and Memel timber. Each of the four lock-gates has a 
weight of 35 tons, and a 50-horse ® nage steam engine works tbe 
Armstrong hydraulic apparatus. e storage ground is 70 acres 
with railway connecting the docks with the Great Northern 
and Midland Railway a y's lines. The engineers are Messrs. 
Brunlees and M’Kerrow, Mr. Herbert Neal, C.E., being the resi- 
dent engineer. The works have been executed by Messrs. Benton 
and Woodiwiss, of Derby, and carried out wnder*the superinten- 
dence of their agent, Mr, Philip Ayres. 
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RAILWAY MATTERS. 


THE Select Committee of the House of Lords has thrown out 
that portion of the selene District Railway Bill which 
recently d the House of Commons, authorising the company 
to extend its line from Ealing to Uxbridge. 


Tue down mixed train, which left Perth for Inverness at three 
o’clock on the 23rd inst., ran off the metals between Dunphail and 
Dava, and before it could be getes up, fully a mile of the perma- 
nent way had been cut up, the train going at full speed when the 
accident happened. All the vehicles, except the engine and 
tender, were off the line, and the line was blocked for several 
hours. 

THE ponangee traffic by the Paris tramways seems to indicate 
that this mode of travelling threatens the omnibus trade with 
extinction. The published accounts of the Paris Omnibus Company 
for the year 1880show that the working of their 635 omnibuses resulted 
in a loss of 1,753,287f., but the profit made upon the tramway 
lines owned and worked by them was sufficient to cover that loss 
and leave a balance of profit amounting to 1,415,051f. Such a 
result can hardly come about in London, because of the impossi- 
bility of working several of the routes by tramway. 

THE Tramways Company last week to 
run its cars upon the Tettenhall route by the aid of steam. The 
engine is from the works of Messrs, Hughes and Co., Limited, 
Loughborough. It is omeutey enclosed in a wooden car about 
the same length as the body of a tramcar, and has a platform at 
each end. ne fuel used is the best Lancashire coke, so that 
neither smoke nor sulphur are given off. The car is conneeted by a 
strong rod about a yard in length. The journeys will be made in 
about half the time which would be occupied with horse-power. 

In recording the opening on March 1st of the first section of the 
Eastern Railway to Guildford, Western Australia, and speaking of 
the attention now being directed to the completion of the line to 
York, and eventually to Newcastle, the Colonies and India 
remarks that if railway construction in Western Australia 
has not been very rapid, it at least has the advantage of being 
cheap. The average cost per mile incurred in building the exist- 
ing railways in Western Australia has been £5600; in New Zealand 
it has been £7437; in New South Wales, £16,579; in Victoria, 
£19,658 ; in Cape Colony, £10,437. South Australia is the only 
Australian colony whose railways have cost less than those of her 
western neighbour, viz., £5328 per mile, 

TuE Railroad Gazette publishes a tabular statement of American 
and foreign steel rails broken in the Lehigh Valley Railway track 
during year ending November 30th, 1879. On 338 miles of 
track laid with American steel forty-nine rails broke, and out of 
73} miles laid with foreign steel forty-one rails broke—one out of 
624 foreign rails and one out of 2453 American rails, No statement 
is given of the length of time any of these rails had been in the 
track when they broke, but a separate statement is made of the 
breakages of the two sizes of rails used. Of the rails weighing 
58 lb. per yard, with which 229 miles of track are laid, 0°00096 per 
cent. broke ; of the 66 1b. rails, laid on 182 miles, only 0°00017 per 
cent.—less than one-fifth the proportion of the 58 Ib. rails. 

One of the great advantages of an automatic brake over a non- 
automatic is that the power can be brought to bear much more 
simultaneously throughout long trains. Hitherto, however, there 
has been a limit to the length of trains over which even the 
Westinghouse brake could be easily worked in practice, and this 
has prevented its being as extensively used on long goods trains as 
it is on passenger trains in the United States. We learn that Mr. 
Westinghouse has oe —— a special brake for use on such 
trains, and that a train of fifty long freight cars, in all over 2000ft. 
in length, was recently tried with most successful results. Part of 
the run was down an incline of 1 in 50 for eleven miles, the brake 
controlling the train perfectly. Fears have sometimes been 
expressed that the ordinary air pump was too small for such a pur- 
pose, but the result proves such doubts are groundless, 

Tur following items in detail of the cost of material and labour 
in the shop, of one of the drawing-room cars built in 1880 at the 
Allston shops of the Boston and Albany Railroad, and under the 
supervision of Mr. F. D. Adams, the general master car builder, 
are given by the American Manufacturer :-—Cost of trucks: Steel 
axles (8) standard, weighing 2292 lb., at 0°07 dols. = 160°44 dols.; 
per wheels 42in., 12, at 100°00 dols., 1200°00 dols, ; equalisers 
185°94 dols.; Vose’s equaliser springs 8, 85°00 dols.; brasses, 
standard 1171b., at 23 dols., 26°91 dols.; channel iron 1105 Ib. 
36°47 dols.; pieces beam iron 4, 1°98 dols.; box covers, spring and 


lumber 6ft., 0°18 dols.; oak 868ft. at 25°00 dols., 21°70 dols.; paint 
stock, 5°00 d 


PROGRESS is being made with the construction of the new Hull 
and Barnsley Railway in the South Yorkshire district, although 
short time has elapsed since the contractors obtained p ion of 
the land. A good deal of work has been done in connection with 
the tunnel at Bearwell Hill, between Brierley and Hansworth. 
The course of the line has been staked out in the Cudworth dis- 
trict, and a junction formed with the Midland main line, almost 
opposite to the Charlton Main Colliery, so as to enable the con- 
tractors to run their stores over a temporary line to Brierley, if 
not to South Kirby, where a second tunnel will have to be con- 
structed, The extension of a short but important line, belonging 
to the Manchester, Sheffield, and Lincolnshire Railway Company, 
is going on rapidly near Barnsley. The new addition is an exten- 
sion of the Barnsley cval railway, which at present only extends 
to Lee-lane, in the township of Reston, but which is being con- 
structed to join the Great Northern line at Westel, near Wakefield. 
This will enable the Manchester, Sheffield, and Lincolnshire Rail- 
way Mee gad to run both mineral and passenger trains from 
Wombwell ail other parts of the South Yorkshire coalfield to 
Leeds and the West Riding by an almost direct route over the 
branch which joins the Doncaster line at Stairfoot, where improve- 
ments are being made in order to facilitate the traffic. 


THE Portskewett pier, which has been in use 16 years as a means 
of direct communication between Bristol and the whole of South 
Wales, was or ee by fire early on Monday morning under 
circumstances which lead to the suspicion that the disaster was the 
work of an incendiary. The river at the point known as the New 
Passage is two and a-half miles broad, and by a ferry service of 
steamers not only the passager, but the heavy goods traffic of the 
Great Western Railway system is carried through from the Glou- 
cestershire side to Portskewett on the Monmouthshire side, and 
thence into South Wales. The pier at Portskewett is between 200 
and 300 yards long, and stands between 60ft. and 70ft. above the 
bed of the river. Three hundred men strack work on Saturday at 
the tunnel works, close to the pier, but there is no evidence yet of 
a connection between the two events, Inspector Tanner, rousing 
two of his men, hastened to the pier, and, as the wind was blow- 
ing the flames clear of one side, he daringly tried to get through 
to the pier head to try to save the pontoon and engine. The men 
refused to follow him, but Inspector Tanner’s bold effort succeeded. 
By using the fire buckets, he prevented the flames reaching the 

mtoon moored off the Bo Se and alone worth about £1000. 

e fire at the pier-head was prevented extending further than 
the two tow stages, but an engine, two boilers, the heavy lifting 
apparatus and cranes fell into the river. The damage amounts to 
several thousand pounds, and the young night watchman was so 
seriously burned that he has since died As the piles below water 
are uninjured, it is thought that a pier can be constructed in a 
month which will enable traffic to be reopened, 


NOTES AND MEMORANDA. 


AN increase in the quantity of the fulminating my has been 
recommended as a means of avoiding the necessity for thawing 
dynamite cartridges, 

A COMPETITOR in the a metal field is made by M. Potel, 
and consists of — glycerine, and tannin, for sealing bottles, 
&c., and for making ornamental articles sulphate of baryta or zinc 
white are added with any ordinary colouring matter. 

THR American Machinist says :-—‘‘ A Dresden man has made a 
ee lubricant for shafts by mixing the whites of eggs with the 

est graphite powder, until of the consistency of firm dough. 
This is kept in boiling water till the whole is coagulated. The 
mass is then reduced to powder.” 

Art a Berlin feather-dyeing establishment an ostrich feather dyed 
in shades with methyl-violet was laid yn a paper upon which 
some ammonia had been poured but had dried up again. After a 
time the feather became partially green, the green passing 
gradually into violet. That reaction is now being utilised. 

For a material somewhat resembling ivory, and useful for some 
ornamental work, make isinglass and brandy into a paste, with 
ap ee eggshell, very finely ground. Give it any desired colour. 

il the moulds into which the paste must be poured, which must 
then be slightly warmed. Leave it in the mould until dry. 

To make a cement for joining gutta-percha belts, the following 
has been given :—Melt two common black pitch to one eh) 
eho a Make ready the two ends of belt to be joined ; heat 
them by holding a red-hot iron over them; then smear both ends 
with the hot cement; stick them together, and apply a heavy 
pressure for several hours, 

JAPANESE cement is made by mixing powdered rice with a little 
cold water, and then gradually in boiling water until a proper 
consistence is acquired, being careful to keep it continuously 
stirred ; lastly, it must be boiled for one minute in a clean sauce- 

n. This glue is white and almost transparent, and well adapted 

or work which requires a strong and colourless cement. 

For a waterproof cement, the following has been given :—Boil 
1lb. of best glue in two quarts skimmed milk instead of water. 
This will be proof against damp or moisture. Another out cement 
for this purpose is made by boili ge pound in weight of linseed oil, 
stirring in quicklime till a good thickness, then pour out on a flat 
slab or tin plate, keeping in the shade ; the cakes will become hard, 
and are easily melted like common glue. 


Dr. J. E. Mrtis recently read a paper before the Physical 
Society ‘‘On the Ascent of Hollow Glass Bulbs through a 
Liquid.” According to his experiments, these bulbs rapidly 
acquired a uniform velocity of ascent. The time of ascent 
was found prgeetanal to the square of the diameter of the 
containing vessel in his experiments, and as it depended also on 
the density of the contents of the bulb, it afforded a means of 
measuring that property. This is in accordance with the investi- 

tions of Professor G. G. Stokes on the terminal velocities of 

‘ops of liquid in air and water. 

AN old electric motor is thus described in the Engineering 
News :—‘‘In the year 1839 there was a printing press operated in 
this city—New York—by electricity. e motor consisted of a 
working beam about 4ft. in length; from one end descended the 
connecting-rod to the crank. A rod from the other end terminated 
in a soft piece of iron, which fitted loosely in a coil of insulated 
copper wire. The battery consisted of a trough of wood about 3ft. 
long, 2ft. wide, and 1ft. deep, and was hung with alternate sheets 
come and zinc, These were arranged so that they could be 

ised from the bath of dilute sulphuric acid when the machine 
was idle. When the current was on the piece of soft iron was 
drawn into the coil, the current was then broken, when the fly- 
wheel carried the rod until the current was again engaged. e 
extreme end of the working beam would lift about 130 lb.” 


At the Observatory of Campidoglio Prof. Respighi has been 
lately conducting a series of experiments for the determination of 
vity. The data are not as yet fully reduced, but the author has 
Sescribed his method—Atti della R. Acc. dei Lincei, vol. v. fase. 5 
—which consists in the use of a pendulum with a lead ball about 
94 kg. in weight, and a steel wire 0°6 mm. in diameter; a sharp 
iron point at the extremity dips in mercury each oscillation, so as 
to give passage to the current of a chronograph. Five different 
lengths of pendulum were used, between 7°00 m. and 5°16 m.; and 
with all these lengths the | gegen on account of its weight, the 
fineness of the wire, and the convenient mode of suspension, 
roved independent of the rotatory motion of the earth, presenting 
Sencsait’s well-known phenomenon—an essential condition, in the 
author’s opinion, but not verified in Borda’s or Bessel’s — 
The number and duration of the oscillations were registered by the 
chronograph with greater exactness, says Wature, than is attainable 
by the method of coincidence, 


In his report on an explosion at a gunpowder factory at 
Haverthwaite, in March last, Major paenie says, with respect 
to a suggestion that an explosion could hardly be brought about 
with a wooden tool, ‘that the explosion at the Herodsfoot 
factory was undoubtedly so caused, the man who had caused it 
having lived long enough to state plainly and emphatically more 
than once that he caused it with his wooden mallet in breakin; 4 
the press cake. At Bassinghyll Gunpowder Factory, on the fot 
October, 1875, two men where removing indurated powder from a 
mill bed by striking it with a wooden mallet, and it exploded and 
killed them ; and at Gatebeck, on the 2nd June, 1877, a precisely 
similar accident, attended with the loss of one life, occ . At 
the Lindal Moor Mine a charge of gunpowder was exploded while 
a man was forcing it into a hole in ironstone with a wooden mallet. 
A formidable explosion which occurred at the Royal Gunpowder 
Mills, Wetteren, in Belgium, on the 29th May, 1880, is attributed 
in the official report to a man dragging a wooden vessel full of 
powder over a powder-begrimed floor.” This iast accident was 
not, however, we should think, due to a blow with a piece of wood, 
but was apparently due to friction. 


AT a recent meeting of the Royal Society a paper on “ The 
Influence of Stress and Strain on the Action of Physical Forces” 
was read by Prof. W. Grylls Adams, M.A., F.R.S. It was Part I., 
and related to elasticity : ‘‘ Young’s Modulus.” A large number 
of experiments with different loads were made, and after many un- 
successful attempts to account for certain discrepancies which could 
not be explained away as errors of observation, the following facts 
were elicited :—(1) After a wire has suffered permanent extension, 
the temporary elongation which can-be produced by any load 
becomes less as the interval between the period of permanent 
extension and that of applying the load becomes greater. (2) This 
increase of elasticity is greater in proportion for large loads than 
for small ones. (3) The increase of elasticity takes place whether 
the wire be allowed to remain loaded or unloaded between the 
period of anent extension and that of the testing for the elas- 
ticity. (4) The rate of increase of elasticity varies iderably 
with different metals; with some the maximum elasticity is 
apparently attained in a few minutes, and with others not till some 
days have elapsed, iron and steel being in this last respect very 
remarkable. 6) The elasticity can also be increased by heavily 
loading and unloading several times, the rate of increase diminish- 
ing with each loading and es (6) A departure from 
“ Hooke’s law ” more or less decided always attends recent perma- 
nent extension, even when the by — to test the elas- 
ticity do not exceed one-tenth of the breaking weight. (7) This 
departure is diminished very noticeably in the case of iron, and 
much less so in the case of other metals, by allowing the wire to 
rest for some time either loaded or unloaded ; it is also diminished 
by repeated loading and unloading. The effect of permanent 
extension on the value of ‘‘ Young’s modulus ” was tried according 
to the direct method for iron and copper, and indirectly for most 
of the metals, 


MISCELLANEA. 

Tue Kidderminster Town Council are onhenainions the 
purchase of the gas works from the private company which now 
owns them, 

Messrs, A. SHIRLAW AND Co., of Broad-srreet, Birmingham, 
inform us that in addition to a first award they have obtained a 
silver medal at the Melbourne Exhibition for their screwing tackle 
and engineers’ tools, 

A MEDAL and Se ag of the first class has, we understand, been 
awarded to Mr. John Spencer, of Spon-lane, West Bromwich, for 
his collection of gas and water tubes and fittings exhibited by him 
at the Melbourne Exhibition. 

A COMPETITIVE exhibition of ships’ models and designs will be 
held in the hall of the Fishmongers’ pany about May, 1882. 
Prizes will be offered for models and designs, and the competition 
is open to English and ——— naval architects and shipbuilders, 
ad honorary secretary is Mr. A. D. Lewis, at the Fishmongers’ 


Mr. KirkHovsE, of Penarth, and Mr. H. W. Lewis, of Treher- 
hert, have patented an automatic carriage for attachment to trains 
in collieries and keeping the roads sprinkled with water. It is 
also useful for other purposes, but the chief object aimed at is to 
lessen the number of colliery explosions on the assumption that 
coal dust materially increases them in numbers and extent. 

THE Employers’ Liability Assurance Corporation has notified the 
rates which have been fixed. Employers or classes of employment 
of those paid by the assured are divided into six aoeal c 3 
and the premium to cover all employers’ risks under the Act varies 
from 2s. to 7s. 6d. per £100 paid in wages per annum. The 
average rate at which the owner of large works could insure, so as 
to cover accidents to large numbers of workmen engaged in different 
trades, is given. 

THE Bell-Coleman Mechanical Refrigeration Company has just 
received from the commissioners of the Sydney Exhibition a first 
special award and certificate for refrigerating machines. These 
machines have made several voyages to Australia and Calcutta and 
back with uniform success in keeping meat, fish, and provisions in 
a frozen state during the whole of the voyage, and we unde 
that a number of machines are being built for cooling ship’s provi- 
sions, and powerful machines for meat importation from the 
colonies, which discharge air cooled to 50deg. to 100 deg. below 
zero at the rate of 60,000 cubic feet per hour. 

THERE is now under construction at the yard of Mr. John Roach, 
at Chester, Pa., one of the largest passenger boats ever built in 
America. It is, the Railroad Gazette says, for the Old Colony 
Steamboat Company, and will be called the Puritan. The vessel 
will cost about 1,000,000 dols., will have 300 state-rooms, and 
accommodation for carrying 1000 passengers ; is to be 384ft. long— 
370ft. long at water line—87ft. wide over ds, and 17ft, 6in. 
deep at sides. The double hulls will be divided into ninety-six 
water-tight compartments, bearing a pressure of 5 lb. per square 
inch. Steam be supplied from four Redfield boilers, and there 
will be one immense beam engine, having a cylinder 110in. in 
diameter, with 14ft. stroke. American papers do not, however, 
agree about this cylinder. The Scientific American gives its length 
as 16ft. 14in., and the above-quoted paper, in another graph, 
gives it as 18ft.; but all give its weight at 90,0001b. This cylinder 
was cast at Mr. Roach’s Morgan Ironworks, in New York, and it 
is said to be the largest cylinder ever cast in America, The two 
main shafts for this engine will be wrought iron, 40ft. long and 
27in. in diameter, and each will weigh 85,000 lb. 

THE paper on the “‘ Question of the Reduction of the Present 
Postal Telegraph Tariff,” read by Mr. Price Williams, M. Inst. 
C.E., before the Statistical Society, is now published by Mr. 
Stanford, Charing-cross. Mr, Williams suggests that the charge 
should be reduced to sixpence for twenty words, including the 
addresses, and twopence for each additional five words, Were this 
scale adopted Mr. Price Williams calculates there would be an 
increase of 53 per cent. in the annual number of messages sent and 
an addition of only 224 per cent. to the number of words trans- 
mitted. The net revenue derived by the Government from the 
telegraph service would not be affected by these charges. Tele- 
graph messages may be sent at very small cost in Berlin, the charge 
being about 24d. for a foundation charge, and 50 pfg., or say O°6d. 
for every word in the message. If it pays in Berlin, where also 
the Rohr or blow post is available for sgn Bona quickly for 
34d., why should it not pay here? Mr. Williams’ arguments in 
favour of reductions are summarised in tables and coloured 
diagrams, with which the author is ever able to represent ml 
cally the dry parts of the subjects-of which he seems to be the 
master. 


A PRELIMINARY report as to the condition of the American iron 
trade has been issued, founded upon the inquiries made in 
connection with the United States Census. It appears that the 
total number of iron-making establishments, including blast- 
furnaces, steel works, Bessemer converters, rolling and puddling 
mills, was as follows :—Blast-furnaces establishments, 1870, 386 ; 
1880, 490. Blast furnaces, 1870, 574; 1880, 681. Rolling-mill, 
establishments, 1870, 310 ; 1880, 324. Steel works, 1870, 82; 1880, 
118. The percentage of increase in the ten years in the total of 
iron and steel works was 24°38, but this does not take into 
consideration that the size and capacity were generally much 
greater in 1880 than in 1870. The capital invested in these 
industries was 230,671,884 dols. in 1880, against 121,772,074 dols, 
in 1870, or an increase of 89°68 od cent. The production of iron 
and steel of all kinds was 7,265,140 tons in 1880, against 3,655,215 
in 1870, or an increase of 98°76 per cent. Under this head the 
Bessemer steel products show the most astonishing development, 
being 889,896 tons in 1880, against 19,403 in 1870, an increase of 
4486 per cent. The geographical distribution of the iron trade in 
the United States has also considerably extended, twenty-five 
States having been engaged in the manufacture fn 1870, while 
thirty are now occupied with it; the new areas being Colorado, 
Kansas, Nebraska States, and the two Territories of Utah and 
Wyoming. Pennsylvania, as usual, stands at the head of the 
ironmaking States, with a production of 3,616,668 tons for 1880, 
being about 49 per cent. of the whole American production. 


On the 20th ult. the census returns for Edinburgh were lodged 
with the Town Clerk. They show that the total population of the 
city is 228,075 as compared with 201,052 in 1871, being an increase 
of 27,023 during the past ten years, The population of Edinburgh 
in 1861 was 170,414. The returns for Leith show that the popula- 
tion of that town is 60,032, being an increase since 1871 of 14,141. 
The population of Hull is 153,353, an increase of 31,461 over that 
of 1871. Leicester has 122,351 inhabitants, or 27,131 more than 
it had in 1871; Preston, 96,525, or about 11,098 more than in 1871; 
Barrow-in-Furness, 47,093, or about 20,000 more than in 1871; 
Lincoln, 37,312, or 10,550 more than in 1871; Wolverhampton, 
75,576, or 7297 more than in 1871; Southampton, 52,541, 
or 4999 more than in 1871; Burnley, 69,110, or 19,662 more 
than in 1871; Eastbourne, 21,510, or 11,168 more than in 1871; 
the Scarborough district, 30,236, or 7845 more than in 1871; 
Accrington, 31,340, or 9500 more than in 1871; Lancaster, 20,700, 
or 3455 more than in 1871; Mid-Lothian, 100,892, or 26,518 more 
than in 1871. The census of 1881 reveals the startling fact that a 
decrease in the population of rural parishes in the West of England 
is going on with a rapidity which threatens almost entire depopula- 
tion. Towns are becoming villages and villages hamlets, while 
hamlets are passing out of existence. Here are some figures :— 
Town or village—Bridport, population in 1871, 4643, population in 
1881, 3921; Brympton, in 1871, 129, in 1881, 107; Hinton St. 
George, in 1871, 742, in 1881, 681; Langport, in 1871, 1018, in 
1881, 896; Lopen, in 1871, 369, in 1881, 353; Merriott, in 1871, 
1451, in 1881, 1375; Middle Chinnock, in 1871, 191, in 1881, 150; 
Mudford, in 1871, 401, in 1881, 382; Preston Plucknett, in 1871, 
305, in 1881, 245; Uffculme, in 1871, 1880, in 1881, 1811, 


| 
bolts 12, 26 dols., 3°12; wrought washers and nuts, 4°70; wrought 
iron 29991b., 77°00 dols.; brake springs (8), 57 Ib., at 6c. = 3°42 dols.; 
fin. chain 108, 5}c., 5°67 dols.; screws, 0°23 dols.; rubber tubing 
16ft., 0°75 dols.; 3476 at 3 104°28 dols. | 
bill, 43°60 dols.; labour on trucks, 125 dols.; total, 2262°89 dols. | i 
or £452 11s, 
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FIFTY-QUARTER BREWERY, MESSRS. ELDRIDGE, POPE AND CO, DORCHESTER. 


MESSRS, SCAMELL AND COLYER, WESTMINSTER, ENGINEERS, AND MR. G. R. CRICKMAY, WEYMOUTH, ARCHITECT, 


(For description see page 395.) 
OLD LIOUOR 
i 
— ELEVATOR 
| La 
COOLERS 
HOT LIQUOR BA TLIQUCR BAGH 
MALT &@ HOP STORE 
SCREW 
MASHING 
ine 
MENTING TUN ROOM MASH 
TUNS 
RACKING SQ. RACKING 
ENGINE ROOM 
casK casK 
COAL STORE. 
LONCITUDINAL SECTION ON LINE A.A.IN PLAN 
SCALE 


FERMENTING TUNS ‘YEAST BATCH 


YEAST BATCH 


YEAST BATCH YEAST BATCH 


© MOP Pacss 


BOILERS 


COPPERS 


© BATCH 


FERMENTINC 


FEED PUMP 


COAL LIFT HEATER 


| 


YEAST BATCH YEAST BATCH  FERMENTINC YEAST BATCHT——— 
! 
TUNS 


° ° 


BATCH 


PLAN 


LO, 
YW N 4 
Y 
4 A ie |e | |e | | 
YEAST ° © YEAST @ BATCH ° 
| | TUN ROOM 
- - —- — - - — — -—-- 1 
4 A 4) THT 
| | N 


May 27, 1881. 


THE ENGINEER. 


393 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA,.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it 
i ndents that letters of % 


necessary to 
inform correspo inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
', and bearing a 2d, postage stamp, in order that 
answers received by us may be forwarded to their ‘ination. No 


notice will be taken of communications which do not comply with 
these instructions, 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

i tions, must be accompanied by the name and 
address of writer, not necessarily Al publication, but as a 
proof of good faith. No notice wi will be taken of 
anonymous communications. 

J. J. (Doncaster).—The Hydraulic Engineering Company, Chester, may be 
able to supply what you want. 

Maquinista.—A water trap at the place indicated in your sketch would be of 
service. You cannot take the dramage water back to boiler in the way 
you J propose, as the pressure in the steam pipe will always be less than that 
in the boiler. 

G. W. W.—To obtain a numerical expression for the quality of hardness, a 
sample of water containing carbonate of lime, or its equivalent in other har- 
dening salts, at the rate of 1 lb. in 100,000 lb., is said to have 1 degree of 
hardness. To find the number of degrees of hardness you must therefore 
analyse for these salts. 

A. G. (Summer-street).—For general knowledge of electrical science the best 
first book is, perhaps, that of Professor Ferguson, published by Messrs. 
Chambers ; then that of Professor F. Jenkin, published by Messrs. Long- 
mans. Mr, Culley's “ Practical Hand-book,"” published by Longmans, 
deals principally with the application to telegraphy. Mr. J. B. H. 
Girdon's work, 2 vols.— Marston, Low, and Co.—deals with recent memoirs 
of original investigations. 

W. M. P. (Erith).— You cannot treat the water in the well, You must treat 
it ina tank into which you would pump it from the well. If this tank is, 
say, 4ft. square and 4ft. deep, it would hold 400 gallons; and supposing 
the weter to be the same as that of the chalk wells round London, it would 
contain 1b, of chalk. To separate this by deposition you would take 9 oz. 
of burnt lime made from soft chalk, and slake it into a hydrate by adding a 
little water. Put this slaked lime into the tank and gradually add at least 
40 gallons of water, stirring as it isadded. After this has been done and the 
lime mixture has si an hour or 80, you may pump the tank full, and if it 
is for drinking, you must let it stand, say, twelve hours; nearly the whole 
of the Lime will then have deposited and the softened water may be drawn off. 
Or you may make the 40 gallons oy lime water in a separate tank, allow the 
lime to settle, and then run the lime water into 320 gallons of the hard 
water in the large tank. In this way the large tank will not so often need 
clearing of deposit, most of it being in the small tank, 
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ein MEETINGS NEXT WEEK. 

Institution oF Civit May 31st, at 8 p.m.: 

be read and discussed, ‘‘ The Production of | and Parafiine 
by Mr. Richard Henry Brunton, M. Inst. C.E. 

CuemicaL Society.—Thursday, June 2nd, at 8 p.m.: ‘On the Saponifi- 
cation of Fatty Oils and Waxes,” by Messrs. A. H. Allen and W. Thomson, 
“On the Sulphides of Copper and a Determination of their Molecular 
Weight,” by Mr. E. Spencer Pickering. 


DEATH. 


On the 20th inst., at 87, Hamilton-terrace, N.W., after 
months, RicHarD James Warp, C.E. 
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THE VALUE OF STEAM JACKETS, 


Ir it were possible to construct a steam engine with a 
cylinder, piston, pion rods, &c., of perfectly non-conduct- 
ing material, and if compression at each end of the stroke 
sufficed to fill all the clearance space with steam of the 
initial cylinder pressure, then would the whole quantity of 
steam entering the engine be accounted for by the indi- 
cator, and a very high degree of economy might be 
attained. In practice it is impossible to secure this stated 
condition, and we can realise our object only by adopting 
one or both of two expedients. We may superheat the 
steam, or we may jacket the cylinder with its lids and 
piston, We have had occasion to re-explain recently that 
unless steam is superheated it is impossible to prevent it 
from condensing in the performance of work. Rankine and 
Clausius have long ago called attention to the same thing. 
We have also stated the precise rationale of this con- 
densation is not understood. When steam expands with- 
out performing work it becomes superheated, use the 
sum of the sensible and latent heats of steam at any given 


1|densation due to the 


‘ong is greater than the sum of the sensible and latent 
eat of steam at any lower pressure. Thus the total 
heat of steam from 32 deg. with an absolute pressure of 
100 Ib. on the square inch is 1181'4 deg.; while the total 
heat of steam with an absolute pressure of 20 lb. is 1150°9. 
Therefore, if steam of 100 1b. pressure were suffered to 
expand adiabatically down to 20 lb., it would be super- 
heated by 11814 — 1150°9 = 33°5 deg. Expansion per se 
therefore does not induce condensation. But expansion 
cools the steam, for the sensible temperature of steam at 
100 Ib. pressure is 327°9 deg., while that of 20 lb. steam is 
228 deg. Thus in being expanded five times the tempera- 
ture drops 3279 deg. — 228°0 deg. = 99°9 deg.; but, as 
we have said, this cooling is not attended by any con- 
densation, On the contrary, if no work is done the steam 
becomes superheated, and its temperature after expansion 
would have been 228 deg. + 33°5 deg. = 261°5 deg. Care 
must be taken in dealing with this question not to con- 
found quantity of heat with intensity. When steam is 
expanded and does work some of the total heat which it 
contains is converted into mechanical energy, and so far as 
is known the process is carried out somewhat in the 
following way :—Although it is very convenient to speak 
of the latent heat of steam, the quantity of heat in steam, 
&e., it is tolerably certain that what is known as latent 
heat has no existence whatever. The only heat, pro- 
perly so called, in steam is represented by its sensi- 

le temperature. The remainder thas been converted into 
energy expended in overcoming of the force of cohesion 
tending to hold the molecules of water together. As soon 
as the exciting cause is removed, the molecules will fall 
together in; and in doing so the work performed in 
forcing them — will be all restored in the form of heat. 
To apply Sir W. Thompson’s phraseology, the molecules in 
the form of steam have acquired an energy of position, 
which they lack when in closer proximity in the form of 
water. It would appear moreover that it is essential that the 
sensible heat of steain should be abstracted from it before 
the molecules will again fall together, and thus in the per- 
formance of work it is probable that first the sensible heat 
is drawn on and converted into work, then that the mole- 
cules fall together, and the work done on them previously, 
reappears in the form of heat, which heat is in time re- 
converted into work ; and in consequence, as every degree 
of latent heat is equivalent of a degree of sensible heat, it 
is convenient and accurate enough to say that it is the 
sensible heat of steam which is drawn on for the perform- 
ance of work. We have been somewhat explicit on this 
point, because when the nature of the process which takes 
place comes to be realised, it will the more readily 
understood that the liquefaction of the steam in a 
cylinder due to the transfer of energy takes place through 
the whole mass of the fluid in the cylinder, and 
is not localised ; consequently the heating of the cylinder by 
jacketting or otherwise can exert little or no influence in 

reventing this liquefaction. The steam in the cylinder 
Sessanend ar with vesicular moisture, and the main- 
tenance of a high temperature in the metal cannot prevent 
this, especially in large cylinders containing a great body 
of steam. It may be taken for ted then, that jacketting 
cannot arrest the liquefaction due to the transfer of ene 
from the steam to the machinery put in motion. The 
jacket can, however, apparently interfere to check another 
form of condensation, namely, that due to the cooling down 
of the metal of the cylinder at each stroke. Before pro- 
ceeding to consider this aspect of the question, however, it 
will be well to explain that if carried far enough super- 
heating can prevent every ible form of condensation. 
We have seen that before the latent heat of steam can be 
touched, its sensible heat must be reduced below that 
pres to its pressure and volume. Each degree of super- 

eat represents much less than a British unit. The specific 
heat of saturated steam is ‘305, that of water being 
unity. The specific heat of steam gas is ‘475. It may be 
taken for granted therefore that each degree of superheat 
represents 772 x ‘475 = 366'7 foot-pounds. In an engine 
using 20 Ib. of steam per horse per hour all cylinder con- 
rformance of work would 
stopped by superheating the steam about270deg. In the case 
of a condensing engine much of the superheat would, how- 
ever, be taken out of the steam at the beginning of each 
stroke to warm up the cylinder. No doubt the use of such 
high temperature steam would be attended with great 
economy, especially if the superheat was obtained from the 
products of combustion after they left the boiler flues. But 
all attempts to use steam have failed hitherto because 
it has been found impossible to maintain efficient lubrica- 
tion. But superheating ism theory far more efficient as 
a means of economy than jacketting. 

It is nota little remarkable that the accurate experiments 
which have been made to determine the true value of 
jacketting have been few in number. Those experiments 
which have been made have too often been vitiated by 
neglecting the conditions of strict parallelism. It should 
be obvious that to determine the value of a jacket the 
engine should be worked at the same speed, point of cut- 
off, pressure, and load, with steam circulating through the 
jacket and not; and, furthermore, the weight of steam 
condensed in the jacket should be carefully noted. These 
conditions have not always been observed, and, as we have 
said, the results obtained are not satisfactory. A notable 
exception to this rule is supplied by an experiment 
carried out last year by a committee of engineers 
with a Corliss engine at Mulhouse, Alsace, at the aon 
of Messrs. Schlumberger, Son, and Co. The engine was 
one of a pai — the same crank-shaft. engine 
was supplied, for the purpose of the experiment, by a 
a boiler. The engines are of the Corliss type. 
The cylinders are 24in. diameter, and 4ft. stroke. 
They are jacketted all over, lids and all, and steam 
is also conveyed to the interior of the piston. The expe- 
riments have been analysed by Mr. eo. and the 
figures have been converted into their English 
equivalents by him. Mr. Isherwood’s analysis has 
been published in the last number of the Journal of the 
Franklin Institute, to which we are indebted for the fol- 
lowing particulars, Twelve experiments were made; three 


without steam in either the cylinder jackets or piston ; one, 
accidentally, with the jackets ly filled with steam and 
partly filled with the water of its condensation, owing to 
the incomplete drainage of the latter ; two with steam in 
the jackets of the cylinder but not in the piston ; and six 
with steam in the cylinder jackets and piston. The 
measure of expansion with which the steam was used 
varied from 5°7037 to 12°3978 times. The boiler pressure 
averaged 68°2480 Ib. per square inch above the atmosphere, 
and the number of double strokes made by the piston 
averaged 49°8925 per minute for the different experiments. 
The steam a in the valve chest of the cylinder 
averaged 3°5 lb. per square inch less than in the boiler, and 


the steam pressure in the cylinder at the commencement - 


of the stroke of the piston averaged 6°827 lb. per square 
inch less than in the valve chest, owing to the smallness of 
the steam ports, making the pressure on the piston at the 
commencement of its stroke 10327 lb. per square inch less 
than in the boiler. This considerable difference of pressure 
must have given the steam on entering the cylinder about 
8°5 deg. Fah. of superheating. Each experiment was 
intended to continue one working day of the factory, and 
such was the case with nine of them, which averaged 
10°6371 hours; the remaining three, however, owing to 
accidents, continued only half days each, averaging 5°4765 
hours. 

As the results of such experiments must all be ultimately 
expressed in terms of the feed-water—or in other words, 
of the weight of steam used per horse per hour, we may omit 
other matter given with much care by Mr. Isherwood in the 
form of a large table, and say that with no steam in the 
jackets or piston, the engine required on the first day 28°3 lb., 
on the next 26°21b., and on the third day 25°6 Ib. of steam 
per indicated horse-power per hour. On the first day the 
steam was expanded 12°39 times,on the second 79 times, and 
on the third day 7‘9 times. The condenser pressure was on 
all days, 21b. on the square inch within a fraction. It will 
thus be seen that the high ratio of expansion was adverse 
to economy. On the fourth day the steam was admitted 
tothe cylinder jackets, which, however, were not drained, 
and the consumption was 20°7 lb. of steam per horse 
per hour, the steam being expanded 5:7 times. Here we 
are at a loss to know how much of the economy was due to 
the less expansion of the steam, and how much to the 
steam in the jacket. On the following day, April 11th, the 
jackets were properly drained, and the consumption of 
steam was at the rate of 19°94 lb., the expansion being 5°7 
times, or the same as on the previous day. On the 6th of 
May a similar experiment was made, save that the steam 
was expanded 10°82 times, and the consumption was at the 
rate of 19°88 lb. per horse per hour. Thus it will be seen 
that jacketting rendered a high measure of expansion 
economical. This result can be compared with that obtained 
on the first day as given above. On the 12th of April, 
boiler steam was admitted to the piston as well as the 
cylinder jacket, and with an expansion of 5°7 times, the 
consumption was at the rate of 20°37 lb. On five days in May 
under similar conditions of jacketting, the consumption 
was at the rate of (1) 19°34 Ib.; (2) 19°4 Ib.; (3) 19°75 lb.; 
(4) 19°78 Ib.; and (5) 19°61 Ib.; the expansion being 10°82, 
7°9, 6°8, 6°4, and 5°8 times, the most noteworthy fact being 
that with an expansion of 5°8 times, the result obtained was 
practically just as good as with an expansion nearly twice 
as great. In the latter case the engine developed but 
103°6-horse power, while in the former it gave out 156 indi- 
cated horse-power. It is needless to do more than remark 


that as a steam user wants to get all the power he can for 


the first cost of his engine, the advantage was all on the 
side of the low grade of expansion. It is also worth 
notice that the condensation in’ the jacket was in all cases 
hiss large, a to no less Ib. 
igher e of ex ion, to 4°6 Ib. per horse per hour 
with the lowest af expansion namely 5°7 times 
on the 12th of April. 
These figures are all very suggestive, and apparently 
conclusively prove that jacketting was decidedly conducive 
to economy when the steam was much expanded in 


be | this particular engine, but with the low grades of 


expansion it did less good. Whether the results would 
have been the same with a larger engine is not so 
clear. It is interesting to note that of the whole quantity 
condensed in the jacket and piston, a considerable queia 


was Pe oe from the piston. The condensation in it. 


ranged from 1:34 lb, per horse per hour with the high 
grades of expansion, to“98 lb. with the low grade. The result 
as a whole confirms the statement we have often made, that 
maximum economy is to be obtained by expanding steam 
somewhere between 5.and 8 times, according to the condi- 
tions under which the engine is working. Furthermore 
they show that if proper precautions be taken, the simple 
engine compares very favourably with the compound 
engine, especially if the first cost of the machine and the 
expense of repairs be considered, as they certainly will be 
by millowners. 


MILD STEEL versus IRON FOR SHIPBUILDING. 


In the course of his presidential address to the members 
of the Iron and Steel Institute, at their recent meeting in 
London, Mr. Josiah T. Smith made the following observa- 
tions :—“ The future of steel for shipbuilding must depend 
greatly on cheapening the cost of manufacturing plates, so 
as to bring them more nearly on a level with iron ; and 
when we recall to mind the history of the’steel rail manu- 
facture, it is impossible to doubt that such a result will, 
before long, be accomplished.” Just before, Mr. Smith 
had been comparing the relative commercial merits of 
steel and iron rails, and, quoting conclusions which had 
been arrived at by Mr. Price Williams, he announced that 
“the av life of a steel rail was, ceteris paribus, just 
nine times that of an iron rail.” Mr, Smith’s argument 
with ie go to steel for shipbuilding purposes, although 
expressed in rather vague and general terms, would i 
understood by most: of his audience to mean something 
like the following more definite statement :—Steel rails 
are nine times as valuable as iron. When the prices 
became equalised, iron rails were no longer used. Steel 
is, by inference, as superior to iron for ship construction 
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as for rail manufacture. Therefore, if the prices be 
equalised, the former material will supersede the latter. 


Here are four plain propositions. ith the first and 
second we find no fault at the moment, though we doubt 
if they are altogether established. With the third we 
altogether disagree ; and the fourth, which depends upon 
it, we shall consider further on. 

Let us inquire, in the first place, why steel rails are 
nine times as valuable as iron rails, It is not on account 
of superior tensile —— or ductility of the material ; 
for neither the one nor the other is at all severely tested 
in practical use. It is not that steel rails are the less 
brittle of the two ; for experience shows that the reverse is 
ather the fact. It isnot a lessliability to corrosion ; for when 
the scale is removed steel corrodes under some conditions 
19 per cent. faster than common iron. Why isit then ? Sim- 
ply on account of one quality which is of paramount import- 
ance in rails, and that is resistance to wear under the con- 
tinual action of heavy rolling weights. The undoubted 
superiority of steel to iron rails im this respect is the 
real and only reason why they have so largely, if not 
entirely, superseded them. And this quality is the 
consequence of the homogeneity which results from 
the mode of manufacture adopted for steel. Returning 
to the third proposition, the first thing which forcibly 
strikes us is, that the quality which we have seen to be 
——— for rails is of no importance whatever in ship- 

uilding material. No ship or ship plate ever yet wore 
out by friction or abrasion, as rails wear out; and 
therefore we hold that there is no analogy whatever 
between rails and ship plates, and that roposi- 
tion 3 must be dismissed as untenable. ut it 
will no doubt be contended, and fairly, by some 
who admit the completeness and force of our arguments 
as above, that steel is nevertheless destined to supersede 
iron for shipbuilding purposes by reason of its superiority 
to the iron at present in use in respect of those other 
— which we have seen to be quite subordinate in 
the case of rails. Let us compare the two in respect of — 
Tensile strength ; bending hot ; bending cold ; corrosion ; 
cost of production. 

The ultimate tensile strength of mild steel is from 
28 tons to 32 tons per square inch, and of iron from 
20 tons to 24 tons. Indeed the ratio 22 : 30 pretty 
fairly represents the difference. But this is only up to 
thicknesses of 3in. or fin. For lin. thick or over mild 
steel must not be relied upon, as at present produced, as 
giving any greater tensile strength than iron. This, so 
ar as our present knowledge goes, is on account of the 
impossibilty of doing sufficient work upon thick steel 
plates. For justification of this serious conclusion we 
must refer to the recent discussions on Professor Kennedy’s 
oa at the Institution of Mechanical Engineers, and on 

r. Denny’s paper at the Iron and Steel Institute. We 
say serious conclusion, because it is clear that one of the 
main temptations to use steel instead of iron is when the 
latter would otherwise have to be used in great thicknesses, 
as for the shells of large marine boilers, or for the lower 
strakes of vessels of great tonnage. In such cases it now 
appears that no less thickness can safely be used in steel 
than in iron. But there are other peculiarities of steel 
recently brought to light by Professor Kennedy, which 
suggest the possibility that its superiority in tensile 
strength is more apparent than real. ese are two, 
namely, that permanent set begins at about 8 tons per 
square inch, against 10 or 11 tons for ordinary shipbuild- 
ing iron; and that at about 18 tons a “breaking 
down,” or considerable readjustment of molecules takes 
place, which has no parallel in iron plates until they 
finally give way. This breaking down in any member of 
a structure might, of course, mean a ruinous distortion or 
collapse of some other member on which undue stress was 
in consequence thrown. Reaching the “ breaking down” 
strain at any important point would generally be equivalent 
to a final collapse, as complete as where the ultimate 
breaking strain was reached in an iron structure. Again, 
the inferiority of mild steel to common iron in taking earlier 
permanent set is also a very serious matter. For perma- 
nent set is permanent alteration of form; and in all 
structural designs this point must not be nearly approached. 
The designer of a steel structure is therefore, even with 
equal sections of material, nearer to his permanent set 
limit in the ratio of, say, 8 to 10$ than if he were dealing 
with ordinary iron. Nor can this be remedied by making 
the steel harder. It is but a year since many steel makers 
and others were crying out against the rigidity of the 
testing regulations of the Board of Trade, Lloyd’s surveyors, 
and the Admiralty. They wanted to be allowed to make 
and use harder steel. ~ Now, however, owing to the failure 
of the Livadia’s boilers, and the case referred to by Mr. 
Denny as having occurred at his yard, there is no more 
talk of harder steel, nor of relaxing tests, but, on the 
contrary, an apparent consensus of opinion that steel must 
be mild at all me and tests must be made yet more 
rigid. So that we are driven to this position : Steel must 
not be made harder, but if anything milder ; and if that 
be so, no greater tensile strength can be relied on than 
with iron, if, indeed, so much. 

In hot bending at a red heat steel has some ad- 
vantages over iron, especially across the fibre. Here 
its superior homogeneity helps it. On the other 
hand, at a black heat, which is so useful in assisting to 
bend iron to a moderate extent, steel seems, accord- 
ing to Mr. Adamson, Mr. Denny, and a recently issued 
Government circular to be liable to break short if 
any attempt be made to manipulate it at all. Then, 
again, there are the dangers of cracking during cooling to 
consider ; the well-known liability to break after welding, 
not so much at the weld as immediately behind it ; the 
extra cost of annealing, where this is done, together with 
the extreme care required ; the delay attending it, and the 
still somewhat uncertain result, as exemplified in the case 
of the Livadia’s boilers. The hot worked plates required 
about the shell of a ship form but a small proportion 
compared with those which are manipulated cold. There 
is no difficulty whatever in getting iron to stand the bend- 
ing at right angles needed for the garboard strake. It is 


true that a little extra care is necessary, and a little more 
costly material must be used in the manufacture of 
these, and of the oxter, boss, and in some cases the 
bilge plates, than of the rest; but when this is done, 
there is no difficulty in getting iron plates to stand. 
In cold bending mild steel has an advantage over 
iron; and, again, this is most marked across the fibre. 
This is no doubt due to the very cause which makes its 
superior ultimate tensile strength practically unavailable, 
viz., its low limit of elasticity, and its low breaking down 
limit. It must not, however, be forgotten that its greater 
readiness to allow itself to be forced into a new shape when 
cold is subject to the condition that the skin on the convex 
side must be free from the slightest cut, flaw, or indenta- 
tion. If there be anything of that nature, then its homo- 
genity again becomes a disadvantage, and tearing results 
when bending is attempted. : 

Concerning corrosion we shall now say but little. 
We need only refer our readers to Mr. Parker's recent 
experiments upon the relative liability to corrosion 
of iron and steel plates, and our own article thereon—in 
Tue Enerneer for May 13th. They will there find 
that clean scaled plates when subjected to the ordinary 
conditions affecting the hull of a vessel, are likely to 
corrode 19 per cent. faster if of mild steel than if of the 
iron now ordinarily used for this pu Corrosion 
though of some importance in rails is of infinitely more 
importance in ship plates. In the former case it is of 
importance because by means of it many tons of metal 
disappear from off our leading apn sen ; but that is 
all. Rails never disappear totally or become useless from 
rusting. In the case, however, of the skins of ships, 
corrosion may go on locally and unobserved, and may soon 
imperil the whole structure. In ships built of ordinary 
iron, and reasonably cared for, the risk is very slight ; but 
if a material be employed which corrodes 19 per cent. 
faster, and especially if it be made originally 20 per cent. 
thinner, the risk may become very serious. As was 
well shown by Mr. Parker, the liability to corrode is not 
diminished, but rather increased, by leaving the scale on, 
for then galvanic action followed by local pitting ensues ; 
and in this case the variability or fickleness of steel was 
shown to be twice as great as of iron. It may be well to 
point out here that all the information concerning the 
corrosion of steel now being utilised is of the most recent 
date. It is quite true that many experiments have been 
made by Mallet and others, and of these more will be 
heard, but it is not the results of these experiments which 
are being dealt with. The inquiries carried on by the 
Admiralty in connection especially with the Iris may be 
named as among those which have excited most attention. 
It is satisfactory to know that the whole of the destructive 
black oxide can be got off steel plates, as Mr. Barnaby has 
assured the world, but the cost of the process must be 
charged against steel. 

Lastly, as to cost of production, the only steel plates 
which so far as we can learn seem to be sufficiently in favour 
with shipbuilders, shipowners, and Lloyd’s surveyors, to 
induce them to favour their use in quantity, and without 
undue nervousness and hesitation, are those which have 
been made at Landore, at the Steel Company of Scotland’s 
works, and latterly at Parkhead, Glasgow. In all these 
cases the process is thatof Dr. Siemens. All the ingots are 
hammered, and the system of testing is elaborate and 
costly. Recent revelations confirm the belief that 
hammering cannot be done without, and testing must be 
made even more elaborate and irksome. The purest 
materials are alone used, and no plan is as yet pe 
by which any other can be adopted with safety. ith 
hematite pig iron at 55s. per ton at the furnaces, as at 
present, and steel plates at £10 10s., there does not seem 
to be much chance of their coming down to the price of 
iron ship-plates, which are at £6 5s., unless the method of 
manufacture be altogether changed. ere is of course 
the Bessemer basic process looming in the future, It is 
claimed that by it steel plates can be made much more 
cheaply than by the Siemens process ; and that the neces- 
sary soft and uniform quality can be obtained out of 
variable and impure material. If that be so, let it be so, 
and we will consider it when it becomes a fact. In the 
meantime it is clear that no steel can be trusted for exten- 
sive use except that furnished by a very few makers 
made from picked materials, and under an almost nervously 
anxious and elaborate system of inspection. While this 
material has undoubtedly some wonderful qualities, these 
qualities are not to any great extent of commercial value in 
the construction of ships, and any value there may be is, it 
seems tous, counterbalanced by corresponding disadvantages. 

It is, perhaps, only natural that those directly interested 
in the steel industry should feel somewhat elated at the 
sudden and nearly complete victory their material has 
gained in the case of rails, and should hastily predict a 
similar victory in the case of shipbuilding material. But 
we think we have succeeded in showing that the two cases 
are in no sense comparable. We are prepared to fe 
further, and say that it is by no means, as indicated by Mr. 
Smith, merely a question of cheapening the cost of steel 

lates. It is quite clear that steel is not better than iron 
for shipbuilding, in the sense, nor in the degree, that it is 
for rails, On the contrary, whilst admittedly better in 
some particulars, it is clearly worse in others. 

It is the shipowners, advised no doubt by shipbuilders, 
on whom the responsibility of the change, whenever it 
comes, must fall ; and they must clearly see that they will 
be benefitted thereby. We do not now refer to the 
three or four large and wealthy companies whose vessels 
are never deeply loaded, and who can afford to build their 
vessels in a yacht-like, luxurious style, and with whom 
speed is a first consideration. We refer to the far 
more numerous and in the aggregate important class of 
owners of trading ships, which must be made to pay under 
severe competition. Such owners must see their way to 
benefit much more clearly than they now do before they 
will forsake a material they know, for one they do not— 
even at the same price. With the knowledge that there 
are still several iron vessels afloat of thirty years of age or 
thereabouts, and apparently no worse, they may be excused 


for agreeing heartily with Mr, Denny when he admitted 
reluctantly that iron was _— enough for the hull of a 
ship, so long as it kept afloat ; and they can hardly be 
expected to listen to his persuasions when he tells them 
how much better steel is than iron in case their vessels ever 
come to bump about on rocks. That they will consider a 
question for the underwriters, and perhaps some of them 
would even rather that their vessels were not saved 
than returned in a battered condition, after consider- 
able delay and at considerable cost to them. Finally, 
if steel is better than iron for shipbuilding, by all 
means let it supersede it as quickly as may be; but we 
trust that we have at all events aus the last of such fal- 
lacious reasoning as that what may be true of it under one 
set of conditions must of necessity be true under another 
and entirely dissimilar set. 


THE STOCKTON BRIDGE. 


A private bill has just passed through Parliament authorising 
the construction of a new bridge spanning the river Tees at 
Stockton. The bill, which was promoted by the Corporation of 
Stockton-on-Tees and the Local Board of South Stockton, met 
with very serious opposition from the justices of the peace of the 
North Riding of Yorkshire and the county of Durham. The 
cause of that opposition was the proposal to compel the justices 
named to contribute in equal shares the sum of £15,000 towards 
the cost of the new bridge. The justices denied their liability to 
contribute any more than the capitalised cost of the annual 
repairs, alleging that the present bridge was sufficient for all 
county purposes. A good deal of interest attaches to the 
question, which has been fought out on several grounds. The 
liability of county authorities to construct new bridges has for 
some time been a moot point. It cannot be said that the decision 
of the Parliamentary Committee of the House of Lords, before 
which the bill in question was heard, will tend to set up any 
definite precedent, because the contribution of the counties 
towards the proposed new bridge has resulted from a suggestion, 
and not from an order. When county authorities undertook the 
erection and keeping in repair of bridges, they evidently had not 
in contemplation such a contingency as the necessity for the 
erection of a bridge to cost £40,000. The rapid development, 
however, of the iron industry in the regions of the lower reaches 
of the river Tees, has produced a wonderful vitality in the tract 
of country which, though situated in two counties, is generally 
spoken of in one breath—the district of South Durham and 
Cleveland. Up to 1764 the town of Stockton-on-Tees had no 
means of communicating with the Yorkshire side of the river 
except by ferryboat. There was no bridge nearer than at Yarm, 
a town situated nine miles from Stockton by theriver, though only 
about four miles by the high road. The inconvenience was then 
very greatly felt, although the new town of South Stockton and 
the large towns and villages of Cleveland had then no existence. 
The present bridge is the bridge which was commenced to be 
built in 1764. It was built by private subscription, the sub- 
acribers being recouped by tolls, which were levied for many 
years. A few years ago, with the view of enlarging the foot- 
paths, the walls of the bridge were considerably reduced in thick- 
ness, and in this respect the rapid increase of traffic has tended 
to make the bridge unsafe ; but viewed as a structure, no valid 
objection could be urged against it. In recent years the Tees 
Conservancy Commissioners, a corporate body whose functions 
are the governance of the river Tees, have expended large sums 
of money upon the improvement of the navigable channel of the 
river. Not only have they erected a large and important break- 
water, but they haveremoveda rock which made the entrance to the 
river, except at high water, most dangerous, and at all times 
hazardous, and have deepened the channel, so as to make 
it possible for ocean-line steamers to enter or leave fully laden. 
For some time the commissioners have complained that the 
piers of the bridge have prevented the upper water from having 
that scouring effect upon the navigable channel which it other- 
wise would have had. It seems also that to support the piers 
large quantities of stone and rubble have had to be thrown into 
the river, and the dredging operations of the commissioners have 
thus Leen to a considerable extent nullified. With a view to 
help forward the scheme, the commissioners offered to contribute 
towards the cost of a new bridge the sum of £5000. The first 
estimates of engineering work, unless very carefully based, are 
frequently misleading. It was at first supposed that £30,000 
would cover the required outlay. That sum, however, has 
during the progress of the scheme rapidly swollen to 
£40,000, although at the time of the proposal for the 
two county authorities to contribute each the sum of £7500, 
the estimate had not gone beyond £35,000. The position now is 
that each county authority will contribute £5000, and the Tees 
Conservancy Commissioners £5000, leaving the heavy burden of 
£25,000 to be paid by a community, whose rateable value falls 
considerably short of a quarter of a million pounds sterling. 
The desirability of a better bridge no one would deny. But it 
does seem incongruous that a comparatively small community 
should, because of its geographical situation, be saddled with such 
a heavy cost. Mortgaged as the resources of the district are by 
previous expensive schemes, it is difficult to see how any 
advantage, commensurate to the cost, is to be derived from the 
new bridge. 


NAME PLATES ON ENGINES LET OUT ON HIRE. 


A case of considerable interest to the owners of engines and 
thrashing machines let out on hire or sold on deferred payment 
was tried this week. It showed that the name of the proprietor 
should not under any circumstances be omitted from such 
engines. The action was by Messrs. Eddington and Co., Chelms- 
ford, to recover the value of a portable engine from the 
trustee of a bankrupt. The engine had originally belonged to 
the bankrupt, and the plaintiffs alleged that the bankrupt had 
sold it to them in 1879 in satisfaction of a debt, and had after- 
wards hired it from them on the terms that when he had paid 
£90 for hire, it should belong to him again. After having been 
twice tried, and the last time with a verdict for the defendant, a 
rule for a third trial was obtained. On the part of the plaintiffs, 
it was contended that although the engine was at the com- 
mencement of the bankruptcy in the possession of the bankrupt, 
they had proved at the trial a custom to let engines of this 
description on hire which prevented the bankrupt from being 
the reputed owner. For the defendant, it was urged that no 
custom had been proved ; that if any had, it was a custom to let 
engines with the name of the real owner, as owner, put upon 
them, and that as this engine had originally belonged to the bank- 
rupt, the plaintiffs should have proved a custom by owners of 
engines to sell them to engineers and then purchase them back 
on the hire system. The court, in the result, were of opinion 
that the verdict should stand on the ground that the plaintiffs 
had proved no custom which would cause the bankrupt to be 
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other than the reputed owner, Thus Messrs. Eddington and 
Co. lost their engine because their name was not upon it as 
owners. 


LITERATURE. 


Horticultural Buildings ; their Construction, Ileating, Interior, 
Fittings, &e., with Remarks on Some of the Principles Involved, 
and their Application, By F. A, Fawkes, London: J. T. 
Batsford, High Holborn 1881. 

In this book the author has collected together, and pre- 
sented in a very complete form, that information which it 
can be readily understood one versed in the practice of 
constructing has found it necessary 
to acquire and employ in their design and arrangement. 
The work of the builder or draughtsman does not receive 
that sort of treatment which would enable a builder of 
ordinary structures, or a draughtsman, to make a conserva- 
tory, greenhouse, or hothouse for the first time; but special 
care is devoted to a full consideration of that information 
with which an architect or builder must or should be 
familiar; and should apply in making any of these 
structures, and those points which should carefully 
weighed by the horticulturist in selecting the site, form, 
and character of building, and the arrangements for heat- 
ing, which shall be best suited to the purposes to which it 
is proposed it shall be put. The illustrations of conser- 
vatories are for instance few in number, and are rather 
sketches than drawings which could convey any idea of 
structural details; but inasmuch as a builder does not 
learn this information from books, and special drawings 
have always to be made by experien architects or 
builders’ draughtsmen, the author may be allowed to be 
correct in assuming that it is upon the principles which 
should be observed in order to secure the best results 
structurally and horticulturally that information is most 
required. The contents of Mr. Fawkes’s book deal 
with the following subjects :—Astronomical, inclination 
of roofs, aspect and site, drainage, growing-houses, 
show-houses, garden frames and subsidiary buildings, 
brickwork, timber, glass, ventilation, shading and 
lighting, forcing beds, borders, paths, condensation and 
drip, notes on construction, various modes of heating, 
water supply, meteorological, and legal. 

In the introduction some useful general hints for 
amateurs and some interesting historical notes are given, 
In the section headed “ Astronomical,” is a short discussion 
of the causes of the seasons for the purpose of showing 
the angles of the sun’s rays at different periods, so as to 
lead up to the section dealing withthe sun’s rays and the best 
angles for the inclination of roofs, The information con- 
tained in the part dealing with aspect and site relates 
chiefly to the selection of the best form of house, and 
especially of the roof, when circumstances impose certain 
restrictions as to position, and height or description of 
plants to be grown. Under the head “ Levelling,” some 
space is needlessly occupied, as no one to whom any 
levelling would be trusted would, in the brief outline 
which is given of the subject, add to his knowledge, 
and no one not accustomed to levelling could pro- 
ceed without further information. Some remarks are 
made on levels in regard to horticultural buildings, to 
which no objection can be made. The various questions 
involved in the selection of form and dimensions of houses 
of different kinds are carefully considered in the part on 
Growing Houses. Curvilinear roofs are separately dealt 
with, some diagrams with explanations being given with 
the intention of showing that these roofs do not, taking 
the whole year round, give much advantage in the admis- 
sion of solar rays; but this case is hardly made out, though 
some structural objections, more especially as to the 
difficulty of glazing, may be admitted. There is no 
truth, however, in the remark which is made 
that training wires are less easily fixed, or that the 
curvilinear framing is necessarily more costly, for the 
curved roof framing made by the method invented by 
Mr. Lascelles is not at all costly. The relative advantages 
of iron and wood for horticultural buildings are impartially 
considered, and the author’s conclusion that, on the 
whole, wood is the more suitable material, is in 
accordance with the opinions of most experienced horti- 
culturists. Iron houses cost more than those of wood, 
are with more difficulty maintained at a uniform tempera- 
ture in winter, and glass for some reason frequently 
breaks in the hard iron framing than in wood. yo 
pleasing tae wry designs for conservatories are given, and 
a great deal of useful and suggestive information which 
must be the result of extended experience and observation 
accompanies them. The hints for the guidance of those 
intending to erect one of any of the different kinds of 
—_- are also very numerous, and if horticulturists 

0 not care to trouble themselves with a study of these 

before building, they are very likely to find themselves 

glad to do so afterwards, Though numerous forms of 
mechanical glazing have been proposed and tried, the 
putty glazing seems to hold its ground with most horticul- 
turists, and Mr. Fawkes, after extended experience with 
various systems, concludes that a utty glazing is 
best for growing houses. All who have Pad experience of 
the effects on the tender leaves of some plants of the drip 
from a leaking roof will concur in this. The information 
given by the author on ventilation is rather suggestive 
than exhaustive, but with heating he deals much more 
and gives information as useful for the 
guidance of the conservatory and hothouse builder as for 
the horticulturist. Heating by gas he considers inadmis- 
sible with any apparatus yet brought out, as, without the 
greatest care, the products of combustion are likely to get 
into the house, and gas is much more costly for the purpose 
fuel, though small apparatus is frequently 

Evidences of t painstaking characterise the book 

throughout, and its high value to architects and horticul- 

turists is enhanced by the very ample tables of contents, 
analyses of these, and index. Mr. ‘awkes is a member of 
the firm of T. H. P. Dennis and Co.; but this fact has not 
affected the impartiality of his treatment of his subjects, 


the few references to his firm being almost wholly confined 
to one special form of greenhouse and a few of their boilers. 


BREWING IN ENGLAND. 
No. IIL. 

In previous impressions* we have illustrated and 
described a design for a brewery made with a view to the 
employment of raw grain for the production of wort, 
together with plant designed for that purpose, and what 
may be looked upon as a model brewery illustrative of the 
most recent English practice on a small scale. 

We now give a sectional elevation and plan of a fifty- 
quarter brewery recently completed for Messrs, Eldridge, 

ope, and Co., of Dorchester, as a good example of a large 
brewery. A perspective view and transverse section were 
given in our last impression. 

The brewery was constructed from the joint design and 
under the superintendence of Mr. G. R.Crickmay, architect, 
Weymouth, and of Messrs. Scamell and Colyer, brewery 
engineers and architects, Westminster. It is situated ona 
commanding site close to the Dorchester station of the 
London and South-Western Railway, with which it is 
in direct communication by rails laid into the brewery 
yard. The building adjoins a lately completed sixty-quarter 
malting, under which is a large beer store communicating 
with the brewery cellars by a tunnel under the roadway. 
The materials used for the brewery are brick and Portland 
stone ; the plinth is of Portland roach, the work beneath 
being Portland spawls in random range. The brickwork 
is executed in Broadmayne bricks, with piers of red bricks, 
and white and Broadmayne arches over the windows, &c. 
The roof is covered with Bangor slates ; the cellars are 
arched, and the racking floor, tun room, and vat store are 
laid with Claridge’s patent Seyssel asphalte. The plant is 
for 50 qr., but ample room is left for future exten- 
sion, oe it is worked upon the “skimming” principle. 
The water tank or cold liquor back is of cast iron 
and placed at the top of the building to command all 
the other apparatus—as seen on page 372. The 
hot liquor backs are wrought iron, and are heated 
by steam coils of copper. e mash tuns are respec- 
tively twenty and thirty quarters, of cast iron, fitted 
with internal mashiag machines and Conron’s rakes, The 
malt is stored in the malt-house referred to, and is brought 
across to the hoppers in the brewery, as required, by a 
screw, After grinding, the elevator—indicated on page 
372—takes up the grist to the grist case on the second 
floor, thus commanding the mash tuns, The coppers are 
steam jacketted, and Bares by steam. They are in a 
separate building, with the boilers and hop back, to keep 
the brewery free from vapour and dirt, as will be best 
gathered from the nee page 392. The coolers are placed 
at the top of the building—see longitudinal section, page 
392—commanding two of Lawrence’s patent refrigerators, 
ample ventilation being provided, as indicated at 
372. The fermenting tuns are of wood, with slate yeast 
batches and racking squares. The hoisting machinery, 
provided for raising the malt and hops, and coals from the 
stores, is not shown, but is of the usual character. The 
casks, when filled on the racking floor, are lowered to the 
cellars by a self-acting lowering machine. The beer in 
casks is brought up from the cellar by an endless cask 
chain lift to the level of the loading floor. Grains are let 
out at the bottom of the mash tuns through valves, and 
are carried by a conveyor to a tank outside the building, 
where they are measured and delivered either into carts 
or direct into the railway trucks, 

The engine for driving the machinery is a 12-horse 
power horizontal. The well pumps are driven direct, the 
shafting for the various apparatus being driven in the 
ordinary way. The boilers, as before stated, are placed in 
a separate building, and are of the Lancashire type, fitted 
with smoke-consuming apparatus. The cooperage and 
washing shed are on the opposite side of the yard, 
ample provision being made for receiving, washing, and 
re-delivery of the casks to the racking-room. The stables 
and the sheds for vans and drays are situated close to the 
cooperage. It is proposed to use well water obtained by 
means of an artesian well sunk into the.chalk. For this 

urpose Messrs. Le Grand and Sutcliffe are engaged in 
ee a well by the well-known method with which their 
name is associated. The boring is in the chalk the whole 


depth from the surface. After passing the land springs | ham 


the chalk was found to be practically waterless until 450ft. 
was reached, after which some water was struck, but not 
sufficient for the requirements of the brewery, so the work 
of going deeper is being proceeded with, and it is hoped an 
ample supply will ere long be obtained. The present depth 
of the boring is 586ft. 

The offices and manager’s residence are contained in a 
fine block of buildings, and face the main road ; they are 
of handsome design, and more than usual accommodation 
is afforded for the official routine of the brewery. Parti- 
cular attention has been directed to the adoption of the 
most modern and effective apparatus and plant, in order 
that labour may be saved by the use of machinery as much 
as ible. In another impression we shall deal with some 
of the machinery as constructed by those engineers who have 
made this their special study. 

The general design of Messrs. Eldridge, Pope, and Co.’s 
brewery is so clearly shown by the perspective view on 
page 372, that it is unnecessary to remark upon it further 
than it shows Mr. Crickmay’s ability in giving a pleasing 
a ce to a building the purposes of which seldom 

ord opportunity for securing architectural effect. The 
plan and sections on the other hand show that the extended 
experience of Messrs. Scamell and Colyer has been utilised 
in the arrangement of the building and plant so as to pre- 
vent any unn expenditure of power or labour. 

The contractors for the work were :—Buildings for the 
brewery, Messrs. Bull and Sons, of Southampton ; for the 
malting, Mr. E. J. Gregory ; and for the offices, Messrs. 
Guy and Sons, of Dorchester; for the plant, engines, 
boilers, pumps, and all the millwright’s work, together 


* See THE Enaineer for 14th January, 1881, and for the 11th February, 1831, 


with the columns and girders for the building, the copper 
and iron pipes, &c., Messrs, Thornewill and Warham, of 
Darton-20 and Derby. The steam coppers, ‘ho 

back, &., are by Messrs, Pontifex and Sons, Kings 
cross, London ; the refrigerators by Messrs. Lawrence and 
Co., London ; the slate Back work by Messrs. J. and J. 
Sharp, London: and the fermenting tuns by Messrs, J. 
Colyer and Co., London, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

SLIGHTLY more work is being done this week at the mills and 
forges in Staffordshire. Plates, sheets, and bars are all in a little 
more demand, but there is no improvement in prices. 

To-day—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, bars were procurable freely at as low as £5 15s. for 
common qualities ; oak there was a sale of 200 tons at well under 
that figure. Good bars were to be had at £6, and the price was 

iven; but marked bars were quoted firm at £7, and Earl 
udley’s at £7 12s. 6d. per ton. The marked bar houses were 

unable to report an active demand ; indeed, half work was diffi- 

cult to get, yet £7 10s. was asked in one or two instances. 

Angle bars were selling at rates varying with the necessities of 
the makers. The same has to be said of rods. These, for nail- 
making ag ov at home, were slow of demand, but they were 
in a hittle better request for export to the East mainly. Strips 
and hoops were only quiet; and for good qualities, from 
£6 2s. 6d. to £6 5s. was quoted. On United States account this 
week purchases have not been conspicuous. 

Sheets sold a little better to-day, consequent upon the orders 
received by this week’s bi-monthly Australian mail. The_ buying 
was not large, as the reports from —— agents spoke of only 
a steady business doing, without any disposition shown to specu- 
late ; but as credit kept good and money less difficult to get in, 
exporters are prepared to send out in advance of requirement. 
The iron will go out mostly in a galvanised state, and if the rates 
which ruled at date of mail should be obtained, a - will 
be realised. Galvanised corrugated sheets were selling in Melbourne 
at £20 10s. for 26 gauge, ordinary brands ; and best brands were to 
be had at £21 10s. to £22. Ungalvanised sheets were going at £11, 
in assortments of Nos. 8 to 18, and at £13 for Nos. 20 to 26. Plates 
were firm at £10 to £11. Hoop iron was also to be had at £11. 
Drawn fencing wire was £12 10s. for No. 6, £13 for No. 7, and 
£13 10s. for No. 8. 

There were very general complaints to-day at the prices which 
are being taken in London for sheets of the commonest ible 
description, that have been denominated “‘ Indian sheets,” which 
are used, it is believed, mainly about the tea and coffee planta- 
tions. Less than £6 15s., delivered in London, is known to have 
been accepted for such iron. The complaint was that those prices 
were being quoted against makers by London exporters when ‘they 
wanted such iron as makers could not afford to sell even at £9 at 
the works, and that figure for latens was refused in Wolver- 
hampton yesterday. The price sought was from £9 5s. to £9 10s. 
For doubles of the same quality £8 5s. was asked, and—dependent 
upon the proportion of doubles and trebles in the order—from 
£7 5s. to £7 10s. for singles. Less valuable iron, which is not 
needed for galvanising, but which is much more valuable than 
“Indian sheets,” was procurable to-day at from 5s. to 15s. under 
the prices asked for galvanising sheets. Some sales were reported 
mostly to the iron braziers and to the merchants. 

A little more was done in plates of the higher qualities. Boiler 
plates sold better at from £8 to £9, according to brand. The less 
valuable kinds were open to a little negotiation by consumers; but 
first-class descriptions were strong at makers’ quotations. Some 
firms, who make merchant plates and plates for girder and bridge 
building, were to-day taking as low as £7 per ton; and at that 
figure they were not indisposed to accept more orders than they 
could get. 

yt = which were mostly selling were the best brands of 
Derbyshire, Northamptonshire, and Lincolnshire. For all these 
the price which mainly ruled was £2 2s. 6d. per ton. Less valuable 
kinds were easy to buy at from 6d. to 1s. per ton under that quota- 
tion. Consumers would buy only for current requirement, for 
they are looking for lower prices to rule in all descriptions of crude 
iron. All-mine pigs were difficult to sell at £3 to £3 2s. 6d.; part- 
mine were more open to business at from £2 to £2 10s.; and se too 
was cinder iron at from £1 15s. to £1 17s. 6d. Tredegar hematite 

igs were again held for £3 7s. Gd.; but there were West-coast 
ation which some old and good customers succeeded in getting 
down to £3 5s. per ton. Yet the agent’s quotations were from 
2s. 6d. to 5s. in advance of that price. : 

Coal was plentiful at the prices which have lately prevailed, but 
in good sales colliery owners are slightly more liberal as to weights. 

There is much expectation of good from the Select Committee 
upon Railway Rates ; and the committee have been pocekes upon 
to accept more evidence from the Birmingham and Staffordshire 
district than they had at first stipulated. Mr. Richard Heath- 
field, of Messrs. Morewood and Co., Soho, Birmingham, has 
succeeded in securing an appointment from the committee. He 
will advocate the cause primarily of the galvanising trade, of 
which he is a leading member ; and additional weight will be given 
to his representations by his having been made president of an 
association of galvanisers which has just been formed in Birming- 
Mr. Heathfield will give evidence also touching the najl 
and spike business, in which likewise he is e ed. ; 

This week I have seen at the engineering yard of the Lilleshall 
Iron Company, Oaken Gates, Shropshire, a pair of vertical differ- 
ential pumping engines, that will be erected at the Aston 
pumping station of the Birmingham Corporation. The high- 
pressure cylinders are 16in. diameter, the low-pressure 32in., 
and all have a 5ft. stroke. A 20in. ram pump is placed under 
each piston; they are of wrought iron, are in two parts, 
have a 5ft. stroke, and for each of them two clacks are pro- 
vided. There are two air vessels, 4ft. diameter by 15ft. high, the 
bases of which are now being built into the engine house. Each 
engine has an air pump 18in. diameter, provided with a hot well 
on top, and a pair of surface condensers, each containing ninety-six 
tubes, also form part of the plant. All the cylinders and covers 
are carefully steam jacke and covered with felt and polished 
mahogany. The piston rods are of Landore-Siemens s The 
engine house at Aston is being so built that one-half of the engines 
will be below a stone flooring, to support which columns and 
girders have been founded at the Lilles Works, as also have 
two entablatures, each of which will support the cylinders of one 
engine. The whole weight of ironwork in the plant, exclusive of 
the boilers, is 140 tons. The pair of Cornish engines that are now 
working at the Aston pumping station are nearly four times as 
—— as the additional plant, and were built by the Lilleshall 

mpany about nine years ago. 

Horizontal steam pumps are being sent from the Wolverhampton 
manufactories in fair numbers to several of the countries on the 
European Continent. Horse and hand-power pumps are going to 
the > hee the Cape, and India. The home demand is reported 
to be d 


To the many gas governors or ating burners upon the 
market another has just been added by Messrs. Messenger 
Sons, Birmingham. The chief advantages claimed for it are that 
the variation of consumption at different pressures is less than 
with any other governor, and that clogging—the weak point in 
many governors—is virtually impossible. 

The operative nut and bolt makers around Darlaston and 
Smethwick are threatening to strike. 

The Staffordshire Potteries Waterworks Company has made a 
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ey on the year of £5650, and the directors da divi- 
end at the rate of 6 cent. perannum. They propose to raise 
£26,250 additional capital to enable them to carry out various new 
works and extensions, contracts for which have already been 
entered into. These include the erection of an additional perma- 
nent pumping plant at the Meir, the sinking of a well at Stockton 
Brook, and the laying down of numerous additional mains to supply 
outlying districts. 


NOTES FROM LANCASHIRE. 
(from our own Correspondent.) 

Manchester.—The iron trade of this district continues to drag on 
in a most depressed manner, without any present prospect of 
improvement. The new work coming into the hands of users of 
iron is generally so small in bulk that consumers have no large 
requirements to cover, and speculative transactions are out of the 
question so long as prices are being continually forced downwards 
by the present excessive production of the raw material. The 
Stenshotter market on Tuesday presented no material change as 
compared with previous markets for the past month or so, and the 
slightly stronger tone reported from Glasgow had little perceptible 
effect. I did hear of one or two orders being placed, the going out 
of which at the moment might possibly be traceable to the slight 
upward movement in Scotch iron, but no better price whatever 
was obtainable, and iron could have been bought at prices quite as 
low if not lower than any that have been ruling of late. 

Pig iron is scarcely inquired after except for very small parcels, 
and even then sellers have to take the lowest possible market price. 
Lancashire makers are still fairly off so far as deliveries on account 
of contracts are concerned, and they are putting very little into 
stock out of their present output; but their old orders are not 
being replaced as they work off, and either a reduced production 
or heavy stocks would seem to be in prospect before very long. For 
delivery into the Manchester district the prices quoted remain at 
about 43s. for forge, and 44s. for foundry less 2}, but these are 
open to offers, and in reality there are no price list rates. Some 

the outside brands held in second hands are being pressed upon 
this market at very low figures, and I have heard of Lincolnshire 
forge iron ne n quoted at a price equal to about 4is. 6d. 
per ton, less 2}, delivered into the Senahester district. The aver- 
age prices quoted by makers are, however, about 42s. 6d. to 43s. 
for forge, and 43s. 6d. to 44s. foundry, with Derbyshire iron aver- 
aging about 44s., less 24, and g.m.b. Middlesbrough about 45s. 4d. 
to 45s. 10d. per ton net cash ane’ ual to Manchester. 

Hematite pig iron held in second hands is also being offered here 
at low prices, but buyers are not induced to operate to any extent. 

A Norwegian tool steel manufactured throughout with charcoal 
is being introduced into this market, and I understand that it can 
be = uced at a lower price than that asked for English makes, 
whilst samples which have been tried have given satisfactory 
results 


The finished iron trade is generally dull; the only material 
change has been a rather better demand for sheets, for which some 
makers are this week asking an advance upon late rates, but other 
descriptions of manufactured iron are only in very limited request, 
and orders are keenly sought after. The average prices for delivery 
into the Manchester district are about as under : ordinary bars, 
£5 12s. 6d. to £5 15s.; hoops, about £6 5s.; common plates, 
ee to £6 15s.; and sheets from £7 10s. up to £7 17s. 6d. 
per ton. 

The adoption of phosphor bronze as a bearing metal has hitherto 

only carried out to a limited extent, owing to the extra cost 
of this material as compared with gun-metal, and to meet this 
objection Messrs. Johnson, Clapham, and Morris, of Manchester, 
have just brought out a tented process for the union of phosphor 
bronze with cast iron, whereby ings can be produced with the 
wearing surfaces only constructed of phosphor bronze and the 
remaining portion of cast iron. 

I still receive very unsatisfactory reports as to the condition of 
the engineering branches of e throughout the district. In 
some cases firms are kept busy on specialities, and there is still 
plenty of activity in the shipbuilding yards, and amongst the 
marine engineers at Liverpool and Birkenhead, where recently 
many of the principal firms have conceded an advance in wages 
of from 1s. to 2s. per week. With these exceptions, however, the 

eneral complaint is that where works are not y slack they 
ve but few new orders in prospect, and these have to be very 
keenly competed for. The last returns from the various branches 
of the Amalgamated Society of Engineers, which have just been 
issued, corroborate what I hear from the employers. The number 
of men on donation throughout the Manchester district remains 
about stationary, but in several large towns, such as Bolton and 
Blackburn, less activity is reported, and generally the condition of 
trade is regarded as less encouraging than was anticipated at the 
commencement of the year. 

In connection with the extensions which are being carried 
out at engineering works in this district, to which I have been 
recently alluding. I may mention that Messrs. John Mus- 
grave and Sons are at present building a large new erecting shop 
at their works in Bolton, but the work is not yet sufficiently com- 
pleted to give details. 

The Bolton Iron and Steel Works were last week visited by a 
party of mining students from Wigan, some of whom are this 
week being examined in “iron and steel,” and they had an 
opportunity of inspecting the fine Bessemer and Siemens-Martin 
plant at the above works, as well as a massive steam hammer 
which is known by the name of “‘ David,” which can administer a 
blow equal to the descent of 50 tons for 10ft., and was at the time 
employed in forging a heavy crank-shaft. 

e coal trade all through continues to quiet down, and with 
the accumulation of stocks there is more pressure to sell at 

ually receding prices. House coals range from 6s. 6d. to 7s. 
or the lower qualities, and up to 8s. and 8s. 6d. for the better 
sorts at the pit. Steam and forge coals, which are a drug, 
average about 5s. to 5s. 6d. at the pit. Some business has been 
done in gas coal at about 6s. 6d. to 7s. for good screened qualities 
at the pit mouth. Engine fuel is in less demand for mill use and 
for chemical purposes, and supplies are moderately plentiful, but 
prices are maintained at about 4s. to 4s. 6d. for burgy, and 3s. 9d. 
to 4s. 3d. for slack at the pit mouth. 

Coke is in less demand, but prices generally are steady at about 
late rates. 

Recently an agitation bas been going on amongst the miners in 
the Manchester district for payment by weight instead of by mea- 
sure, and as the result of this, in order to comply with the weighing 
clauses of the Mines Regulation Act, arrangements are being 
made to put down weighing machines at the pits where they have 
not previously been adopted. Partly in connection with this 

hange in the method of paying, Messrs. Henry Pooley and Son, of 
Manchester and Liv 1, are bringing out a new pit-bank weigh- 
ing machine, in which, by a hydraulic arrangement, to indicate 
the load passing over the machine, the use of springs, racks, 
pinions, and wheels is entirely dispensed with. One of these 
— is at present being constructed for the Manchester gas- 
works. 

Barrow-in-Furness.—The chief feature in connection with the 
hematite pig iron trade of this district at present is that referring 
to the heavy stocks held at the various works throughout the dis- 
trict. It is significant that at a time when prices are exceedingly 
low, stocks should have accumulated to so great an extent; but 
from what I can see, this is caused by the fact that makers are 
declining to sell except at better prices, and prefer to allow the 
iron to run into stock rather than to sell at values which they say 
are unremunerative. The yield of the furnaces is heavy, but 
deliveries have not been on a scale recently, and stocks 
have therefore increased. Not less than 100,000 tons of pi 
iron are at present held in the district. Prices are easier, an 
average qualities represent a value of about 56s. 6d. for Besse- 


mer, and 56s. for forge qualities. My opinion is that a reduc- 
tion of output is necessary, for the longer a heavy production 
is maintained the longer will it be before values can be ex 
to advance. The steel trade is very briskly employed, and orders 
are not difficult to get, but sales have lately been at such low 
rices that makers hesitated about entering into negotiations. 
hipbuilders have booked no new contracts. There is a steady 
ption of finished iron, and also of finished steel for ship- 
building purposes. Iron ore is not in as full demand as was the 
case a short time ago, and old contracts are not in many cases 
renewed. This in itself has a significant look about it. Coal and 
coke are in fair request. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE mild weather has had the effect of still further lessening 
the demand for house coals, and at several of the pits the miners 
are now only partially employed. Ordinary operations have ceased 
at the Manson’s Field Colliery, Ikeston. A few men are e ed 
on the surface removing stones and doing other necessary work, on 
the completion of which the colliery will be permanently closed. 
The Cotmanhay Pit, belonging to the same company, was set down 
at the beginning of the year. 

Messrs. Brown, Bayley, and Dixon, Limited, the Sheffield Steel 
and Ironworks, will probably be reconstructed. Sir John Brown, 
a creditor for a balance of £15,000, has consented to take a 
similar composition—6s. 8d. in the pound—to that to by 
the other creditors, and a scheme for the reconstruction of the 
concern is now being submitted to the shareholders. 

The Hallamshire Steel and Iron Company, Limited, have had a 
fairly successful year. The profit available for dividend is £4819, 
and this permits of 74 per cent. for the year. 

Late mails, I understand, have brought in better advices from 
Australia and other markets for files, edge tools, and similar goods. 
Some excellent orders for cutlery have also been obtained. A 
better inquiry is maintained for agricultural implements, which 
were a very heavy sale last season. The leading firms inform me 
that the home markets are “ picking up” in a gratifying degree. 

Steel rails, tires, axles, springs, and, indeed, all sorts of railway 
material, continue in active request, both on home and foreign 
account. Bessemer blooms, to be rolled into rails, are also bein 
sent to the States to a considerable extent. The iron trade, in all 
its departments, is very languid. 

The silver and electro-plated establishments are but indifferently 
employed. Two houses are well off for work, but generally there 
is very little doing, and I hear complaints on almost every side. 

The Sheffield Chamber of Commerce have resolved to urge upon 
the Government in any ci gotiati with France to 
secure the permanent por of English trade marks in that 
country. r. W. K. Peace, J.P., one of our principal manufac- 
turers, has received ‘:tters from correspondents in Paris on this 
subject, as well as a report from the British Chamber of Commerce. 
The representation to the Government is in consequence of what 
was contained in these communications. 

Councillor J. W. Dixon is actively interesting himself in the 
great question of railway rates. He has received from an eminent 


47s. 6d.; Eglinton, 46s. and 44s.; Pelseiagion, 46s. 3d. and 
44s. 3d.; Shotts, at Leith, 56s. and 49s.; neil, at Bo'ness, 
47s. and 45s.; Carron, at Grangemouth, 48s, 6d. and 47s. 6d. 

There is still a fair amount of employment in the manufactured 
ironworks. Some fresh orders for sugar-making machinery have 
been received, and the Glasgow and South-Western Railway Com- 
pany has given an order for 1400 tons of castings. The foundries 
are moderately active, and marine engineers are busy. Messrs, 
Beard are erecting powerful additions to their plant at the Park- 
head forge, where a large amount of work is being done for the 
shipbuilders. 

A very good shipping trade is being done in coals. 

The affairs of the Monkland Iron and Coal Company, Limited, 
are not yet arranged, and a meeting of the shareholders has been 
called for Monday next, at which it is believed a motion will be 
submitted to place the concern in liquidation. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

CarpirF¥ is deliberating upon a scheme which I must take credit 
for having first broached in your columns, that of getting its 
water supply from the Taff river, six miles to the north from 
Merthyr. The Merthyr supply is in a neighbouring valley, and so 
far as volume and purity are concerned, there need be no cause for 
doubt but that Cardiff could be equaily well supplied. The engi- 
neering facilities, too, are great, the fall regular, and the only 
difficulty is the question of expense, thirty miles of pipes and the 
construction of an extensive reservoir. Landowners, too, will 
require compensation. The expense niga 3 incurred was about 

,000, and the distance twelve miles. his week the Cardiff 
officials have been taking plans, measurements, &c., so the scheme 
isin a fair way of ang entertained. 

Two of the Ynysfach furnaces at Cyfarthfa are now out, the 
others and mills are working as usual. It is expected that four 
furnaces only will be required—say three for making Bessemer ‘Dig 
and one for spiegel. I am inclined to think, looking at moderni 
furnaces, that those at Cyfarthfa will have to be razed to the 

und. This will pay better in the end than patching and 
uilding up on ancient foundations. 

There is no change of any unt in the of the iron 
trade. All the works appear to be well off for orders, and at 
Dowlais, Rhymney, and Tredegar a good deal is being efficiently 
done. Rhymney, I see, is going in for the Coppee coke ovens, 
and therein showing wisdom. tter the old hive than the 
square ovens of the later build, when the cooling surface is so 
great. Dowlais coke ovens on the Coppee patent work well. Iron- 
masters are beginning to see the importance of coke arrangements. 
There is one furnace at Dowlais where 22 cwt. of coke is used per 
ton ofiron. Even this is beaten at Treforest, where the average 
is one ton of coke to make one ton of iron. This admirable 
furnace is one of the largest, and of the latest design, and has done 
good work for the Steel and Iron Cumarey 

The demand for steel rails is well kept up, and, in thorough 
correspondence that for iron ison the wane. Steel seems to 
in 


Aiti 


canal engineer in Berlin a proposal for the construction of a new 
and independent modern canal down to the Humber. ‘‘ Speaking 
generally,” says this engineer, ‘‘the cost, 7s. 4d. per ton for sixty- 
eight miles of water carriage, is excessive. On German water- 
ways—trivers and canals—the total cost would be about 1s. 5d. per 
ton as far as Goole, and the towing down the Humber to Hull 
should not cost more than 4d. a ton, exclusive of tolls, dues or 
c es on the Humber and town or harbour dues at Hull.” The 
canal, he estimates, would take three years to build, and cost about 
one million, including traffic plant and tug service down to Hull. 
Working expenses, maintenance, repairs, &c., would amount to 
£55,000 per annum; interest charge, 5 per cent. on capital, 
£50,000. This would make a total of £105,000 to be 
covered annually by tolls and charges. Presuming the canal 
traffic to be 300 tons daily towards the Humber, and 400 tons daily 
from the Humber, or 1,020,000 tons annually, this would necessitate 
a charge of about 2s. 1d. per ton for the me age = of goods in 
cove’ np oe from Sheffield to Hull alongside ship—exclusive 
of tolls or charges noted. Time, eighteen to twenty-four hours. 
This is the substance of the Berlin engineer’s scale, the mention 
of which will probably cause the railway companies to believe that 
our manufacturers are in earnest in this great business of keeping 
the heavy trades in Sheffield. 

The annual conference of the National Federation of Engine- 
men’s Protective Association has been held at Barnsley since my 
last letter. A significant feature of the meeting was a resolution 
in favour of the sliding scale as being the best means of regulating 
wages and working hours and preventing strikes. 

The resolutions recently passed in favour of tle federation of the 
West and South Yorkshire Associations have been confirmed. 
About ninety lodges express willingness to join the federation. 

At the annual meeting of the Parkgate Iron Company, Limited, 
held on the 25th, a very encouraging report was read, and favourable 
expectations held out for the future. Mr. Charles Markham, the 
chairman, in reply to questions, said the directors had not yet 
decided what they should do with the iron rail mill, which is now 
disused, owing to the general substitution of steel rails. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slightly more cheerful feeling in the warrant 
market this week owing to a considerable quantity of iron having 
changed hands, but the demand for iron for shipment and con- 
sumption at home has not in the least degree improved. When 
sao of warrants touched 45s. on Monday, a large speculative 

usiness was induced; but unless the demand speedily gets more 
active or the production is curtailed, it may be taken for granted 
that prices will recede still further. The shipments during the 
past week did not come up to expectations, chiefly on account of a 
cargo at Leith not being cleared in order to be included in the list 
of exports. There are still 122 furnaces in blast inst 114 at the 
same date last year. Six of these are engaged i = a hematite, a 
considerable proportion of which will likely have to be stored at 
the works, because of a strike of the Steel Company of Scotland’s 
employés, which will greatly reduce the consumption while it lasts. 
Less pig iron than usual has been sent into the public stores during 
the week, but as a consequence a er quantity must have been 
added to stock at makers’ works. The aggregate stock in Messrs. 
Connal and Co.’s Glasgow stores now amounts to 559,263 tons. 
Business was done on Friday morning at 45s. 5d. to 45s. 3d. cash, 


1 now for almost everything. 
The coal shipments last week at Newport and Swansea showed a 
slight falling off. 

n amalgamation is to de carried out between the Lewis's 
Merthyr, Coedcae, and Harfod Collieries, all in the Rhondda 
Valley. The whole will be worked by a company tobe called 
Lewis's Merthyr Navigation Colliery Company, Limited. It was 
registered last week. Capital £500,000 in £100 shares. Mr. W. 
z. — has accepted the chairmanship of the Miners’ Permanent 
Fun 


Mr. Joun Heap.—We deeply regret to have to record the death 
of Mr. John Head, of the firm of Ransomes, Head, and Jeffries, in 
his fifty-first year. Mr. Head has long been known and very highly 
esteemed as a most energetic partner of this eminent firm. His 
loss is a most serious one, and will be very severely felt by a very 
large circle of relatives and friends. To the part he took in agn- 
cultural engineering we shall refer on another occasion. 


A New HicH-Srrep Motor.—The Hon. R. C. Parsons has in- 
vented a new engine which is manufactured by Messrs. Kitson and 
Co., of Leeds. Externally it consists of a closed cylindrical 
vessel, from one side of which the end of the crank shaft pro- 
trudes. The interior of the closed cylindrical vessel contains a 
steam engine having four single-acting cylinders arranged radially 
round the crank-shaft, the centre line of which is normal to the 
plane in which theylie. Mr. Parsons contents himself with a mode- 
rate speed for the reciprocating parts, viz., pistons and connect- 
ing-rods. He does not allow for them a ater number of 
reciprocations than corresponds with, say, 450 revolutions per 
minute, and therefore keeps down the tendency to rattle, ham- 
mer, and disintegrate to a minimum. But he doubles the 
number of revolutions for the crank shaft by the simple ex- 
pedient of causing the casting forming the united four cylinders 
also to rotate in the same direction as the shaft. Of course 
the casting referred to must be carefully balanced, bu’ the radial 
arrangement makes this quite easy. And thus the high speed of 
900 revolutions per minute is, it is claimed, attainable, end steadily 
maintainable, without noise, shake, undue wear and tear, or 
any known disadvantage beyond such as any other similar — 
would be liable to when running at 450 revolucions. ‘he 
object of the closed cylinder casing is obviously to collect the 
exhaust steam which clears itself away from the cylinders in 
succession the instant release takes place. It further serves the 
ee of maintaining the temperature of the cylinders at at 
east 212 deg., and of enabling the exhaust steam, and any inter- 
mixed lubricants, to get at all enclosed moving parts. It also acts 
as a dust excluder and safety-guard. There is yet another new 
feature included in Mr. Parson’s engine. We have for some time 
become familiarised with the use of small pumps, attached to 
certain machines, for pumping oil or a soap-and-water solu- 
tion upon or under the cutting edge of a tool. The 
oil or solution afterwards flows away into a collecting reservoir, 
and is again utilised and re-utilised indefinitely. . Parsons 
adopts this principle for the parts of 
his engine. He then makes sure of a continuous flow of oil at a 
sufficient pressure to keep apart the wearing surfaces, which 
ought, therefore, to remain cool and uninjured for oe of 
time, provided the small pump is kept in operation. The possible 
at which may attach to the new motor seem to us to 
be three-fold, viz.:—(1) It may prove to be ig Some expensive as 
to first cost, in proportion to wend developed. ere is obviously 
the cost of the cylindrical enclosing vessel, of the extra mechanism 


and 45s. 64d. to 45s. 8d. one month, the afternoon’s quotati 
being 45s. 14d. to 45s, 24d. cash, and 45s. 44d. to 45s. 24d. one 
month. On Monday forenoon transactions were effected at from 
45s. to 45s. 4d. seven days, and in the afternoon from 45s. 44d. to 
45s. 6d. cash, and from 45s, 6d. to 45s. 74d. one month. A large 
speculative business was done on Tuesday, at 45s. 9d. one month 
and 45s. 8d. cash, to 46s. . one month and 45s. 11d. cash. The 
market was flat on Wed y, when busi was done at 45s. 8d. 
one month and 45s. 6d. cash, to 45s. 6d. one month and 45s. . 
cash. There was no market to-day—Thursday—as it was a holiday 
in Glasgow, in honour of the Queen’s birthday. 

Makers’ iron is again selling at lower prices in second hands. 
Messrs. Merry and Cuninghame intimated on Tuesday a reduction 
of 1s. on their Carnbroe No. 1 brands, and 6d. on No. 3; and the 
following are the quotations at which pig iron is sold by merchants : 
—G.m.b., f.0.b., at ee oe ton, No. 1, 46s. 6d.; No. 3, 
44s. 6d.; Gartsherrie, No. 1, . 6d.; No. 3, 47s. 6d.; Coltness, 
55s. 9d. and 48s.; Summerlee, 55s. and 47s.; Langloan, 56s. 
47s. 9d.; Carnbroe, 51s. and 47s.; Clyde, 47s. and 45s.; Calder, 
5bs. 6d. and 47s, 6d.; Glengarnock, at Ardrossan, 51s. 6d. and 


for rotating the cylinders, and of the oil-circulating machinery to 
provide. the other hand, double the power is gained by double 
the speed, and this will ‘‘covera multitude of sins.” To credit 
there is also the bed-plate and supports of some kind, which, but 
for the casing, would be necessary. 2) Like all as 
engines, the pistons are working during half only of each revolu- 
tion. This means extra weight and original cost per foot-pound of 

wer developed, as compared with double-acting cylinders, (3) 
¢ cannot be an economical engine if the pistons be made to act 
inwards, because that would manifestly involve the usual long 
steam passages to convey the steam for the central distributing 
valve to the outer ends of the cylinders. The large obnoxious 
spaces thereby formed prevent all chance of economy. It 


is, however, not clear whether the steam may not now or might 
not possibly be made to act outwards in connection with the large 
surrounding exhaust chamber, and whether in such case large 
obnoxious spaces may not be used. It is understood that Messrs. 
Kitson and Co. are manufacturing this motor for Mr. Parsons, and 
that modifications have already been + rag other purposes 
as well as for driving dynamo-electric machi 
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THE PATENT JOURNAL. 
Contenced from the Journal of the of 


*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER P| 
which the Specification they require is referred to, instead 
of giving the proper — of the Specification, The 
mistake has been made by looking at THe ENGINEER 
Index and gus the swnbere there found, which only 
refer to in place of turning to those pages and 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 


Wh May, 1880. 
2135. HeaTinc Apparatus, R. 
2136. ARTIFICIAL ALIZARINE, J. ixon, C. 
Kenig, Germany.) 
2187, SupporTine Lasts, J. Southwood, Leeds. 
2138. Looms, J. Holding, Manchester. 
2139, Lamp Burners, T. Rowatt, Kew. 
2140. VENTILLATING, E, Hatton, Manchester. 
2141. Broocnes, W. H. Taylor, Birmingham. 
2142. Printina FRAME, W. Beck.—(P. Piquepé, Paris.) 
2143. Time Inpicator, E. Nayler, Dudley. 
2144. Biastino, &c., W. E. Gedge.—{L. Favre, France. 
2745, SEWING MACHINES, W. Lake.—(D. Cumpbell, U.S. 
2146. Sewina Macuines, W. Lake. — Campbell, U.S. 
2147. WATER-WASTE PREVENTERS, . Bartholomew, 
Albert Embankment, London, 
2148, Steam ENGINES, —(W. Chisholm, U.S.) 
2149. Frre-piaces, T, F. Belfast. 
2150. Trunks, W. R. F. H. Ransom, U.S.) 
2151. Looms, A. Flather, Br ford. 
2152. Pumpua Liquips, B. Mills.—(B#. Hazélle, Paris.) 
2153. Stoves, J. Sawyer, Alma-street, London. 
2154. HORSE-RAKES, . Brenton, PolbathicSt. Germans. 
2155. PLoveus, W. H. Sleep, Crofthole. 
2156. Torrevo Boats, J. Jo inson. A, Lagane, Paris.) 
2157. CALENDERING, &c., Paper, A. ult.—{ Messrs. 
J. Eck and Sons, Germany.) 
2158. Vesses for Hoipine, &c., MiLK, H. Fox, Oxton. 
18th May, 1881. 
2159. Rar-way Brakes, C, Abel.—(J. Hardy, 
2160. to Spinpies, E, 8. Harv 
and J. Brodie, London. 
2161. Tricycies, A. Burdess, Coventry. 
2162. Prerarine Wire, E, Fox, London, 
2163. Bracevets, T. Champion, London. 
2164. Rotter Skates, W. Lake.—(C. Raymond, U.S.) 
2165. Lupricators, F, Wolff. Mollerup, Denmark.) 
2166. Sprinc Matrresses, &c., D. Peters, London. 
2167. VaLves, W. Askew and A. Aird Manchester. 
2168, PortTaBLe Ease s, E, J. Chabrell, Withington. 
2169. DisTiLuine Suaxe, G. T. Beilby, Mid Calder, 
2170. Seraratine Liguips, H. J. Smith, Glasgow. 
2171. Extraction of Merats, R. Stone 
2172. Fire-escape Lappers, &c., A. M.C lark.—(J. R. 
Winters, Chambersburgh, U.S.) 
2173. Sappves, R. Walters and J. Hewitt, London, 
2174. Bricks, &c., J. Walker, 
2175. Receneratine, &c,, Evecrric Batrerigs, W. R. 
Lake.—(L. Maiche Paris.) 
2176. Extraction of Grycerine, W. R. Lake.—(P. J. 
B. Depouwlly and L. Drouwx, Paris. 
2177. Sock SusPenpER CLasPs, Blinkhorn and 
F. A. C. Groebert.—(H. Axmann, Vienna.) 
2178. Motive Power, B, Mills.—(A. Di Viani, Genoa.) 
2179. METAOXYBENZALDEUYDE, &., J. A. Dixon.—(Dr. 
K. Koenig, & Meister, Lucius, d& Bruning, Germany.) 
2180. Distituine, A. L. Normandy, Lon on. 
19th May, 1881. 
2181. Fire-arms, W. W. Morton, London. 
2182. Treatinc Ores, &c., J. Hargreaves and T. 
Robinson, Widnes. 
2183. Sewinc Macutnes, C. Pieper.—(J. Stern, Russia.) 
2184. AMALGAMaTiION of F. Campbell, London. 
2185. &c., L. A. Groth. —(H. A. 
Lugrin and P, Nordmann.) 
2186. Removing Water from Peat, M. Bauer.—(R. 
Folsche, Germany.) 
2187. Marine Encines, Allan, Sunderland. 
2188. Carnpinc ENGINgEs, J Alva, N.B. 
2189. Governors, &c., te Hug es, Birkenhead. 
2190. Parer E. P. Alexander. Fisher, U.S.) 
2191. Lock Botts, H. F. Hailes & A. 8. Bishop, London. 
2192. Morive-PoweR Encines, J. Cartwright, Idle. 
2193. Rounpasouts, F. Engel.—(W. Stuhr, Hamburg.) 
2194. Looms, J. Leeming oa R. Wilkinson, Bradford. 
2195. Ficurep CLotu, J. Warburton, Bolton. 
2196. FigurepC orn, T. Taylor & J. Warburton, Bolton. 
2197. EconomMIsinG FveL, A. Boudeville, Rouen. 
2198. Evecrric Lamps, C, D, Abel.—( W. "Techikoleg and 
H. Kleiber, St. Petersbur; 
2199. Tin, &c., PLares, Trubshaw, Llanelly, and 
G. Leyshon, Tipton. 
2200. EXHIBITING ADVERTISEMENTS, A. Judge, London. 
2201. Rartway Lamps, I. Birming 
2202. Bicycves, &c., E. Marshall, 
2203. BEVELLING ANGLE Bars, J J n.—(W. 
Highfield, Philadelphia, U.8.) 
20th May, 1881. 
2204. Latues, H. Haddan.—(Z. Kretschmann, Saxony. 
2205. Hakpoons, H. Haddan.—(0. C. Bjerge, Norway. 
2206. Cicars, A. M. Clarke.—(0. Hammerstein, U.S.) 
2207. Workino Brakes, J. Armstrong, Swindon, 
2208. IRontnc, W. H. Davey and H. Fabian. 
2209. GuNpowpeER F asks, F. W. Ticehurst, Warwick. 
2210. Paper, T. Wilson, Hollingbourne. 
2211, Burrer, &c., Gearina, I. A. Timmis, London. 
2212, DyNAMO-ELECTRIC Macuines, C. A. Barlow.— 
(M. A. de Meritens, Paris.) 
2213. HypRocen Gas, E. 8. Liverpool. 
2214. Umprecia Furniture, W. G. . Denham and A. 
Ellis, London. 
2215. Couptinos, P. R. Allen, Southwark, 
2216. Macuines, Imray.—(H. Buckofzer, 
2217. ELECTRICAL Cues W. Lake.—(P. Delany, U.S. 
2218. Pap.ocks, T by, Liverpool ) 
2219, J. B. Martin, Paris.) 
2220. H. Baggeley, London. 
2lst May, 1881, 
2221. Dressino Fasrics, J. W. Bannister and W. 
8 
PPLYING SprRinas to illan, 
Doors, A. McM! 
2223, STEAM Generators, N. G. Kimberley, London. 
2224. Sweermeats, 8. P. Wilding. —(Thiele and Holz- 
hause, Magdeberg, Germany. 
2225. Hair, P. M. Justice.—(J. G. Stevens, U.S.) 
2226. NITRO-GLYCERINE Compounns, G.S8. Dean, U.S. 
2227. SupPLyino Gas, F. W. Crossley, Manchester. 
2228. Dock Works, 8. Day.—( IV. Kinipple, Canada.) 
2229, Fire-araTe Screens, 8. H. Ogden, Manchester. 
2230, Arn CoMPRESSERS, H Fletcher, Bolton-le-Moors. 
2231. WasHING Grasses, T. Wood, Newton Heath. 
2232. PIANOFORTE FRAMES, T. J. Brinsmead, London. 
2234, Pickon SHOOTING TRapP, A, Hollodge, Beck 
= mag Boxes, W. G. Rao’ n, U.S, 
TILISING PURPLE ORE, &c., J. ders, 
ORTEMONNAILES, F, Wirth.(G. Brumm and P. 
Luft, Germany.) 
28rd May, 1881. 


2237. DispLayina CLOTHIN! ow. 
iG, Thompson.—(P. de 
= L A, Best. 
HAVING Skins, E. P. Ali A. 
Bridgeport, (H, A. House 
. PROPELL: 
Muller c., L, A. Groth.—(A, B. 


2241. Furniture, G. Octave, Geneva. 

2242, TRaNsPosine Music, A. Digeon, Toulon, France. 
2243. Draw-orr VALves, W. C, Brett, Homerton. 
2244. Larue Corrers, H. Lindley, Salford. 

2245, ADJUSTABLE APPARATUS for Invauips, T. Hort, 


2246, G, Singer, Coventry. 

2247. Carvers, &c., A. Webb, Worcester. 

2248, Rorary ENaines, H. Newton. — (Messrs. 
Cloaree and Cocharaud, Paris.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2184. Currinac CyLinpricaL Cores, J. Gazeley, 

Watervileit.—16th May, 1881. 
2145. Wax- “THREAD SEWING Macuines, W. R. Lake, 
London, —A communication 
from D. H. Campbell Pawtucket, Rhode Island, 
U.8.—17th May, 1881. 

2146. Wax-rureaD Sewina Macuines, W. R. Lake, 
from D. H. Campbell, Pawtucket, Rhode Island, 
U.8.—17th May, 1881. 

London.—A fro 
New York.—20th May, 

2217. Evecrricay CaBies, &c., W. R. Lake, Southamp- 
ton-buildings, London. —A communication from 
P. B. Delany, New York.—20th May, 1881. 


Patents on which the Stomp Duty of 
£50 has been paid. 
1963, Vatves, C. W. King, pot and A. Cliff, 
Liverpool.—16th May, 1878. 
1978. IncrEasING Up-pravout in Curmneys, J. Beattie, 
Westminster.—17th May, 1878. 
J. G, Sowerby, Gateshead.—29th May, 


aus? , J. L, Hind and W. L. B. Hinde, Bir- 
mingham.—3lst May, 1878. 

2010. Currina Paper, Partington, Manchester.— 
20th May, 1878. 

2011. Dresstinc Firour, W. Houghton and A. J. 
Houghton, Great Grimsby. —20th May, 1878. 

2017. Rerinina Impure Leap, W. R. Lake, London.— 
20th May, 1878. 

2073. Water-cLosets, C. Winn, Birmingham. —23rd 
May, 1878. 

2084. Guuses Heaps, A. Davis, Newgate-street, Lon- 
don.—24th May, 1878. 

2092. RecuLatine the Sreep of Enaines, B. Hunt, 
London,—24th May, 1878. 

2150. Setr-actinc Grarp_e Buckets, W. D. Priestman 
one 8. Priestman, Kingston-upon-Hull.—29th May, 
1878. 

2218. Compressinc Concrete, W. R. Lake, London.— 
8rd June, 1878. 

2009. SeaAMLEss MeraL Pires, E. Quadling, Cannon- 
street, London.—20th 1878. 

2039. AERIAL Baioons, E. P. H. Vaughan, London.— 
22nd May, 1878. 

2131. ELastic Wes, W. E. Jefferson, Leicester.—28th 


May 

2147, cca Hay, &., W. R. Lake, London,—29th 
May, 1878. 

2173. Umpretias, J. Minitre, Bordeaux, France.— 
80th May, 1878. 

2265. Brackets of Rotter Skates, J. Mackay, Liver- 
June, 1878. 

2288. Rerractina, &., A. C, Engert, Bromley- 

by-Bow.—7th June, 1878, 

2042. ConsTRUCTION at Yarns, &c., J. Clapham, 
Leeds.—22nd May, 1878. 

2048. Cootinc Air, &., H. Aydon, Whitton.—22nd 
May, 1878. 

2069. “Gas, R. 8. Ripley, New-inn, London.—23rd 


May, 1878. 
2183. “Coarxa Wire, P. M. Justice, London.—3lst 
May, 
UTTON-HOLE Sewinc Macuine, F. Simmons, 
London.—8th June, 1878. 


Patents on 3m the Stamp Duty of 
£100 has been paid. 

1827. Botts, &c., J. Scatte: and B. Wilkes, West 
Bromwich. —29rd May, 1874. 

2150. Dryine, &., Woot, F. Moore, Trowbridge.— 
20th June, 1874. 

1784. Propucrion of Heat, W. 8. Sutherland, Hales- 
owen.—20th May, 1874. 

1835. Preparinc, &c., Fisrovs Marteriars, J. B. 

» Preston —23rd May, 1874. 

1870. Porirication of Sucar, J. Duncan, Mincing- 

lane, London.—28th May, 1874. 


Notices of Tapention, to Proceed with 
Applications. 
Last day for filing opposition, 10th June, 1881. 

179. Preservine Foop E. Jackson, Brixton, and J. 
Ke w, London.—14th 1881, 

190. TreatInGc CaoutcHouc, &c. Edmonds, Lon- 
don,— A communication from M. Mowbray.—l4th 
January, 1 

201. GRINDING MiLts, H. J. Haddan, Strand, London. 
—Com. from B. Touya.—15th January, 1881. 

204. Brake Gear, B. Lefebure, South Lambeth.—15th 
January, 1881. 

216. Traction or Roap Enornes, J. F. Dyson, Stain- 
land, near Halifax.—17th January, 1881. 

217. Separatina Asues, T. H. 
London.—17th January, 1881. 

224. Power Hammers, J. F. M. Pollock, Leeds, and 
T. Beeley, Manchester.—18th January, 1881. 

Foor-covertnes, P. Martin and T. H. Sneyd, 
Sheffield. —19th January, 1881, 

236. CoLovrine, &c., the Borpers of Paper, A. C. 
Henderson, London,—A from A. 
Duret.—20th Januar, 

242. Puriryina, &c., Water, J. H. Dane, San 
Francisco, U.8.—20th January, 1881. 

248. Heatino, E. de Pass, London.—A communica- 
tion from E. Koérting.—20th January, 1881. 

249. Heat Reoutators, E. de vig 
from E, Korting.—20th January, 188: 

270. Heatine Apparatus, C. D. Abel, —Com. 
from A, Morel.—2lst January, 1881. 

283. SHapine Piates, &c., T. Turton and R. Roberts, 
Liverpool.—22nd January, 1881. 

814. Gymnastic ApPaRaTus, G. Zander, Stockholm.— 
24th January, 1881. 

316. Gymnastic Apparatus, G. Zander, Stockholm.— 
24th January, 1881. 

317. Brakes, J. A, Steward, Wolverhampton.—24th 
January, 1881. 

826. Sewinc Macuines, R. H. Brandon, Paris. —Com. 
from J. H. Morley.—25th January, 1881. 

$41. &c., CrusHERS, J. T. King, Liverpool.—Com. 
from G, Foster.—26th January, 1881. 

403. VENTILATING CowLs, T. Bate, Kilburn, London. — 
29th January, 1881. 

408, Steam ENGINE, i. H. Lake, London.—Com. from 
P. and F. E. Besnard.—20th January, 1881. 

Buoys, F, Barr, New York.—8rd February, 


, Long-acre, 


Sream Enorngs, A. C, Kirk, Glasgow.— 
10th February, 1881. 

974. Gas Brackets, F. W. Thorn, Elgin-terniace, Lon- 
don.—7th March, 1881. 

1247, Ick H. J. Haddan, London.—A com- 
—— from O. Kropff.—22nd Ma 1881. 

WARMTH ResERvorrs, O. Wolff, Dresden.—Com. 

A. Nieske.—23rd March, 1881. 

1812. Hor Buast Stoves, H. Massicks and W. Crooke, 
Millom.—24th March, 1881. 

1883. THERMOMETERS, W. B. Fowle, Newton, U.S.— 
29th March, 1881 

1407. PERMANENT Way of Rattways, C. Bergeron, 

War 1881. w. & 

EODORISING CLOS! 

Bristol. —lat April, 1 

1481. Raisrna, & G, Behms end @. Unruh, 
Liibeck, Germany bth April, 1 


1548. Sewrna Macuines, J. W. Ramsden, Leeds.—8th 
April, 1881. 

1565. Tonacco Pipes, J. Trieb, London.—A communi- 
cation from 8. ag —l ith April, 1881. 

1614. Rotter MILLs, L. Wise, London.—Com, 
from Messrs, Seck brothers, —13th A , 1881. 

1662, Crate for Pacxrina, J. Pullen, yswater, Lon- 
don.—l4th 1881. 

Tricycie, A. Wharton, Snettisham.—19th April, 


881. 
Wit. Compounp Marine Steam Enatyes, A. C. Kirk, 
lasgow.—20th April, 1881. 
REECH-LOADING H. Walker, Bir- 
ham.—30th April, 188 
1894. JOMBUSTIBLE Gas, C, D. Abel, London.—A com- 
munication from E. en, —2nd May, 1881. 
1898. FoLprne Paper, J. H. Johnson, London.—A com- 
munication from W. C. Cross.—3rd May, 1881. 2 
1911. Foon for Carrie, A. E. Brooke-Hunt, Peer’s 
Court, Gloucester.—8rd May, 1881. 

1918. CARBON Conpucrors, E. G. Brewer, London.— 
Com. from T, A. Edison.—3rd May, 1881. 

1924. Dryina Marrrxes, J. E. Taylor, P. Allen, W. 
Evans, and D. Braithwaite, Menchaster. —4th May, 
1881 


1940. CompusTiBLeE Gas, N. A. Otto, Mulheim-on-the- 
ine, Germany.—4th May, 1881. 

1941. Fasrenine the Tires of RaiLway Wuee1s, A. 
Longsdon, London.—A communication from A. 
Kru Dp. —4th May, 1881. 

1943. ELecrric Licutinc, E. G. Brewer, London.— 
Com. from T. A. Edison.—4th Mey, 1881. 

1958. CenTRIFUGAL Macuines, C. D. Abel, London.— 
Com. from E. Langen.—5th May.) 1881. 

1970, Paranitro Compounps, C. D. Abel, London.— 
Com. from Bindschedler and Busch.—6th May, 1881. 

2003. BREECH-LOADING Fire-arms, W. W. Greener, 
Birmingham.—9th May, 1881. 

2081. FLum Merers, &c., B. D. Healey, Blackburn.— 
12th May, 1881. 

Last day for filling opposition, 14th June, 1881. 

115. Bearines for Suarts, L. A. Groth, London.— 
Com. from A, Gravelin.—1l0th January, issi. 

233. CLosine, &c., gs, R. Lanham, Whetstone.— 
19th January, 1881. 

234. Preparinc Fisrous Susstances, T. C. Fawcett, 
Leeds.—19th January, 1881. 
235. SampLine Liquips, J. O'N 

20th January, 1881. 

247, ENAMELLING of Trox, &c., F, Winterhoff and H. C. 
Webb, Worcester.—20th January, 1881. 

260. SEAts of Tricycies, J. Turner, Coventry, and J. 
A. Lamplugh and G, F. Brown, Birmingham.—20th 
881. 

2. CLasps, &c., T. Osborn and A. Osborn, Birming- 
ham,—21st January, 1881. 

271. SypnHon Tap, H. J. Allison, London.—Com. from 
Clairac, Millot, et Berger. —21at January, 1881. 

272. Raisinc Trees, &., 8. Newington, Ridgeway.— 
21st January, 1881. 

an J. H. Harrison, Chester.—2lst January, 


. Mackle, Liverpool.— 


286. TeLEPpuones, F. H. F. Engel, Hamburg.—Com. 
from J. H. Kénigslieb.—22nd 1881. 

288. RecuLaTine the Sreep of . Richardson, 
Lincoln.—22nd 1881 

293. CREAMING MILK, Ww. Unterlip, Diisseldorf.— 
Com. from C. Becker. —22nid January, 1881. 

297. Stair Rop Eyes, M. Lenzberg and M. M. Lenz- 
berg, London. —22nd January, 1881. 

309. CuLtrvatine Lanp, F. Briitschke, Berlin.—24th 
January, 1881. 

824. Carps, C. M. Sombart, Magdeburg.—A communi- 
cation from P. Leclerc. —25th January, 1881. 

830. Rovcuine App.iance, W. Bishop, Lower Edmon- 
ton.—25th January, 1881. 

839. Mowinc Macuineg, A. I. Boss, London.—A com- 
munication from 8. Sudheim. 26th Bainbugh 1881. 
842. Hansom Cass, W. —26th 

January, 1881, 

367. Startine, &c., Macutings, J. H. Johnson, 
London.—Com. from V. Jurion.—27th January, 1881. 

379. DistrisutTine Sanp, &c., T, E. Golding, London. 
—28th January, 1881. 

396. Looms for Weavine, J. Brownlie, Glasgow.—29th 
January, 1881. 

413. Unnarrinc Hines, &c., E. G. 

communication from’ A. R. Whi E. Reid, 
and E. Potter.—31st January, 1881. 

421. Toot Hoxtpers for Latues, H. Sutcliffe and W. 
Sutcliffe, Halifax.—lst February, 1881. 

428. Sock Suspenpers, H. M. Knight, Surbiton. — 
lst February, 1881. 

484. Grinpinc Cory, W. R. Lake, London.—-A com- 
ee +g from J. T. Noye, R. K. Noye, and E. H. 

e.—4th February, 1881. 

ACKING for Steam Enoines, E. A. Brydges, 
“hae —Com. from W. Wolff.—5th February, 1881. 
918. AUDIBLE SiGNALs, E. Tyer, Uld-street, London.— 

8rd March, 1881. 

982. PoPELLING VessELs, L. A. Groth, London.—Com. 
from E. Miiller.—8th March, 1881. 

1100. Givine Motion to CarriacEs, &c., ye A. Groth, 
London.—A communication from G. Liedman and 
C. Beger —14th March, 1881. 

1325. Inpicator Locks, A. M. Clark, London.—Com. 
from Eagle Lock Company.—24th Marck, 1881. 

1534. Money Titts, F. Hawkins, Disraeli-road, near 
Stratford.—7th April, 1881. 

1723. ExpLopinec Gases, W. Watson, Leeds.—20th 
April, 1881. 

1735. Courtine Apparatus, J. M. Head, Reigate.— 
Com. from J. C. Davidson.—22nd April, 1881. 

1791. a Nap on Crorn, A. M. London.— 
Com. from E. Gessner.—26th April, 188 

1800. OysTER CuLrurE, E. Johnson, West Cowes, Isle 
of Wight.—26th April, 1881. 

1824. Tricyc.es, T. Banister and 8. Lees, Rochdale.— 
27th April, 1881. 

1846. Rotary ENGINEs, Swalwell, Acre-street, 
Battersea.—28th April, 188 

1853. Prope.iine, &c., J. I. Thornycroft, 
London.—29th April, 188i. 

1875. Winpine, &c., THREADs, G. Bernhardt, Radcliffe. 
—2nd May, 1881. 

1891. PERMANENT Way, A. J. H. Smythe, Athlone, 
Ireland.—2nd May, 1881. 

1896 Limg, &c., Conrainep in DoLomire, 
8. Cliff, Leeds.—2nd May, ' 1881. 

1915. Wuite Zinc Pigment, W. R. Lake, London.— 
Com. from J. Cawley.—3rd May, 1881. 

2039. GaTHERING, &c., Cur Crops, G. A. Walker, 
Sutton, near Retford.—10th May, 1881. 

2045. Burnina Liquip Hypro-carpon, W. R. Lake, 
London.—A communication from R  Lighthall.— 
10th May, 1881. 

2134. CurTine CyLinpRicaL Cores, J. Gazeley, Water- 
vleit.—16th May, 1881. 


Patents Sealed. 
(List ay Letters Patent which passed the Great Seal on 
the 20th May, 1881.) 
4494, TREATING arene Liquins, W. R. Lake, Lon- 
don.—8rd November, 1880. 
4519. Oxypistnc FERMENTED W. R. Lake, 
London.—4th November, 1880. 
4672. Twist Lace —— G. Bentley, Nottingham. 
—13th November, 1880 
4824. Sauces, &c., D. Henderson, Birkenhead.—22nd 
c., METAL 
d H. F Taylor and W. P. Struvé, 


Mumbles, 
Neath. tend 

4873. Bicycies, &c., T. Paltnor and C. F. Dietrich, 

—24th November, 1 

PINNING MACHINERY, Craven, Keighley, and 

T. Muter, Bradford.—24th N "i880. 

4881. Gas Motor Enorngs, L. Simon’ and F. Werten- 
bruch, Nottingham.—24th November, 1880. 

4882. REDUCING MINERAL Stones, Sir F. C. Knowles, 

4889. Lirrinc Heavy Weicnts, K 
ton 24th November, 


4898. Castinc Merats, L. A. Groth, Finsbury-pave- 
ment, London.—25th November, 1880. 

4905. Lire Buoys, E. J. Johnson and J. Clayton, 
Liverpool. — 25th November, 1880. 

4907. SHaRPENING Twist Drixis, J. D. Ashworth, 
Manchester.—25th November, 1880. 

4915. Steam STEERING Gear, W. Clarke and J. B. 
Furneaux, Gateshead-on-Tyne.—25th November, 1880. 

4931. Marrresses, W. E. Brown, Camden Town, Lon- 
don.— 26th November, 1880. 

4981. TELEPHONIC AppaRaTuS, W. R. Lake, London.— 
380) ow 880. 

Lamps, G. Day, Birmingham.—30th November, 


4984. Treatina Jute, &., C. F. Cross, Brentford.— 
30th November, 1880. 

4986. RecuLatinc the Frow of Warer, W. Morris, 
F. P. Preston, J. T. rege and E. J. Preston, 
Deptford.—30th November, 1880. 

5085. Sortine, &c., Grain, H. H. Lake, London.— 
G. T: Birmingham, and T. 

5107. Stream Pumps, G. Tangye and T. 
Jefferies, jur., and J. R. Williams, Handsworth.— 
7th December, 1880. 

5158. Mouxps for Liquip Meraus, J. T. King, Liver- 
pool.—10th December, 1880. 

5234. WARPING MACHINES, J. C. Sewel, E. Hulton, 
and J. Bethe 1, 3 ter.—14th D 1880. 

5242. Weicuine, &e., W. H. Brix- 
ton-hill.—14th December, 1 

5268, TRANSMITTING &c., by E.ecrricity, 
A. W. L. Reddie, London.—15th December, 1880. 

= J. ”Radges, Coventry.—lith December, 


Guns, W. Gardner, Hartford, U.8.— 
22nd December, 1880, 

5472. GLAZING, é. F. Elliott, Liverpool.—29th Decem- 
ber, 1880. 

70. Stor Motion for Spreapine, &c., Frames, A. T. 
Lawson & 8. Dear, Leeds.—6th January. 1881. 

85. TREATING Paper, &c., W. B. Fitch and H. A. Bar- 
ton, London.—7th 1881. 

153. Evecrric Lamps, A. Muirhead and J. Hopkin- 
son, London.—12th January, 1881. 

290. SMELTING Zixc, J. B’non and A. Grandfils, Mem- 
bach, near Dolhain.—22nd January, 1881. 

February, 1 

608. GLug, A. Boult, High Holborn, London.—12th 
February, 1881. 

704. Boat ag &c., R. Burdes, Sunderland.—24th 
February, 1881. 

853. LignTinc Raitway Carriages, J. F. Shallis and 
T. C. J. Thomas, London,—28th February, 1881. 

1016. VeBeRMeETeRS, E. G. Brewer, Chancery-lane, 
London.—9th March, 1881. 

1053. Lozenags, J. Rough and J. Hurry, Dalkeith.— 
llth March, 1881. 

1152. OPENING INTERNALLY Borries, H. 
Codd, London.—16th March, 1881. 

1153. Srampinc Lerrers, H. Codd, London.—lé6th 
March, 1881. 

1275. Hoppers, &., J. Redgate, Nottingham.—23rd 
March, 1881. 


(List of Letters —_ which passed the Great Seal on the 
24th May, 1881.) 

4482. CaBLes, E, George and J. B, Morgan, Liverpool. 
3rd November, 1880, 

4920. Ears for HanpuEs of &c., R. Read, 
Liverpool.—26th November, 1880, 

4922, Propucine Copies of Desiexs, E. Edwards, Lon- 
don.—26th November, 1880. 

4926. Boitinc Worts, T. Bloom, Boston.—26th Novem- 


ber, 1880. 
4930.’ PLiers, &., W. M. Worship-street, 
London.—26th November, 1880. 


4945. TREaTING Wort, B. J. B. Mills, Southampton- 
London. —2ith November, 1880. 

4951. Music Seats, H. B. Fox, Oxton.—27th Novem- 
ber, 


1880. 
4956." &c., B. Brown, Bury.—29th November, 
1880 


4985. Sopa, T. Morgan, Cockspur-street, London.— 
80th November, 1880. 

4993. Fettinc Macuines, G. Yule, Newark, U.8S.— 
lst December, 1881. 

5001. PRINTING, &e., NEWSPAPERS, P. D. Hedderwick, 

-—lst Di 880, 

5016. WAXED THREADS, Mewburn, Fleet-street, 
London.—2nd December, 1880. 

5029. Rinc Sprnnine Frames, A. M. Clark, Chancery- 

e, don.—2nd Decen ember, 1883. 1883, 

5045. Ion Wire, H. E. Newton, Chancery- lane, Lon- 

5051. TIME-PIECEs, jompson, Holborn. 
London.—4th December, 1880. 

5056. TREATING VARICOSE VErnNs, &c., J. R. A. Douglas, 
Hounslow, London.—4th December, 1880. 

5171. RaiLway VenicLes, W R. Southampton- 
buildings, London.—10th December, 1 

5178. HorsesHoE Naits, H. P. Fenby, “Leeds.— 10th 
December, 18:0. 

5195. SmoKE-consuMING Stoves, H. 8. Snell, London. 
—llth December, 1880. 

5245. RecriricaTion of ALCOHOL, &c., 8. Pitt, Sutton. 
—14th December, 1880. 

5313. MeTaLitic ALLoys, G. A. Dick, Cannon-street, 
London.—18th December, 1880. 

5370. DisENGaGiNG Hook, &., J. Brown, Water-street, 
Liverpool.—22nd December, 1880. 

2. PLayINeG upon E. Underwood, Bir- 
mingham.—lst January, 188 

267. Tupinc, J. C. Mewburn, London.— 
21st January, 1881. 

358. Wires, A. Hughes, Glasgow.— 
27th Januuary, 1881. 

795. Woopen Packine Cases, F. Myers, Southampton- 
buildings, London.—24th February, 1881. 

854. EXTINGUISHING Fire, C, Tuchmann, St. Thomas’s- 
street, London.—28th February, 1881. 

856. STENTERING, &c., TEXTILE Fasrics, W. Mather, 
Manchester.—lst March, 1881. 

1083. PERFORATING Paper, H. H. Lake, Southampton- 
buildings, London.—12th March, 1881. 

1211. Burron-HOLE SEwiNG MACHINES, H. Mills, Bir- 
mingham.—19th March, 1881. 

1291. TREATING Homuixy, J. B. Mills, Southampton- 

ildings, London.—23rd March, 188i. 

1401. StrRinc AtracHMENTs for PrANos, H. J. Haddan, 

Strand, London.—30thk March, 1881. 


List of Specifications published during the 
week ending May 21st 1881. 

3537, 6d.; 8706, 6d.; 3883, 2d.; 3934, 8d.; 3962, 6d.; 
4005, 6d.; 4050, 6d.; 4058, Sd.; 4030, 8d.;° 4064, gd.: 
4067, 6d.; 4073, 6d.; 4076, 6d.; 4077, 6d.; 6d.; 
4104, 6d.} 4105, 6d.; 4109, 8d.; 4110, 6d.; 4131, 6d.; 
4134, 6d.; 4136, 10d.; 4137, 8d.; 4140, 4d.; 4142) 4d.; 
4144, 4d.; 4146, 4d.;. 4148, 4152, 6d.; 4160, 6d.; 
4161, 6d.; 4167, 6d.; 4168, 10d.; 4169, 6d.; 4181, 6d.; 
4196, 6d.; 4202, 6d.} 4203, 2d.;° 4212,’ 6d.;' 4213,’ 6d.; 
4219, 6d.; 4225, 6d.; 4230, 4231, 4232, 4d.; 
3 423 237, 


*,* Specifications will be forwarded by post from 
the Patent-office on receipt of the amount of price and 
ee. Sums exceeding 1s. must be remitted by 

‘ost-office order, made ble at the Post-office, 5, 
High Holborn, to Mr. H Reader her Ma, 
Patent-office, South t 


/ 
4240, 2d.; 4246, 2d.; 4249, 6d.; 4250, 4d.; 4251, 6d.; 
4252, 2d.; 4255, 6d.; 4259, 2d.; 4260, 6d.; 4264, 2d.; 
4267, 4d.; 4298, 2d.; 4271, 2d.; 4275, 2d.; 4278, 6d.; 
q 4279, 2d.; 4282, 2d.; 4283, 2d.; 4284, 6d.; 4287, 6d.; 
4292, 2d.; 4294, 4d.; 4296, 2d.; 4307, 2d.; 4321, 2d.; 
4828, 2d.; 4834, 4d.; 4335, 4d.; 4887, 2d.; 4341, 6d.; ee 
4346, 4d.; 4353, 4d.; 4380, 4d.; 4382, 6d.; 4437, 6d.; ° 
4555, 4d. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tur ENGINEER at the 
office of Her Majesty's Commissi of Patents. 


8537. Doveraitixc Macuivery, W. 7. Mackey.— 
Dated 1st September, 1830. 6d. 

A circular saw and planing machine are combined 

with a vertical saw frame and saws, a vertical acting 


[3537.] 


slide forming a press carrying chisels and a horizontal 
slide with two arms prone ny ee) cutters. The circular 
saw bench is provided with a projecting spindle to 
carry a planing block. 
$706. Recuatine THE Vevocity or Exaryes, W. W. 
Girdwood.— Dated 11th 1880. 6d. 
A screw A is connected to the fiy-wheel B by a crank 
in which works freely 


tion is im to 
driving ea DA cylinder F is cast on the face of 


serve the inertness of the fiy-wheel, and K agraduated 
scale to indicate the any 


gen 

taining piston-rods, which piston-rods carry wu 
their Fm ds buffers or striking plates, so t 
med between the boiler and one 
rush into this tube and force -_ 

the one buffer against an impediment w 

carriage or other matter intended to be set in motion. 
3034. Serrive anv Distrisutinc Tyres, W. Morgan- 
Brown.—Dated 28th September, 1880.—(A communi- 
cation from J. Thorne.)—( Complete.) 
The type posing ha of a 
stationary type case C, with vertical channels —ae 
mtially, and open at the upper ends and c at 
the bottom by a base having a central chamber to 
allow the proper movements of bell cranks which 
actuate the type ejectors. The type conveying mecha- 


nism consists of a table B, which carries the type 
round and deposits it on a belt, whence it to 
the line forming mechanism consisting of a type 
ying wheel, a type elevator anda setting stic’ 
The type distributing mechanism consists of the type 
case D, with channels corresponding to the type case 
C, and revolved with a ee. movement. The 
whole apparatus is worked from the keys E. 
3962. Corrrotiinc THE Passace or WaTER, &c., 7. 
H. P. Dennis.—Dated 3th September, 1880. 6d. 
According to one arrangement a large valve A is 
packed to fit a cylinder, in which it can move to 
and from the valve seat C. The central portion of one 
surface of this valve when on ts seat closes the outlet 


[3962] 


D, whilst the entire annular portion around 
e central on is acted upon equally by the pres- 
sure of the fiuid. A small passage E is formed through 
the annular portion of the valve to a chamber F above 
the valve, so that the fluid mre tends to keep the 
valve closed. A second and larger —— is formed 
through the valve, and is fitted with a valve, on raising 
which for the escape of the fluid in chamber F, the 
pressure therein is red , and the valve A opens by 
the pressure of the fluid on the annular surface. 
8064 Improvemests 1s MAGNFTO OR DYNAMO- 
ELECTRIC MACHINES, P. Jensen.—Dated 30th Septem- 
— 1880.—(A communication from T. A, Edison.) 


The principal improvements described relate to 


(1) the commutator brushes. Each brush or spring is 
secured at an angle in a holder, so that the brush bears 
obliquely upon the commutator. The holder is 
pivotted on a U-shaped jaw. At the pivotted point of 
the holder is a chamber, in which is a spring, whose 
force is exerted to throw the brush upon the commu- 

tor. Figs. 1, 2, and 3 show the t ment. 
(2) Describes how the prime motor is preferably con- 
nected directly to the dynamo machine, and both 
mounted on one base as on Fig. 4. Another _ of 
the invention describes the means of communicating 
motion from the rotating armature to the driven 
mechanism without the use of belts, gear or similar 


devices. Further, the coil is so made as to be 
removed or repai without disturbance of the 
remainder. $s is accomplished by making of wire 
only that portion of the coil which is upon the 
— face, the wires of a coil being connected at 
the ends by metalli fastened to an insulating 
base, and insulated from each other. 
4005. Iwrrovements OR 
MAGNETO-ELECTRIC MACHINES, E. G. Brewer.—Dated 
2ad October, 1880.—(A communication from A. J. B. 


Cance.) 
several induction crowns or rings on a support in the 


form of a wheel mounted on the shaft of the machine. 
The figure shows a double crown of these induction 
coils. 


4050. Ostaintnc aND AppLyixc Motive Powers, J. 
R —Dated 5th October, 1880. 6d. 

This consists in a cylinder and free piston with a 
toothed rack with a wheel running free on 
the fiy-wheel t when the piston ascends, but which 
grips by an excentric sripper, and on descent of the 

iston shaft. cylinder 1 

7 a charging pump 8, wor! rom the 
fy wheel shaft. On the ascent of the _—- piston 
gas and air are drawn into it through the flap valve 
12. When the pump piston arrives at it covers the 
escape port 15, and draws ina flame 16, w explodes 


{so 50} 


the charge and drives up the piston and rack 3, there- 

com, ig the volute springs 18, which after- 
wards drive the rack down again, and so im 
motion to the fly-wheel and shaft. This invention is 
also applicable to lifts, hoists, or cranes, pumps, and 
forging hammers or stamps. The invention Farther 
relates to governing and starting gas engines. 
4060. Wacons ror Conveyance or Coat, &c., P. P. 

Blwell.—Dated 6th October, 1880. 5 

A wagon is constructed which consists of a frame 
mounted upon wheels, the body part of the wagon 
being formed of a number of movable com’ ents 
carried upon the frame aforesaid, and suitably 
fastened — or otherwise kept in their proper 
position. h compartment forms a smaller wagon 
or cart body, which is capable of being removed from 
the larger wagon frame on to a smaller frame mounted 
upon wheels, 


4064. Apparatus For Marstarstnc Hicn Decrees 
6th 


for working m ical and chemical apparatus. 
Liquid fuel is admitted to tube B, within which is 


43 


another tube containing a wick, and communicatin, 
with a Bunsen burner E, surrounded by an ex 
tube G, and ted by means of the wire K. The 


regula 
in the box L, and is 
aeted upon by the flame ing from the burner. 
4058. Lavina ovr Martcues rrom tHe Diprina 
Frames, F. Wirth.—Dated 6th October, 1880.—(A 
communication from G. Sebold.) 8d. 
This relates to mechanism to automatically lay out 


matches so as to do away with hand labour, The 
matches are placed in the dipping frames with their 
heads downwards between divisions in the carriage E, 


58] 


and when released fall on to the plate D as shown. 
The is then drawn forward by a rack bar, 
and the matches fall on to a slide, and then into the 
layer over I, which then makes a quarter of a turnand 
delivers the matches into the laying-out box K. 


4067. Closets anp Asupits, J. R. Pickard.—Dated 
6th October, 1880. 6d. 

Closets and ashpits are constructed in such a manner 
that the main y of the ashes are ted from the 
refuse without manipwiation and additional labour. 
The whole of the ashes fall on to inclined grates or 
grate, so that the finer ashes or dust fall 
song. 2 the grates on to the excreta and deodorise it, 


4073. Fastexinos ror CarRiaGE Doors, &c., W. H. 
Saint Aubin.—Dated 7th October, 1880. 6d. 

The lock for fastening carriage doors is opened by 
means of the usual handle. According to one modifi- 
cation the lock consists of two main , a striking 
bolt B, and a square-headed bolt C, the former prefer- 
ably bevelled each way, so as to act either handed, and 
carried upon a vertical shank working on a stud at 
the lower end of the case, and at a little distance back 
from the fore-plate A. When the di: 


oor is open 


striking bolt is pressed forwards with the bevelled 
part projecting t h the fore-plate. The tail end 
of the square-headed bolt projects downwards and 
carries a stud which takes into a slot in the horns of 
the follower H, this bolt being also forced outwards 
by a spring. A part behind the head of the striking 
bolt is formed to a convex curve, and a correspondin 
curve is formed on the underside of the square-head 
bolt immediately behind the part w is shot 
forwards through the fore-plate to fasten the door. 


4076. Recutator orn Stop VaLve For STEAM 
Enarnes, &c., W. H. Thomas.— 7th October, 


1880. 6d. 

The case A is divided by the ition D, and in the 
inlet side B is a valve E with seats, the dle 
I of which is prolonged, and carries a ram working in 
a hydraulic cylinder L, a hole being formed through 
the spindle, so as to put the cylinder L and outlet C 
in communication. The spindle is connected to a 


weighted lever which keeps the valve open until 

the pressure increases, when the valve is closed by 

the pressure of the fluid on the upper part of the 

plunger in the cylinder L, 

4077. Puxcuinc anp MAcHINes FOR 
Boots SHoEs, J. Boothroyd.—Dated 7th October, 


1880. 6d. 
The particular object is to punch holes in the uppers 
of boots and shoes to receive eyelets, and afterwards 
to place the eyelet in such holes and rivet or clench 
them there; and further to ch all holes in each 
side, and rivet or clench the eyelets in them 
simultaneously. 
4104. Lanets, &c., W. R. Harris and J. G. Cooper. - 
Dated 9th October, 1880. 6d. 

This relates principally to the labels, which are each 
folded at one end, and have metal eyelcts fixed in the 
folded ends. The labels are supplied to a machine, 
which folds the end of each label and inserts and fixes 
the eyelet. 


es Grate Bars, J. Dean.—Dated 8th October, 1880. 


This relates to the construction of grate bars to 
facilitate removal of clinkers and spent ashes without 
o ping the furnace door. The front and back dead 

tes A and B are formed with rs eats 
to the number of sections of bars G of which the 


te is composed. The end of each section has a pro- 
ection that rests in the pase. the front projection 
extending the width of the front dead plate and 
arranged at the end to receive a lever. To clear the 


[4096] 


clinkers and spent ashes from any section a lever is 

applied to the projection and the bar turned, com- 

rhetely overthrowing the clinkers and ashes into the 
ashpit. 

4105. Ivrercertina TreEatinG Sotip Matrers 

SUSPENDED tn Water, &c., J. Bannehr.—Dated 9th 

tober, 1880. 6d. 
The water enters trough A at B and passes through 
a strainer D placed at an angle between the inlet B 


and outlet C, the latter being lower than the inlct, 
Within the strainer are two sets of blades which can 
be rotated in opposite directions, so as to force back 
p omegg when required to clear the meshes of the 
er. 


4109. OrpNANce, A. Noble.—Dated 9th October, 1880, 


The invention is applicable to both breech and 
muzzle-loading guns, and relates to the venting and 
to the arrangements for the ignition of the eae. 
The drawing shows the application to a breech-load- 
ing gun, the block of which closes in its place with a 
spaced screw A. The gas check is secured by a bolt 


nut, and through it passes the vent 


C witha 
which is 


at the rear end to receive a gas- t 
priming capsule 


E is the vent chamber, receives 


the vent block E, also secured in tion by a 
screw, and bored from end to end for the passage of 


the striker or firing instrument. 


4110. Cocks ror THe DRAWING-oFF or 
Liquips, 7. Basey.—Dated 9th October, 1880, 6d. 

This relates to cocks in which a sphere is held by 
the pressure of the fluid against a ring of elastic 
material, and it consists in forming the case in two 
parts screwed together, the y part being con- 
nected to the supply pipe, the lower part ha at 
the bottom a central outlet of smaller diameter t! 
the other part, so as to form a shoulder, on which an 
elastic ring is . A ball rests on this ring 
and closes the passage. A tube is screwed into the 
outlet passage, and by turning it the ball is lifted 
from its seat. 


4131. NavicaBLe Vessers, A. W. L. Reddie.—Dated 
communication from R. Me C. 
ryer. 

The vessel consists of a framework or hull, pref 
of iron, in which are arranged and which is supported 
upon the journals or shafts of three wy spheres 
or drums, which are provided with paddles or floats 
on their outsides, and the interiors of which are 
divided into com ents for the purpose of increas- 
ing their strength, and providing in case of accident 
against the entire destruction of their a 
Each sphere or drum serving as a separate d 
wheel is capable of independent rotation, and is pro- 
vided with an independent engine or means of driving 
it, so that in the absence of a rudder the vessel may 
be guided by the relative speed or direction of revolu- 
tion of the spheres or drums, The drums or spheres 
are also furnished externally with annular keels, 
which beyond = floats, are 
grooved for the purpose ot apting them toa way 
on shore, on which railway the vessel may be propell: 
by using the said annular grooved k as railway 
driving wheels. 

4137. Sewrxc Macuines, G. Illston.—Dated 12th 
October, 1880. 8d. 

This relates to mechanism for winding the thread 
on the shuttle spool, and, according to one arrange- 
ment it consists of the spool holder A, in which the 
spool is mounted on a dle C carrying the wheel D, 


which gears with a wheel on the axle of the driving 
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[4109 
When the driving wheel moves faster than the fiy- 
wheel it imparts a rectilinear motion to the screw SS ah yu — I ; 
which acts on the parts operating on the steam valves. | 
Power, W. Prowett.—Dated 25th September, 1880.— } 7 \ 
(Not proceeded with.) 2d. Nis ----| AX 
This consists in forming in direct communication [ fi SSNS 
WZ, A 
3934) | 
=| 
soa, 
| 
AL 
— 
— | 
5 4137 
M 
} alr | 
} ©) 
I 
1880.—(A communication from M. Flurscheim.) 6d. \ 
This relates to means for keeping up an intens Sool 
= 1 ul’ ) 
= 
| 
| wheel. The spindle C can slide in its bearings, so as 
| to throw the wheel D out of gear when the bobbin is 
| not in the holder A. A rod S carries a small roller H, 
—S—C“‘;isCSCtiés capable of revolving freely, and of sliding along the 
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to guide the thread, which from 
E through tension plates and on to the 
spool. 
ATION OF ZINC FROM OTHER Meracs, &c., 
4199. 12th October, 1880,.—(A commu- 
nication from 10d. 
to the cheap y 
Bin Le a zine, and it consists in taking the raw 
material and smelting it by simply melting it toa dull 
red heat in a reverberatory zinc furnace, and removin 
lead in the usual way, after which sulphur is plunge: 
into the bottom of the bath by means of an iron 7 
Other re-agents may be similarly introduced. he 
effect of the sulphur in the formation of iron is the 
formation of sulphurets, also arsenites, eombined of 
metallic elements present, excepting the zinc. These 
sulphurets are removed, leaving the pure zinc behind, 
but in an electric state unsuitable for use, This zinc 
is distilled and cast in the retort furnace shown in 
the drawing. 
4140. Sream &ec., J. Briggs.—Dated 12th 
r, 
ae is constructed of an inner hollow core 
of india-rubber or other elastic or springy substance ; 
this is covered with linen, canvas, or other such 
material formed in strips, and wraj upon the 
core ; the strips are interspersed with fine wire gauze 
for strengthening purposes. The whole is made self- 
lubricating, by being steeped in a composition consist- 
ing of tallow, fine soap, and beeswax, or other suitable 
lubricating material. 
4142. Pickers for Looms, H. Almond and J. Holding. 
—-Dated 12th October, 1880. 4d. 

This consists in constructing the picker so that the 
“strap” or “band” is attached to a jection or 
tongue on the top side of the picker, and which pro- 

ection or tongue can be either made during the forma- 
ion of the picker or applied afterwards. 

. Scurcuinc Macuines, A. J. Boult.—Dated 12th 

1880.—(4 communication from &. Fuller.) 


4d. 
ject of the invention is to clear the tow during 
Bek +: operation, and it consists essentially in 


maa) 


feall 


arranging, with the revolving’ beaters A and scutch- 
ing ee oie grated or perforated trough © and a 
vertical grating D. 
4146. Pistous, A. J. Boult.—Dated 12th October, 
1880.—(A communication from M. 0’ Mahoney.) 4d. 

In order to obtain a steady aim the pistol is attached 
to a walking stick by a clamp or clamps. 

4148. or Surrortine Specracies, J. Betje- 
moann.—Dated 12th October, 1880. 6d. 

This relates to means for holding or supporting 
spectacles, whereby the same can be held in ition 
for use without the necessity for employing the 
wearer's hands for such purposes, whilst when not 
required for use the spectacles can be turned up inside 
the hat of the wearer, and when required can 
removed therefrom, and used in lieu of 
spectacles or hand frames. 

4152. Covrtinc Apparatus ror Raitway VEWICLEs, 

. R. Lake.—Dated 13th October, 1880.—(A commu- 

nication from G. W. Bolton, N. Munro, and D. 
Mcleod. 6d. 

The draw-head A has a vertically elongated flaring 
opening at its front end for the introduction of the 
link Band side openings I, in which work jaws C, 
which at their outer edges have arms to enter eyes in 


the toggle lever H. The inner faces of the jaws have 
indentations to direct the link to one of a series of 
sleeves placed one over the other in the draw-head. 
The le lever is connected by a chain with two 
levers F, one on each side of the vehicle, ——— of 
— the jaws can be opened to allow e link to 


4160. Sream Enarnes, W. R. Lake.—Dated 18th 
1880.—(4 communication from J. W. Cole.) 


This relates to ‘‘direct-acting steam engines,” and 
its object is to i their fic y in such manner 
that a much smaller cylinder will give a much greater 
power per square inch of piston surface than is at 
Present obtained. A is the cylinder in which works 


the piston C in the form of a continuous screw. To 
the piston is connected the rod D, forming also the 
Shaft. At one end of the cylinder is an inlet port E, 
and at the other an outlet port F, connected to the 
exhaust. The steam is regulated by a governor 
arranged in the exhaust pipe. 


4161. Printixc Presses, W. R. Lake.—Dated 13th 


i - 

with ther wheel L. To the crank pin is con 
soeed a rod M, the other end of which is connected to 
a rod d, connecting the inner ends of the arms R, fg 


and h of the toggle joints. The arms ¢ and / are con- 
nected at their ou 


P to the yoke R, to which the platen is 
connected, On the rod N are rollers my ange in or 
on the stationary guides 8 and T of the form shown, 
and which are ‘so formed that the platen rests when 
down to afford time to remove the printed sheet and 
Pa in another sheet, and also rests when up to afford 

ime for a good impression. 
4167. Exrracrinea Tar, &c., P. J. Wates.—Dated 18th 
October, 1880. 6d. 

This relates to the combination of a series of screens 
formed of parallel wires to admit of their being readily 
cleaned, and dash plates ranged one behind the other 
across a box or g, through which a stream of gas 
or vapour is caused to pass. 

4168. Srorrers ror Borries, &c., A. Kohthofer.— 
Dated 13th October, 1880. 6d. 

This consists in constructing oe for bottles 
with a band that embraces the neck of the bottle, and 
is secured thereon by means of a slotted or notched 
catch engaging with two projecting ears on the band. 
4169. Convertine Grains 1nTO Fiour, &c., F. Wirth. 

—Dated 13th October, 1880.—(A communication from 


process 

relates to whereby the of 
convertin, in into flour in successive 
stages, while between each stage the product is 
subjected to a of screen: or dressing, the 
novel features more ew = hd that several 


sets of crushing or grinding rollers are so arranged in 
combination "that the ye to be trea passes 
directly from one set to the other through the inter- 
vening screening apparatus, instead of each grinding 
and screening operation being carried on in a separate 
machine, and that the supply of grain is only regulated 
to the first set of grinding rollers by a feed roller. 
4181. Comsustion or VoLaTILe HyprocaRpons, A. 
M. Clark.—Dated 14th October, 1880.—{A communi- 
cation from L. A. de Coster and T, B. Oakley.)—(Not 
with.) 6d, 

Each complete apparatus comprises an air supply, a 
carburetter, a burner, and the tool or instrapied "to 
be heated, and the invention relates principally to the 
carburetter which forms the handle of the a tus, 
and is provided with a flame regulator, and Ge to a 
combustion chamber which may or may not form part 
of the burner, and whereby the combustion of the 
gaseous mixture is effected and maintained without 
employing an aux y flame or other means for re- 
lighting the combustible mixture in the case of 
extinction. 

4196. Heatinc anp VENTILATING By OIL oR Gas, &c., 
W. Love.—Dated 15th October, 1880. 6d. 

Air is led into the apparatus from the external 
atmosphere and is made to pass over extended and 
circuitous metallic surfaces, which are heated by the 

ibustion products, but so that these pro- 

ducts do not mix with the air that is be heated, 

and the air when heated is delivered into the apart- 

ment or interior to be heated and ventilated through 

itable openings or passages provided in or in con- 
nection with the heating apparatus. 

4202. Finxisninc Casumere Goons, &c., J., J. W. and 

J. Refitt.—Dated 15th October, 1880. 6d. 

Within suitable framework is mounted a hollow 
shaft B; to it are attached — any required 
number of pairs of arms provided with suitable bear- 
ings for the reception of steaming cylindersH. These 
steaming cylinders are hollow and of ordinary con- 


N 


struction ; a steam way is provided between the hollow 
shaft and the bearings on the drums, in each of which 
there is fitted a stop cock to regulate the flow of steam. 
4208. Lininc ror Furnaces For DEPHOSPHORISING 
Iron, C. Bull.—Dated 15th October, 1880. 2d. 
This consists in providing a >. furnace with a 
lining of plum’ in the form of bricks, or otherwise, 


October, 1880.—(4 communication from T. Forknalt.) | for the purpose of melting the crude iron in contact 


This relates to printing presses especial adapted 
to job work. The side frames A and B are oomested 
at bottom'by rods C D, and at top by the bed E, which 
supports the chase holding the type. On rod Cis a 
treadle lever F connected by a rod with the crank 
shaft H a fly-wheel, and also a wheel K gear- 


with oxide of iron, such as hematite or “ blue billey.” 


4212. Apparatus For Cookina, S. J. V. Day.—Dated 

1880.—(.4 communication from D. Mac- 
pin. 4 

A portable furnace of the usual construction, having 

above the fire pot a flue communicating with the stove 

pipe, and having in the top plates the usual opening 


for the reception of a culinary vessel, has fitted in this 
opening the lower end of an outer cylindrical casing, 
e — end of which is closed by a cap, the lower 
end being open to the flue. Toa flange surroundin 
the weuee edge of the fire pot is fitted the lower en 
of an inner cylindrical casing open at the lower end to 
the fire, and in the oe end of which is an opening 
communicating with the space between itself and the 
outer casing, which is concentric with, but somewhat 
e two casings are a ¢ furnaces the pro- 
ducts of nb fio as pelled to ascend the 
chamber enclused by the inner heer and then to 
descend the annular chamber between the two cas’ 
before they reach the flue and the discharge pipe. 


4213. Cuips, Stoprers, on Brakes ror STEEL WIRE 
Ropes, &&., R. B. Jones and J. Hughes.—Dated 16th 


er, 1880. 6d, 
This invention is designed to check the without 
any of the severe punishment caused com- 


ion or attrition and without sensible w 
Fiction on the rope. To effect this a brake is used, 
on the rope itself, buton mechanism connected with 


sheaves or V pulleys, round which the rope is twined 

in the form of a figure of eight. The friction on the 

V pulleys is so great by reason of the turn round each 
ey given to the rope, that no appreciable relative 

motion can take place between the V pulleys of the 

rope. 

4219. Pianorortes, H. R. Schreiber. — Dated 16th 
October, 1880. 

According to the First part of the invention the 
wires are arranged in a novel and peculiar manner ; 
they are strung crosswise, so that the full power of the 
sound board is utilised. It consists, Secondly, in the 
empl ent of bridges constructed so 
that the same will rest at intervals only on the sound 

, and that to a small extent, in order that the 
vibration may not be hindered in combination with 
four or more sets of wires laid crosswise. 

RuNNERS AND FERULES FOR UMBRELLAS, &c., 
A. C. Wright and R. R. Newton.— Dated 16th Octo- 
ber, 1880. 6d. 

This consists, First, in making on the end of the 
tubular of the runners a conical , and form- 

on the base of the notch part of the runner a short 
tubular socket and shoulder, and cting the two 
parts together by closing the socket of the notch 
upon the flange of the tubular part. It consists, 
Secondly, in the method for retaining the iron or other 
— metal tip of the ferule in the end of the ferule 


4230. ExpLosive Compounns, 8. J. Mackie.—Dated 


explosive pounding chemically dry 

nitrate of soda with finely divided, pulped, or crushed 

gun-cotton by inco tion eff in an incor- 

— mill, or by other mechanical means ; Secondly, 

the manufacture of the improved explosive com- 
pound in solid forms by moulding the materials and 
coating the same in their state of damp, solid es 
with waterproof composition, in order to prevent the 
evaporation of the moisture, as to prevent loss of 
the nitrate of solution when the charges are applied in 

water or wet places; Thirdly, the application of a 

metal tube or coil to such solid charges for gripping 

the firing fuse. 

4231. CLEANING TRAMWAY AND 
Rattway Tracks, H. A. Bonneville. —Dated 18th 
we 1880.—(4 communication from M. Laporte.) 
60 


This consists in constantly maintaining the longi- 
tudinal axis of the cleaning apparatus in a vertical 
plane parallel tothe car frame sleepers, and imparting to 


the said cleaning apparatus a transversa motion and 

lateral eo according to the smaller axis of 

the machine, The drawing shows one type of 
apparatus, 

4232. Frinces or J. Wrenshaw 
and T. P. Dunkerley.—Dated 18th October, 1880.— 
(Not proceeded with.) 4d. 

This relates to an aj tus for the combined pur- 
pose of manufactu fringes or tri to 
various articles, and in connect them thereto by 
aid of the sewing machine, to which the apparatus 
serves as a feeder of the material from which the 
fringe is to be made. 

4233. Lerrer-Boxes, P. Lawrence.—Dated 18th Octo- 
ber, 1880.—(Not proceeded 2d. 

ception of letters, an po the opening 
of the lid or door for the insertion of such will operate to 
complete an electric circuit, and will strike and 
— a bell or alarum in the office, or at any desired 
poin' 

4234. Looms, J. Leeming.—Dated 18th October, 1880. 
—(Not proceeded with.) 2d. 

This relates ae the shelves of the shuttle-box, 
the outer edge of which is bent or cranked downwards 
so as to prevent the weft being trapped or caught and 
broken between the shelf and the plate on the shuttle. 
The shuttle by this pees a er may be worked either 
with or without the usual shuttle plate. Various other 
improvements are described. 

4236. Burners ror Lamps, F. Knopp. 
~ Dated 18th October, 1880.—( Not proceeded with.) 2d. 

Instead of moving wicks for ting the flame, 
the wicks are left stationary, and the tubes which 
enclose the upper part of the wicks are moved, the 
burner being composed of a fixed and a movable part. 


42377. Serrina Swine Looxine Grasses, &c., J. Whit- 
fiedd and H. W. Atkins..—Dated 18th October, 1880 
6d 


This consists essentially of a spring sliding bolt, a 
case, and pin or axis, carried by one part of the 
mechanism, and a circular box with an inner undu- 
lating or serrated surface, against which undulating 
surface travelling over the end of the said spring bolt 
when the looking-glass or other swinging article is 
turned on its axis, the setting, fixing, or adjusting of 
the looking-glass or other swinging article being 
effected by the engagement of the end of the spring 
bolt with a depression in the said undulating surface. 
4238. Riverrixc Macuixes, W. Bowker.—Dated 18th 
October, 1880.—(Not proceeded with.) 2d. 

This relates more particularly to steam rivetting 
machines, and has for its object to obtain a deter- 
mined pressure upon each rivet, and to maintain such 
pressure for a suitable period. 

4240. Hypro-exTRAcTORS OR CENTRIFUGAL MACHINES, 
&c., T. Broadbent.— Dated 18th October, 1880.—(Not 
ceded with.) 2d. 
relates, First, to the method of supueting or 
Iding the machines, consists 


em clear of any dation, and in pending or 
hanging them so as to swing; Secondly, it relates to 
that class of centrifi 


lugal machines supported and 
driven from below, and consists in cLecting the 
parts so that the machines will be direct-ac’ and 
self-balancing. 
4246. Ventitatine, &c., C. Giuliano.— 
Dated 18th October, 1880.—(Not proceeded with.) 2d. 
This relates to means for escape in case of fire, and 
also to ventilation. Atone or more corners of the 
building are vertical shafts extending from top to 


or bars, means of which persons may go up and 
down the-shaft At each storey is a fire-proof door in 


4249. GLazine AND Pressinc Papers ROLLED Rounp 
Bosstns, A. J. Deblon.— Dated 19th October, 1880 
6d. 


The calender comprises three cylinders A Al A2, 
between which is placed the roller bearing the paper 
to be glazed A’. The lower cylinders A A! have 
their axes turning in cushions invariably fixed to the 
frame of the coe Fa The upper cylinder A? is the 


pressing cylinder, and can be raised or lowered as - 


desired ; its axis turns in cushions P adjusted and 
sliding in bearings of the frame, For moving the 


cushions P two pulleys Q Q! are placed at the side, 
over these two straps are passed moving in contrary 
directions ; bands are stretched by stretchers, so 
that it is easy to actuate one or other of these pulleys, 
and consequently to turn the shaft to which they are 
keyed either in one direction or the other. 
4250. Sream K. W. Jurisch and J. H. Lewie. 
— Dated 19th October, 1880.—{ Partly a communication 


ines, in which 
the waste steam is partly returned to the steam boiler 
from which the engine is supplied, such return 


4251. Porraste Hyprant, J. H. Greathead.—Dated 
10th October, 1880. 6d. 

This relates to a modification of apparatus described 
in patent No. 4728, dated 21st November, 1878, and 
forms a portable hydrant, applicable in cases where 
there is no lew-pressure main but where 
supply of water, as in a dock or ata wharf. A pipe is 


provided having three nozzles, one of these is fitted 
to receive a hose or suction pipe A provided with a 
strainer Al. The suction pipe is connected to one 
nozzle of the injector B. Another nozzle of the 
injector pipe is connected to the valve C of the high- 
pressure main D and the end nozzle of the injector 
pipe at E is connected to the fire hose. 

2. Grass ORNAMENTS &c., R. Sonnenthal.—Dated 
19th October, 1880.—(Not proceeded with.) 2d. 


This relates to the method of securin; orna- 
ments or stones on to the metal plates w serve for 
their attachment. 


4255. ANP BaGATELLE TaBLeEs, W. Buttery. 
—Dated 19th October, 1880. 6d. 

This relates to improvements in the construction of 
billiard tables, whereby a billiard table is rendered 
convertible into an ordinary or dining table, and recon- 
vertible for billiards with great facility and rapidity ; 
and it consists essentially in the use of sliding blocks 
so as to automatically fix the table to the 
nes level for pla: at billiards, supporting it 
solidly and sesmely in that position, and to be easily 
removed when it is desired to lower the table. 

4259. Uritisinc PHosPHATE oF ALUMINA TO OBTAIN 
“PuospHoric <Acip, 4. Gutensohn.— Dated 19th 
October, 1880. 2d. 

This consists in the method of separating and 
w phosphoric acid from phosphate of alumina 
by heating the latter in contact with metallic tin, 
such as tin plate cuttings. 

4260. Gas Motor Enaines, H. Robinson.—Dated 19th 
October, 1880. 6d. 

This relates to improvements in the means of igniting 
the charge of gas, or gas and atmospheric air, in gas 
motor engines, and is especially applicable to engines 
described in patent No. 117, dated January 10th, 1880. 
Fig. 1 is a sectional plan of one arrangement of the 

ition valve and casing, and Fig. 2 is a vertical sec- 
tion. A is the ignition valve or plug, preferably of 
cylindrical form, which is caused to 


nally in the valve casing B by an excentric or other 
suitable connection with the engine. The valve A has 
a@ recess A' formed in it; one end of this recess is 
other end may be 


formed of a conical shape, the 
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hemispherical. At the apex of the said conical-shaped 
end of the recess isa small aperture or passage B?, 
which allows a small quantity of the mixture of gas 
or gases and atmospheric air which is to be ignited to 
escape from the ignition chamber or cylinder E! of the 
engine into the recess of the valve A at that part of the 
stroke of the valve when the said recess is in commu- 
nication with the open air through an opening in the 
recess and epening B! in the valve casing. A second 


4260} 


blades of the screw, and having been exposed to hot 
air in its passage, is delivered dry at the opposite end. 
42838. Brakss ror Rattways, &c., W. J. 
me 2lst October, 1880.—{Not proceeded 
with.) 2d. 
is relates to the mechanical arrangements 
designed to be worked by steam, air, water, gas, or 
other similar power. 
4284. Inpia-RUBBER Martina, TREADS, CusHr0Ns, 
&c., P. Maclellan and W. Jones.—Dated 


October, 1880. 64. 
i ists in &c., d of a sheet 
of india-rubber, on which an undulated, fluted, or 


corrugated surface is produced by cutting a series of 
slits through the sheets, and alternately raising and 


+43 


passage may also be formed, which passage at certain 

times pwn, boat a small quantity of the mixture 

which is to be ignited to flow or escape into the Tecess 

A', while the said recess is in communication with the 

open air; C is the flame kept burning in the open air. 

264. Sree. anv Ixon Incots, A. Wilson.—Dated 
4 19th October, 1880.—(Not proceeded with.) 2d. 

To prevent the drawing or clinking of the ingots, a 
cast iron ingot mould is employed large enough for the 
purpose, or a sand mould which has been previously 
rammed and formed in the interior of an ordinary 
moulding-box, or in the sand floor of a moulding 
shop, and it is lined with charred wood, pulverised 
charcoal, graphite, asbestos, or other non-conducting 
material which will not fuse when subjected to the 
heat of the molten steel. 

4267. ry Gatvanic Bartreriss, &. C. 
Anderson.—Dated 20th October, 1880. 4d. 

The inventor employs the usual elements, carbon 
and zinc, separated by porous pot, and a solution of 
chloride of magnesium as described in his former 
specification, 3436, dated 26th August, 1879. For the 
negative solution he uses chromo-chloride of potas- 
sium, to which he adds water sufficient to produce 
a saturated solution. 

4268. Coatinc, Fixisninc, AND ORNAMENTING THE 
Scurrace or Paper, Textite Faprics, &c., To 
RENDER THEM Luminous, 7. H. Rees.— Dated 20th 
October, 1880.—({ Not proceeded with.) 2d. 

The surface of the material is covered with adhesive 
size or varnish, or it is printed upon in any ordinary 
method, and before the size or varnish is dry it is 
dusted over with the luminous powder, and when the 
size or varnish is dry the loose powder may be swept 
from the surface, and the material is under 
a smooth roller to harden, fix, and glaze the surface. 
42°71. ORNAMENTING OR LETTERING Mats, &c., J. G. 

Laird.—Dated 20th October, 1880.—{Not proceeded 
with.) 2d. 

This ~M in first cutting a sheet or piece of un- 
vulcanised rubber of the required size, and then 
cutting or forming another piece or pieces of a dif- 
ferent colour or colours adapted for a border or other 
design, and subsequently placing or insecurely fixing 
the last-mentioned piece or pieces on the said sheet or 
piece of unvulcanised rubber in the position or posi- 
tions required, and finally subjecting the whole to 
strong pressure in a steam-heated press, thereby 
embedding the coloured border or design in the sheet 
or piece of rubber in the position or positions in 
which it was originally placed or insecurely fixed 
thereon. 
42°75. Caps ror Borries, &c., J. Laycock.—Dated 

20th October, 1880.—(Not proceeded with.) 2d. 

This consists in the application of a glass or porce- 
lain cap, having its interior screwed or ed to 
fit the external screwed or threaded necks of 
bottles, &c. 

42778. Coxe, &c., H. C. Bull.—Dated 20th October, 
1830. 6d. 


This consists, First, in constructing and arranging 
settling tanks for se ting and washing coal used in 
the manufacture of coke with weirs to induce fast 
down currents with slow uprise in the setting tanks; 
Secondly, constructing and arranging ovens for 
coking coal, so that the gases liberated during the com- 
bustion of the coal are collected and returned into the 
oven in a heated stake, and with heated atmospheric 
air to effect the coking of the coal; Thirdly, apply- 


ing gaseous fuel to ovens used for the manufacture of 
coke; Fourthly, arranging and constructing ovens 
used in the manufacture of coke with apparatus for 
collecting the residuary products given off in the 
manufacture and applying the system of combustion 
by gaseous fuel ; Fifthly, arranging and constructing 
ovens used in the manufacture of coke with apparatus 
for collecting the residuary products, and applying 
gaseous fuel, and with a water jet for cooling down 
and generating water gas. The drawing is asectional 
elevation of a coke oven and apparatus referred to. 

4279. Sacks, Baas, &., A. and W. Briggs.—Dated 
20th October, 1880.—(Not proceeded with.) 2d. 

The object is to manufacture sacks, bags, and other 
similar articles in a loom without seams or join 
either at the sides or bottom, and it consists 
employing at least four healds in the loom, and in so 
arranging the warps in the same that what may be 
termed the two sides of the sack or other article are 
woven simultaneously one over the other. 

4282. Dryinc, Mixinc, anp Sirtine Coat, W. 
R. Lake.—Dated Wth October, 1880.—(A communi- 
cation from BE. D. Farcot.)—{ Not proceeded with.) 2d. 

A cylinder is supported along its length upon rollers. 
At its centre longitudinally this cylinder is provided 
with a toothed rim or wheel, which gears with a worm 
mounted on a horizontal shaft, which by means of a 
pulley receives motion from any suitable motor. In 
the interior of the cylinder, and concentrically to the 
axis thereof, is arranged a tube, and a screw or spiral 
blade is wound between the said tube and the cylin- 
der, and is attached to the latter in such a manner 
that the said screw or blade extends from the 
tube completely to the inner surface of the cylinder, 
of the latter. The sthall coal 
eaving the washing apparatus is brought by trucks, 
thrown into heaps, aud is thrown into = vat of 
receptacle into which a chain of buckets dip, and 
these buckets lift the coal toa hopper. The bottom of 
the latter is inclined and carries a shaft, which 
descenis obliquely to one end of the cylinder. When 
the cylinder rotates, the coal is carried along by the 


depressing the parts between the slits by insertion of 

mandrils or rods previous to vulcanising the articles. 

4287. Droprine anp Pipinc MacuINes ror Biscuit 
&c., C. Harvey.—Dated October, 1880. 


sist: ly j plate or 
arrangement by which the drops can be made upon 

—_ sheets of loose paper and pulled from the ends 

of the drop tubes, or any means by which the piped 

biscuits and sugar designs can be forced from the ends 
of the piping tubes. 

4292. PortLanp Cement, D. S. W. Dawe.— Dated 21st 
October, 1880. 2d. 

This consists of a process or of fi 
ture for converting the fossil limestones and fresh 
water marls of the Isle of Wight into Portland cement. 
4294. Packinc Meat ror PRESERVATION BY REFRI- 

GERATION, W. R. Lake.—Dated 21st October, 1880.— 
(A communication from J. A. Whitney.) 4d. 

This relates to the method of preserving meat during 
transportation or storage, by packing or imbedding 
the same with a refrigerated and dry material. 
4296. VaLves anp VaLve Gear FoR Motor ENGINEs, 

H. Simon.—Dated 21st October, 1880.—(A communi- 
cation from R. Kuechen.)—{Not proceeded with.) 
2d. 

This refers to the construction of expansive valve 
gear for lift valves, whereby simplicity of construction 
is combined with great strength and whereby any 
desired degree of expansion may be obtained, the 
valves being made to work with a constant lead with 
very small dead space, and to open rapidly to full 
steam. 

4307. Axves, H. Richards —Dated 22nd October, 1880. 
—{A communication from W. Wynn.)—-(Not pro- 
ceeded with.) 2d. 

The arm of the axle is formed of tough steel 
rounded at the outer end and welded to the shaft, 
round which shaft is a collar with a raised flange 
curved on the side next the arm to act as a dust 
guard. Over this arm is fitted a bush, which is a cast 
cylinder smooth on the inside, and with its inner 
edges rounded off where they fit upon the collar on 
the shaft ; this bush has a thread cut upon its outer 
end to receive a cap to be screwed upon it. Between 
the bush and the arm is a space to receive rollers 
which are to reduce the friction; these consist of 
smooth round metal bars of a somewhat softer nature 
than the metal forming the arm. 

4321. Bicycite Lamps, W. C. Errington.—Dated 23rd 
October, 1880.—{ Not proceeded with.) 2d. 

This consists in the construction of a duplex or 
double lamp, in or of one piece of frame, and in two 
compartments, the upper to be placed over the axle of 
the bicycle and the lower under. 


4328. MeasvriNc anp Seeps, Grains, &c., 
H. M. Clements.—Dated 23rd October, 1880.—(Not 
proceeded with.) 

The apparatus consists of a box standing upon four 
legs. The back of the box is made sloping towards 
the front where the operator stands, the bottom edge 
thereof ——s close contact with the smooth surface 
of a longitudinal cylinder. The front of the box has 
a closely-fitting sliding door to enable the operator to 
adjust the capacity of the measures. The inside of the 

x is thus fashioned as a rec opper with a 
cylinder slightly protruding thereunto at the bottom. 
4334. Propvuction or SaccHarrne Susstances, S. H. 

Johnson.— Dated 23rd October, 1880. 4d. 

This consists in the treatment of acidified in 

ified brewers’ or dis- 


apermeable condition, or aci 

tillers” grains, or other acidified vegetable tissue 

containing but little or no starch, by the injection 

into them of supérheated water without any —— 
injection of steam, to obtain saccharine su ces 
therefrom. 

4335. ArtiriciaL Srone ror Grixpine, W. R. Late. 
—Dated 23rd October, 1880.—(A communication 
Srom the Genuine Naxos Emery Company.) 4d. 

This consists in binding or cementing together 

—~— of corundum, emery, flint, quartz, and the 

ike by india-rubber, and then pressing and ap rom | 

or baking the mass so formed in hermetically cl 
iron moulds, and finally baking the same after removal 
from the moulds. 

433'7. ror HEATING APPARATUS, 
W. R. Lake.—Dated 23rd October, 1880.—(A commu- 

nication from B. Bernhardi.)—( Not proceeded with.) 


of an ejecti 


2d. 

This consists in the use of a solution of chloride of 
magnesium in place of water. 

4341. An Iwprovep ELecrricaL APPARATUS FOR 
OPERATING BELLS, SIGNALS, AND TELEGRAPHS, G. 
Skrivanoff.— Dated 25th October, 1880. 6d. 

In the figure, B is the ebonite cover, C the back 
plate of retort charcoal fitted within b, and fixed to 
the wall. C is partially faced with a layer of blotting 

per or asbestos A, which adheres to C by means of a 
small quantity of paraffine ; at its upper part a plate of 
zinc Z is placed parallel with A, as shown, and is 
soldered to the copper rod T, the other end of which 


through the spiral spring D, and is attached to 
ob E. Near the edge of C isa hole through which 
a split copper tube is , at one end of which a 
long tongue of copper is left, which is kept in place by 
a hollow ebonite cylinder E'; to the free end of the 
tongue the negative wire R is attached. To co 
rod T is attached strip of — to which is 
secured electro-positive wire R, which through 
El, These wires are carried to the bell or signal to 
be operated. Before uniting C to B, the inventor puts 
into the lower at L, crystals of chlorochromate of 
— strengthened by an eighth part of sulphuric 
acid. 
4346. Grass, C. N. Blumberg.—Dated 25th October, 
1880.—(A communication from W. Kralik.) 4d. 
This consists in the decoration of glass by means of 
the application of filaments or other f ents 
log’ position, and of any colours, fixed by 
fusion upon the surface of the glass to be decorated. 


4353. Workinc or ComsBinep IRON AND STEEL, J. H. 
Johnson.— Dated 25th October, 1880.—(A communica- 
tion from J. Haldeman.) 4d. 
This consists in the mode of heating piles or boxes 
com: of a steel core surrounded by an envelope of 
puddled or other iron, viz., by first sub; ese 
ies to a low slow heat, such as will not injuriously 
affect the iron, until the heat penetrates who! 


body of the steel d by degree, so as to reduce it 
to a partially or wholly molten condition, and then, in 
the second place, changing the character of the heat so 
as rapidly to the iron envelope toa high white 
wel eat, and then by compression | 
the process, thus producing an absolute fusion 

of a weld of the two metals. 

43880. MouLpine, anp AMBER, J. 
C. Newburn.—Dated 27th October, 1880.—(4A commu- 
nication from F. J. Kaldenberg.) 4d. 

This consists in moulding amber under the applica- 
tion of heat and pressure combined, and in some cases 
sem istic condition preparato: submitting it 
either to heat and gueetene bined or to pr 

one. 

4382. Osrarninc AND APPLYING Motive Power, M. 
Travers.—Dated 27th October, 1880. 6d. 

This consists in the employment in obtaining and 
applying motive power of a rocking weight in combi- 
nation with an oscillating platform or bed, which 


receives its motion from the said rocking weight, and 
communicates such motion to hinery or apparat 
to be driven, the said rocking weight be actuated 
— maintained in motion by external or independent 
aid. 
4437. Burrer Boxes anp PLuncErs, W. Eyre.—Dated 
30th October, 1880. 6d. 

This relates to the manufacture of buffer boxes and 
plungers in such a manner as to dispense with the 
ordinary use of rivets for fixing the parts together, 


by means of an improved die. wing 

sents a box with a hollow centre in its base to receive 

the centre rod of the plunger. 

4529. Treatinc Pettsto REMOVE THE Master Hairs, 
BE. P. Alexander.—Dated 4th November, 1880.—(A 
communication from A. Fraser.) 6d. 

On the shaft C turns a cylindrical table D rotated 
by worm gear from the dri shaft B, and in its 
periphery is a slot containing a clamping bar to secure 
one end of the pelt with the fur downwards on the 
table. At the rear of the table is hung a frame E, to 
which is pivotted a yoke frame F carrying a tube G, 


[4329] 


and it consists in forging buffer boxes and plungers 
The dra repre- 


Sonereae acurrent of steam is passed. Above 
the tube is a mechanical picker of any suitable con- 
struction, and connected with such adjusting and 
operating devices as will ensure the gripping By the 
same of the long master hairs that project beyond the 
finer body of fur, and the extracting of such hairs by 
pulling them out by their roots. The pelt passes over 
the tube G from the table D as shown. 
4555. Centrirucat Macurye, C. Abel.—Dated 6th 
1880.—(A communication from BE. Langen.) 


The main feature consists in not connecting the 
centrifugal drum rigidly to its driving shaft, but by 
means of frictional contact surfaces, so ed that 
when the shaft, together with the drum, is lowered 


so as to bring the latter in contact with a stationary 
frictional , the frictional contact between the 
drum and its shaft is made to cease, so that the shaft 
then continues to revolve independently of the drum, 


which revolves upon the frictional surface virtue 

of its momentum until brought to a standstill, 

frictional resistance. 

4561. Furnaces ror Stream Borers, &&., F. 
Cheesbrough.—Dated 6th November, 1880.—(A con. 
munication from F. Jauner.) 6d. 


A portion of the air supplied to su combustio 
is heated in its passage fire 


bars. The fire-grate is com of a series of dee 

hollow fire bars, through which a portion of the - 4 

i. and —— up a passage at the back of the 

urnace, is introduced into the furnace at a point above 
é fire bars and fuel. 

4701. Batioon, H. A. Bonneville.—Dated 15th Novem- 
ber, 1880.--(A communication from A. de Schutten- 
6d. 

The form of the oon 18s that of an open parachute. 

A are gas reservoirs, two of which are in the form of 
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concentric in regard to each other ; B the para- 

chute made of cloth impermeable to air or water and 

fireproof ; C the place of the ballast ; K the reservoir for 
compressed air ; M the place for the engines. 

5129. Workixo Brakes By Fiuip Pressure, C. D. 
Abel.—Dated 8th December, 1880.—(A communication 
Srom G. Westinghouse, jun.) 6d. 

This relates to improvements on former patents of 
ists in bining with those 


the inventor, and ig 
arrang ts an arrang t for working the brakes 
also by compressed air, conducted directly from the 
main reservoir on the locomotive by an additional 
pipe, which may be called the non-automatic train 
pe ; and modifications are made in the triple valve 
n the construction and connection to the brake 
cylinders and auxiliary reservoirs, and in the cow 
of the pipes, so as to adapt them to the combined 


NS 


arrangements. The drawing is a longitudinalsection 
showing part of an auxiliary reservoir and brake 
cylinder attached to one end of it, with the modified 
valve arrangements attached at the opposite ends. A 
is the valve box, R the auxiliary reservoir, and C the 
brake cylinder, communicating by a pipe P! with the 
valve chamber V. The automatic train pipe is con- 
nected to the valve box A, and the non-automatic pipe 
is connected to the valve chamber V. 


5160. Evacvatinec Fire Damp From Coat 
F. Wodiczka.—Dated 10th December, 1880.—(Com- 
plete.) 6d. 

This consists essentially in the separation of the 
explosive gases of less specific gravity from the gases 


of greater epeatte gravity or atmospheric air in the 
mines, and in the separate dra’ off or removal of 
the lighter gases immediately after their formation by 
a suitable exhaust apparatus. The dra’ a 
a vertical section of a gas exhaust funnel for drawing 


ff the . A isthe chimney: B the main gas 
channel C the side E gas exhaust 


6226. Transmittinc TeLerHonic Messages, &c., A. 
M. Frankenburg.—Dated 14th December, 1880. 84. 
The apparatus described in this patent is intended 
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admit of district es being con- }on the same, Two clutches, one of which, 6, is | 2and3. Fig. 2 ts a perforated cylinder upon | end of which is forked to allow the chain to pass 
od eee ee lh. an po nce Me by | arr on one side of the drum, and the other on the | which the p material B is wound, and which can | through it, the other o_o crooked, so as to 
eans of a battery and transmitter at the central | other side of the drum, and are 80 keyed to the shaft | be put in communication with the vessel Fig. 1. Fig. 3 engage with the catch R to the door 8, as 
ot tion. The operating devices of the transmitter are shows a receiver A, in w e materials to be | shown. When Sis closed the lever Q 
r of stations, an rs. or woven ic, an com) ives a val . . 2, @ cross 
of yam butions —b between two sieves or apparatus. In Fig. 2 O is the semaphore arm. 
Fig. 4 shows a tank A contain a hot or co! ny 
plun; a perforated cylinder 6, upon which is dela Torre} (Compl ete.) 4d. 
wound the fabric D. This consists of a wheel provided with curved vanes 
{-——' 119. CLora Tenrerinc Macuines, H. H. Lake.—Dated | rotating on a vertical axis within a cylindrical 
| 10th January, 1881.—(A communication from G. P. | which ine is closed on two opposite sides and open 
Wood.—(Complete.) 6d. 
This consists in a cloth-tentering machine of the 
combination of a pinion C, the vibrating shaft A, an 
| upright shaft, and the gear wheels E and F, with a 
t second pinion, the sleeves D, and the connecting gear 
aT 


with an outer segment the other with an inner. The 
outer ent is connected with whole battery, the 
other with part of battery only. A vertical shaft C 
carries ae by which means contact is made and 
broken. The circuit to main office is made through 
line wire to transmitter post F, then to arm D, and 
to binding post G! and on to Q. figure will assist 
in showing arrangement. 
583'7. Fire Exmncrevrs, B. D. Bruneel.—Dated 20th 
December, 1880.—(A communication from H. Gubler.) 


6d. 

This relates to extincteurs for eptegting fon by 
means of carbonic acid gas, and it consists fly in 
the arrangement of that portion of the apparatus used 
for supporting the bottle of sulphuric acid, and in the 
| of releasing and discharging the contents 
when required. The case is of ordinary construction, 
but the top cover is concave on the outside M, with a 
circular central hole to enable it to be readil 
with water, and also concave on the inside N, 
it can be readily emptied. The hole is screw t 


y ied 
so that 
hreaded 


toreceive the aj us for su’ and d 
the bottle of E. This botttle is suspended below 
its centre of gravity, so that when released it will turn 
5357] 
A 


+ 


over and di 


harge its 
hold the bottle consists of a pl 
the hole in the cover, and from its underside depend 
two arms C, between the lower ends of which is 
pivotted an open sided spring clip, which takes into a 


The apparatus to 
A which screws into 


ve in the bottle. rough the plug passes a 

é the lower end of which carries a leaden sto 

fit into the mouth of the acid bottle, acting asa 

and at the same time retaining the bottle in a ve 

position. 

5416. Compressep Tonacco, &c., W. R. Lake,—Dated 
24th December, 1880.—(A communication from I. 
Lindsley.)—Complete.) 6d. 

This consists of a machine for forming bars of com- 

tobacco, by forcing the tobacco in consecu- 

ively compressed adjoining charges through a die 

at both ends, the impression made by the face of 

ie plunger the outer surface of each 

el as it is fed to the die tending to produce in the 

ting product separable joints, whereby the bar 

may be divided transversely into sections correspond- 
ing to the original charges. 

36. Manuracrure or Wire Naits For Boots anp 
Suoes, H. H. Lake.—Dated 4th January, 1881.—(A 
communication from J. Hitchcock and D, C. Knowl- 
ton.)—(Complete.) 6d. 

This consists partly in the combination of three 
cutters, the first of which is formed with two holes for 
the wire and the driver, the second with a groove, and 


Ito 


cal 


the third with two ves, one groove in connection 
with the groove of the second cutter forming cutters 
[36] 


away 


or ion of the wire to shape the 

nail, and the second groove in the third cutter and 

the grave in the second cutter forming a throat from 
which the finished nail is driven. The drawing shows 

a side elevation of the machine. 

Rauway Dumpina Wacons, W. R. Lake.—Dated 
6th January, 1881.—(A communication from W. H. 
Paige.)—(Complete.) 6d. 

A represents the two side sills of the wagon, and C 

two inside sills of timber, all extending in a direction 

lengthwise of the wagon. To these sills the cross 
timbers and floor boards of the wagon are secured, and 
to the lower side of the wagon or beneath the floor 
are secured suitable bearings, in which are arranged 
extending the 14, one on each 
x lengthwise e@ wagon. On each side 
these shafts is a 8 arranged to revolve freely 


shaft and engage with the drum 
jections on the clutch, and also on 


drum, and cause the latter to revolve according as 
one or the other clutch is brought up against the 
drum. 


39. Srreer Curbs AND GUTTERS FOR THE RECEPTION 
or TELEGRAPH WIRES, H. J. Haddan.—Dated 4th 
1881.—(A communication from J. D. 

Townsend.)—{Complete.) 4d. 
This relates to a conduit for telegraph and other 
of a flanged case or chamber 


conductors, 


wheel G and H, with the means for driving the 
upright shaft and its sleeve separately, and mechanism 
for regulating the said drivin; 


ig means, whereby the 
relative movements of the pinions C may be varied 
with respect to each other. 


202. Foo-sionats, H. A. Bonneville.—Dated 5th 
January, 1881.—{A communication from F. Brown.) 
—({Complete.) 6d. 

This relates to an improvement in fog-signals known 
as “sirens,” and it consists in combining therewith 
casing A with openings to admit and other openings 
to discharge air supplied to it by a fan E mounted 
within the casing, such fan serving to draw in the 
air through one set of openings, and to discharge it in 


intermittent currents through the other set, thus 


movable cover forming a step and gutter piece for the 
curb and gutter. 


75. Merauic Packiyos, 7. Tripp.—Dated 6th Janu- 
ary, 1881.—(Complete.) 6d. 

B loosely through the end of 
the cylinder A, to which is rigi y secured the inner 
end of a cylindrical case or cup C by means of a ring 
D. The case C forms the stuffing, and it contains the 
sectional packing tituting this inventi It con- 
sists of a flexible or contractile packing —. E com- 

of two sets of plates, one set being right angled 
les in cross section with their inner faces of a 
segment of acirele equal to one-fourth the circumfer- 
ence of the rod B. ne outer series are also four in 


number, and have flat faces to conform to the outer 
faces of the first plates, and cover the b ae between 
each pair. The outer plates are surrounded by a band. 
The ends of the ring E thus formed are bevelled and 
surrounded by discs F and G, the former bearing with 
a bevelled surface on a corresponding bevelled ring H 
resting on the end of the case C, and the other being 
acted upon by springs L. 
188. or TextTILe MarTerRIALs For Ex- 
TRACTING Fat or Liquips, &c., He 
Dated 12th January, 1881.—(A communication from 
S. Godchaux.) 6d. 


. 1 represents a t vessel in which vacuum is 
pirdeoalitg any suitable means, A is a vacuum or 
(138) 


laddan.— 


pressure gauge 
suction tap 


F pipe 


;B connecting with the pump, D 
for the ah, e bath, 
connecting the vessel with Figs. 


forming a street curb, yhamber form- 
ing rey gutter, the chamber being suitably connected gue ke 
together at the side and ends, and covered with a re- as to vary 


P ig a loud tone to act as a signal. The fan is 
e tone. 


229. Restorinc Waste VULCANISED INDIA-RUB- 
BER OR Gutra-PERCHA &c., H. H. Lake.—Dated 18th 
January, 1881.—({A communication from H. A. 
6d. 

This consists, First, in restoring waste vulcanised 
india-rubber by first istening and dampening the 
material with water and evapora’ such water, and 
then istening and dampeni e material with 
turpentine, camphene, or equivalent substances, and 
subsequently heating or evaporating the turpentine or 
the like; Secondly, in the treatment of waste vulcan- 
ised india-rubber or gutta-percha and the compounding 
of a vegetable oil or oils, or a resinous material or 


materials, or both with the same; Thirdly, of an 
insulated wire wra with a strip or sheet of tin 


foil or other suitable material in such a manner that 
it runs in the direction of and parallel with the len; 
of the wire, and is surrounded by an insula‘ 
material. 


274. Watcnes, W. R. Lake.—Dated 21st January, 
1881.—{4A communication from T. C. Comstock.)— 
(Complete.) 6d. 

This relates to improvements in watches in which 
@ worm and spur wheel operate in conjunction with 
a pitman or crank, and the point, and the 
works are all enclosed in a dust-proof case, springs 
being used to guide certain levers into their respec- 
tive sockets on the stems of the watch ; and it con- 
sists, First, in a dust-proof inner case with glass or 
metal panels at top and bottom to receive and hold 
the works of the watch; Secondly, in providing the 
outer case with a stationary bezel on one side against 
which one edge of the case rests, and in affording 
means for securing the inner case inside the outer 
one, and at the same time secure the two sections 
of the inner case firmly sogether ; Thirdly, in provid- 
ing means for regulating the watch from the outside 
without exposing the works to dust and dirt ; and 
Fourthly, in providing means for holding the L-sha) 
lever in eo so that when the stem for win 
the watch is inserted in the case the lever is alwa‘ 
- position to enter a retaining groove formed in the 
stem. 

2'75. ImprovemMENTs IN ELECTRIC SEMAPHORES FOR 
Raitways, W. R. Lake.—Dated 2ist January, 1881. 

communication from F. R. F. Brown.) 


6d. 

The object of the inventor is to provide simple and 
effective mechanism for operating railway and 
consists partly in a simple combination of gearing 
operated by a weight, and so arranged that the 
strength of the electro-magnet need not be in propor- 
tion to the said weight. D is the electro-magnet 
suitably located to actuate a properly magnetised lever 


E, which is so placed that when in a certain position 
it supports the arm F on the plate G, holding the dog 
H in gear with the ratchet wheel, and thereby support- 
ing the weight without sustaining any strain 
therefrom. Thus a very weak electro-magnet will 
answer the purpose, while at the same time as heavy 
a weight as the material of the gearing will sustain 
may be hung upon the chain M. Thus the motion of 
the phore can depended upon, provided the 
weight is wound up, to ensure which he pivots to the 
lamp stand or any other suitable place a lever Q, one 


on two opposite sides, so that the wind entering the 
wheel at one side shall escape at the other side. The 
said frame is revolved, or adjusted to the wind 
vanes fixed on its top, one of which vanes is adj 
able, and may be moved to regulate the supply of wind 
to the wheel. 


431. Movu.pinc ARTICLES OF CELLULOID, &., 
W. R. Lake.—Dated 1st February, 1881.—(4 commu- 
nication from W. B. Carpenter.)—(Complete.) 6d. 

This consists in moulding the article from a blank 
tube which is clamped in a se te die, each end of 
the tube being provided with a plug adapted to be 
tightened by degrees, and a current of steam is caused 

circulate through the tube while the dies are 
heated by a circula’ in their interior. When the 


tube is sufficiently heated the ends are an 
an internal applied to force the tube into the 
mould, after which a coo! fluid is circulated through 
C are ies ; D a screw to opera‘ pl ugging 
device G; and E the screw to clamp the dies together. 
563. Fitter Presses, H. FE. Newton.—Dated 9th 
February, 1881.—(A communication from A. L. 
G. 4d. 
tes to presses with chambers to receive the 
liquid formed by placing together a number of filter 
frames and press plates, with a filtering medium 
between, the frames and plates being tightened up 
by screw pressure. To remove the frames the screw 
has 40 te withdrawn dist: whi 
causes great loss of time, to avoid which the crosshead 
of the press in which the screw takes is arranged to 
turn on its horizontal axis, so that by unscrewing the 
screw about two turns, it will be withdrawn from the 
movable head plate of the press a sufficient distance 
to allow of its being brought into a vertical position by 
turning the ci ead on its axis, when the filter 
ewe and press plates may be removed or 


641. Motor Enornes, E. M. Strange.—Dated 15th Feb- 


ruary, 1881.—({Complete.) 6d. 
The object of the invention is to utilise atmospheric 
air with the steam generated or expanded by the heat 


evolved in the compression of the air as an expansive 

dium for producing motion. A is a steam boiler; 
B, an engine cylinder, the lower end of which is con- 
nected to the boiler, so that one side of the piston is 


acted on by the steam, while the other side is used to 
compress air, which passes into the — and 
m with the steam is utilised to drive the pisto 
The 
suppli 
pressing the air » Such 
mixing with the compressed air and proceeding to the 
lower end of the cylinder to act upon the underside of 
the piston. 


676. UniTING THE BARRELS OF DouBLE-BARRELLED 
uns, R. H. Brandon.—l6th February, 1881.—(A 
communication from H. Peper.) ee 4d. 
Connecting hooks are attached to the breech piece. 
which is of steel, and through it are bored two conical 
holes to receive the two barrels turned conically at 
their breech ends to fit these holes. The holes are 
‘bored so that when the 


the open space between the barrels and are 
to the breech piece and the double link by screws. 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


240,220. Feep-water Hrarer, Edward H. Asheroyt, 
Lynn, and Samuel Tucker, Boston, Mass.; said 
Tucker assignor to said Ashcroft.—Filed February 

1881. 
Claim.—A shell or casing for feed-water heaters, con- 
densers, or similar apparatus, provided with a separable 
annular ring, recessed, as shown, interposed and 


as to revolve with it, and to slide to and fro along the 
SOOO by teeth or pro- 
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Af *\¥ barrels being reduced at this point. Two strips fill up 
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tube sheet, substantially as shown, and for the purpose 

set forth. 

240,265. Apraratus ror Freprne Charles H. 
Palmer, New York, N.Y., assignor to John P. Jones, 
Gold Hill, Nev., and Abram M. Loryea, San Fran- 


B is on the locomotive and the other 
portions D E on the tender, in combination 
with the fan D1, feeding and grinding mill G H, 


and furnaces A, as and for the purposes specified. (3 

The feeder described, composed of the rollers ef 
provided with teeth or Sata. and inclosed 
within a casing F having a hopper F! and clearers I all 
combined and arranged as and for the pu 
fied. (4) The mill and feeder described, having the 
rollers G H provided with teeth arranged as shown, so 
that they may work past each other, in combination 
with the casing F, hopper F', delivering passage E, and 
gearing G! H!, so as to work Gustuaclines at different 
speeds, as herein specified. 

240,271. Takxe-vp Hoox ror Ropes or CuHarns, 
Lawrence Rawcliffe, Lawrence, Mass., assignor to 
himself and Richard Preston, same place.—Filed 
November 29th, 1880. 

. Brief.—The hook is particularly intended for attach- 
ing a weight to the rope that around the end of 
the warp beam of a loom. The base portion of the 
link is received in a recess at the back of the hook and 
the rope is between the binding cam of the 
hook and the upher portion of the link, and is there 
clamped. Ths jpping 


and hook are adjusted by sli 


8 speci- 


them upward upon the rope, but when they 
drawn downward they bind a the rope. —, 
(1) The hook provided with the bind! cam and the 
link receiving recess, asset forth. (2) The combination 
solid the provided with the 
ing cam, an e recess for reception of link, 
all as specified. a ” 
240,278. Freep-water Heater, Frederick Shickle, St. 
Louis, Mo.—Filed January 29th, 1881. 
Claim.—{1) The herein-described feed-water heater, 
iting of the chamber B, the tubes D, chamber J, 
tube F, fixed in the shell of the chamber J, and held 
loosely in the shell of the chamber G, inlets E G, and 
outlet H, substantially as described. (2) The combi- 


[240.278 | 
bd 
W 
c 
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nation of the chamber C, tubes D, chamber J, and 

pipe F, the latter being held firmly in the chamber J, 

and loosely in the chamber C, substantially as de- 

scribed. (3) The bination of the chamber B, tu 

D, chamber J, and blow-off tube M, substantially as 

described. 

240,288. Macurxe ror Benpinc Sprinc Harrow 
Teeth, Jacob K. Wagner, Kalamazoo, Mich.—Filed 
October 29th, 1880. 

Claim.—{1) The combination, with the stationary 


former B and rotary frame C provided with the slid- 
ing block D and presser-roller D', of the clamping 

te H and lever L, having a cam formed on its 
ower end, substantially as set forth. (2) The combi- 


tion, with a standard 


former B sec 


presser roller D!, and weight E, leys F, and cord o 
connec’ the weight and sliding frame, substantiall 
as set fo: (4) In combination with the weight 
and frame C, the guide stem E! and the lif -cord 
G, substantially as and for the purposes shown. 


240,293. Apparatus, David M. 
Weston, Boston, Mass.— Filed February 23rd, 1881. 
Claim.—{1) The covered rotating drum provided 
with the axial outlets L for the material of least 
specific gravity, and with an outlet at its outer side 
for the material of greatest specific gravity, combined 
with the inlet pipe, to permit the milk or other 
material to be introduced into the drum, and with the 
surrounding casing, substantially as described. (2) 
That improvement in the art or method of 
milk which consists in separating the milk and cream 
by centrifugal action, and discharging the cream 
a from the centre of the drum through an axial 
the tp drum outward in 


the direction of the axis of the drum, to thus prevent 
brea the cream globules, as and for the purpose set 
forth. (3) That improvement in the art of creaming 
milk which consists in feeding the drum with milk 
under hydrostatic pressure, separating the cream from 
the milk by centrifugal action while the milk is under 
hydrostatic pressure, and discharging the cream 
directly from the centre of the drum in the line of its 
axis of rotation by hydrostatic pressure, substantially 
as described. 


240,299. Stream Generator, Benjamin Brazelle, St. 
Louis, Mo.— Filed September 1st, 1880. 

Claim.—(1) The combination, in asteam generator, of a 
cylindrical shel], closed at both ends, a fire tube or 
tubes traversing said shell, and a steam receptacle 
located within the shell and surrounding the fire tube 
or tubes below the water level, substantially as set 
forth. (2) The combination, in a steam generator, of 
a cylindrical closed-ended shell, a series of fire tubes 
traversing said shell, a steam chamber located within 
said shell below the water line, and a series of water 
tubes steam chamber, substantially as 
set forth. (3 i combination, in a steam generator, 
of an upper and a lower water chamber, a series of fire 
tubes traversing said chambers, a series of water tubes 
connecting said chambers, each forming an annular 
water passage around one of the fire tubes, anda series 
of return water tubes, each presenting its entire cross 
section for the of water from one to the other 
chamber, substantially as set forth. (4) The combina- 
tion, ina steam generator, of a vylindrical closed-ended 


shell, a steam chamber having its upper and lower 
walls formed by two flanged ‘heads secured to the 


| 


shell below the water level, a series of fire tubes 

connecting the heads of the cylindrical shell, a series 

of water tubes connecting the.heads of the steam 
chamber, each = of fire and 
presenting an ann’ section for the passage of water, 

a series of return tubes connecting the heads of the 

steam chamber, each open through its entire extent 

for the passage of water, and a pipe establishing com- 
munication between the steam chambers and the 
steam space above its upper head, substantially as set 
forth. (5) The combination, in a steam generator, of 
a furnace having an — projecting throat or 
outlet for the products o' bustion, a vertical shell 
inclosing steam and water receptacles and located 
above said furnace, a fire tube or tubes traversing said 
shell, and a return flue or flues communicating with 
the fire tubes around the throat of the furnace and 
below the upper level thereof, substantially as set 
forth. (6) The combination, in a steam generator, of 
a vertical shell having a series of direct-draft fire tubes 
and an internal steam chamber located below the 
water line, a return flue surrounding said internal 
steam chamber, a furnace having an upwardly project- 
ing throat or outlet for the products of combustion, 
and an annular passage connecting the direct-draft 
tubes and return flue around the throat of the 
furnace and below the upper level thereof, substan- 

tially as set forth. . 

240,321. Fricrion-pump ror Horse Rakes, David 
Maxwell, Paris, Ontario, Canada.—Filed September 
10th, 1880. 

Claim.—The combination, with the metallic hub A, 
provided with the projection B, bevelled at its outer 
end, and boss F all cast in one piece, of the lever G 
bifurcated at its lower end and provided with pins an 


conically-dished disc E, having sockets, and adapted 

to be su and guided in its movements by the 

— A tantially as described, and for the purpose 
01 


240,329. Horstinc Macutne Brake, Bugene 0’ Neill, 
San Francisco, Cal.—Filed February 26th, 1881. 
Claim.—{1) The brakes C B, centrally supported by 


th links F, and the pas or journals 
c gi 


e 
L upon which they turn loosely, so as ve an equal 
po sean of all pute of the brake block upon the wind, 
substantially as described. (2) The brake blocks 
having their centres supperes upon the links F by pins 
or journals, as shown, in combination with a double- 
acting lever H and connecting rods K, whereby the 


brakes are caused to approach to or recede from the 
wheel in lines radial to i centre, as herein described. 
8) The brakes suspended — the links F by the 
journal or pins E, and opera’ by the double-acting 
ever H and side rods K, in combination with the 
regulating screws L and N, substantially as and for 
the pur herein described. at The regulating 
screws N, which prevent the falling of the upper 
of the shoes —— the brake wheel, and 
rmit the adjusting of their wear and position, as 
erein described. 
240,339. Saw, William F. Rothenberg, 
Lincoln, 1U.—Filed February 21st, 1881. 
Claim.—The standard D, having _— and hook F 
to secure it to the log, combined with the rocking lever 


Ec semicircular saw A, by means of an adjust- 
able pivot, all constructed as and for the purposes 
herein described. 


240,349. Dup.ex TeLeorapn, John C. Wilson, Boston, 
Mass.—Filed January 5th, 1881. 

Brief.—A system in which the equating batteries 
nullify the effects of the distant main batteries on the 
home relays, so that when both keys are down the 
home instruments work by their local or equating 
batteries, and when either key is closed singly the 
distant relay works by its respective main battery, 
the home main battery being cut out while the home 
equating battery is cutin. Claim.—(1) That i:mprove- 
ment in the art of duplex telegraphy which consists 
in maintaining a relay unaffec’ by the currents 
transmitted from the same station therewith for sig- 
nalling a distant station, as hereinbefore described, b 
closing an independent local battery circuit remade 4 
the said relay when the main battery current is 
removed therefrom, and vpening the said local 
circuit when the main battery current is thrown on, 
the said local current being equivalent to the main 
current in its effect on the relay at that station, but 
having no appreciable effect on other relays in the 
main circuit, substantially as and for the purpose 
described. (2) In a duplex telegraph system, the 
main battery and line and relay therein, and a local 
battery and circuit ing through the said relay 
and adjusted to uce an effect upon the said rela: 
substantially equal and of the same character wit 
that of the main battery, combined with a trans- 
mitting instrument provided with closing points 
arran, to close the local circuit in the movement 
by which the main battery at the home station is 
removed from the line, and open the said local circuit 


by the movement that puts the main home ba‘ 
to line, substantially as and for the purpose described. 
(3) In a duplex telegraph system, the main batte: 
and its circuit and relay therein, and the local circuit 
joining the said main circuit on either side of the 
said relay, the coils of which are thus common to 
both the said circuits, and a battery and rheostat in 
the said local circuit, whereby its effect on the relay 
is made substantially the same as that of the main 
battery, and the impulses from a distant station are 
confined mainly to the said relay, combined with a 
suitable circuit-controller to close the said local circuit 
only when the main battery at the same station is 
removed from the line, whereby a current from a 
distant station will uce the same effect upon the 
said relay whether it is under the additional influence 
of the current from the main or k battery at 
its own station, substantially as and for the purpose 
set forth. 

240,368. Sram Trap, Geo. W. Blake, New York, N.Y., 
assignor to Kelly and Jones, same place and Pitts- 
burg, Pa.—Filed January 29th, 1881. 

Claim.—(1) The combination, in a steam trap, of a 
receiving chamber, a discharge chamber, an inwardly- 
spouting valve for controlling the outlet of water from 
the discharge chamber, a lever in the discharge 
chamber for operating said valve, an open cup-like 
float in the receiving chamber, a rod py © con- 
nection between said float and lever, and a d 
pine, through which water is discharged from the 

ttom of said float into said discharge chamber, and 
thence through the outlet valve, substantially as 

specified. (2) The combination, in a steam trap, of a 

receiving chamber containing an open cup-like float, 

a di chamber containing an inwardly-openin; 

outlet valve, a lever and rod connecting said float an 

valve, and a pipe surrounding said rod, through which 
water is disc’ ed from the bottom of said float into 
said discharge chamber, and thence through the out- 
let valve, substantially as specified. (3) The combi- 
nation, in a steam trap, of the outlet valve F the float 

, having a well, the lever H and rod K connecting 
said float and valve, and the discharge pipe D sur- 
rounding said rod and terminating in the well, 

substantially as specified. (4) The combination, in a 

steam trap of the outlet valve F, the float J, and lever 

Hand K, connecting said float and valve, and the 

push-piece L, substan’ as specified. (5) com: 


bination of the valve F and the seat-piece G, ha 
a hole forming a guide for the valve, and spol 


its side for the passage of water, substantially as 

specified. 

240,383. TeLerHone CALL-BELL OR ALARM, George 
A. Cardwell and Nelson L. North, Brooklyn, N.Y.— 
Filed November 13th, 1880. 

Brief.—A local circuit wep | a bell is closed by 
means of a revolving lever carried by clockwork, the 
said clockwork being controlled by an electro-magnet. 
Claim.—(1) The combination of the great wheel C, 
_ E, pin-wheel D, pivotted lever I, contact lever 

, and contacts N with a train of clockwork, substan. 
tially as described, a local electro-magnetic alarm, 


teolled th thy Ai 


ug’ of said clockwork, 
and an electro-magnetic detent, through which the 
clockwork is controlled, es as and for the 
purpose set forth. (2) In a telephonic or telegraphic 
call or alarm, the combination with the clockwork 
mechanism under electro-magnetic control, substan- 
tially as described, of the local electro-magnetic call or 
alarm, the contacts N N and the contact lever M, sub- 
stantially as and for the purpose set forth. 
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THE Colossus, now in course of construction 
at Portsmouth is to be fitted with a manganese 
bronze propeller, in place of the one of gun-metal 
caiainalig ordered. is decision has been arrived 
at after a series of comparitive experiments made 
with the two metals in the presence of Mr. Far- 

uharson, of the Admiralty, at the works of 
em Maudslay, Sons, and Field, the contractors 
for the engines. Bars of both metals, one inch 
square, were placed on supports 12in. apart, and 
first subjected to a steady pressure applied in the 
middle of the bars, and afterwards to impact by 
a weight of 50 lb. falling from a height of 5ft. 
With a steady pressure the gun-metal bars slipped 
between the supports or broke with a strain of 
28 cwt., while the manganese bronze bars required 
54 cwt. to break them. Tested by impact, the 
-metal bars broke with from seven to eight 
Gee, while it took from thirteen to seventeen 
blows to break the manganese bronze bars. The 
ultimate bend of the latter was also in both cases 
more than that of the gun-metal, thus showing 
fully double the strength with superior toughness. 
The advantage claimed for the manganese bronze 
is that it les a thinner and better blade to be 
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joined to the shell or casing and bonnet or head | nation with the stationary former B, rotary frame C, 
Gs bevelled joint, and forming a support to the oes with the sliding block D and presser-roller en: 
1, of the weight E, and cord and wy and curved 
240.220) rest O. substantially as set forth. (3) The combina- 
[240.220] 
‘ 
cisco, hued Feoruary idth, 
Claim.—(1) In combination with a furnace, connect- 
ing-duct, and blower, a fuel-feeding and pulverising 
mill and flexible pipe connection, arranged for joint 
operation, as and for the purposes herein specified. 
(2) The fiexible connection C between two sec- 
tions of the when the 
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7 7 Ir is now expected that the Board of Trade Ie 
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| sioners the rights and interests in the bed of : 
| the sea at that port, and that a loan of £40,000 ; 
| | will be granted for harbour works. i 
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THE DESTRUCTION OF THE PALLISER GUN. 

Sir W. Pauwiser continued and effectually completed the 
testing of his gun to destruction on Saturday last, May 
28th, nearly following the course he a eee. which was 
indicated by us in & Enoineer of January 28th. It 
may be, perhaps, remembered that in his previous trials 


the gun had been double-loaded five times, ye Th 


with a hinder charge of 13 Ib, 12 oz. with an 88 Ib. soli 
shot, and a forward charge of 10 Ib. 10 oz., and asolid shot 
of 75 lb., and ending with 22 Ib. of powder and a 100 lb. 
shot, having in front of them 14 lb. of powder, and an 
85 lb. shot, pebble powder being used throughout. There 
was abundant evidence of the gun having been subject to 
violent pressure. Indeed, it could not have been other- 
wise. i has been objected that pebble powder would not 
burn properly, and would not — a high-pressure in a 
of this calibre. The emp — of pressure gauges 
would be, of course, the immediate means of answering 
this objection. These were wished for by Sir W. Palliser, 
but were not procured in time to be used. Nevertheless, 
the violent recoil of the piece and other proofs existed to 
show that the gun had been subject to very severe 
stress, apart from the fact that the authorities have 
committed themselves to a sort of scale of com- 
ison as to the action of pebble and R.L.G. powder in 
a 7in. bore in laying down as alternative service c 
22 lb. R.L.G. or 301b. of pebble. Sir W. Palliser was him- 
self unable to be present on Saturday last, but had given 
orders that the gun should be fired in the same way as on 
the last occasion, except that a shell was to be substituted 
for the front shot, and that pressure gauges should be 
employed. We have already—see Encinzer, January 28th 
s cbjected to the employment of a shell until pressures 


right. The gun had not apparently recoiled to any dis- 
cernible extent. 
Before goi 


Let us look at the broad features of the case. A gun 
bears four rounds of double loading with shot without 
showing further signs of yielding than slight local expan- 
sion at the seat of explosion, The fifth round exactly 
resembles the fourth, except that a shell is substituted 
for the front solid shot, this being done on the plea 
being urged that the shell in the 38-ton gun had cer- 
tainly assisted to break up the piece. Sir W. Palliser 
was then warned that his gun might be expected to 
yield similarly. The result is that the gun not only 
yields, but it yields in a most violent way. 

Sooner or later unquestionably the gun must have given 
way; but isit likely if the shell had no effect—if, in fact, the 
gun could be said to be fired precisely under the conditions 
of the previous round—that the whole thing would so com- 
pletely shiver into fragments and discharge masses of 
metal, earth, and timber into the air. We must remember 
this gun had three wrought iron tubes. Might we not 
expect that the overstraining caused by the exact repetition 
of the last round, while it might burst the gun, would yet 


be so far resisted by the coils that they would not fly 


Nevertheless, we are unable to explain how the front pro- 
jectile under these conditions got clear of the muzzle por- 
tion and went 13ft. 6in. into the butt. 

The shell is not,as we should have expected, broken and 
wedged up, but it is in what may be an equivalent condi- 
tion. It is set up and bulged as shown roughly, and in an 
exaggerated form, in Fig. 3. One stud, it will be seen at A, 
is torn away, —- a considerable piece of metal with 
it. The base is fo in toa certain extent; the iron at 
the side B is forced into the groove D a considerable depth, 
so as to form a distinct rib along the shell. Slight indications 
of moulding from the other grooves may exist, but are 
doubtful without means of measurement. The pressure 
gauge C cannot be got out of the base without special 
means. The projectile entered the butt to a depth of 
13ft. 6in. Fig. 2 shows the muzzle fragment considerably 
bell-mouthed, and opened at the broken end, but free from 
all weuams £25 cuts in the forward portion of the bore. It 
is impossible to enter the shell in the bore of this fragment, 
owing to the shell being too much set up. The stud D 
henlly shows si of driving fairly through the 
bore. In default of gauges and further investigation 
it is necessary to k doubtfully. The tool marks, 
however, are sharp pe the shell, and it has no 
appearance of having been driven through a bore which 
human strength could not now cause it to enter. On 
the whole, we are inclined to hold that the shell 
jammed, and then by some means cleared itself of the 

ing bore. We do not consider that the Palliser system 
1s at all in fault because the burst under such circum- 
stances. It could do nothing else. We much regret 
having no record of previous rounds by pressure gauges, and 
also that no pressure gauge was put into the breech end 
but we feel confident that the former experiments threw a 


FIC.2. 


had been registered with shot only in the bore. We con- 


ceived that a shell was 1g iy wedge and burst the gun, | gun 


however strong it might be, and then the opportunity 
would be lost of obtaining a register of pressures applicable 
more or less to all the previous firing. We hoped, there- 
fore, that one round would have been fired with shot, and 
that the gun might have borne it, before employing shell. 
Before the double-loading experiment took place, two 
rounds were fired from Sir W. Palliser’s B.L. gun; that is 
to say, an old gun fitted with his breech apparatus, 
A description of this will be found in Tur Enoinzzr of 
November 12th, 1880. We have nothing now to add to 
this. A pressure gauge was inserted in the base of the 
projectile of the second round. After firing, the copper was 
set up. to an extent ing only 3°4 tons per inch as 
measured by Captain Morley, R.A., Proof Master, Royal 
Arsenal, Captain Edward Palliser, who had been detained 
in London, arrived just in time to be present at the firing of 
the double loading experiment. The loading had then been 
partly effected. It is due to the Pallisers to remark that 
they had left such orders, that in their absence the Woolwich 
authorities had every opportunity of examining—we 
might almost say of 7 out—anything they wished 
very fully. At Colonel itland’s suggestion a pressure 
gouge was put in the front cartridge as well as on 
the base of the front projectile. e could wish that 
another had been employed in the hinder Great 
or small, it seems desirable to investigate all that falls 
within our reach in an expensive and interesting experi- 
ment. 
. On firing, the whole bomb proof cell in which the gun was 
placed was blown open, beams and large fragments of metal 
shot up into the air perhaps to the height of 80ft. or 100ft. 
and fell at ranges which showed the desirability of keeping 
at a more distance than had been thought 
On examination it was found that the 
gun been blown completely to fragments, being 
torn open longitudinally and transversely, each trunnion 
having its own ent, and the breech portion being 
completely torn to pieces. The wrought iron lining tubes 
were found in small pieces, broken up somewhat in 
the same be he portions of those of the 38-ton gun at 
Woolwich. The largest portion was the muzzle end, which 
remamed entire to the | of from about 44ft. 
The solid—hinder—projectile was about 10 yards to the 
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into scores of small fragments, and also that the 
would recoil? Three guns, or certainly two, 
chiefly made of, or lined with, wrought iron have now 
been burst with a shell in front of a forward charge with 
shot and charge behind them, and each of them has in the 
immediate locality of the front charge shivered as wrought 
iron or soft steel seldom shivers. In the case of the 38-ton in 
the Arsenal there was undeniable evidence that the shell 
had broken up and wedged violently outwards into the 
very ves of ae og ; that, then, and not till then, the 
gun burst. e naturally look for evidence of a 
similar kind at Erith in the Palliser gun experiment. In 
the meantime it is due to the Woolwich to point out 
that behind the trunnions they held together intact. It is 
terrible to contemplate what might have happened on 
board the Thunderer had its gun burst almost like a 38- 
ton shell. It is not fair to ——— the patched up and 
much enduring old gun employ x Sir W. Palliser with 
them ; but the fact must be noticed that its breech portion 
went to pieces when it eventually yielded. ; 

It might be going too far to say that when a shell is 
fired under these circumstances it would invariably break 
up and wedge the bore tight, but we are inclined to think 
that it bite orem | do something of the kind—in fact, 
that the charge behind it, being driven up and fired under 
great pressure, would generally act so suddenly as to break 
it up, and then, probably, jamming would follow, resulting 
in something for the moment like the plugging up of the 
gun, which would fly into fragments either about the seat 
of pressure or throughout its mass, A thorough investi- 
gation of all the fragments of the gun is n , in such 
a case as this, to arrive at anything like a satisfactory 
conclusion, 

Fig. 1 shows the state of the gun when loaded, except that 
the hinder projectile being flat-headed, not ogival, as here 
shown, it is probable that the front projectile and charge 
were further back than shown in figure. The muzzle por- 
tion then broke off entire, opposite about the centre of the 
front projectile. This in the case of a bas jam 
up without fracture of the shell might, and probably would 
happen. In fact, in this case we should have perhaps even 
a more violent burst than took place in the 38-ton gun, 
when a part of the projectile went through the bore. 
This, indeed, we think would account for the tremendous 


violence of the strain on the breech portion of the gun. 
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very violent strain on the gun which it bore admirably, 
but we must recognise this trial as further evidence that the 
Thunderer guns had a more severe shock than mony 
believed. e must, however, record the fact that Sir W. 
Palliser, as well as another high authority, consider that 
the shell passed through the bore. In this case this round 
differed from previous ones in a less degree than we have 
supposed. In the same degree then would the double 
shot trials more nearly represent the conditions of the 
Thunderer gun experiment ; so that there might be better 
ground for comparing the Palliser gun favourably with 
the latter, but both of them would have been blown into 
pieces under a rather less extraordinary strain than we have 
sup Personally we should enjoy seeing a few other 
typical guns tested in the same way. If the authorities 
are not going to employ the 35 tons Whitworth guns 
taken out of the Neptune, might not one of them be 
available for such a purpose ? 

We trust that the pressure gauges employed in the 
above trial may be soon examined, when it will be seen 
no doubt that the pressure was very high—very possibly 
beyond the power of the gauge to register. 

riefly,as far as we can see, these Palliser which 
are only old cast iron pieces patched up on the Palliser 
system of conversion, have stood tests of unheard of 
severity. If this is questioned, it is open to Government 
or anyone else to double load their with shot and 
a placed alternately, and fire them pitblicly, as Sir 

. Palliser has done. At the same time we do not regard 
this double loading with shot as representing the condi- 
tions of the Thunderer guns, even on its own scale. 

Lastly, we are inclined to think that the last shell trial 
fell ~ rtionately more heavily on the Palliser gun than 
on the eae guns if the shell wedged up and closed 
up the bore as we suggest. The Thunderer gun fired in 
the Arsenal was cracked and torn up to its muzzle ; in 
fact, that portion of the gun was a total wreck, being 
shivered as well as cut deeply in the interior by the pas- 
sage of langridge through the bore, at the same time the 
violence of the recoil was much dwelt on. The muzzle 
portion of the Palliser gun in front of the seat of the front 
projectile is intact, and shows no signs of anything having 
passed through it. The shell was not of the same section 
as that of the Thunderer gun, It was softer and smaller, 


and hence, perhaps, instead of breaking, it set up and 


to = of the case, bearing upon 
the Thunderer guns. On the fact of Sir W. Palliser’s gun 
eventually bursting we lay no stress, Every one knows 
that it must be possible to burst a gun sooner or later. 
is, also, was an old, patched-up, and greatly-abused : 
apon. It was wonderful that it should stand so long, 
but we think it important to notice certain features, for 
the sake of —< justice to our wrought iron guns, which 
we are not likely to be accused of marge | favouring by 
those who have read our articles on steel and iron ordnance. 
i FIG.I 
29 
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plugged the bore, which was then certain to go with great 
violence, the earth being blown and torn up in a crater 
beneath the breech, and the breech cascable lying with 
’ the rope through it about 7ft. away. 


LONDON FIRES. 

Ixy Tue Enorveer, Vol. xxxix., No. 1008, p. 273, we 
devoted a statistical article to the subject of London Fires, 
ranging over the entire period of forty-two years, from 
1833 to 1874, both inclusive. Six years more are now 
added to the account, and with additional data thus 
obtained, it becomes a matter of more interest, and, per- 
haps, of practical importance also, to inquire how the 
metropolis stands at the present time in respect to the 
general fire risk. The test which we applied to this sub- 
ject on the former occasion consisted in the observed ratio 
between the number of fires and the population. Thus, in 
1833 there was one fire to each 3734 of the population, 
whereas in 1874 there was a fire to each 2162, thus show- 
ing a much higher proportion of fires at the latter date 
than at the former. Captain Shaw, C.B., the able and 
devoted chief officer of the Metropolitan Fire Brigade, in his 
report on London fires during the year 1872, had remarked 
that while the number of fires for the previous forty 
years had been, “on the whole, progressive,” yet there had 
been, in some instances, such extreme irregularity as to 
make the statistics “a most perplexing subject of study to 
those who desired to ascertain the cause with a view to 
applying a remedy.” In order to merge the irregularities 
in the operation of a general law—if it were possible to 
discern any rule—we divided the series of years into equal 
periods. Taking four decenniads, extending from 1835 
to 1874, we found a regular gradation of increase in the 
absolute number of fires. Thus, the total number of fires 
in the second period was 35 per cent. more than in the 
first, in the third period the fires were 36 per cent. more 
than im the second, and in the fourth period the increase 
was 37 per cent. Anything more symmetrical could not 
be desired. So also if we took the average population per 
fire, we found a tolerably regular decrease in the mre 
of persons per fire as we descended in order through the 
four decenniads. Of course this gave a very ominous 
outlook, for a careful consideration of the figures showed 
not only that the fires were gaining on the metropolitan 
population, but that they were doing so with increasing 
rapidity. 

In illustration of Capt. Shaw’s remark as to the irregu- 
larities in the figures, we found on the occasion of our 
former inquiry that when we proceeded to split up the 
decenniads into quinquennial periods, a somewhat different 
result awaited us. Apparently a law was operating which 
failed to show itself in the groups of ten years, but which 
became manifest in the smaller periods. The question to be 
considered was, whether the more hopeful aspect of affairs 
which thus presented itself in the quinquennial series would 
be maintained, or whether it would disappear as a mere 
passing effect. The progress of time enables us now to 
deal with this question. Five years ago we remarked that 
the decrease per cent. in the average population per fire 
during the quinquenniai periods was becoming of less 
amount. Things were still getting worse, but not so 
rapidly as before. It was true that the six quinquennial 
periods from 1845 to 1874 showed the average population 
per fire becoming continually less and less; but in the 
three periods from 1860 downwards, the speed of the 
decline had been slackened. Our remark was this :— 
“Hence it would seem as if a turning point had been 
reached, the gaining ratio—of fires to population—going 
on less rapidly than before.” Another quinquennial period 
has since elapsed, and our expectation is happily verified 
in a very marked manner. It is not merely that the gain- 
ing ratio of the fires as against the population has been 
subjected to a further check, but the process has been 
actually turned the other way. In the five years 1845— 
1849, the average population was 2721 per fire. In the 
next period it was 2628; and, finally, it declined in 
1870—74 to 1965. But now, in the period 1875—79, we 
have an average of 2227 persons per fire—being an increase 
of 13 per cent. It is true that we have an increase in 
the absolute number of fires in 1880 as compared with 
1879, and to a greater extent than the increase in popula- 
tion ; but this may be reckoned as one of the irregularities 


| Percentage of 


Population per 
Year. Fires. : fire. , | serious fires. 
1875 1529 2275 11 
1876 1632 2166 11 
1877 1533 2342 10 
1878 1659 2198 10 
1879 1718 2155 9 
1880 187 2009 9 


The reduction in the proportion of serious fires is a 
satisfactory feature, and points to the efficiency of the 
Metropolitan Fire Brigade. The Act under which the 
Brigade is constituted came into operation on January Ist, 
1866. In 1865 the serious fires were 34 per cent. of the 
total. In 1866, being the first year in which the Brigade 
operated, the percentage fell to 25, and in 1867 it was 18. 
The lowest was in 1872, when only 8 per cent. of the 
total fires were serious. If we divide the sixteen years, 
1865-80, into four periods of four years each, we find the 
average percentage of serious fires in these several periods 
to be as follows :—23, 11°5, 10°75, and 9°5. 

On the present occasion we have thought it desirable to 
enter upon another mode of dealing with the fire question. 
Instead of calculating the number of persons per fire, we 
have adopted a plan similar to that of the death rate ; 
that is to say, we have calculated the number of fires per 
100,000 of the population. This appeals more readily to 


the eye, and assists the judgment more effectually. 
now append a table Neo on this principle :— 


Fires per 100,000 of the Population in Each Year from 
1833 to 1880. 


We 


1833 263 | 1849 369 | 1865 | 503 
1834 277 375 (1866 | 
1835 267 | 1851 39°3 1867 45°6 
1836 314 | 1852 38°4 1868 | 
1837 274 | 1858 363 | 1869 | 
1838 30°6 1854 383 1870 | 607 
1839 31:0 1855 38°8 1871 | 566 
1840 35°5 1856 372 || 1872 | 453 
1841 357 | 1857 42°4 1873 | 460 
1842 387 | 1858 41°8 1874 | 
1843 370 | 1859 40°2 1875 | 440 
1844 369 1860 383 | 460 
1845 33°6 1861 422 || 1877 | 427 
1846 389 1862 1878 | 45°8 
1847 382 1863 | 1879 | 
1848 361 1864 1880 | 49°8 


This table is peculiarly instructive, combining in a very 
expressive form the two elements in the problem, namely, 
the growth of the population and the number of fires. It 
was our contention in the former article that if any reliance 
was to be placed in statistics, a number of scattered towns 
would have fewer aggregate fires than the same population 
concentrated in one town. We may admit that the 
statistics of London fires are more carefully kept now than 
formerly. But it must be observed that the figures of the 
later date refer to actual fires, and do not include cases of 
trifling damage, insufficient in importance to require the 
presence of firemen and their engines. Neither do they 
include ordinary cases of chimneys on fire. Nevertheless, 
allowing that the returns are more complete now than at 
an early period, the difference in what we may call the 
“fire-rate” at the commencement of the record and in the 
latter is too great to be accounted for except by 
admitting that in proportion to the population fires are 
more numerous now than formerly. This is a subject 
which becomes clearer if we deal with the years in groups. 
Thus, if we take the average of the ratios in the first 
twenty-four years, we find it to be 34°8; whereas in the 
second period of like duration, ending with 1880, we find 
it to be 47, showing therefore an increase in the latter 
period of 35 per cent. over and above the ratio of the 
previous moiety. If we divide the total range of forty- 
eight years into three periods of sixteen years each, we 
find the fire-rate to run thus :— 


Periods of Sixteen Years, 


Average fire-rate. Increase. 
1833-48 33°26 
1849-64 40°82 22°7 per cent. 
1865-80 48°36 183 ly, 


Here will be observed that law to which we have 
already adverted—that the rate of increase shows a ten- 
dency to decline. But the increase is sufficiently marked, 
rising from an average of about 33 fires per 100,000 of the 
population to 48. In the decennial calculations of our 
former article we ended with the year which had just 
expired, which was 1874, and found, as in other caleula- 
tions, that while things were getting worse the rate of 

vation was declining. Taking the four decenniads 
ending with 1880, we get the following results :— 
Periods of Ten Years. 


| Fire rate Fire rate 
} 
1841-50 36°95 } 1861-70 49°18 


1851-60 39°15 1871-80 46°92 


Here it will be noticed that while the third period shows 
a marked advance upon the second, the fourth shows 
a decline as compared with the third. It is rather 
curious that if we divide the entire forty-eight years, 
beginning with 1833, into four periods of twelve each, 
there is a continuous rise in the fire-rate, the figures being 
32°12, 37°50, 45°33, and 48°30. If we take six periods of 
eight years we find a constant rise to 1872, and then a 
decline. Thus :-— 

d Periods of Eight Years. 


Fire rate. Fire rate. 
1833-40 29°6 1857-64 43°8 
1841-48 36°9 1865-72 50°8 
1849-56 37°9 1873-80 45°9 


A table for periods of six years shows 50°80 as the 
average for 1869-74, with an improvement in 1875-80, 
when the fire rate becomes 45°9, or less than it was 
in 1863-68, when it was 48°90. At the beginning, 
in 1833-38, the rate was 28°43. 

If we take the average rates for periods as short as four 
years, we find the figures fluctuating up and down, losing 
that degree of regularity which we have hitherto observed. 
Five years appear to constitute the shortest period in 
which the occasional disturbances may be said to equalise 
themselves. In the quinquennial periods, from 1836 down 
to 1880, we find the average fire rate rising persistently as 
far as 1866-70, when it becomes 50°8. In 1871-75 it falls 
to 47°76, and in 1876-80 it becomes 46°3. 

We are now presented with a curious anomaly. London 
growing between 1833 to 1870 from a population of less 
than a million and three-quarters to one of nearly three 
millions and a-quarter, shows an increasing risk from fire. 
So great is the rise during this period that we argue for 
the general principle of an extra risk consequent on an 
increase in the number of inhabitants. Since 1870 
London has become bigger still, but instead of growing 
continually worse with to the prevalence of fires, it 
has become better. The decennial period shows an 
improvement since 1870. Not only so, but the latter half 


of this last decenniad is better than the former. Why 
should an increasing population make matters worse during 
a long series of years, and then, while still increasing, 
be accompanied by signs of improvement? It cannot 
be pleaded that the reduction in the fire-rate was a 

uence from the passing of the Metropolitan Fire 
Brigade Act. The Act, as already stated, came into opera- 
tion at the commencement of 1866, and it will be observed 
that the fire rate was higher in 1866-70 than previously, 
The fact that 1870 was the very worst year on the list 
goes to prove that the existence of the brigade exercised 
no perceptible check upon the outbreak of fire, but simply 
served to reduce the ratio of serious fires. The latter is 
obviously all the brigade can do, unless we are to suppose 
that its vigilance acts as a discouragement to incendiarism. 
That incendiarism has any appreciable effect on the statistics 
of London fires is contrary to the opinion of Capt. Shaw, 
though some amount of alarm has been expressed on the 
subject lately, possibly in view of the Irish question. The 
excitement was also heightened by the extremely suspicious 
and destructive conflagration at the Victoria Docks a short 
time ago. 

With reference to the suggestion that fires have beep. 
more fully registered in recent years than formerly, we 
may observe that the argument has no application since 
Captain Shaw commenced to keep the account in 1866. 
This allows a tolerably long stretch of time, and in that 
period we notice that fires continue to increase in their 
ratio to the population until the close of 1871. After that 
period comes the decline in the ratio. If the statistics are 
more complete now than formerly, the improvement is 
even greater than appears. We may regret that 1880 
ranges so high as it does, but there is no reason to look 
upon this as anything more than an isolated advance. The 
ratio of 1871 was still higher, but the quinquennial 
period of which that year was the commencement was the 
first which showed improvement. Undoubtedly there 
must be still further improvement of a very sustained and 
marked character in order to bring London back to the 
ratio of its more favoured period. That the earlier statistics 
were not complete is very likely a true averment. What 
allowance should be made for such defects it is difficult to 
determine ; but the difference between an average fire-rate 
of 28 in the first five years and 46 in the last five is too 
great to be very sensibly affected by omissions in the 
earlier records. What degree of improvement we may 
now hope for is a matter of speculation. The average fire- 
rate of all the years is 41 ; but there has been nothing so 
low as this since 1860. Discouragement might be inferred 
from the fact that the last four years exhibit a continuous 
rise in the fire-rate. But we have already shown that the 
four-year period is not a real cycle, whereas the five-year 
period is; and the latter shows a decline in the last two 

riods. The value of areduction in the fire-rate is shown 

y the fact that, if the fire-rate of the present were no 
more than the apparent average of 1833-80—namely, 40°8 
—the number of fires this year would be only 1556, 
whereas last year they were 1871. 

Some interesting di , prepared under the super- 
intendence of Captain Shaw, but existing at present only 
in the manuscript form, give a graphic representation of 
the manner in which the fires have been distributed over 
the various divisions of the year, the week, and the day. 
By the courtesy of Captain Shaw we have had access to 
these diagrams, and have examined them somewhat 
minutely. Their complete description would demand con- 
siderable space, and it might be desirable to reproduce 
some of the drawings. For the present a few deductions 
may be made with advantage. During the thirty-three 
years extending from 1833 to 1865, the largest number of 
fires took place in the tenth hour of the afternoon, that is 
to say, between 9 p.m. and 10 p.m. But in the twelve 
years extending from 1869 to 1880 the maximum seems to 
fall somewhat earlier. There are three instances in which 
the maximum occurs in the tenth hour, and only two in 
which it falls later, namely, in the eleventh hour. But in 
the remaining seven years out of the twelve, the ninth 
hour furnishes the maximum. On the whole, the maxi- 
mum period may be said to fall about half an hour earlier 
in the latter period than in the years preceding 1864. If 
this is to be associated with any change in the habits of 
the people, we might attribute it to a practice of closing 
the business of the day somewhat earlier than heretofore. 
In other words, we seem to be tracing in these statistics 
the effect of the “early closing movement.” Rather 
oddly, the hour of the morning which is distinguished by 
the minimum number of fires has a tendency to fall a 
little later in the second period than in the first, though 
the difference is very slight, being less than half an hour. 
Whether the increasing use of gas in private houses in 
later years has anything to do with these variations is a 
matter perhaps deserving of some consideration. But it 
will be observed that the change is slight, and it is a 
remarkable fact with regard to the hours, that throughout _ 
the whole series of years the diagrams a little in 
their outline. The drawing presents substantially the 
same appearance from year to year, showing that no 
material alteration has taken place 

While some very regular and persistent law thus ap : 
to govern the incidence of fires in the several hours of the 
day, the proportions remaining practically the same, though 
the egate continues to enlarge almost yearly, we fail to 
find this kind of symmetry in the diagrams of days, weeks, 
and months. In the series 1833-65 Tuesday has the 
largest number of fires, and Friday the fewest. But the 
difference is not great, the Tuesdays having a total of 4252 
fires, and the Fridays 4013. Amongst the hours the dif- 
ference is much more marked, the tenth hour having 2549 
fires, and the seventh hour 540. In the period 1869-80 
there are four years in which Saturday has the lar 


number of fires, and three years in which Thursday has 


the larger portion. Wednesday prevails in two years, and 
Sunday, Tuesday, and Friday each in one year. It will be 
seen, therefore, that the two periods differ essentially in 
regard to the predominant day. So also the day which 
most frequently had the fewest fires in the second sa 
was Monday, while in the first period it was Friday. 
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In continuance of one of our former tables we give the Q 
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When we proceed to consider the statistics of weeks, we 
find it very difficult to arrive at a conclusion. In the first 
period the fifty-first week had most fires, and the forty- 
second the fewest. But the second period seems to give 
no decided results. In respect to the months, there 1s a 
curious contradiction as between the first and. second 
neriods concerning the maximum. Thus in the period 
1833-65 the largest number of fires occurred in December, 
but in 1869-80 July is the most fiery, carrying off the prize 
on six occasions out of the twelve, the next prevailing 
month being May, which had the pre-eminence in two 
years. In the four other years the months with the 
rreatest number of fires were January, June, August, and 

ember. The smallest number of fires during 1833-65 
oceurred in the month of October, and the same rule holds 
good for 1869-80. Last year May had the greatest 
number of fires, and February the fewest. 

Without pretending to have treated the statistics of 
London fires exhaustively, we venture to hope that the 
observations we have thus made will be found of service 
in relation to a subject possessing peculiar significance in 
large cities. We would direct special attention to the cal- 
culation connected with what we have termed the “ fire- 
rate,” and should be glad to see the same system applied 
to the statistics of fires in some of our large provincial 
towns. In reference to the ratios employed in this article, 
we should state that we have made use of the statistics 
of the metropolitan population first issued by the Registrar- 
General in connection with the census of 1881. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


LIGHT DRAUGHT STEAMERS. 

Srr,—Having seen in your valuable paper an account of the steam 
trial of the first of the two stern wheel steel steamers, built by 
Messrs. Yarrow and Co., of London, to the order of Mr. F. P. 
Cisneros, for navigation of the river Magdelina, in the United 
States of Columbia, South America, and believing it would be 
interesting, I beg to forward you account of the steam trial of the 
second, which is now in working order and giving excellent results 
as to speed, economy, &c. It is named Inez Clarke. The machi- 
nery is in every respect similar to that of the General Troujillo, with 
the exception of the stern wheel, which is fitted with iron floats in 
place of wood, and which appear to enter and leave the water 
cleaner, and can be straightened when bent when wood floats would 
break. 

We left Barranquilla at 1.32 p.m., 3rd March, draft 3ft. fin. 
forward, 2ft. 8in. aft, having about 76 tons of cargo. Passen- 
gers and baggage arrived at Perico—about one mile from Honda 
—at 5 p.m, on the 12th, running time 94 hours 13 minutes. This 
is allowed to be one of the best, if not the very best, run ever 
made on the river Magdelina for the entire distance in the existing 
state of the river, which is at present extremely low. The Francisco 
Montoa upon one occasion went to Honda in 89 hours, but having a 
good state of river and going through a passage called the Brasa 
da Mampos, which is now impassable from want of water, but when 
navigable reduces the distance to Honda by 12 leagues, or 36 miles 
and the result was obtained with an expenditure of about double 
the amount of fuel that we used. On the second day out we ran 
from Mata Caia to Maginguay, a distance of 44 leagues, against an 
average current of 44 miles; started at 4.50 a.m., arrived at 
10.30 p.m.; delay for mails 2 hours 9 minutes ; had not to stop for 
wood total time. 

We carried an average steam pressure of 1601b., vacuum 2din.; 
we experienced no difficulty in getting all the steam we required ; 
average air pressure for draught, 245 in water ; wood of ordinary 
quality ; we used 300 Booras, costing about 260 dollars, and 40 blocks 
of Heath and Co.’s, of Cardiff, patent fuel, which we find gives excel- 
lent results, especially when mixed with wet wood, which we meet 
with very often. It is proposed to place stations along the river for 
coal, as the wood is getting continually dearer. There are at iS - 
sent seventeen steamers navigating the Magdelina, six for Mr. 
Cisneros, the remainder for four companies. 

I experienced very little trouble from priming, though the boilers 
have no steam domes. On examination of the boiler of the General 
Troujillo after forty-two day’s steaming, I found it in clean good 
condition, no scale appearing—it had not been washed out, but 
scummed and blown off occasionally. I hope I have not tres 
too far on your valuable space. JOHN TOBIN, 
Barranquilla, United States of Columbia, 16th April. 


CONVERSION OF IRON ORE INTO STEEL. 

Srr,—If I am rightly informed, the entire merit of the process 
covered by the patented invention of Messrs. Thomas and Gilchrist 
consists in lining the converter with bricks made of lime. 
When the incandescent iron comes in contact with the lime the 
latter is rendered anhydrate, and absorbs the silica and phos- 
yhorus contained in the iron, By the application of these lime 

ricks the poorer iron ores have been rendered available for con- 
version into steel. I have no desire to deprive the patentees of the 
merit of their invention; still I believe you will admit that the 
use of lime to effect this purpose was long since proposed by myself. 

In the early part of September, 1856, I received an invitation to 
witness the first Bessemer experiment at Baxter House, Somers 
Town, and reported the impression I there received relative to the 

t value of the new process in the Mining Journal, September 
3th, 1856, page 615. LIused these words :—‘‘I would suggest, with 
due deference, that a stream of pulverised anhydrate of lime be 
forced at a given time with the compressed air into the incan- 
descent mass of iron; the lime having a great affinity for silica 
and phosphorus, would form a phosphuret and siluret of lime, and 
be thrown off with the slag. By this contrivance I cannot conceive 
but that the phosphorus would be got rid of.” 

It now occurs to me that this identical process would be as effec- 
tive in removing the phosphorus as the lining of the converter 
with bricks made of lime. Practically, I see. no difficulty 
in the way, as nothing would be more simple than injecting 
the pulverised anhydrate of lime with the compressed air into the 
incandescent iron. 

I trust in fairness to myself that you will give this insertion. 

Rost. H. M.D. 

21, Cockspur-street, Charing-cross, 8. W., 

May 20th. 


STEEL Vv. IRON, 

Sir,—In reference to some remarks made on p. 394 of your last 
week’s issue, as well as in a former leading article, about some 
results of my experiments, will you kindly allow me space for a 
few words. Ido not wish to enter into any discussion upon the 
steel v. iron question, but simply to point out that some of the facts 
which you mention, and for which you partly make me responsi- 
ble, are really not borne out by my experiments. So far as I 
know, permanent set occurs pre 4 earlier in first-rate iron than in 
mild steel. You will find this stated in my paper. I have made 
ey few experiments on the extension of inferior iron under low 
load, but it a does also take permanent set very early, 
often enough far under 8 tons per square inch. 

_ The ‘breaking down” is certainly not so marked in common 
iron asin good iron or in mild steel, but itis distinctly enough 


| 


| 
| 


marked to form what is commonly known as the limit of elasticity. 
It occurs, on the average, at a load about as much less than 18 
tons, as the breaking load of the iron is less than the break- 
ing load of the steel. The only case of wrought iron that I 
remember where I have not found any breaking down is in exceed- 
ingly inferior metal, when tested across the fibre. The absence of 
break down is the characteristic of a hard, brittle metal like cast 
iron. So far as my own experiments go, I should like distinctly to 
place on record that in respect to the points just mentioned, mild 
steel differs from common iron only in the same way that York- 
shire iron does, although to a greater extent. Any arguments 
ect it upon these grounds would tell equally against the use of 
orkshire instead of common plates. 

In reference to the question of very thick steel plates, I should 
like also to say that the only stat t I am responsible for is that 
it appeared to me that a single rivetted lap joint could be made as 
strong in good iron as in ordinary mild steel plates, if both were 
very thick. It does not follow that the advantage of the superior 
strength of the steel cannot be utilised in double rivetted, and still 
more in chain-rivetted joints, which are, of course, the types most 
likely to be used with such plates, I shall be exceedingly obliged 
if you can find room in your columns for this note. 

ALEX. B. W. KENNEDY. 

Engineering Laboratory, University College, W.C., May 30. 


THE MILLING EXHIBITION, 


S1r,—In your article on ‘‘ The Milling Exhibition, No. II.,” after 
cursorily describing the surfaces of a decorticator, and the cross 
cut fluting of a cracking mill, you mention incidentally that they 
were introduced by Mr. Buchholz, at a mill in Ipswich and a few 
other places. As your paper and the article referred to will no 
doubt furnish material to the future history of the improvements 
in flour milling, will you permit me to call your attention to some 
facts which, while they — much of the present movement 
among mill engineers, will do justice to its originator. The decor- 
ticator, or hulling machine, referred to in your article was but the 
first in a long series of inventions after Mr. G. A. Buchholz had 
turned his attention to the improvement of flour milling. The object 
being to remove the branicuticles, as far as the crease, while the 
other hi ou tion, viz., the cross cut fluted roller, was 
intended to sever the bran in the crease. So far as I am aware 
his decorticator is the only one that ever accomplished its object, 
though only intermittently ; and after several years of fruitless 
efforts to render the perfect decortication continuous, that is, 
regular, Mr. Buchholz resorted to that gradual reduction by 
rollers, which is now attracting so generally the attention of 
millers in this country, as evinced at the recent exhibition of mill 
machinery. It was worked in some of our largest mills some 
fifteen years ago. After 1874 it was very successfully introduced 
into Hungary and Austria, by Messrs. Ganz and Co., Budapesth. 
In 1878 one of the most prominent firms of American mill machine 
manufacturers sent their head engineer to — this process at 
Budapesth, in some of the mills as well as in the workshops of 
Messrs. Ganz and Co., and then introduced it extensively last year 
in American mills, whence it is brought to English millers as an 
American invention ; and I feel sure most people will agree with 
me that America gains the credit of so many inventions that we 
can hardly afford to lose those of which the origin can be so clearly 
traced as in this instance. In support of my statements see 
Mr. Proctor Barker’s paper on this subject, read before the Insti- 
tution of Mechanical Engineers. 

Vauxhall, May 23rd. 


J. ARNOLD 


HIGH-SPEED LOCOMOTIVES, 


Sm,—In reply to Mr, E. L. Pearce’s last letter, I beg to say that 
I Laer understood the scope of his suggestions, but I merely 
wished to point out that the combination of wheel arrangement 
with radial axles shown in them, formed no inconsiderable 
part of his suggestion, “‘Fig. 1” and the whole of “‘ Fig. 2,” was 
m neither case new ; at the same time by calling bis letter ‘“‘sug- 
gestive,” I desired to convey the impression that I thought his 
suggestions did him credit—all the more so that he seemed to be 
unaware of their having been previously used. 

I had no intention of discussing his suggestions, for I have long 
settled my opinion of these types of engines based upon my own 
practical experience of them, and, as I before remarked, there 
is much more in connection with them than appears in his sugges- 
tions which requires to be gravely considered. 

Just in order, however, to draw his attention to points which 
appear to have escaped his view, in reference to “‘ Fig. 1,” as an 
express engine, I would now ask the following questions :—(1) Is 
there any necessity for the duplex framing arrangement only to 
obtain the increased fire-bar surface, seeing that with a radial 
trailing axle the same can be easily obtained with the ordinary 
framing by simply lengthening the fire-box? (2) Are there not 
grave objections to four bearings on the crank axle of an express 
engine’? (3) Is not a leading wheel of large diameter more unsafe 
in rounding a curve at high speeds than a wheel of small 
diameter? 

In reference to ‘‘ Fig. 2,” ‘‘the express engine of the future,” 
I would ask :—(1) Is not the wheel base of the coupled wheels too 
short for safety at high speeds? (2) Would it not be desirable to 
on the leading and trailing wheels further apart, with the 

raming cut out above them so that they could pass under it, as 
they might be required to do in radiating ? 

Engines of this type, designed by the able locomotive superin- 
tendent at Glasgow, are, I now learn, at work on the Oban section 
of the Caledonian Railway. I have no particulars of them, but I 
hear their performance is good. 

A sound radial axle-box is the chief aid to these designs— 
without it, in fact, they would be worthless. A ‘“‘ bogie” for such 
engines is inadmissible. JouN C. WILSON. 

Vestminster Chambers, Victoria-street, 
London, May 24th. 


Sir,—I beg to make the following remarks in reply to your 
correspondents, ‘‘ Running Board” and Mr. Ed. Gobert, and will 
endeavour to show that either of the engines of which I senta 
sketch would have enough adhesion to do the work required. In 
making the necessary calculations I did not think it necessary that 
the train should be run up the incline of 1 in 200 at sixty miles 
an hour. If this is the case, then a four-coupled engine could not 
do it. For such a speed there is nothing to beat an 8ft. single 
engine ; and it is well known that a single engine is more free in 
running, and more economical, than a coupled one; therefore I 
believe that a four-coupled engine, capable of taking a train of 
220 tons at sixty miles on a level, would be more economical, and 
do better in the long run, than a six-coupled. Any time lost in 
running up the banks could be made up in running down the other 
side. I took the weight for adhesion as one-fifth, and the average 
pressure in cylinders at 1201b., and weight of train, includirg 
engine and tender, at 300 tons. At sixty miles per hour, the 
resistance would be 13,050 lb., requiring a weight of 29 tons on 
driving wheels; and with 16 tons on each pair of wheels, the 
fraction would be between one-fifth and one-sixth. 

If it is decided to use a six-coupled engine, there are other ques- 
tions to consider — viz., the limit to size of driving wheels, and 
arrangement of tubes and fire-box area. I will suppose that 
driving wheels 7ft. 6in. diameter be employed, as suggested by Mr. 
Gobert, then the rigid wheel base would be about 16ft., the 
engine to be arranged on the ‘‘ Mogul” type; the fire-box is limited 
to the clear distance between the driving and trailing axles, and 
the grate area to 21 square feet; the diameter of boiler to the 
distance between the driving wheels. To me it is doubtful if a 
boiler of this size could make sufficient steam. Now, if driving 
wheels about 6ft. diameter be used, the rigid wheel base need not 
be more than 13ft.; and by making centre line of boiler about 
7ft. 6in. from rails, its diameter could be increased to 4ft. Yin. 


This would give a good area for the tubes ; the fire-box would have 
to be carried over the trailing axle. The question seems to be 
whether, if 7ft. 6in. to 8ft. driving wheels be adopted, the boiler 
could maintain an average pressure of 130 lb. in the cylinders, or 
can 6ft. coupled wheels be run with safety and economy at a speed 
of above sixty miles an hour. In the two arrangements submitted 
to you, I have tried to arrive at something between the two, with 
a large and effective heating surface. E. L. PEARCE. 

May 30th. 

Siz,—Our attention has been directed to an article in your last 
week’s issue describing a high-speed engine which we are now 
manufacturing, and as there are a few points in it which require 
correction and explanation, we shall be much obliged if you will 
have the kindness to insert the following. 

The engine we are now making is the joint invention of the Hon. 
C. A. Parsons and the Hon. R. C. Parsons, a member of our firm. 
The principle of the engine is substantially what you describe, but 
we must beg leave to differ with you with respect to the objections 
any raise. With regard to the cost of these engines, it will at once 

observed, after a careful inspection of the details of its construc- 
tion, that hand fitting is reduced to a minimum, and most of the 
work is effected by machine tools. The casing enclosing the engine, 
as you state, forms the bed, and the total weight of the engine is 
less than that of an ordinary high-speed engine for a given horse- 
power developed. 

ter manufacturing several of these engines, we find that we are 
able to turn them out and offer them to the public at prices which 
compare very favourably with others—a fact which, we consider, 
is the best proof that this engine is not out of the field on this 
point. 

In conclusion, we must add a few words as regards economy. We 
have made some careful experiments on this point, which has had 
our careful attention, and we now have no hesitation in stating 
that by the use of an automatic expansion valve worked by the 
governor, by steam jacketing the cylinder, and by the use of a 
special rotating valve, which has the peculiarity of not allowi 
leakage of steam after it has received a considerable amount o' 
wear, we are satisfied that on this point, also, this engine can 
compare very favourably with other engines for high speeds. 


KITsON AND Co. 
Airedale Foundry, Leeds, May 31st. 


CHEAP PATENTS. 

Smr,—I take the liberty of addressing you in the hope you would 
broach the following proposition in your paper. know your 
sympathy is with the money classes, but do you not think it would 
be to their interest to encourage invention of any kind? My 
reason for addressing you is that your paper is more read by people 
interested in the subject that any other. Mechanics and others 
are virtually excluded from the benefits of the patent laws, viz., 
if any of us have anything worth patenting we must show it toa 
a man—or men—with money. They cannot or will not see the 
value of it, consequently it drops through for a time, and is tben 
brought out by the persons who have seen it; we have no money 
to oppose the grant of a patent to them, and they can laugh at 
us. What I should propose would be a small fee—say, 5s.—on 
deposit of drawing and written description of the article to be 
patented, and that should protect the inventor for, say, two 
months, to give him a chance of showing it to people likely to join 
him. The patent, if taken out, to date from application for this 
protection. Five pounds is not much to some people, but it is a 
large amount to us, and, as a rule mechanics who save money have 
very little thought beyond their daily work. 

Enfield Wash, May 28th. Wm. Davis. 

[If, as Mr. Davis supposes, all our sympathies were with the 
monied classes, we should not take the trouble to discourage cheap 
patents. What we have said on this subject, we have said in the 
interest of the poor inventor. Cheap patents would be as good a 
lure to deprive poor men of all that they have as the glittering 
prospectuses of the bubble companies which meet our eyes at every 
turn.—Ep. E.] 


THE CARLSCRONA FIRE ENGINE TRIALS. 


Sin,—We notice in your last Friday’s issue a report relative to 
some trials of fire engines undertaken at the request of the 
Carlscrona authorities. Our representative who attended the 
trials in question on our behalf is now on his way home. He has 
particulars which impugn the accuracy of the report, and show 
that the trials were carried on under conditions which render the 
results obtained of little practical value. Indeed, the Carlscrona 
Fire Commissioners have highly complimented us upon, and 
thanked us for sending out ‘‘so complete and good a machine in 
every respect, and so simple in construction,” at the same time 
informing us that it was only in consequence of its fulfilling their 
special requirements that they were induced to give the preference 
to the Shand and Mason engine. We will endeavour to send you 
for your next number the full particulars, which we are hoping 
every day to receive ; and shall be greatly obliged if you can find 
space for their insertion. MERRYWEATHER AND SONS. 

Greenwich, June 1. 


Srr,—Referring to your article last week upon the above subject, 
we wish to make the following explanation upon the extract from 
the minutes of the Fire Commissioners’ meeting, appearing at the 
end of your article on steam fire engine trials at Carlskrona. We 
beg to state that subsequently other meetings were held, when it 
was unanimously resolved by the Fire Commissioners to purchase 
our No. 2 equilibrium steam fire engine for the town, and we beg 
to state that we have received payment for the same. 

SHAND, Mason AND Co. 

Upper Ground-street, Blackfriars-road, London, June 2nd, 


PROPOSED BRIDGE OVER THE DOURO,. 

Sir,—In Tur ENGINEER of May 20th you published the stress 
diagrams of the above bridge, which I have examined and should 
be glad if any of your readers would be kind enough to prove, 
either by calculation or by the graphic method : (1) Why the lines 
DEC and CKH, on page 365, should not form the letter V? (2) 
Why a load, acting vertically, would produce a less strain on a 
strut making an angle of, say, twenty degrees with the vertical, 
than on a strut making an angle of, say, fifteen degrees? (See BA 
andm A.) (3) How is the vertical component of the oblique re- 
action at A transmitted to D? (See pp. 364 and 366—‘‘8. Moving 
load between E and K.”) A CoMMON FIVE-EIGHT. 

Greenock, N.B., 25th May. 


SAFETY VALVES. 

Sir,—In reply to ‘‘ Chief Engineer” of the 18th inst., I think 
that he makes a mistake if he imagines that I should expect to find 
the water perfectly clean in any boiler, or the safety valves in the 
same condition, but I still say that with an ordinary clean boiler 
the scum and dirt from it, through steam blowing-off or any 
moderate amount of priming, will not cause Adams’s valves to be 
affected by it to the degree that ‘‘ Chief Engineer” would try to 
make me Like In conclusion, he admits that he served in one 
boat for upwards of a year, and that there the safety valves, 
Adams’s, worked to perfection ; again, four lines lower down in the 
same letter, he says that he thinks that they area very long way from 
being perfect. Now this kind of thing I cannot make out; in his 
first two letters he condemns the valves because he had trouble with 
them, in his last letter he acknowledges that he was over twelve 
months with them and that they worked to perfection—quite two 
opposite stories, If they worked all right in one boat why not in 
the other? I wish that ‘‘ Chief Engineer” would give us what he 


thinks was the reason of their not working, and also the name of a 
valve superior to Adams's, J. H.W. 
Cheshire, May 30th, 
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CONTRACTS OPEN. 


IRON UNDERFRAMES AND IRONWORK FOR UNDER- 
FRAMES AND BODIES FOR COAL WAGONS.—INDIAN 
STATE RAILWAYS. 


THE work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 
ports named in the conditions and tender, of iron underframes and 
ironwork for underframes and bodies, with all requisite bolts and 
nuts, rivets, and washers, for putting the work together in India 
and fixing the bodies to the underframes, for sixty 10-ton coal 
wagons ; forty buffers, each consisting of one buffer, plunger, and 
shank, nut, and cottar; one buffer case ; six. washers and spring 
plates. All fastenings, bolts, and nuts, and rivets are to be 
supplied in quantities sufficient for putting all the work together in 
India, with an allowance of 20 per cent, for waste. The contract 
does not include wheels and axles, bearing springs, india-rubber of 
the draw and buffer springs, and axle-boxes. All these parts will 
form the subjects of separate contracts. The general construction 
of the underframes, ironwork for underframes, and bodies, brake, 
and buffing gear, and couplings is shown on the annexed drawings. 

The whole of the materials used for this contract are to be of the 
best quality, and subject to the approval of the inspecting engineer. 
No other material than wrought iron is to be used, except where 
specified otherwise or shown on the drawings. All drawhooks, 
drawhbars, scre 7 couplings, safety chains, hooks, eye-bolts, nuts and 
pins, for same, are to be forged from Lowmoor iron. other 
iron is to be best best Staffordshire or other iron of similar quality 
in the opinion of the inspecting engineer, and is to be specially 
suited for smithing purposes. No iron of foreign manufacture is to 
be used throughout the contract. The iron is to be well and 
cleanly rolled, and free from scales, blisters, laminations, cracked 
edges, defects, and blemishes of every sort, and the name of the 
maker must be stamped or rolled on every piece where practicable. 
When scrap iron is used it must be cleaned in a properly con- 
structed machine before being used for the manufacture of 
forgings. 

The iron must be of such strength and quality that it shall be 
equal to the undernamed several tensional strains, and shall indi- 
cate the several rates of contraction of the tested area at the point 
of fracture that follow, namely :-— 

Tensional Percentage of 
strains. 


contraction 
persquare of fractured 
inc area. 
tons. 
Bars and rods _ 20 
Channel. angle, and T-iron .. .. .. .. 22 ........ 15 


The intention of this contract is that every piece of iron shall be 
manufactured with such accuracy that any piece may be used 
without dressing of any kind in the place for which it is designed 
in any of the wagons. To ensure this, every piece must be made 
from a carefully prepared metal template or gauge, and all holes 
n it, whether hereafter specially mentioned or not, must be 
drilled. It must further be drilled through the holes in the tem- 
plate, so that the corresponding parts in the different wagons may 
without doubt be exact duplicates of each other. All templates 
and gauges must be provided by the contractor at his own expense, 
and must be of such material, and made in such a manner, and be 
renewed as often as the inspecting engineer shall desire. All holes 
in the pieces of iron which form the underframe must be drilled, 
except those in the floorplates, which may be punched, provided 
that all the holes in each plate are punched simultaneously ; if this 
system of punching be not adopted, all holes must be drilled. The 
pin holes through the scroll irons and shackles are to be drilled, 
and the pins turned. The scroll irons are to be foi out of the 
solid and all hoie through them are to be drilled. The buffer 


faces must be turned to a perfectly spherical or flat surface, as _ 
| shown on the drawing, and the edges must be faced up true. The 
| buffer shanks must be drawn down under a steam hammer, true 
to the form shown and turned. The draw and buffer spring plates 
| must be dressed off perfectly true to the dimensions given. The | 
knees connecting the channel bars forming the underframe may be | 
made out of angle iron, but the edges of the angle irons must be 
| neatly dressed off, and the holes through them drilled. Great care 
must be taken that these knees are fitted so that the whole 
breadth of each side bears against the ch 1 irons which they 
connect. The ends of all channel irons must be finished in a 
machine to the exact shape and dimensions shown on the draw- 
ing. The wings of the axle guards are to be carefully let into and 
welded to the main pieces. All the working parts of the wagon | 
| brake gear must be planed, bored, or turned so as to make good 
| machine work. Generally all surfaces tinted red on the detail 
| drawings are to be bored or turned and finished up smooth and 
| bright, whether mentioned in this specification or not, 
‘and all pieces of iron not bored or turned must be cleaned 
| up with the file and finished off. in first-class style. Great care 
is to be taken to cut the threads of the screw couplings accurately 
to dimensions given on the full-sized drawing exhibited, and 
generally to finish them up in the best and most accurate manner. 
All nuts are to be square, and must fit so tightly on their bolts that | 
they cannot be turned b: 
must be used in turning all pins, boring all holes, and forging or 
finishing all bolt heads and nuts, and all bolts and nuts must be 


diameters. The side and end sheets, and the bars and angle irons 
connected with them, that are not part of the underframe, inay be 
punched, + care being taken that all holes correspond accu- 
rately. e edges of the floor plates must be planed so as to make 
a close joint when rivetted on the underframe. The door hinges 
and fastenings must be forged out of the solid, and faced in a 
machine, all holes of every kind in them being drilled and the pins 
for them turned. All the sheets must be rolled carefully to the 
weights given. The floor, side, and end sheets must be carefull 
flattened by planishing so as to be without buckle or wave. 
rivets that are rivetted up in England which are found to be loose 
or to have cracked heads, or to be in any other way defective, must 
be cut out and replaced by others. Any part of the work which is 
found to be in any way defective, or not to be in accordance with 
the tests and ~ bn requirements of this specification, will be 
rejected. All bolts and nuts, washers, and rivets are to be pro- 
vided up to the numbers and weights named in the schedule 
attached to this specification. 

One wagon is to be built and rivetted up complete, and approved 
by the inspecting engineer as a pattern, before the rest of the 
contract is proceeded with. Should an examination of this pattern 
lead the inspecting engineer to order any alterations in the designs 
of any of the parts, he is to be at liberty to do so, without claim on 
pod of the contractor for loss on any _ which he may have 
made prior to the approval of the sample, or for any extra pay- 
ment, except in to weight at the schedule rates. e 
wheels and axles, axle-boxes, bearing springs, and draw springs 
necessary for erecting the pattern wagon will be supplied to the 
contractor. The whole of the underframes are to be rivetted u 
—— with the iron flooring plates, and all attachments rivet 
to t cases, scroll stanchions, and 
coupling suspen ooks, brake gear, an e guards, ese 
portions are to fitted and bolted to — i on every ‘on, 
and then taken down and packed. Every detail must be ented by 
gauges at each stage of its manufacture, and be to the satisfaction 
of the i ing engineer. Every wagon must be meer 
erected, and the body work must be rivetted up to the followi 
extent :—The top ing must be rivetted on to the side and en 


hand. Whitworth’s standard gauges | d r 
| ing to the pattern — at the India Store Department, of 1jin. 


screwed to his standard pitch, the bolts to a length of three | 


sheets, The doors will rivetted up complete with the hin; 
and fastenings. 


Generally all rivetting is to be done compatible 


| 


with the mode of delivery hereafter specified. All workmanship 
and materials are to be the very best of their respective kinds. 

After each wagon has been inspected and approved, it is to be 
taken down and the various parts are to be marked to their places 
in some manner to the satisfaction of the inspecting engi 3 each 
piece is then to be carefully cleaned from all rust, and then painted 
with one coat of red lead and linseed oil, and is afterwards to have 
one coat of good oil paint, proper time for drying being allowed 
between the application of each coat. All ironwork belonging to 
the underframes must be finished black. The remainder of the 
ironwork must be finished slate colour. Every piece of ironwork 
must be stamped “‘I.S.R.” The channel irons of the underframes 
must have the same letters, the name of their manufacturer, and 
the date of their manufacture rolled on them. 

When the last coat of we has thoroughly dried, the work is to 
be packed and delivered in the following manner :—The under- 
frames are to be delivered completely rivetted up. 
will be required for the underframes. All the remainder of the 
work is to ked in cases, with the exception of the side and 
end sheets, which may be packed in strong crates e of cross and 
longitudinal battens, secured by bolts, and which must be entirely to 
the satisfaction of the inspecting engineer. All the ironwork for 
the underframe and body of one — must be packed so as to 
be contained in one or more cases and crates, each of which must 
not exceed 10 cwt. in the gross. The cases are to be made accord- 


No packing 


deal boarding, with elm ends, secured by battens passing round 
them, tied with 14in. hoop iron, No. 18 B.W.G., and the whole 
properly nailed down with wire nails. The joints in all cases are 
to be tongued and grooved. Every piece or bundle of iron is to 
have such descriptive and shipping marks painted on it, or punched, 
and all cases are to be clearly branded or cut, and not merely 
painted, with such ——— and shipping mark as the inspecting 
engineer may require. e cost of all oiling, painting, temporary 
erection, testing, marking, packing, and delivery is to be included 
in the price named in the tender. Tenders are to be sent in to the 
Store a of the India Office on the 8th of June, before 
2 p.m., after which hour no tender will be received. They are to 
be addressed to the Secretary of State for India in Council, with 
the words ‘‘ Tender for ironwork for coal wagons” on the left-hand 
corner of the envelope, and are to be placed in a box provided for 
that purpose in the Store Department. 


Tue MILLING ExHIBITION.—By a phical omission, Fig. 5 
was printed in the description, , of the exhibition mitt of 
Messrs. Dell and Son, instead of Fig. 35, 

SovuTH KENSINGTON MuseuM.—Visitors during the week ending 
May 28th, 1881:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., Museum, 8289; mercantile marine, building 
materials, and other collections, 3722. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. till 6 stn. Museum, 
2188; mercantile marine, building materials, and other collections, 
344. Total, 14,543. Average of corresponding week in former years, 
16,453. Total from the opening of the Museum, 19,983,214. 


is 260ft. long, 35ft. 4in. beam, 24ft. 1}in. depth, and is to be fitted 
with compound engines working at 80 lb. pressure, having cylinders 
30in. and 55in. diameter with a stroke of 42in. ese will drive a 
dual propeller on De Bay’s patent system, which has already given 
encouraging results upon the Cora Maria, a vessel belonging to 
Messrs. Capper, Alexander, and Co., of London and , the 
owners of the s.s. De Bay. The construction of the vessel and 
machinery has been superintended 4 Mr. J. F. Flannery, consult- 
ing engineer to the owners, and the vessel is intended for the 
Eastern and Atlantic trades. 
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LAUNCH OF THE DE Bay.—On the 28th May, Palmer’s Ship- 
building Company, Limited, launched from their Yarrow Yard a 
| steamer of 1700 tons register, to be called the De Bay. This vessel 
| | | 
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THE TIGHE-HAMILTON BEVEL.GEAR CUTTING MACHINES. 


FIG .2° 


THE action of the machines which we illustrate is re- 
markably origi Their actuating principle first rage in 
the Tighe-Hamilton patent dovetailing machine, which we 
noticed some time ago, and of which two of the largest yet made 
have been recently erected in the Government Dockyard, Ports- 
mouth, to on the work previously done by a smaller type 
of machine of older date. Our illustrations are taken from 
photographs of the first bevel gear cutting machine recently 
erected in the same establishment. 

The nature of this invention can be best understood by a com- 
parison with the common wheel cutter. Here, in order to o 
the interval between two teeth in a bevel wheel, it is usual to 
— cutter just through its centre, in order to obtain central 

om. The blank is then turned over to shape one face, and 
then back again, to shape the opposite one. It is thus that the 
proper taper of the interval, and the curvature of the teeth are 
produced. But the results generally need the file to remove the 
marks. But in the machine before us, these several operations 
are all completed by a single passage of the cutter, because the 
novel mode of motion—called a reciprocator—when set at the 
ak angle, by a very simple method, causes a varying degree 
of throw in the spindle. Thus the cutter which enters at the 
wide end of the interval gradually contracts its action, until it 
reaches the narrow end, when the result is a perfect finish, and 
the blank is returned for the next cut. 

In Fig. 1, which is a front view, the reciprocator is seen in the 
middle of the headstock, along with the plate for regulating its 
angle of inclination. This angle of inclination must always be 
one-half the proper taper of the teeth in any wheel to be cut. 
In this is also seen a singular union of the back gear prin- 
po with a worm and tangent wheel for dropping the worm out 

gear the moment when the cutter has finished its passage. 
There is then an easy and quick return motion worked by hand. 
The figure does not clearly show the simple dividing apparatus. 
But this is so formed as to secure perfect pitch distances, with- 
out the aid of change wheels. 

In Fig. 2, which is an end view, the blank to be cut and the 
cutter block are seen more clearly, as also the index for regu- 
lating the angles at which the blank must be set, so as to suit 
mitres or bevels of any relative sizes. The derivation of this 
machine from the dovetailers will be evident to any one who sees 
that the interval between any two teeth of a bevel wheel is in 


fact a triangular space, similar to that which constitutes a dove- 
tail in cabinet work, and what removes the space in one case has 


here been made to remove a like space in the other by an 
analogous operation. The special feature then of these machines 
is the action which causes a cutter to cut tapered intervals, and 
thus form tapered teeth—by a single passage across the front of 
a wood or metal blank—of a proper shape. This results from 
the fact that the reciprocator causes the cutter to contract or 
spread whilst it passes across the front of the blank. It is thus 
in the fact that the spindle reciprocates as it rotates that the 
speciality lies, whilst the extent of its throw is made to depend 
upon the advance or retreat of the headstock, together with the 
degree of inclination given to the reciprocator by its adjusting 
screws. The working of the cutter is very rapid, as the rate may 
be taken at from one to six passages per minute, according to 
size and material. All sizes, pitches, angles, and taper of teeth 
are variable at will, as in the dovetailer, and the results come 
from the machine quite finished and without the use of file or 
scraper. The operation can be well performed with an ordinary 
milling cutter of proper curvature, but more conveniently by a 
special block, as the cutters are changeable and easily sharpened 
on the grindstone, whilst a special machine gives them any 
d of curvature desired. 

e contrast between the work done by these machines and 
those now in use is great. In some cases wheels are cast and the 
teeth filed up, but these are never true. In others they are cut 
out of the solid by machinery by several passages of the cutter ; 
these generally leave markings and require filing again. 
Machines made upon the copying principle are very tedious and 
require a prelimi clearance ; they thus sink to the rank of 
trimming devices. In the machines under notice, for all wheels 
under 4in. in diameter one of the cutter is quite suffi- 
cient, as the slight difference in depth between the front and 
back intervals is not preceptible, it is even advantageous, and is 
a feature common to all types of gear cutting machines except 
those which copy. It has been found by the skilful operators 
working these machines at Portsmouth dockyard, that as in 
larger wheels, there is more material to remove, it takes only one- 
half more time to make two than one. The bottom of 
the interval is cut at the first, whilst the second passage follows 
the pitch line. The pitch line thus becomes a mean, and all 
lines then converge to the centre of the cone, Forsmall wheels 


these exact mathematical lines are not worth the trouble of two 
passages. There is still another interesting feature to notice in 
these machines. In wheel castings it is usual to provide a slight 
contrary taper in the teeth of the pattern, so as to allow a cer- 
tain degree of “draw.” The principle is valuable in castings, as 
the fitter thus obtains a better fit by reversing the taper ; but in 
wheels cut by machinery this has hitherto been unattainable 
except by much waste of time. In the Tighe-Hamilton machines 
this is readily obtained, and a perfect fit at the same time secured. 
We have recently inspected the working of these machines, and 
much admired the simplicity of the working parts, with the 
novelty of their combination and the beauty of the work turned 
out. 

We have not been surprised to hear that the head of an 
eminent American firm has lately come over here, specially to 
examine these inventions. Labour-saving machines are much 
appreciated in America, and he was so satisfied with what he 
saw in Portsmouth Dockyard, and elsewhere, both in this coun- 
try and in Ireland, that he at once decided to take up the 
American patents. He is now gone back, after a stay of only « 
fortnight, to start their manufacture in the States. Mr. Hamil- 
ton’s agents in this country are Messrs. Powis, Bale, and Co. 

The accompanying engravings indicate the functions and 
relations of the essential parts of the machine. A grooved sheave 
A, Fig. 8, is so mounted upon the spindle B that it can be 
inclined to it at any desired angle by the set screws C C!, whilst 
a ring D is introduced into this groove by the removal and 
replacement of a side plate. The boss of this sheave, that is to 
say, the bottom of the groove, revolves within the ring, when this 
is prevented from turning by the round radial pin E, which is 
fixed into it in a line through its centre, and through the axis 
of the spindle. These three parts are analogous to the body 
strap and rod of a steam engine excentric, but here the sheaf is 
concentric with the shaft, but not at right angles to it, and 
therefore the derivative motion is of a different nature and in a 
different direction. The outer portion of the pin E passes 
through a round hole F in the boss G of a vertical stud H, which 
is free to swing or rock asa hinge upon pivots or trunnions II . 
Fig. 6. Its vertical axis of motion is through the trunnions, and 
at right angles to the line of the pin. The pin E is thus free te 
have a twisting as well as an endway motion, and then when the 
spindle and sheave rotate, this pin acts as a lever, with the boss 
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of the stud H as a fulcrum, and compels the spindle to reciprocate 
as it rotates with a throw in proportion to the inclination of the 
sheave and the distance of its centre from the vertical line which 
passes through the trunnions or pivots of the stud. This com- 
bination of parts constitutes what is termed the reciprocator, from 
the effects it produces. The trunnions of this stud_H are free to 
turn in suitable hole: K K* in the frame L L'. This frame is 
fixed, and the stud is so shaped that its trunnions can stand over 
and under the reciprocator when this is brought into that rela- 
tive position. Then when the vertical line through the trunnions 
also passes through the axis of the spindle there will be no 
reciprocation. The reciprocator will then be at its dead point ; 
but when the axis of the spindle is moved to a position, either 
before or behind this vertical line, there will be a degree of reci- 
procation increasing in proportion to the distance moved, and to 
the inclination of the sheave. The dotted lines in Fig. 4 show 
the extreme positions of the reciprocator caused by the throw of 
the spindle when moved forward to a position in advance of the 
vertical line of the trunnions. In order to put these various 
parts into cperation a spindle without shoulders is mounted in 
the usual bearings of an ordinary headstock M. This spindle 
carries the cutter N at its extremity, and the reciprocator at its 
middle portion. This headstock is movable backwards and 
forwards upon a slide block O 0" fixed upon the bottom of the 
frame which carries the stud by such means as may be deemed 
most convenient. The blank to be cut is mounted as shown in 
Figs. 1 and 2. When the headstock is moved forward, and the 
sheave is not inclined, the cut will be the exact width of the 
cutter with parallel sides, as in the usual form of spur wheels. 
But when the headstock is moved forward, and the sheave is 
inclined, the sides of the cut will be divergent, as in mitre 
wheels. The degree of this divergence will depend upon the 
degree of inclination given to the reciprocator, and can thus be 
adapted to any size of cut or pitch of wheel. The action of a 
cutter upon the face of a blank is shown at Figs. 3, 4, and 5, 
where the dotted lines in Fig. 5 indicate the extreme positions 
of the cutter when it has passed out of the cut. The degree of 
curvature along the side of the tooth will depend upon the form 
of the cutter. When for a single passage it may be of the form 
usually adopted ‘to effect sufficient rolling contact, but if a 
different degree of curvature is desired, it only involves the 
passage of a second differently curved cutter at a lesser depth 
along the pitch line. 


THE RAINTON BOILER EXPLOSION. 


On page 410 we illustrate the remains of a North-Eastern 
goods engine which exploded at Rainton Crossing, near Leam- 
side, on the North-Eastern Railway on the 12th November, 1880. 
The explosion was, of course, made the subject of a Board of 
Trade inquiry, and the following facts concerning it are taken 
from Major-General Hutchinson's report to the secretary of the 
railway department of the Board of Trade. 

It appears that the engine, which was attached to a goods train 
of forty wagons, was standing at Rainton Crossing when the 
explosion occurred. The train in question had started from 
Newcastle about 4.50 a.m., had been made up at Gateshead, 
where the engine had taken water, and had been stopped by 
signal at Rainton Crossing for about two minutes, when, without 
any warning, the boiler exploded, at about 6.40a.m. The driver 
and fireman were both seriously injured; the fermer in the back 
and hip ; the latter was hurt about the head and scalded on the 
left thigh. The barrel of the boiler was almost completely 
blown away. The framing, &c., of the engine was much damaged, 
and the driving axle broken in the right crank. The engine in 
question, No, 941—six-coupled, with a tender—was built by 
Neilson and Company, of Glasgow, and was delivered in March, 
1874, since which time it had run 186,000 miles. The boiler, 
made of Lowmoor plates yzin. thick, was of telescopic construc- 
tion, having a mean diameter of 4ft. 2Zin.; the barrel was built 
up of three rings, with one plate to each ring, with ordinary lap 
joints, and a steam dome in the centre of the middle ring. It 
was fitted with two ordinary safety valves and a lock-up valve, 
the working pressure being 130]b. The boiler had been 
repaired on June 14th, 1877, when six new roofing bolts and 
twenty-four copper stays had been put in, and fifty-nine tubes 
taken out and repaired; and again on June 22nd, 1878, when 
the fire-box had been restayed with 572 copper stays and the 
mouth-piece had been repaired. In July, 1878, the boiler had 
been tested up to 220 1b. with hydraulic pressure. It had never 
been examined internally since it had commenced working 
in March, 1874, a period of nearly seven years. At the 
time of the explosion the boiler is stated to have been 
nearly full of water, the steam pressure to have been 130 Ib. to 
the square inch, and the steam to have been just beginning to 
ease off at the safety valves. The result of the explosion was 
that the barrel of the boiler was nearly totally destroyed, being 
broken up into about eleven fragments, the form and dispersion of 
which are shown in our engraving, which we reproduce from 
General Hutchinson's report. There appears to be no reason to 
doubt that the cause of the explosion is to be attributed to deep 
grooving along the horizontal joint of the middle plate. This 
joint, which was 15in. below the water-line, was grooved inside, 
more or less along the whole of its length at the bottom of the 
lap, the sound metal being in some parts not more than one- 
sixteenth of an inch in thickness. The plate also was notoriginally 
of good manufacture, but showed lamination, which, no doubt, 
contributed to the rapid increase of the grooving after it had 
been once set up. The flaw was not ascertainable by any out- 
ward inspection, and the boiler had never been examined inter- 
nally. The plates were very little pitted. 

General Hutchinson properly points out that this explosion of 
a comparatively new boiler raises several important questions :— 
(1) Whether every boiler ought not to be submitted to internal 
inspection after running a certain number of miles—say 100,000. 
(2) Whether boiler-barrels should not be constructed with butt- 
joints rather than lap-joints, so as to ensure their being perfect 
cylinders, and thus to make as uniform as is possible the effects 
of expansion and contraction at every part of the barrel. (3) 
Whether, with boiler-barrels made with one plate in each ring, 
the joints should not be arranged in all cases so as to be above 
the water-line. In the present case the joint was 15in. below 
that line. This explosion made ten in six years on this one 
railway, out of a total of sixteen on all British railways, 


LEGAL INTELLIGENCE. 


IN THE COURT OF APPEAL. 


Before The Lorp JustTick BRAMWELL, LorD JUsTICcE BRETT, and 
LorD Corton. 
HAYWARD v. HAMILTON. 

THIS was an action instituted by Mr. William Hayward, carry- 
ing on business as Messrs. Hayward Bros., of Union-street, 
Borough, against Messrs. Hamilton and Co., of Kingsland-road, to 
restrain the infringement of a patent granted to one Edward 
Lambert Hayward, on the 31st July, 1871, No. 2014, and now 
vested in the plaintiff. The patent related to “ Improvements in 


pavement lights,” which were designed not simply to allow the 
ight to pass through, but also to direct the light in an inclined 
direction into the room to be lighted. For this purpose the speci- 
fication stated that the frame was to be glazed ‘‘ with glass moulded 
so as to of a prism-like form on the under side, resemblir 

to some extent in this respect the glasses which are often insertec 
into ships’ decks to give light below. The form and arrangement 


of the prism is, however, entirely altered in order that the light’ 


may be thrown forward in one direction. One of the sides of the 
prism is upright, or nearly so, and the other is inclined to it at 
such an angle that the light 
strike this inclined side and reflected completely, or nearly so, 
within the prism and issue from the upright, or nearly upright, 
side in the direction required. The sides of the prism may be flat 
or curved in a horizontal plane.” The patentee then went on to 
state that he — formed the glasses hexagonal on the upper 
surface, and fitted them into an iron frame with corresponding 
hexagonal cells, but the glass might be made of other form. 

The defendants had obtained letters patent, dated the 22nd Se 
tember, 1877, No. 3574, for an invention which the plaintiff 
alleged was an infringement of his patent. It will be seen from 
the judgment that the defendant's and plaintiti’s lights differed only 
in the fact that the former had notches or pieces cut out of the 
latter’s prisms. The defendants denied the validity of the 
plaintiff's re upon the usual grounds, and in particular upon 
the ground of prior publication by the following specifications, 
namely, Wm. Boggett and George H. Palmer, 22nd October, 1851, 
No. 13,783 ; Wm. Boggett and George B. Pettitt, 20th June, 1853, 
No. 1503; Obed. Blake, 6th May, 1856, No. 1062; James Steven- 
son, jun., 12th November, 1857, No. 2853; also by the following 
books, namely, “‘ Photogenic Manipulation,” by R, J. Bingham, 
1864, part IT., p. 45; Ganot’s ‘‘ Physics,” by Atkinson, 1862, pp. 467-8, 
469, 478, 482, and 483; ‘Practical Manual of Photography,” by J. 
Hogg, 1853,p.22 ; Brewster’s “Treatise on Optics,” 1852,p.453 ; Report 
of the British Association for 1851, part 2, p. 12; ‘‘The Telescope,” by 
Sir J. W. Herschell, 1861, p. 76. They also relied on prior publica- 
tions by Sir Isaac Newton in 1671, on the reflecting telescope at 
ot in the possession of the Royal Society, by Mr. Darker, Mr. 

y. Wheeler, Prof. Wheatstone, Prof. Tyndall, Messrs. C. and F. 
Darker, Prof. Stokes, Mr. W. M. Ayres, Mr. H. Keevil, Mr. Jas. 
How, Prof. Pepper, Mr. Barlow, Mr. Jas. Barlow, and Mr. H. 
Gore, between the years 1830 and 1871, by the use of prism-like 
forms, whether mounted in frames or not, for the purpose of 
directing light into rooms, or for the purpose of deflecting light in 
any required direction. 

The action was tried before Mr. Justice Hawkins on the 17th 
and 18th November, 1879, on which occasion the following ques- 
tions were left to the jury and answered as follows :— 

1, Whether, having regard to the state of knowledge at the date 
of the patent, it was a new thing to form and arrange a prism so 
that the light might be thrown forward in one direction by making 
one of the sides of the prism upright, or nearly so, and the other 
side inclined to it at such an angle that the light passing through 
the upper surface may strike this inclined side, and be reflected 
completely, or nearly so, within the prism, and issue from the 
upright, or nearly upright, side in any required direction ?— 
Answer : No. 

2. Whether, having regard to the prisms described in the 
plaintiff’s specification and shown in his drawings, and especially to 
the operative parts thereof, used in the transmission of light, the 
defendants use any glass light having the same operative parts for 
the transmission of light ?—Answer : Yes. 

3. Have the defendants infringed the plaintiff's patent ?— 
Answer: Yes, 

The jury also found, in answer to the judge, that it was a new 
thing so to glaze pavement lights. The judge then entered a 
verdict for the plaintiffs with nominal damages, and left the 
parties to move for judgment. The plaintiffs moved for judgment 
accordingly, and at the same time the defendants gave notice of 
motion for judgment in their favour, or for a new trial, on the 
ground that the verdict was against the weight of evidence. 

The defendants claimed to be entitled to judgment on the 
ground of want of novelty in the plaintiff’s invention, as shown 
by the answer of the jury to the first question. The case was 
heard on these cross applications by a divisional court on the 23rd 
February, 1881. A short note of the case was reported in THE 
ENGINEER at the time,* and we now give the judgment of the 
Court (Mr. Baron Pollock and Mr. Justice Hawkins) in full. 

Mr. Baron Pottock : This is an action for the infringement of 
a patent which was tried before my brother Hawkins, who, at the 
conclusion of the evidence, put certain propositions to the jury, 
and they found what was practically a verdict for the plaintiff, 
that is to say, that the subject matter of the patent was new, that 
that which had been done by the defendants was an infringement, 
their language also being that it was a mere colourable imita- 
tion. Upon that my brother Hawkins directed a verdict 
to be entered for the plaintiff, but told the learned counsel for 
the plaintiff that he must move under the Judicature Act for 
judgment, and in accordance with that direction to-day Mr. Webster 
has moved for judgment. On the other hand, Mr. Aston, repre- 
senting the defendants, having mentioned the case to this Court 
before, was allowed to be in the position of a counsel who had 
obtained a rule nisi on the ground that the verdict was against the 
weight of evidence. Mr. Aston was heard therefore to-day not 
only to resist the motion for judgment which was moved for by 
Mr. Webster, but also to urge to the Court any grounds he desired 
to urge to us that the verdict was against the weight of evidence. 
Now, that being the state of the matter, our attention was called, 
and very properly, by Mr. Aston to the specification of the plain- 
tiff, because, as Mr. Aston said, it was essential for the proper con- 
sideration of this case that the Court—it being their duty to put a 
proper construction on the specification—should say what that con- 
struction is before the Court could possibly consider what was the 
effect of the verdict, and what were the rights of the plaintiff under 
the specification and on the evidence adduced in the case. Now 
the specification is to our minds clearly a specification which claims 
not merely an invention with regard to one particular matter 
which is not a new discovery, but what it does claim is an improve- 
ment in pavement lights, and I think this is one of those cases in 
which it becomes the Court to be extremely careful, that because 
the plaintiff has claimed by his specification in this large modes it 
should not give to him more than he is strictly entitled to under 
those considerations which have now been thoroughly established 
in patent law. Having claimed an improvement in pavement 
lights, the patentee, as is usual in modern specifications, shows first 
what it is he does not claim, that is to say, he shows what he takes 
to be the existing condition of the subject matter with which his 
patent deals before he makes known what is his improvement, and 
he says, ‘Pavement lights are commonly used to cover the areas 
in front of windows in the basements of buildings, and the object 
of my invention is so to construct them that they may not simply 
allow the light to pass through, but that they may also direct the 
light in an inclined direction into the rooms it is desired to light. 
For this purpose I glaze the frame of the pavement light 
with glass which is moulded so as to be of a prism-like form on the 
under-side, resembling to some extent in this respect the glasses 
which are often inserted into ships’ decks to give light below.” 
Now I pause there to consider what was, as proved at the trial, 
the known condition of things before this specification. I think 
we have had now amply established—not that it was necessary to 
do it with any great nicety—what was the condition of the ordina 
ships’ lights, as they were called, as fixed to the deck of a vessel. 
We find there were different forms, some of which were produced ; 
and I hold one in my hand which has no element whatever which 
connects it with the prism, or with any of the things connected 
with the prismatic rf xa] or division of light in any shape or 
way. It is simply a piece or block of glass which is inserted in the 
ship’s deck. That being the affirmative state of things, one asks, 


* Tar Excineer, 25th February, 1881. See also the “TIlustrated 
Record of British Patents,” Part 1., p. xxiii. i 


ing through the upper surface may | 


Do you find anything in all the history of ships’ lights of any 
persons who, being desirous of lighting cabins, have dealt with the 
ight so as to make the prism throw one part of the light into one 

cabin, and one into another? Or, to state the proposition more 

clearly, Do you show any user of any prism whereby the light has 
been thrown at any particular angle? The answer is, you do not. 

And when you come further to the condition of things in the 
streets where those pavement lite are used, certainly the some 
observation co You find all you would expect to find as to 
the strength of the glass, so that it shall not be broken ; as to its 
being as pellucid as possible ; as to its being so made as to throw 


| down the greatest volume of light which is attainable under the 


necessary conditions of the size of the glass and its strength. 
There the thing stops. To take up the specification again, what 
the plaintiff says is this: “‘The form and arrangement of the 
prism is, however, entirely altered, in order that the light may be 
thrown forward in one direction, as already stated. me of the 
sides of the prism is upright, or nearly so, and the other side is 
inclined to it at such an angle that the light passing through the 
upper surface may strike this inclined side, and be reflected com- 
pletely, or nearly so, within the prism, and issue from the upright, 
or nearly upright, side in the direction required. The sides of the 
prism ma: flat, or curved in a horizontal plane.” Now I agree 
very much with what Mr. Aston said, that it is within this latter 
description that the force and value of the invention is described, 
and it is to this that we are to look to see whether the invention, 
as described in this specification, is one which is properly the 
subject matter of a patent. In our judgment it is properly and 
fairly described ; it is described as a patent claiming the construc- 
tion of something by a combination of things, many of which— 
possibly all’of which—may be old, in such a manner as to produce 
a result the is new, and a result which is valuable when it is | 
treated as a commercial article. Ido not think it is necessary to 
refer to the older cases on this subject. No doubt Crane v. Price 
(1 Web, P. C. 393) was in one’s mind during the whole of the 
argument of this case. But we have a recent cum on this point 
—indeed, it is more than a dictum, because it is contained in the 
Judgment of the House of Lords by the Lord Chancellor in the 
case of Cannington v. Nuttall (L. K. 5 H. L. 216); and what the 
Lord Chancellor says is this :—‘‘ Few things come to be known 
now in the shape of new principles, but the object of an invention 
generally is the applying of well-known principles to the achieve- 
ment of a practioat result not yet achieved ; and I take it that the 
test of novelty is this: Is the product which is the result of the 
am for which an inventor claims letters patent effectively 
obtained by means of your new apparatus, whereas it had never 
before been effectively obtained by any of the separate portions of 
the apparatus which you have now combined into one valuable 
whole for the purpose of effecting the object you have in view?” 
That secms to me as clear and as reasonable a definition as one can 
well have of that branch of the subject; and if you apply that to 
the present case, and ask, Was there such a thing known as a 
pavement light? the answer is, Certainly there was. Was there 
anything that was wanting and deficient in that pavement light? 
Certainly there was, would be the answer of a person who lived on 
one side of the pavement light, and who would desire to have 
more light brought into his room. Was there anything in the 
combination and invention of the plaintiff which, being brought 
to bear upon the subject practically and effectually, produced a 
better result in the shape of a better article, both with regard 
to its efficiency, its cheapness, and the means of having it 

ractically brought to bear upon that which was desired? The jury 
om found, in answer to that question, if it had been so framed, Yes. 
The only question that remains is, have they properly so found ? 
Now I think I have dealt sufficiently with our view of the specifi- 
cation, and the next question that arises is whether the evidence 
that was tendered would properly bear out the result I have men- 
tioned as being in our view the proper result of the specification. 
We think the jury have come to a very proper conclusion on that 
part of the question. We think if it was new it was useful; and 
that there is no part of the finding of which we should complain. 
Taking the specification as construed by us, taking the evidence 
brought to bear upon that specification, we think in the result the 
finding of the jury is correct. Then come some cases that were 
cited by Mr. Aston, in particular the Patent Bottle Envelope Com- 
pany v. Seymour (5C.B., N.S. 164) where the patent was for making 
rush envelopes for bottles by means of a mandril, which had been 
used for similar purposes in a similar manner. In Horton r. 
Mabon (12 C.B., N.S. 437 and 16 ibid. 141), again, angle 
irons which had been used for the building of iron ships 
were applied for the first time to gas-holders. In that case 
the late Chief Justice Erle said it was simply an eeticn of 
a known instrument to a purpose for which it had been applied 
before, not to the same structure, but the requirements of the two 
structures, that is, the portion of the ~— and the portion of the 
gas-holder were exactly identical, and the mechanical properties 
that belonged to the angle iron were the same in both cases, and 
the result was the same in both cases, and the effect of the patent 
was simply this—that what mankind had done before in the appli- 
cation of angle irons to ships and other like ge: the patentee 
claimed to do by their application to gas-holders, The last case, 
Harwood v. Great Northern Railway (11 H’'L.C., 654), is one which 
perhaps is not so simple, but when once the findings of fact are 
established in that case the principle is exactly the same. The 
great engineer, Brunel, many years back wishing to — together 
long undergirding strips of iron which were to support the planks 
on one of his bridges in the West of England, applied a mode of 
using rolled out pieces of iron into which square bolt heads 
were put, and then there was a flat piece of iron on the 
other side, through which the bolts were screwed up by a nut. 
Exactly the same thing was done by the Great Northern 
Railway Company when they came to apply the same kind 
of iron rolled out in exactly the same kind of way with the 
same kind of nuts to the fishing of iron rails in order to pre- 
serve one continuous rail for very many miles. In that case there 
was a great discussion as to whether the object of Brunel was 
really and practically the same as the object which was sought for 
and then attained’ by the engineer of the Great Northern Railway, 
but when once this was answered in the affirmative there was an 
end of the case. In all these cases the real question must depend 
very much upon the extent to which the subject matter, to which 
the particular apparatus or particular contrivance is applied, is 
cognate in its character, and wherever you find it is so cognate in 
its character, and that there is not sufficient novelty in the combi- 
nation which is put forward, then the patent cannot stand. If, 
however, it is otherwise, if the subject matter is not cognate, or if 
the combination is really new, or if what is done comes within the 
language which was used in Crane v. Price, and in the later case 
of Cannington v. Nuttall, so as to show that there is in substance 
a new commercial product, then the patent is good. Upon that 
part of the case I think no more need be said. But there remains 
still one point to which, I think, we ought to give Foo pang atten- 
tion. I refer to the argument that was addressed to us very pro- 
perly and very clearly by Mr. Aston for the defendant, and that 
relates to the particular evidence that was given by one of the 
witnesses, a Mr. Darker, which amounts to this: | He was a man of 
skill, an optician, and it had been in his experience necessary to 
see how light could be obtained for a particular purpose through a 
vertical ahettes: He brought to bear his knowledge upon the 
subject, and he produced in Court this instrument which holds a 
prism, and he pointed out that when he wished to make some par- 
ticular kind of designs, selenetic designs, he found this a practical 
and useful mode of getting the ray of light which came down 
vertically, not upon the horizontal, but upon the angular face of a 
prism fixed in a shutter into his room for this purpose. No doubt 
all the actual processes of nature, if one may say 80, were gone 
through in his case which are gone through in the case of the 

laintiff when he uses his glass for the purpose of throwing light 
iowa into one side of an area from the street. But. when you 
have said that you have said all that can be said, It certainly 
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cannot be said that the result for which Mr. Darker used this was 
the same as the general and commercial result by which the plain- 
tiff seeks to produce a better kind of pavement ght, nor can it be 
said that any person before the plaintiff had ever applied that 
process which was applied by Mr. ker for the same or for a like 
pu The application of the known science upon the subject 
in the particular manner in which it was applied by Darker cannot 
be taken to have been doing beforehand what was afterwards done 
by the plaintiff. Now the only remaining question is whether 
what was done by the defendant is an infringement. That was 
put before us by Mr, Aston in this form: Mr. Aston says, and says 
quite truly, the plaintiff’s patent consists of iron frames which 
were known before, of @ flange which was known before, and all 
that the defendant did-was to take an iron frame and a flange of 
glass such as the plaintiff has used, and the properties of which 
were known, and he merely took from the glass which was used by 
the plaintiff a portion of it which was useless. 

Mr. Aston : That which was used for a ship. 

Mr. Baron PoLttock: He took away that which was used and 
known before, and that which was useless for the particular pur- 

for which he intended to use it, just in the same way as in 
Fhe illustration I mentioned during the argument, when an engi- 
necr sees a solid piece of iron being used to strengthen a building 
he takes away from it that which is useless, and points out to the 
man who is using it that it would be better if he used only portions 
of it because he would economise his material, save the weight, 
and, indeed, in other respects get a greater strength by using rods 
of iron instead of solid blocks, So, says Mr. Aston in this case, 
there is a mere ademption of the material which has been used for 
many years. Whether that is a sound argument when you are 
considering this as an infringement or not depends upon whether 
our conclusions are true, If the conclusions at which we have 
already arrived are correct, and we find this is a patent which can be 
supported in omnibus on the grounds on which we have arrived, 
namely, that it is to be taken as a whole and good as a new manu- 
facture, and a new application of known principles for cial 
purposes, then in that case es cannot say that the defendant has 
not infringed. He has applied this particular ope of glass in the 
same way the plaintiff applied it and for the same object, and 
he has adopted the plaintiff's user and invention simply with a 
variation, which variation the ip | have found to be colourable. I 
do not mean that the finding of a jury in a matter of this kind 
would be binding upon us, apart from the true construction of 
the specification. But construing the plaintiff's specification as we 
do construe it, and finding it to be what we do find it to be, we are 
led to the same conclusion as the jury were led to, and we think 
this cannot be treated merely as an alteration of some known thing 
which existed before the plaintiff’s invention, because that known 
thing, whatever it was, never was applied until the plaintiff’s inven- 
tion in the same way in which the plaintiff applied it ; and we 
think it also should be laid down as a clear principle in patent law 
that you cannot by a mere ademption of some santloulen part of 
that which, as a whole, is a useful invention, take the benefit of the 
patent and say that you are not yes og da That we think is 
a clear, and if necessary it could be supported by decided 
cases. It is sufficient for the decision in the present case to say 
that we think the application of the principles laid down by Mr. 
Aston, and in no way controverted by us, do not meet the present 
case. Under these circumstances the judgment of the Court upon 
the finding of the jury will now be for the plaintiff, and with the 
usual result as to costs. 

The defendants appealed from this judgment, and the appeal 
was heard on the 24th of May, 1881. The facts and : 
ments sufficiently appear from the above statement and the judg. 
ments. 

Mr. Webster, Q.C., and Mr. Carpmael were counsel for the 
rg ; and Mr. Aston, Q.C., and Mr. Macrory for the defen- 
nts. 


Lord Justice BRAMWELL : I think that this judgment should be 
affirmed. I think the plaintiff is an inventor. I think he 
has found out, and manufactured and patented, a thing, an article, 
namely, a light directing pavement light ; that is the thing he has 
invented, and, to my mind, patented. I do not think there is any 
Mee | great quantity of invention in it; it is not as though a man 

sat himself down to consider how he could make a sewing 
machine, or a grain-pressing machine ; it is a much humbler piece 
of invention than that, and it may possibly be nothing more than 
that the idea struck him, and immediately the idea struck him he 
could apply it or carry it into execution by a very obvious appa- 
ratus. But still it is an invention, and it is not the less an inven- 
tion because it required but small inventive powers to 
enable him to do it. One may take an illustration in 
this way, the screw propeller; I suppose everybody knew that a 
screw used as it was would act in the way of screw propeller does; 
but the man who thought of it and apphed it to a steamboat, 
which I suppose anybody could have done if the idea suggested 
itself to him, would have been called the inventor of a screw pro- 
peller or screw propelling steamboat, as the case may be. It does 
not depend upon the quantity of invention. . Nor is it in this 
case the patenting of an idea. He does not say, ‘‘I have thought 
of such and such a thing, and I claim a patent for it,” but he 
says, “‘I have thought of such a thing, and I will show you how to 
carry it into execution,” and therefore it is not open to any objec- 
tion such as I have indicated; nor is it open to any objection in 
d to the constituent parts of it being old. No doubt the 
prism as the plaintiff uses it is old, it is as old as the world that a 
| wag used as the plaintiff uses it will direct light in the way his prism 
oes, and the other part of his invention is not new, that is to say, 
the — mode in which he makes his pavement light, but the 
combination is a novelty. The thing was never practised before, 
and undoubtedly a bination of two old things may be made the 
subject of a patent. It seems to me then that the plaintiff really 
is an inventor—he has found out something. He makes an article 
that was not made before. This particular casé midy be, no 
doubt, Foy the verge; but one cannot help making this 
remark, that it is NA my if it is no invention that it has never 
been done before. hy has it never been done before? Why, 
because nobody else found it out, which I take to be an equivalent 
to inventing, and I think, therefore, that his patent_is sustainable. 
So much as to the first question. Then as to the infringement. 
That really is the most obvious thing in the world, It is perfectly 
manifest that the difference between what the defendant has done and 
what the plaintiff has done is, I will not say colourable, because it is 
not a right word, there really being no difference between them ; 
it is the same thing ; it is not one thing pretending to be another, 
but I think-it.is a direct claim to do that which. the plaintiff is 
doing. ‘ Upon these grounds, I think, the judgment should be 
affirmed, 


Lord J ustice Brett : I must confess that from an early stage I 
had very little doubt about this case. It seemed «to me that the 
whole matter really depended upon what was the proper construc- 
tion of the specification, and that if the specification did in truth 
claim a new machine, a new a paratus, or a combination, which- 
ever you may please to callit, that then that combination was new, 
and it was palpable 1t had been infringed. If anything less than 
that new machine made up of combined parts was claimed by the 
Specification, it seemed to me that the ange oe case must 

ail on several grounds, namely, that if less than the whole 
were claimed, that which was claimed was not new, 
and if less than the whole were claimed, there was no in- 
fringement. So that, according to my mind, the whole case 
practically depended upon what was the true construction 
of the specification, and of the claim. In my opinion the 
— construction of that specification is that the plaintiff claims 
it a new pavement light, made by combining together so as to 
make a new machine or a new apparatus, or a new pavement light, 
an old frame, an old flange, and perhaps arold half prism, which 
old portions of the new apparatus or machine had never before 
been combined together so as to produce the’machi 
the plaintiff, In order +o support that proposit 


one ough 


examine a little the specification, and the very first phrase in it is 
this: ‘‘ This invention has for its objects improvements in pave- 
ment lights.” What is a pavement light? A pavement light as 
we have seen it, and as it is bought and sold, is a particular article. 
* Pavement lights,” he says, sal therefore pavement lights in one 
sense existed before, “‘are commonly used to cover areas in front 
of windows in the basements of buildings, and the object of my 
invention is so to construct them (what is the word ‘them’ 
referred to—why, pavement lights) that they may not simply 
allow the light to pass through, but that they (that is pavement 
lights again) may also direct the light in an inclined direction into 
the rooms it is desired to light.” The problem which he had to 
solve was this: it is to be a pavement light, and it is 
necessary therefore that the upper surface should be hori- 
zontal, should be level with the pavement; it is wry 
that it should be made of a frame strong enough to hold thi 
glass; and so thick that people may walk upon it, and it seems that 
it must be necessary to have something in the shape of a flange to 
the glass, and the other part of the problem was so to arrange a 
pavement light that it might “‘ direct the light in an inclined direc- 
tion into the rooms it is desired to light”—that is to say, that it 
might direct the light which falls vertically on to this horizon 
ne of glass, so as to into rooms which are not under it. 
+ was the problem in fact. In order to make that light effective 
in @ room it seems to me it must go nearly horizontally into the 
room, because if the window were so far below the pavement that 
the light had to go at anything like a large angle down, it would 
only light a portion of the room, and, therefore, this thing can 
only be really used where the window of the room is sideways, and 
where the top of the window is not much below the level of the 
pavement. Therefore, that gave him another datum line, which 
was that the side of the prism -with which he was about to deal 
should be upright or nearly so. The problem he had to solve, 
therefore, was to construct a pavement light with the direction of 
two given lines in it, so as to throw the light sideways, and he 
states that to be the object. He says, ‘‘ for this purpose I glaze the 
frame of the pavement light with glass, which is moulded, so as to 
be of a prism-like form on the underside, resembling to some extent 
in this respect ”"—that is in respect of its only being in a prism- 
like form—‘‘ the glasses which are often inserted into ships’ deck 
to give light below. The form and arrangement of the prism is, 
however, entirely altered ””—so that it is not a prism like the one 
in the ship’s deck, but it isa prism entirely altered, and the only 
similarity between the two declared here is that there is a certain 
similarity in this respect, that they are in prism-like form but 
entirely altered—“‘ in order that the light may be thrown forward 
in one direction as already stated. One of the sides of the prism 
is upright or nearly so”—that was part of the problem he had to 
solve—‘‘ and the other side is inclined to it”—not at any particular 
angle but—“‘ at such an angle that the light passing through the 
oes surface may strike this inclined side and be reflected com- 
pletely or nearly so within the prism, and issue from the upright 
or apex J upright side in the direction required.” Then he says :— 
“Tn order that my invention may be fully understood and readily 
carried into effect, I will proceed to describe the drawings,” and 
he says, “‘ Fig. 1 is a plan of a pavement light,” and he describes 
it, to my mind, in unusually clear terms for a specification, I will 
not go through the rest of it, but what is claimed is “‘ the construc- 
tion of pavement lights, substantially as described.” Therefore he 
does not claim a frame, he does not claim a frame which will hold 
glass with a flange, he does not claim a prism of any particular 
sort, but what he does claim is the construction of a pavemeut‘ 
light, substantially as described, and it seems to me what he 
claims, and what he has just described, is a machine, or appara- 
tus, or article, which is a ae light. Now that pavement 
Might he has described, and it is formed by the combination of 
three things which it may be said were known before. It is 
necessary, in order to make that pavement light of his, that 
there should be a frame; it is necessary that there should be 
flanges, so that the frame may hold with sufficient firmness the 
glass to be put into it; and it is necessary, in order to make that 
pavement light which he describes, that the bottom of the 
glass should be in the form of a prism, but in a particular form of 
prism, which may be described at large, and not with total accu- 
racy, as a half prism, but a half prism of which the upper side 
must be horizontal, one side must be nearly vertical, and the 
other side at- an angle, and such an angle that the vertical rays, 
when striking against the inner circles of the inclined side of the 
prism, may not so strike the other side as to be reflected back into 
the prism, but may go at once through it. The true construction 
of the specification seems to me that he has claimed such a machine. 
Then comes the question, Is such a machine so formed a new 
thing? The frame is not new, the mode of putting the glass into 
the frame is not new, and the fact of the lower side of that glass 
being in a prism-like form is not new, because that had been done 
in the decks of ships, and if this light had been substan- 
tially like the deck light of ships, I should have thought that was 
a sufficiently analogous use to have presented the novelty of this 
machine, but it is not the same prism as was used in the deck 
ep of ships, and it is not used for the same purpose. In the case 
of deck lights of ships the prism.was used for dispersing the light 
both ways into the cabin that was beneath it, and the problem of 
throwing the light only one way, and thus into a room which was 
not under the light, was not a problem which had presented itself 
to the minds of those who had to deal with deck lights. It there- 
fore seemed to me that the deck light of ships was not an anticipa- 
tion of this machine. Then it was said that a prism used by a 
man of the name of Darker was an anticipation of the prism used 
by the plaintiff. In the first place, if this claim had been only for 
the use of the prism in the way in which it is used, I should not 
have thought that Darker’s was in anticipation. It is true that 
Darker used the prism to introduce light from the outside into 
rooms, but it was no part of the use of that prism that the upper 
side should be horizontal, or that the one side should be vertical ; 
it turned upon a pivét, and was merely used for the — of 
directing the light to a given point, but not directed so as to 
disperse it into a room at the side. Supposing you could say that 
the prism, as a prism, was the same as Darker’s; it seems to me 
really -preposterous to say that Darker had used a machine 
stch as is anything like the whole, which, as I have 
said, is the subject matter of the plaintiff's claim. There- 
fore Darker’s prism is no anticipation at all, and if that be 
so there is ho anticipation of what the plaintiff claims. I wish to 
say that I do not decide that Darker’s prism might not have 
been an anticipation of the plaintiff’s- prism if the plaintiff had 
only claimed the prism. 1 assume for the purpose of this case that 
the use of the prism merely as a prism is old, but what I hold to 
be the plaintiff's claim is a new instrument or apparatus made up 
of three old parts which had never been combined before in order 
to make the whole machine. It seems to me, therefore, that the 
plaintiff has claimed a new hine, and that that machine was 
new. That it is useful none have denied. There was a point raised 
and discussed which for a time did seem to me to present a diffi- 
culty, namely, whether although this was new and useful it could 
be said to be an invention. Now the difficulty that that proposi- 
tion presented to me was this: That I did not recollect of myself 
any case in which where a thing had been pronounced to be new 
and useful the question of whether it was an invention had been 
ever discussed, or even left to a jury for instance. Itseemed to me 
in all previous cases it had been taken for granted that if the thing 
were new and useful there must have been an invention in order to 
arrive at a thing that can be so described, and I should say that in 
nine‘hundred and ninety-nine cases out of a thousand that must 
‘be so. I say if the thing is newand useful it is impossible to 
suppose there is not sufficient to make it an invention, but I do 
not think as a matter of law that could be predicated asan absolute 
rule of law, because I think it is possible, although a thing were new 
and useful, it might be, under certain circumstances, that there was 
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noinvention in it. However, in this case, I , taking this to 


bea combination, there was so much invention that we cannot say 


as matter of law that it was not an invention, and nobedy at the 


trial seems to have raised that question, or asked that it should be 
left to the jury as a separate question. Therefore, I think this 
machine-so invented by the plaintiff, and claimed by him as a new 
machine combined with old parts, or apparatus, or commercial 
article, whichever you please to call it, is new, that it is claimed as 
new, and therefore that it is the subject matter of a good patent. 
I do not find that the learned judge at the trial in terms construed 
the specification, but I think that he, by the questions he left to 
the jury substantially construed it in the way I think it ought tobe 
construed. Now I will take next the question of infringement, 
and I must say I feel rather pained upon this question, because I 
do not think it is an innocent infringement. The evidence seemed 
to me to show that the defendant’s son had become acquainted with 
this machine whilst he was in the service of the plaintift, and he had 
carried over that knowledge to the partnership of the other defend- 
ant. Nowcomes the question of the defendant’s specification, which 
was hardly alluded to at the trial, and to my mind for the best of 
reasons, because it seems to me, with all deference, that that speci- 
fication is drawn artfully, so as to be a mass of words that no one 
can understand, and drawn so as to conceal that which was about 
to be done. That seems to me to be the effect of it, but itis wholly 
immaterial whether what was done by the defendant was done in 
accordance with the terms of the specification or not, b the 
question is whether the defendant made articles which were an 
infringement of the plaintiff’s patent. It seems to me that the 
articles made by the defendant and sold by the defendant are 
identical substantially with the article made and sold by the 
plaintiff. They are the plaintiff’s machines with a notch cut into 
the glass, which notch =~ no effect upon the strength, and no 
optical effect whatever, but, in reality, isa realsham. Therefore, 
in my opinion, not only are the machines similar and sufficiently 
similar to be an infringement, but they are identical. Then the 
only remaining question is as to whether the judgment ought to be 
entered, as it is, upon the questions found by the jury. e first 
question left by my brother Hawkins seems to me to have been 
left out of caution, and in order to meet any difficulty which there- 
after might be raised by the extreme ingenuity of counsel who were 
before him. It seems to me to bea question that he was. asked 
practically to leave by Mr. Aston, and did leave in order to be 
cautious. It is a mere abstract question of a scientific pro- 
position, and it is a question which to my mind is wholly 
immaterial, and has no effect. In my opinion it was only 
pt by way of caution, which caution, I think, my brother 
wkins was right to use; but under the circumstances, I think it 
is a question which ought not to have been left as matter of law, 
and which can have no effect. The other two questions are 
material, and it seems to me, after the construction of the — 
cation had been practically ruled, that the learned judge left the 
right questions to the jury, and the jury have found both questions 
in favour of plaintiff. Therefore both upon the questions left to 
the jury, which I think were substantially right, and upon the 
construction of this specification and the question of novelty and 
invention, it seems to me that this patent was a good one upon the 
r of the plaintiff, and that it was infringed y the defendant. 
think the judgment was right in the result, and that this appeal 
ought to be dismissed. 

Lord Justice Corton: I am of opinion that the judgment 
peeled from ought to be affirmed. The question as to the 
validity of the patent depends upon the construction of the specifi- 
cation, which I was not able to see quite so clearly as Lord Justice 
Brett seems to consider it; but in my opinion upon the true con- 
struction of the specification, the plaintiff’s is a good patent. Now 
what is it? It was contended that it was a mere claim for invent- 
ing this prism, and if so, that would not be sufficient; but when 
one looks at it one sees that it is not so; it is for an improvement 
in pavement lights, a prism not being a pavement light, but only 
part of an apparatus called a pavement light, and in my 
opinion, what is claimed is this—an improvement in — 
lights by a particular form of glazing, that is tosay, by substituting 
for the old glazing of less or greater thickness, which had been in 
use before, a glazing which would not be simply a prism, but a 
prism so constructed as to direct the light into any required direc- 
tion ; not always in the same direction, but in a direction which 
might be required, having regard to the depth below the pavement 
of the room, and the size of the room, and that I think is indicated 
sufficiently by the specification which has been read by my Lord 
Justice Brett, and I will not read it again. It is clearly stated 
that the object is to construct a pavement light with a prism so as 
to send the light in the direction required. My doubt was, when 
it was so pointed out, whether it was sufficiently explained by the 
specification what the plaintiff’s invention was, and how it was to 
be done, but I think cn one looks at the evidence, and to the 
words of the specification, it does. In my opinion he does suffici- 
ently point out that which I think was his invention, namely, an 
apparatus called a pavement light, not only with glazing with a 
prism below, but with ‘a prism, or such portion of the prism, so 
constructed as keeping the upper surface fixed to the pavement, as 
it must be, to pose the light in the required direction. That, in 
my opinion, is not only a new union of things not found together 
in one apparatus before, but it is a union, an introduction of this 
in such a way as to obtain the required result, and therefore to con- 
stitute in the meaning of the words a combination ; that is to say a 
new machine, and a putting together of the parts so as to constitute 
the subject of a valid patent, and therefore, in my opinion, this is 
a good patent which the plaintiff has‘taken out. I agree with the 
reasons given by Lord Justice Brett for saying that Darker’s prism 
was not an anticipation of the invention which the plaintiff has 
claimed, and I do not go again through the reasons he has given 
for that. Then with regard to ships’ deck lights, I hardly think it 
necessary to advert to it, but I may say there the prism was 
entirely different. No doubt in those cases it was a prism with an 
acute point cut off more or less, but it was not a prism in any way 
arranged or intended to throw the light into any given direction, 
thoug ssibly it was to a great extent introduced for strength, 
and probably it had some effect in diffusing the light, but it was 
introduced in an entirely different way and for an entirely different 
purpose, and in my opinion did not anticipate the invention of the 
plaintiff. Then, as regards the infringement, really one has 
nothing to say about it, because it is, in my opinion, clear that this 
is an infringement. I do not say that it may not be some improve- 
ment on the original invention, but if the invention has been taken 
by the defendant he cannot use it so long as the plaintiff's patent 
lasts without infringing the plaintiff’s. patent, even although he 
may have done something which improves the original invention. 
I say that because I do not think we are in a position to decide 
whether the shaving off a portion of the one surface of the prism, that 
isto say, the transmitting surface, may not have an effect, and be an 
improvement upon that which the plaintiff originally patented. It 
is not necessary for us to decide that, but in my opinion the 
defendant has fixed into a pavement light, in other respects like 
that of the plaintiff, a prism, possibly with the transmitting side 
not always so perpendicular as in the plaintifi’s, but with the two 
sides so arranged that the one side inclined at a greater angle shall 
reflect the light in the interior of the prism on to the transmitting 
surface. In my opinion, therefore, the defendant has infringed the 
plaintiff’s patent. I may say that the son seems to have acted 
with his father in making these machines which are now held to be 
an infringement, and I think he was properly joined asa defend- 
ant, and that the judgment was right boetast kien as well as against 
the other defendant. 

An application was made on behalf of the defendant for a sta 
of proceedings under the judgment, pending The Lo 


appeal. 
Justice CoTTON pointed out that, as a rule, The plaintiff was 
entitled to all his ruling immediately, unless the defendants could 
show good ground for a stay of execution. 
therefore refused. 
Solicitors for the plaintiff, Messrs, Wilson, Bristow, and Carp- 
Morris, Crisp, and Co., 


The application was 


mael; for the defendants, Messrs. Ashurst, 
and Messrs, John Vernon and Co. 


| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Boyveau, Rue de la Banque. 
and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 


IC.—A. TWIETMEYER, seller, 
YORK.—Tue Witmer and Roczrs News Company, 
81, Beekman-Street. 


TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, 


i correspondents that letters of inqu 

pe and intended for insertion in this column, must, in all 
cases, be ied’ by @ large envelope legibly directed by the 
writer to hi ves | Laseperors 4 a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ion. No 
notice will be taken of communications which do not comply with 
these instructions. 


«** We cannot undertake to return drawings or manuscripts ; we 
must 

letters intended insertion in ENGINEER, or 

= Ht 4 be accompanied by the name and 


A. G.—The defect in your scheme is that you would double the cost and compli- 
cation of the apparatus by combining the vacuum with the pressure system. 
J.P. (Harwood).—-() There is no special book on steam cultivation, but you 
will sind a great deal of information on the subject in the Journal of the 

al Agricultural Society, and in the Transactions of the Society of 


Prinowe Sor 1868. The volume in question is published by Messrs. Spon, | , 


Charing-cross, (2) Wilson's treatise on ‘* Steam Boilers,” last edition, will 


give you the information you require. (3) We do not understand this 
stion. 

srvpewr.—The evaporation from a water surface will depend very much upon 
wind as well as temperature. With a comparatively high temperature and 
no wind, evaporation will be slow as compared with even a lower tempera- 
ture and considerable wind. Evaporation from a surface of water as 
measured over @ period of twenty-two years is TT°T7T per cent. of the total 
rainfall in the district of London. The greatest known descent of a water 
surface open to rainfall was probably in 1868, when the descent was 10°5in. 
in three months. In the hot months of the ota June, July, and 
August—it may be taken as about 3°5in. per month, For very full infor- 
mation on this subject consult the ‘* Proceedings” of the Institution of Civil 
Engineers, vol. zlv., 1875-6, Part J1I, See also vol. xxxiz., 1874-5, Part I. 


STEEL SIEVES. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your correspondents 0 me with the name of any 
firm who uf hi for — steel sheets up to yi 
thick, 3ft. wide, for sieving purposes ? = 

Warrington, May 31st. 


BELL METAL SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sir,—Being ee ey to replace a cast iron slide valve by one of bell 
metal, I to if ‘‘ Foundryman,” or any other of your able corre- 
spondents, would give me their opinion about it. The valve is the main 

de valve of a high-pressure expunsive engine. The face of the valve 
next to the cylinders and the cylinder face is badly grooved in some 

to the depth of y,in., = kept well lubricated. The top side 

of the valve or the face upon which work the cut-off plates is quite 

smooth and like a looking-glass. The valve itself is 2ft. 3in. long by l4in. 

broad, and weighs rather over 2}cwt. The cost of this valve if made of 

bell metal would be three times that of cast iron, and I want to know if 

I adopt it will it cut up like the cast iron, provided both faces are properly 
ed and scraped ? ENGINEER. 
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THE DESTRUCTION OF THE DOTEREL. 

ComManDrr Evans's report, which we publish in another 
pase, probably supplies nearly all the information that will 

obtained concerning the destruction of the Doterel. We 
can compare it with the statements made by other survivors 
of the catastrophe, and with them it substantially 
There are slight diversities in the various stories, but not 
more than were to be expected. Unless the diver employed 
to examine the remains of the ship, which lie in about 50ft. 
of water, can tell us something not now known, it is all but 
certain that theories of the cause of the destruction of the 
ship must be based on Commander Evans's report. It is 
altogether unlikely, in a word, that the sailors and others 
who escaped can say anything calculated to clear up the 
mystery, It will be readily conceded that the materials 
thus put before those who may wish to frame hypotheses 
to explain a frightful disaster are m in the extreme ; 
and the more closely the whole subject is investigated the 
pegs Pp does it become. We must not, therefore, 

deterred from penaer yr to solve the problem, and it 


may yet be found possible to arrive at a tolerably eonsisten 
explanation of the event. 


In another page will be found a sketch of so much of 
the internal arrangements of the ship as most concern us 
at this juncture, and this sketch should be examined 
by our readers before they proceed further. The Doterel 
was a perfectly new craft, on her first voyage. She was a 
small vessel, being 170ft. long, 36ft. beam, drew 14}ft. of 
water, and had a displacement of 1140 tons. On that 
draught, her upper deck was 6}ft. out of the water. She 
had compound engines which indicated 950-horse power. 
She was built of wood in two thicknesses of planking, 
secured to heavy iron frames but 20in. apart. Thus 
she was a very strong ship. She was rigged as a barque, 
and carried a large spread of sail. Indeed, the class to 
which the Doterel belonged may be regarded as intended 
to train seamen. She carried a crew of 140 men, and 
mounted two 90cwt. guns and four 64-pounders on traversing 
ares. Her bunkers stowed but 140 tons of coal, and she 
did little steaming, relying almost always on her sails for 
progression. Her three boilers, each 7ft. 9in. in 
diameter, stood fore and aft, nearly in the centre of the 
ship. There was nothing peculiar about them. They 
were separated from the feos magazine, first by a bunker 
right across the ship, then by the chain cable locker, and 
lastly by the water tanks, But the tops of the boilers were 
above the level of the deck in which was the hatch to the 
azine, and the water tanks were stowed below this 

Thus it would be possible for flame to flash along 
the deck from the upper of the thwartship bunker 
to the magazine hatch without interfering with the chain 
cable locker or water tanks ; but flame could not reach the 
magazine from the lower portion of the bunker or boiler- 
room without traversing the chain cable locker and the 
tank room. 

There are several hypotheses available to account for 
the destruction of the ship. The first is that she was 
blown up by a torpedo, This may be at once rejected. 
Another is, that she had among her coal an infernal 
machine—that is to say, a block externally like coal, and 
filled inside with dynamite. This would be thrown into 
a furnace in the usual way, and would very soon blow a 
hole in a boiler. Unfortunately this theory is not with- 
out plausibility ; and the putting of such a device on board 
would be quite consistent with Fenianideas. Wethink, how- 
ever, that this theory may also be rejected, for the present 
at least. Next we have the supposition that a boiler blew 
up, and ignited the fore magazine ; and, lastly, comes the 
hypothesis that a gas explosion occurred in the bunkers. 
It is this last idea which commends itself to us as the most 
probable solution of the puzzle. It will be seen from the 
cross-section which we have given elsewhere, that coal was 
stowed right over the boilers. Such a position is always 
chinstlenais. but it could not be avoided in such a craft 
where the space is limited. The danger of carrying coal 
in this way is augmented by the long time during which it 
would be encl in the bunkers, In each of the bunkers 
were ventilating pipes leading to the funnel ; and the engi- 
neers were instructed to take the bunker’s temperature every 
four hours, and note it in rae . It is not difficult, a 
ever, to imagine that in spite of these precautions, ight 
accumulate in the pon bunker. tt is evident that the 
ship was to have been coaled at once, and the bunker lids 
would, therefore, have been taken off. Now close to the 
coaling scuttles stood the galley, and in this the fire was 
alight. All the conditions, therefore, were favourable to a 
gas explosion. The bunker was nearly, ——_ quite 
empty of coals. What was the nature of the coal carried 
we do not know, but it had been taken on board at Monte 
Video, and the chances are that it was gaseous. It might 
have been put on board wet, which would have promoted 
decomposition. We have no tangible argument against the 
assumption that the bunker contained an explosive mixture 
—air and gas—save that, according to the logs of the engi- 
neer, a high temperature had never been reached. It is, 
however, worth notice that the chief engineer had been off 
duty, under arrest, for some little time; and it is quite 
possible that the log is not strictly accurate. But in any 
case, the bare fact that there was a low temperature in the 
bunker is not evidence that coal could not be present. 
Let us assume, for the moment, that there was gas in the 


- | bunker and that it did explode, and let us consider whether 


rd ~ was not competent to secure the destruction of 
e ship. 

The cross bunker had a capacity of about 1400 cubic feet, 
and assuming that there were 160 cubic feet of gas present, 
that would be sufficient to make a highly explosive mix- 
ture. The force of the explosion can only be arrived at by 
considering how much the heat produced would be 
equivalent to. On this point statements vary. According 
to Mr. Ross, London gas will give out on combustion 
1466 units of heat per cubic foot. Thus, 160 x 1466 x 772 
= 181,080,320 foot pounds, or 81,022 foot-tons, Mr. Ross’s 
is perhaps too high an estimate. It is not quite certain 
either how far the heat of combustion is utilised in a gas 
explosion. If we reckon up the force in a different 
way, we may say that 20ft. of represent 1-horse 
power for an hour; thus 160 cubic feet represented 
8-horse power developed. for an hour, or 1,584,000 foot- 

unds, or 700 foot-tons. is latter estimate is 

on the performance of gas engines. Which 
ever we take we may regard it as proved that there was 
uite sufficient force available to inflict very serious 

e on the ship. Commander Evans, it will be seen, 
holds that the fore magazine blew up. We venture to 
doubt that it did anything of the kind. Not less than 
twenty or thirty seconds took place between the first 
and second explosion. What was taking place during 
this time? There was eam we understand, in the 


maene but about four tons of gunpowder, all packed in 
ed metallic cases. All the gun-cotton, fulminating 


primers, and such like, were stowed in the after 
magazine. If Commander Evans is right, the first 
exlosion must have driven in the side of the maga- 
zine—a stout, wrought iron box—and having burst 
some of the powder cases, then ignited them; but this is 
to suppose that the whole tank room and cable locker were 
demolished. We know that a portion of the side was 
blown out of the ship, and that her deck was lifted by 


the first explosion. Most of its force was expended in 
this way. But supposing that enough were left for the 
destruction of the magazine, how are we to account for 
the delay in the ignition of the powder? This is to usa 
gt difficulty. Again, it appears from a couple of letters 

m eye witnesses, which appeared in the Zimes last 
Wednesday, that the Allen Gardiner, another vessel, was 
lying within two hundred yards of the Doterel, and yet 
suffered little or no injury. Other vessels and a lighter in 
close proximity were only slightly harmed by flyin 
pieces of metal. The Regent’s Canal explosion bs | 
the Clerkenwell explosion may be cited as examples 
of the tremendous havoc which comparatively small 
quantities of gunpowder can do when ignited. It would 
of course be absurd to pronounce a positive opinion ; it 
is not too much, we think, to say that the evidence is 
against the explosion of the fore magazine. The second 
must, if we are right, have been a gas explosion. 

Our readers will not be slow to trace a remarkable simi- 
larity between the case of the Doterel and the Tottenham- 
court-road explosions. In both cases distinct explosions fol- 
lowed each other, sensible intervals of time interposing be- 
tween each two reports. On board the Doterel there were 
two explosions, the first severe a to burst open the 
ship’s side and force up the deck. The second explosion 
was more violent, because two bunkers of the ship 
were concerned in it. They would have a gross capa- 
city of nearly 4000 cubic feet, and even if still half 
of coal, they would contain 2000 cubic feet of explosive mix- 
ture, 200ft. of which would be gas, perhaps more. We shall 
not strain our argument in any way if, after making all 
necessary allowances, we assert that the ignition of 
an explosive mixture of gas and air in the main bunkers 
of the Doterell would have sufficed to have lifted 
her upper deck and sent it flying into the air. It would 
have been adequate to produce all the effects described by 
eye-witnesses, But we do not think that if four tons of 
gunpowder had exploded, anyone would have been left 
alive to tell the tale. Although there were many persons 
near who saw the explosion, no one was hurt, nor is 
the shock said to have been very great, and this is incon- 
sistent with what is known of the effects of gunpowder 
explosions, but it is fair to add that the position of the pow- 
der below the water line may have had something to do 
with this. Asto the hypothesis concerning the explosion 
of the boiler, we mention it to dismiss it. There is no 
reason to conclude that anything of the kind took place; 
and even if we assume that it did, we are no nearer than 
before to a solution of the difficulty, what caused the final 
explosion? What was taking place during the interval 
between the two explosions! Here we must leave the 
matter. We have endeavoured to give our readers all the 
information on the subject available, and we beg it clearly 
to be understood that we make no dogmatic assertion as to 
the cause of the catastrophe. We have put forward what 
we venture to think is a satisfactory and consistent 
hypothesis, and it would, perhaps, be well if the Court of 
Inquiry di the attention of the witnesses to this 
hypothesis, But when all is in doubt, it is impossible 
to do more with propriety than make surmises. 


DESIGNING LARGE GIRDER BRIDGES. 

Or the whole time occupied in designing a girder bridge, 
a very considerable proportion is employed tenta- 
tive calculation and re-calculation of the strains, weights, 
and sectional areas, it being necessary to assume a weight — 
for the main girders, platform, and secondary bracing, in 
order to make the frst strain di . Having thus 
arrived at a preliminary value for all the chief strains, it 
becomes ni to re-assign the necessary sectional areas, 
to re-calculate the weights, and _— re-calculate the strains 
in accordance with the modified weight. Practically, the 
process is seldom repeated many times, an approximation 
to a proper relation between strains and weights being 
adopted. This approximation may be a near one, or it may 
err considerably on the side of excessive weight; but the 
calculation and re-calculation by the usual tentative method 
may be looked upon as an interminable process, which 
after great labour only secures after all only a more nearly 
exact approximation than may be obtained with less 
labour. Yet it is upon the care and trouble taken with these 
calculations that the details of construction influencing 
economy depend especially in long spans. _It is therefore 
desirable that practical formule for the use of engineers 
should be devised by which a very near approximation to 
the weight of a girder bridge of given elementary dimen- 
sions may be arrived at. e problem has received the 
attention of several writers on the theory of strains and 
the strength of bri ; but no formule of sufficient 
comprehensiveness and at the same time simplicity have 
been devised, though formule for approximating to 
the weight of _ of some forms by expressions givi 
the weight as the function of the span have been oot. 
by several engineers, and have been a good deal used. 
These, however, employ constants involving an assump- 
tion based upon , and are thus of limited applica- 
tion in the design of girder bridges not very ates to 
existing bridges. For beams and simple girders the 
methods of Rankine, Baker, Unwin, Stoney, Anderson, 
Winkler, Seefehlner, Engesser, and others give sufficiently 
accurate results; but in girder bridges, especially of the 
larger spans, the secondary and wind bracing form import- 
ant elements in the total weight which are not taken into 
account in the formule given by most of these writers, and 
in none satisfactorily. Anderson’s rule, for instance, for 
ana gar between the weight W_ of a bridge per 
lineal foot, and the weight carried is W = eL, i, beng 
the length and ¢ aconstant. A better form of the same 
rule, which has long been in use in Germany, is W = c + 
c” x L, as given by Laissle and Schiibler, Mr. Anderson’s 
alteration consisting of merely striking out one of the 
constants. 

An important paper dealing with this subject was read 
in February last, before the Institution of Civil Engineers, 
by Mr. M. am Ende, The author dealt more particularly 
with long span bridges, and especially of those with deep 
girders of large triangulation. The latter feature, of 
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course, involves great distances between the points of 
junction of the bracing ; but in order that there should be 
no transverse strain in the flanges when the bridge is fully 
loaded, they are curved between these points to a radius, for 
which the author gave formulz applicable to both top and 
bottom flanges, the former being of the parabolic form. 
By this method of construction the upper flange in com- 
pression is only subject to transverse strain when there is 
no load on the bridge, while the lower flange under tension 
is only subject to such strain when loaded. The plan of 
his investigation was to construct a formula for the weights, 
in which formulz, to begin with, the weight of the bridge, the 
weight of the te and the weight of the moving load, 
the principal dimensions and a number of constants a ppear 
as undetermined quantities. Then the moving te the 
weight of the platform, and the width of the bridge were 
assumed as functions of the span; and, finally, the con- 
stants were determined from ordinary practice in the 
construction of parts of bridges. The only difliculty in 
the way of a completely satisfactory solution of the pro- 
blem relates to the secondary bracing, but even for this 
Mr. am Ende succeeded in devising convenient working 
formula, which will be useful to all engineers engaged in 
the design of large bridges. The secondary bracing does 
not receive its strains from either the load or from the 
wind pressure, if the bridge is of the proper strength for 
its load ; and hence calculable strains do not provide a 
means of arriving at its weight as they do for the other 
s. In order to arrive at the weight of this bracing, 
the author, therefore, designed a series of girder bridges up 
to 1500ft. span, some of the smaller having been executed, 
and from these derived the expressions which could not be 
obtained by reference to the smaller structure alone. 
From these designs the author arrives at formule, con- 
stants, and coeiticients for the weight separately of flanges, 
verticals, diagonals, wind structure, and secondary bracing, 
which are in the end collected and somewhat simplified. 
The constants for loss by rivet holes, for rivet heads, cover 
plates, and inaccuracies in thickness, &c., are uniform with 
those generally in use in the practice of most engineers. 
It is needless to say that no formule for the purpose can 
be produced which will give a rough-and-ready answer to 
the questions as to weight which will present themselves 
at the ontset when the engineer is called on to design 
a girder bridge; but the formule, though somewhat 
lengthy, are of a simple order, and represent a very 
small portion of the labour which must be expended 
on the tentative method. It is necessary to mention here 
that these questions only form part of the paper referred 
to, the author’s object being also to arrive at the limiting 
dimensionsof girder bridgesiniron,and tosome extent in steel. 
The claim to originality in Mr. am Ende’s formule 
really rests on his separation of the various items consti- 
tuting a large bridge structure as much as possible, instead 
of as little as possible, as is done, for instance, by Anderson 
in the expression given above,and even by Stoney and others 
in formule more comprehensive, but still so abbreviated 
as to leave some essential elements out of the calculation. 
By doing this Mr. am Ende renders himself as little 
dependent as possible on what may be termed factors of 
experience. Other writers have comprised the items for 
long struts, wind structure, and secondary bracing in 
one constant, whilst Mr. am Ende treats the wind 
structure as an entire bridge by itself, consisting of flanges, 
webs, and transverse girders, and for secondary bracing 
he makes a separate formula, in which are three constants 
derived from practice. Mr. am Ende’s formule thus provide 
the means of determining the weight of a girder bridge of 
iven principal dimensions and character, and it is worth 
wing particular attention to his paper, because of the 
evident necessity for a practicable method of arriving at 
a satisfactorily close approximation to the relation between 
weight and strains. For the large spans which have 
become somewhat common in recent times, and are likely 
to be more common in the future, it is equally important 
that neither too much nor too little material should be put 
either into the chief or secondary parts. For this reason 
every means of simplifying or abreviating that which is a 
long and often laborious process, if thoroughly carried out 
is a desirable acquisition; and though the formule to 
which we have referred are more strictly applicable to large 
girder bridges of one class, the principle might be ahtaihy 
carried out with reference to all. It is not our p to 
reproduce Mr. am Ende’s formule here, as with the 
reasoning employed in its development it would occupy 
too much space. When, however, we look round and 
observe the very different proportions adopted by engi- 
neers in bridges for similar purposes, and which might 
cited as examples, it is evident that slight differences of 
opinion as to the necessary factors of safety cannot 
account for the difference in scantlings, and of course it 
must be assumed that for any particular bridge girder the 
strains as calculated by different engineers must be the 
same, even though ascertained by different methods. It is 
not necessary that a bridge should be heavy to be strong, 
and a heavy bridge may be a weak one. There is much 
room for more uniformity in the practice of English 
engineers in the distribution of material. Too often it is 
plain that very few figures have been employed on some 
details, and that the judgment of the practical bridge 
designer may err considerably in assigning dimensions by 
analogy. It is not only that too much material is thus 
often used, but the appearance of a bridge is marred ; and 
here it might be mentioned that careful investigation of 
the strains, disposition of parts, and assignment of weights 
in bridge work, which has in recent years characterised 
the work of railway engineers in Germany, has resulted 
in a number of bridges which have an appearance of 
lightness only to be seen in a very few instances in this 
country. Weare not here dealing with large roofs, but 
the above remark applies equally to these; and it is 
.especially desirable that large roofs should not indicate 
design by rule-of-thumb and construction by weight, 


THE INSTITUTION OF CIVIL ENGINEERS. 


Ow Tuesday night terminated the sixty-third session of 
the Institution of Civil Engineers, No institution re- 


sembling it in character can boast of a similar antiquity. 
Its founders set an example which has been followed at a 
ter or lesser distance all over the world. It will not 
out of place to add that on the same evening Mr. James 
Forrest, the secretary, completed twenty-five years of 
active duty in the interests of the Institution, For seven 
years previously he had given much of his time to its ser- 
vice, and we do not think we say too much when we assert 
that for its present prosperity the body is indebted in 
some degree to Mr. Forrest. ‘The duties which a secre- 
tary has to discharge are not only arduous and exacting, 
but they require to be carried out with much tact. A 
secretary is to a great degree the mouthpiece of the 
Council ; and if he prove incompetent, he can toa very 
large extent hamper and trouble the action of the officers 
of the Institution; while on the other hand, if he has tact 
and ability he can aid the Council at every turn in ways 
which are more felt than seen. In nothing, however, has 
Mr. Forrest been more prominently successful than in his 
editing of the “ Transactions,’ which now appear four times 
yearly, and are beyond all question the best things of the 
kind printed. 

During the last twenty-five years the Institution has 

had, in many respects, a chequered existence, and it has 
not escaped without internal troubles and dissensions. 
These were all due, more or less, to the intensely conser- 
vative element which had existence within it, and which 
effectually arrested all progress for a long time. In 1856 
there were 800 members of all classes ; there are now 4000 
in round numbers. Then the “ Transactions” were by no 
means well produced, and were in arrear; now four 
admirable volumes are issued every year, sharp up to date. 
In every respect the Institution has commenal and grown, 
but its advancement has been largely due to that influx of 
new men whom, at one time, a short-sighted policy thought 
it expedient to exclude. The Institution was founded to 
advance mechanical science, and the word “ civil,” as 
applied to engineers, was no doubt intended by the 
founders of the body to draw a distinction between engineers 
engaged in military pursuits and engineers cultivating the 
arts of peace. But it was not long until another dis- 
tinction was drawn, and the word civil was employed 
to distinguish between the man who made a railway, and 
he who built a locomotive to run on it. This was, we 
think, a great mistake, and the Institution never acted 
more wisely than when it virtually abolished a distinction 
always invidiously employed, and sanctioned the election to 
its ranks of men who did not make or plan bridges, or docks, 
or railways, but who are none the less engineers in the 
fullest sense of the word. Another eminently prudent 
step was the creation of the student class. Tt must never 
be forgotten that these are the men who will sooner or 
later constitute the Institution of Civil Engineers, and 
nothing can be more advantageous to its future than the 
presence among its members of a majority trained in its 
traditions, versed in its history, loving it from association, 
and proud to belong to it. We need scarcely say that 
twenty-five years ago there was no student class in the 
Institution, and that the presence of a young man 
within its walls was a thing to be tolerated, not 
encouraged. 
There can hardly be a doubt that the Institution 
will grow year by year in influence and in value, 
but in order that this end should be secured, it is more 
than ever necessary that the policy which guides its 
movements should be large and liberal. We do not 
advocate radical changes; we believe that the maintenance 
of a strong conservative element is essential to its con- 
tinued popularity; but it is one thing to change, another 
to advance with the speed of the age and modify, renew, 
and strengthen by change. Many things have taken place 
in the conduct of the atfairs of the Institution, which no 
doubt gave pain to earnest men, who saw the old things 
departing and giving place tonew. But we imagine that 
there are very few members of the Institution who can 
look back with memories yet keen and unblunted on the 
greater portion of the sixty-three sessions which -have 
passed away, and who will not admit that on the whole change 
has done good. No doubt the establishment of the class 
of Associate Members was a sore trial to many. The idea 
that a man could become a member of an honoured, we 
had almost said an ancient guild, although he had not 
carried on for five years civil engineering work of his own, 
certainly-afflicted some worthy men; but there must be 
very few left who will dispute that the influx of the large 
number of engineers who have joined its ranks since a 
relaxation was made in the character of the qualification for 
election, has been an unmixed good to the Institution ; or 
will deny that at the present moment its wealth, prosperity, 
and influence, have been very cheaply purchased at the 
price paid for them. 

The president’s conversazione takes place to-night at 
South Kensington. It will be impossible to look at the 
crowd which will be collected in the museum at South 
Kensington without recalling how cosmopolitan is the 
infiuence wielded by the Institution. Men of more or less 
renown, power, and wealth, will be found there, and each 
and all will be indebted for something, perhaps for a great 
deal, to the engineer. The engineer is the great apostle of 
civilisation ; in his track follows all of material prosperity 
that the world knows. It would but cover hackneyed 
ground did we point to ships, railways, telegraphs, roads, 
harbours, mines, and associate them with the word 
engineer. Those who can read a crowd as a book ; those 
who can recognise each unit, realise its importance, and 
account for its presence, will best understand us when we 
say that the visitors to the conversazione of the president 
of the Institution of Civil Engineers, indicate accurately 
what the influence of that Institution is. It has never 
been greater than it is at the present moment. 


CRUDE IRON PRICES. 

Very rarely in the history of the iron trade has there been so 
low a range of prices for pig iron as now prevails. For sixteen 
years the price of Cleveland pig iron did not fall below £2 per 
ton, and it was only in 1878 that that low rate was passed and 


prices fell at the close of that year to £1 15s. per ton, a rate 
from which there was the further descent which gave place to 
the rapid rise during the prevalence of the American “boom,” 
Prices of Scottish pig have shown more fluctuation. About thirt 
years ago the rate was under £2 per ton, but from that time there 

as been a higher rate generally prevailing, £3 per ton being 
reached in 1852; and £4 in the following year ; whilst before the 
middle of 1855, £3 per ton was reached ; and in 1859 there 
was a period when less than £2 108. per ton was the price ; but 
with occasional bounds upwards, there was comparative steadi- 
ness at nearly £3 per ton for some years, and after the immense 
increase of nine years ago there was a retreat until the minimum 
was reached before the outburst of the United States demand ; 
and it is remarkable that throughout the greater period there 
has been a very great similarity between the proportions of the 
prices in these two great districts. But with a brief exception it 
is long since the prices in Cleveland and Scotland were 
so low as they now are. It is worthy of notice that 
the periods of low prices do not long prevail, but it 
is questionable whether there is not a tendency when prices 
are falling to keep back orders, and thus when the rise comes 
and consumers see that it is vain to wait longer, these come in 
and run up prices rapidly. At the present time it can scarcely be 
said that the prices that prevail in the two great pig iron producing 
districts are generally remunerative, and hence it is evident that 
there must be speedily a reduction of the output, and that with- 
out any combination of the makers. In both the districts it 
needs to be borne in mind that there is now a very large produc- 
tion of hematite and other steel-making irons, the quantity made 
in Cleveland being about one-fifth of the total ; and as this is sold 
at higher rates and is believed to yield a larger profit, it may 
improve the position of the makers who produce it. But 
allowing for this, the production of iron from native ironstone 
cannot besaid to be fairly remunerative, and as this fact must even- 
tually cause the output to be reduced, it may be hoped that it 
will bring about an improvement in the prices. It is somewhat 
singular that the falling off in the sales of crude iron in the two 
districts as compared with last year is traceable chiefly to the 
quantities exported ; but probably this is due to the fact that 
there is usually a decline in this demand in the period when 
rates are descending. The most profitable branch of the demand 
—that for iron for local consumption—continues to be as 
large as last year, even larger for some uses, and there is in that 
part of the demand which is for the steel manufacture a marked 
increase. Unless some unexpected requirement shows itself, the 
increase in. the stocks would point to a further, if slight, reduc- 
tion in prices, and this would hasten the reflex action by 
enlarging the demand, and by sooner enforcing the reduction of 
the output in the case of manifestly unprofitable furnaces. 
Somelittleconsolation may be found in thefactthat the production 
of iron is not increasing. It is evident that to reduction of pro- 
duction we have to look now for an increase in prices ; and the 
present position of the trade, and the largeness of the stocks, 
induce the hope that it cannot now be far off. 


THE TONNAGE RATES FOR COAL FROM SOUTH YORKSHIRE, 

Soon after the decision of the Railway Commissioners respect- 
ing the action taken by the Denaby Main Colliery Company, which, 
together with several appeal decisions, were inst the railway 
company, the Manchester, Sheffield, and Lincolnshire Railway 
Company imposed a mileage rate, instead of the uniform tariff 
on the collieries which had been in existence for several years. 
So serious was the change to several colliery proprietors that a 
committee was formed for the purpose of negotiating with the 
railway authorities to get the rate reduced. The matter has 
been brought under the notice of the directors, and many 
colliery owners and other people who forward coal and coke 
to Hull, Grimsby, and other parts of the country, have 
only paid on account, or in other words, they have struck out the 
extra charges. It would, however, appear that some under- 
standing has been come to between the Coalowners’ Committee 
and the railway company, as the former body has just issued a 
circular advising the coalowners to pay the rate in full, with an 
understanding that the matter should be left to the directors, 
and a new and more favourable rate issued. This in some in- 
stances has been done, and the company has made a liberal 
allowance, and will doubtless issue a new rate shortly. The 
change, coming as it did without notice sufficient to enable coal- 
owners and coke makers to take into account the extra charge, 
has operated seriously on many firms in the district. 


LITERATURE. 
The Rudiments of Civil Engineering. By Henry Law, M.I.C.E. 
Including a Treatise on Hydraulic Engineering. By Grorcr 
BurneLL, M.IL.C.E. Sixth edition, revised, with many large 
additions, by D. Ciark, M.1L.C.E. London: Crosby 
Lockwood and Co. 1881. 
A portion of the contents of this volume ap in 
Weale’s Series many years ago; the first edition was 
published in 1848, the second appeared in 1851. The fact 
that Mr. Law’s book should have keep its hold on the 
public for thirty years is high testiniony to its merits. We 
do not say a word too much when we state that the 
original volume was without exception the best treatise of 
its kind ever written. In fact, there was nothing at all 
like it published before, and we are certain that nothing 
equally good has appeared since from the pens of other 
authors. For years Mr. Law’s treatise retained a unique 
position. It possessed the inestimable advantage that it 
was not only accurate as far as it went, but that it went 
a very long way; and to this moment no better book 
can be put into the hands of a young man wavering as 
to whether he will or will not become a civil engineer. 
The book will explain to him what civil engineering is, 
and will supply a standard by which he can gavge his 
wers, and a test by which he can ascertain whether he 
as or has not a love for the science and. practice of 
engineering. But the popularity of such a work could not 
last for ever. Much of the matter which it contained 
became old, as, for instance, the description of Hungerford 
Suspension Bridge, which has long since been taken down, 
altered, and re-erected at Clifton, near Bristol. Various 
new editions, with additions and emendations, came out 
from time to time, and now at last Mr. Clark has taken 
the matter in hand, and produced the book before us, to 
which we willingly award a great deal of praise. It isa 
small octavo, like the first and second editions; but 
whereas the second edition contained but 152 pages, and 
the second part, published in 1852, but 126 pages, or in 
all 278 pages, the sixth edition has no fewer than 
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pages, the new matter bringing the reader down to the last 
oe has acted prudently in leaving Mr. Law’s 
work as far as possible untouched ; but he has added a 

eat deal of new and excellent matter, covering a very 
wide range, avd he has in all cases selected actual 
modern examples of pe ange construction to illustrate 
his statements, arguments, an instructions. There are? 
however, some things which we miss. For example, the 
original work contained admirable copper-plate engrav- 
ingsof the Iron Duke broad gauge locomotive, ‘These are not 
to be found in the present edition. The earlier edition also 
contained a good deseription of theatmospheric railway, illus- 
trated by a eo engraving; the new edition does 
not mention the atmospheric system. In the same way 
Part II. contained copper-plate engravings and a 
description of the Charing-cross or Hungerford suspension 
bridge. Instead of this we have a brief notice of the 
Clifton Bridge condensed from Mr. Barlow’s paper read 
before the Institution of Civil Engineers. Now the second 
edition gave one of the most complete descriptions ever 
published of what was really a very fine work. It 
was full of instruction for the student, and we can by no 
means regard Mr. Clark’s account of the Clifton Bridge as 
a substitute for it. In one or two other cases the com- 
parison between the present and the old editions is not 
favourable to the former ; but after all, these defects will 
be non-apparent’to the present generation of students, 
and they will certainly have no reason to complain on 
other grounds. We shall not attempt to notice at length 
the contents of this book. Its moderate price places it 
within the reach of all men. No student can make a 
mistake in buying the work and reading it. The 
publishers have done the authors justice, although here and 
there we have detected some small inaccuracies in the 
spelling of proper names, and the printing is not quite 
as good in the case of several of the illustrations as it 
ought to be. 


MR. HENRY PEASE. 

Tar death of one of those who would have been most 
interested in the forthcoming centenary of the birth of Stephen- 
gon has to be recorded. On Monday evening, at 5.50, Mr. Henry 
Pease, of Stanhope Castle, county of Durham, and Pierremont, 
Darlington, died at his London residence. Mr. Pease was in his 
seventy-fifth year. He was the son of Edward Pease, the father 
of railways, and was born at Darlington. After receiving a 
sound commercial education he was, according to the Times, sent 
to learn the business of a tanner, but did not long follow that 
occupation. The official records of the Stockton and Darlington 
Railway Company, the earliest in the world, show that when 
quite a youth, and soon after the line was opened, he took an 
active part in the direction of the affairs of that undertaking. 
Since that time he had been on the board of management, and 
when the Stockton and Darlington was merged in the North- 
Eastern Railway Company he still retained his seat, and was, in 
fact, the oldest railway director in the world. While taking an 
important part in the extension of the wonderful railway system 
which his father had originated, he found time to embark largely 
in commercial pursuits, to devote himself to politics, and to take 
a conspicuous place as a social reformer. The Pease family are 
almost, if not quite, without a parallel in this country in their 
gigantic industrial operations. They are the owners of many 
collieries in South Durham, of vast ironstone mines in Cleveland, 
and of lead workings in the northern dales. The late Mr. 
Joseph Pease was the founder of Middlesbrough, and his brother, 
the deceased, was the founder of Saltburn—the watering-place 
at the terminus of the Darlington section cf the North-Eastern 
Railway. Six years ago, when the railway jubilee was celebrated 
at Darlington, Mr, Pease was the centre of the demonstration 
which marked the first half century in the history of railways. 
Mr. Pease, although largely engaged in mercantile pursuits, lived 
a varied and eventful life as a politician, a member of the Peace 
Society, a traveller, a horticulturist, a member of the Society of 
Friends, and an active citizen, taking part in all municipal 
matters, In 1857 he was returned in the Liberal interest as 
member for South Durham, arid eight years afterwards he 
voluntarily retired from Parliamentary life in favour of his 
nephew, Mr. Joseph Whitwell Pease, now the head of the family, 
who has since occupied the seat. As representing the Society of 
Friends, Mr. Pease, along with the late Joseph Sturge, of 
Birmingham, and Robert Charlton, of Bristol, journeyed to 
Russia in 1853 for the purpose of endeavouring to prevent the 
war which was then threatened between England and that 
country. At St. Petersburg they had an interview with the late 
Czar, who not only received them kindly and introduced them 
to the Empress, but pressed them to prolong their stay and visit 
Moscow. Their efforts were unavailing, although the Czar 
declared his anxiety to maintain cordial relations between the 
two countries. Mr. Pease was one of another embassy of three 
who shortly afterwards visited the late Emperor of the French 
at Paris to urge him to use his influence in calling together a 
Congress of European nations to promote the interests of peace. 
Here again the object of their mission was unsuccessful, notwith- 
standing the cordial sympathy of the Emperor, who received 
the deputation graciously at the Tuileries. On the death of his 
brother Joseph, who was the first Quaker member of Parliament, 
Mr. Pease succeeded him as President of the Peace Society. He 
was elected first Mayor of Darlington in 1867, when that town 
was incorporated. His horticultural taste led him to beautify 
the principal thoroughfares of his native borough by planting 
trees in such a way as to give the roads the appearance of boule- 
vards, Mr. Pease was twice married, his first wife being Miss 
Fell, of the great Quaker family, in Westmoreland. By that 
marriage there was issue Mr. Henry Fell Pease. Mr. Pease 
married secondly Miss Mary Lloyd, of Wednesbury, by whom he 
leaves five children, 


THE LATE MR. JOHN HEAD. 

Mr. Joun Heap, of the eminent firm of Ransomes, Head, and 
Jeffries, who died at his residence at Ipswich on the 19th ult., 
was the eldest son of the late Mr. Jeremiah Head, J.P., of the 
same town. He was born at a suburb called Stoke on the 8th of 
February, 1832, and was therefore in his fiftieth year when he 
died. His father and grandfather, who were members of the 
Society of Friends, were intimately connected with the Ransomes 
of two generations anterior to the -present one, and invested 
capital with them from the time when they, coming from 

orwich, first established themselves in Ipswich as agricultural 


implement makers. It was this relationship which naturally 
gave the boy his engineering bent, and induced him from an 
early age to take a close interest in all that went on at the 
manufactory. The establishment, about the year 1842, of the 
Ipswich Paper Mills, and of the Ipswich Steam Navigation Com- 
pany, which first placed regular passenger steamers upon the 
river Orwell to ply between Ipswich, Harwich, and London, 
interested him greatly. So did the construction of the Eastern 
Union Railway, which continued the line from London to 
Ipswich and on to Bury St. Edmunds, about 1845. At the age of 
164 years he entered the works of the then firm of Ransomes 
and May as an articled pupil, and passed through all the usual 
departments, including the drawing office. During the last year 
of his apprenticeship he superintended the erection of some 
large stationary engines made by the firm for a company at 
Lowestoft. On completion of his indentures, and in order to 
gain a more varied experience, he engaged himself as an ordinary 
workman in the erecting department at Mr. J. Scott Russell’s 
iron ship and marine engine building works at Millwall. He had 
not been there many months, however, when what is now 
remembered as the Crimean War seemed imminent. His old 
masters, the Ipswich firm, had constructed a large pair of 
pumping engines fur the Municipality at Warsaw, and were 
under contract to erect them on the spot, and guarantee their | 
working for atime. The question was how to complete the con- | 
tract and obtain payment under such disturbing conditions. An 
experienced man on whom they had fixed for the post, turned 
faint-hearted at the last moment and refused to proceed. In | 
their extremity they sent for Mr. Head, who at once volunteered 
to undertake the task. He went to Warsaw and had just 
commenced his work, when the war broke out. For three years 
he was kept there like a prisoner on parole, unable to return, and 
allowed neither to send nor receive any letter which had not 
first been opened by the police. He, however. stuck to his 
duties, avoided taking any part in politics, and so gradually 
earned the confidence and even high esteem of the Russian 
authorities. The pumping engines were quite a success, and the 
Warsaw people were as pleased to get them into operation as the 
makers were to get rid of them. Before his death the late 
Emperor Nicholas, on hearing of the circumstances of Mr. Head’s 
sojourn in Russia during the war, sent him a diamond ring in 
generous recognition of the difficulty of his position, and of the 
tact, prudence, and ability which he had manifested throughout. 
But the completion of the waterworks contract did not occupy 
the whole period of his detention. The firm of Evans, Lilpop, 
and Raw, engineers and founders, of Warsaw, were greatly in 
need of a manager, and were glad to obtain the services of the 
energetic young Englishman. With them he occupied a con- 
fidential position. In 1864 he became a partner in the Ipswich | 
firm, soon after which he married a daughter of Mr. W. Venn, of | 
Tottenham. His experience of foreign life and manners, his 
knowledge of modern languages, his natural tact and common | 
sense, combined with his excellent technical and commercial | 
training, made it clearly evident that he could best serve his firm 
by pushing their trade in foreign countries, as well as at home. 
In conjunction with M. Shemioth he introduced straw burning 
portable engines with great success. He was elected an associate 
of the Institution of Civil Engineers in 1865, and a few years 
after, when it was decided that the associates should be directly 
represented upon the Council, he was one of those selected, and 
acted in that capacity for two or three years. In 1877 he was 
transferred from the class of associates to that of members, and 
so continued till his death. He was a member of the Institution 
of Mechanical Engineers for more than twenty years. Until the 
Royal Agricultural Society’s Show held at Kilburn in 1879, Mr. | 
ead was a remarkably strong and active man ; during, however, | 
the prolonged wet weather which then prevailed he got -a bad | 
cold, which he neglected. It took a deeper and deeper 
hold upon his constitution. During the next twelve months | 
he successively visited the South of France, Spain, and | 
the Engadien, in Switzerland, partly in pursuit of rest and | 
health, and partly endeavouring to combine therewith the | 
advancement of the interests of his firm. Subsequently 
he went to the Cape; the climate did not suit him, and he had 
to encounter many hardships when travelling up the country. 
Finding his health rapidly failing he returned home, and reached 
London early in May. It was then evident he was beyond the 
reach of medical aid, and within three weeks he died of phthysis. 
His funeral took place at the Ipswich Cemetery on the 24th ult. 
Besides relatives and intimate friends, the whole of the workmen 
employed at the Orwell Works attended, as well as the wives and 
families of many of them. The shops of the town were all closed, 
and the townspeople in large numbers testified by their presence 
their sorrow at the loss of one who was born, brought up, lived 
and died among them, who was a credit to his native town, and 
was highly esteemed by all who knew him. He leaves a widow, 
one son, a boy of twelve, and three daughters to lament his loss. 


THE LOSS OF H.M.S. DOTEREL. 

Ir has been announced by the Admiralty that an inquiry into 
the cause of the destruction of her Majesty’s ship Doterel at 
Sandy Point, on the 26th of April, would take place as soon as 
possible after the landing of the survivors of her crew in this 
country. The inquiry will, however, not take place for some 
weeks until a report on the divers’ operations has been received. 
Commander Evans has addressed his report to the Admiralty 
from the Britannia, at Bordeaux on the 26th inst., and this 
report was made public on Monday morning. After expressing 
his regrets, he goes on :— 

“ We left Elizabeth Island shortly after 6 a.m. on the 26th of 
April, steaming sixty revolutions with the starboard wing boiler, 
and anchored at Sandy Point about 8.30 a.m., in eight and a-half 
fathoms of water. When I had finished with the engines, I sent 
for Mr. Ord, the engineer—the chief engineer being in arrest— 
and told him that I had finished with the engines, to go on con- 
densing and prepare for coaling. I then remained on deck a 
short time talking to the coal contractor and captain of the port. 
About 9 a.m. I went below to breakfast, and at about 9.30, when 
I had finished my breakfast, I again sent for Mr. Ord and told 
him to send some one to overhaul the steam-cutter’s engine, and 
to be sure that there was no delay about coaling. I then sent for 
the senior lieutenant and told him to go to divisions when ready, 
as I was going to wash and dress. I then went into my after- 
cabin, and while in my bath heard a report as if a gun had gone 
off. I immediately went into the fore-cabin, the starboard side, 
and on looking forward, saw that the ship’s side was burst open 
in the starboard gangway, and that the upper deck in that 
part was forced up, twisted, and wrenched about, and the 
water rushing in, the ship at once heeling over to starboard. 
A short time after the first explosion—about 20 or 30 seconds, 
as far as I can judge—there was another and much more violent 
explosion, shaking the ship heavily, and which Iam convinced was 
the explosion of the fore i Everything now became 


magazine. 
darkened withsmoke and débris,and I felt that the ship was sinking | h 


rapidly. On turning round I saw the sentry getting out of my 
embrasure port. I then told my steward, who was close to me, 
to jump out. I then got out myself, jumped into the water, and 
caught hold of some wreckage. I thinkI must have been sucked 
down by the ship, as I do not recollect anything more until I 
noticed that the ship had disappeared, the water covered with 
wreckage and a few men clinging to it, and. boats coming to our 
rescue. I do not think it could have been more than three 
minutes from the frst explosion until the ship sank. The explo- 
sion was so sudden and destructive that it was quite impossible 
to lower any boats, even had there been anyone to do so. The few 
men that escaped were abaft the mainmast, and saved themselves 
by jumping overboard. I fancy the greater number must have been 
killed by the explosion and falling débris, as I did not hear a ery 
or groan. As regards the first explosion, which occurred in the 
starboard gangway,I think it may have been caused by the 
bursting of the boiler. As before we could condense good water, 
it was necessary to brine the boiler well on account of the 
mineral oil used in the cylinders, the ship having surface conden- 
sers, it is possible that the water may have been allowed to get 
too low in the boiler, the crowns of the furnaces exposed, and on 
cold water being pumped in, the boiler burst. If this was not 
the case I think it possible the coals in the starboard bunker may 
have become heated and generated gas or have caused spontaneous 
combustion. If neither of these circumstances occurred, I am 
then at a loss to account for the first explosion, as there are no 
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combustibles stowed in the starboard gangway, and there is little 
or no doubt that the shell room, Nordenfelt, Gatling, and gun- 
cotton magazines, all of which were abaft the mainmast, did 
not explode. As regards the fore magazine, it had been open the 
previous day, shortly before noon, two cases of charges for the 
seven-pounder being taken out for short practice, and the 
magazine closed. It was opened again at about 4 p.m. by the 
gunner, who returned the two cases and closed the magazine, and 
I must say he was a most careful and trustworthy officer. I do 
not think it possible that any fire could have existed below 
without an immediate alarm being given, as the cooks of the 
messes had been on the lower deck for the last twenty minutes 
clearing up the deck for inspection. The arms had been 
returned, and we were about to go to divisions. The fore maga- 
zine is on the port side, forward, a little abaft the foremast, and 
the damage done bythe explosion was in the starboard gangway, 
a little before the mainmast. I do not think it possible that the 
first explosion could have emanated from the magazine. I left 
Lieutenant Stokes at Sandy Point in charge of the wreck and to 
bury any bodies that might come to the surface, and also to 
employ a diver who happened to be there about a wreck, and, if 
possible, to obtain a clue to the disaster, and to remain until he 
received further instructions. 

7 bodies were discovered and buried on the day of the 
disaster, namely, Blackmore, chief boatswain’s mate ; Nicholls, 
able seaman; and Hayes, ordinary seaman. Owing to the 
suddenness of this disaster, no records of the ship were saved. 
Every kindness and attention was shown to us by the authorities 
and inhabitasits of Sandy Point. I regret that I am not able to 
give a more satisfactory and definite explanation of this disaster, 
which to me is a mystery.” 

In order to make the preceding report as intelligible as possible 
we give sketches of the internal arrangements of the ship and a 
plan of the upper deck. The vessel had three cylindrical boilers 
intended to work at about 801lb. The stokehole was aft. Right 
across the ship in front of the boilers ran a bunker, capable of 
holding about forty tons of coal. Then came the tank hold, in 
which were stowed the water tanks; in front of this was the 
chain cable locker, and then came the fore magazine, which was 
literally a stout wrought iron box. Access was obtained to this 
by a ladder, at the foot of which was the handing-room, and a 
door opened from this handing-room to the magazine. It is 
believed that the hatchway was closed as well as the magazine 
door at the time of the explosion. 

The ship had a poop in which was the captain’s cabin ; at the 
time of the first explosion Commander Evans was in his bath 
at or about the place marked in the sketch, when the sentry 
called him ; he jumped out of his bath and ran across the ship 
to the glass door in the poop from which he looked forward, and 
saw that the deck had been blown up at the place marked. Our 
sketches are not drawn minutely to scale, but they will be found, 
we think, to assist the reader in comprehending the statements 
made concerning what took place. 


BritTIsH Socrety OF MINING StupENTS.—The annual meeting 
of this society will be held in the Wood Memorial Hall, Newcastle- 
on-Tyne, at 2 p.m. on Saturday, June 18th. The following will 
be the business :—President’s address; secretary’s report for year 
ending June 30th, 1881; election of president for 1881-82; election 
of hon. secretary and other officers. As the condition of the 
society is not as satisfactory as the committee would like to see it, 
the question of its continuation will be discussed. All members 
are requested to attend in order that some idea may be formed as 
to the chance of the society prospering, or otherwise. Mr. J. C. 
Guthrie, of Barmoor, Ryton-on-Tyne, has kindly offered to arrange 
for any members who wish to visit the collieries in the district, 
and all who intend doing so are requested to communicate with 
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RAILWAY MATTERS. 

StTRONG opposition is being offered in Melbourne to the establish- 
ment of Tramways. 

On the day after the New South Wales Parliament refused to 
vote a sum of money for the Grafton railway the local paper 
appeared in mourning. 

THERE were reported during the year 1880, 1238 failures of tires, 
1 of a brake apparatus, 61 cases of the flooding of portions of 
permanent way, 1 fire in a train, 4 fires at stations, and 4 other 
accidents, but none of which caused any personal injury. 


Tue Carlisle and Silloth branch of the North British Railway is 
likely to pass into the hands of the North-Eastern Company, as 
the company is anxious to secure the dock at Silloth, and to make 
@ port of it, as it would afford the means of securing a western out- 
let for their large east coast traffic. 


THE Corporation of Birmingham and the Wednesbury Local Board 
of Health have lodged petitions at the Private Bill Office of the 
House of Commons, praying to be heard against the Tramways 
Orders Confirmation Bill, which includes the Wednesbury and 
West Bromwich Tramways Order. 


THE production of rails of all kinds in the United States in 1880 
greatly exceeded that of previous years, reaching the enormous 
amount of nearly 1,250,000 net tons. Of these nearly two-thirds 
were Bessemer steel rails, of which 40 per cent. more were manu- 
factured than in the previous year. Nearly half the rails of all 
kinds were produced in Pennsylvania, and 22 per cent. in Illinois. 

WE hear, says the Contract Journal, that the viaduct across the 
Southesk, in connection with the Arbroath and Montrose Railway, 
having been condemned by Colonel Yolland, of the Board of 
Trade, a new bridge, from p by Mr. Galbraith, C.E., London, 
is to be erected. The offer of Messrs. William Arrol and Sons, 
Glasgow, for the erection of the new bridge has been accepted, and 
acommencement will be made in the course of a week or two. 


In concluding a report on the collision which occurred on the 
2ist of January at Thorpe Junction, Norwich, on the Great 
Eastern Railway, Major-General Hutchinson remarks that ‘‘ the 
brake power on the Wells train was but small, consisting only of 
that to be obtained by the hand-brake applying to the wheels of a 
light tender a ae pa 18 tons, and by the guard’s van brake. 
Nor was there much more brake power on the Yarmouth train. 
Had either train been fitted with a good continuous brake under 
its = control, the collision would probably have been 
avoided.” 


A LITTLE before ten o’clock on Tuesday morning an engine broke 
down on the Metropolitan Railway tween ‘King ror and 
Gower-street stati The ined in their seats for 


a considerable time, but ultimate: many of them got out and 
walked back through the tunnel to King’s-cross. Both the up and 
down lines were soon blocked, causing very great inconvenience to 
eae. On no line in the world is it more necessary that the 
ocomotives should be in the most perfect order or should be so 
constantly under inspection as on this line, for a good breakdown 
blocks the whole line in a few minutes. 


THE centenary of the birth of George Stephenson, which will be 
simultaneously celebrated next Tuesday at several places, will 
re-direct public attention to the history of railways, and will, no 
managed. y a very s section of the travelling public 
knows how it is that steam hauls them from place to place, or 
daily to and from business, but the centenary to be celebrated 
next week, and the cheap books by Mr. Reynolds on locomotives 
and on locomotive driving and life, will satisfy a curiosity that is 

inly very widely felt by boys and by a good many intelligent 
people to whom a locomotive engine is a mystery. 

Or the 514 axles which failed during the year 1880, 278 were 
engine axles, viz., 251 crank or driving, and 27 leading or trailing ; 
25 were tender axles, 1 was a carriage axle, 192 were wagon axles, 
and 18 were axles of salt vans. 90 wagons, including the salt vans, 
belonged to owners other than the railway companies. Of the 251 
crank or driving axles, 190 were made of iron and 61 of steel. The 
average mileage of 182 iron axles was 171,832 miles, and of 60 
steel axles 174,039 miles. Of the 446 rails which broke, 336 were 
double-headed, 85 were single-headed, 13 were of the bridge pattern, 
and 12 were of Vignoles’ section ; of the double-headed rails, 196 
had been turned ; 216 rails were made of iron and 230 of steel. 


A CORRESPONDENT of the Times writing from Shanghai in April 
last, says “‘ that the necessity for the preparation for a defensive 
war recently, woke China up very considerably. The telegraphs 
and the railways, and other modern productions of iattecten 
ingenuity, China has been forced to admit, are things that must be 
had even in a far eastern country, which has Russia for its most 

werful enemy. Thus, it has come about that there is now more 

ope than ever that railway work and telegraph work will soon be 
common in China, and already a good deal of telegraph work is 
being carried out. A proposal to connect the capital with the 
Tientsin and the Yangtsze by rail has been laid before the Throne 
by a most trusted general, and having been referred to the 
Governors-General of Chihliand at Nankin, it has been endorsed 
with their warm approval. But I hardly think the finances of 
China will permit her to embark on a scheme so extensive as this. 
All the money that she can now scrape together from her im- 
poet exchequers or borrow from local banks will be required 
or the payment of the Russian indemnity. However, a railway 
from Pekin to Tientsin would not be so very costly, and it is now 
— probable that the Chinese will be allowed by their paternal 
vernment to set about making it at once. ith the fear of 
invasion the desire for railways may pass away or gcow weaker, 
but the events of the past few months have demonstrated to 
Chinamen the powerlessness of a coun to avail itself of its 
resources for defence in an emergency, and the pride of the heads 
of the Government has been sufficiently wounded by proved 
incompetence sothat they will now exert themselves as strongly for 
improved inland communication as they formely did against it. 


THE Detroit Post and Tribune thus describes the fast ran made 
by the Fontaine engine over the Canada Southern road on May 
5th :—‘‘ Thursday the Vanderbilt party left Detroit just before 
noon, drawn by the Fontaine engine, to go to Buffalo over the 
Canada Southern. The train consisted only of the special Vander- 
bilt car and one passenger coach. The uncouth form of the engine, 
with its driving wheels up in the air, has become familiar to the 
spectators at the depét, but there was quite a crowd in spite of the 

uring rain, tosee the railway tes go. The track to the 
Detroit Junction was clear, and the train pulled out with a 
rapidity that was somewhat unusual; but as everybody, including 
Mr. Fontaine himself, had said it was not probable any fast 
time would be made, no one expected anything astonishing. From 
Amherstburgh to St. Thomas, 111 miles, the Southern has 
the straightest stretch of track to be found anywhere, probably— 
just the place fora lively run. When Bishop Borgess came back 
from Europe, a few years ago, the special train he came on was 
pulled through in the unprecedented time—111 miles in 109 minutes ; 

et so smooth was the track that he and his associates did not 

they were running particularly fast. Thursday, though the 

rain poured, and the track was not what it will be later in the 
season, the time of the bishop’s train was nicely beaten, and the 
run from cpcecomain | to St. Thomas, 111 miles, made in 98 
minutes, an average of nearly 68 miles an hour. One stop was 
made at Charing Cross for water. At 2.35, after a “7 of 
19 minutes, the race was agai , and the run to Fort 


in 
Erie, just this side the river from Buffalo, 118 miles from St. 
Thomas, made in 153 minutes, including five stops, estimated 
at 16 minutes. Thus, though the last 118 miles is over a road 
not nearly as straight as that between Amberstburg and St. 
Thomas, the whole run of 229 miles was made in 235 minutes.” 


NOTES AND MEMORANDA. 

AUTHORITIES differ on the physical wee of ammonia, but 
so far as liquid ammonia is concerned, it is, says Science, stated 
that at atmospheric pressure, and a temperature of 62 deg. Fah. 
1 Ib. of the gas occupies about 23 cubic feet, while 1 lb. o liquid 
ammonia would occupy only 36 cubic inches. 

Art a meeting of the Paris Academy of Sciences, @ paper was read 
** On the Principle of Conservation of Electricity,” by  § eemcaeny 
The principle is expressed by a condition of integrability. In the 
memoir, the author’s method of rym is applied to various 
phenomena—dilatation of glass of a Leyden jar during charge, 
electrisation by enn of hemihedral tals, and pyroelec- 
tricity of crystals. e existence and law of certain new pheno- 
mena, not yet verified, are dedu 

M. GILET DE GRANDMONT repeated to the French Academy of 
Sciences on Monday last a curious optical experiment. e 
apparatus consists of a black disc with five apertures; behind this 
is placed a white or a coloured disc. If the upper part of the disc 
near the centre be regarded fixedly for some seconds, and the 
coloured disc be then rapidly replaced by the white disc, the eye 
does not perceive the white a yl the apertures, but the com- 
plementary colour of the coloured disc which has been removed. 

A DISCOVERY of more than usual interest of pre-historic man is 
announced from Spain. Some lead miners in the province of 
Segovia, about seventy miles north-west of Madrid, recently broke 
into an immense cavern. In the interior they found, upon an 
argillaceous deposit.and in the midst of stalagmites, the remains of 
about 500 human skeletons of both sexes. Chipped stone and 
quartz implements, and fragments of rude pottery, were also 
obtained. Ten well-shaped and perfect of a pre-historic 
type were recovered. 

AT a recent meeting of the California Academy of Sciences, Dr. 
H. Gibbons said that since he put petroleum on the trees in his 
garden they have grown better and faster than ever before, and 
given better roses than before. The petroleum seems to kill the 
scale insect. The handsomest rose he exhibited was from a bush 
which looked nearly dead a short time before. The petroleum was 
mixed with castor oil. It is applied sparingly, and great care taken 
that it does not run down the roots. Perhaps in a crude state the 
petroleum would be bad, even on the stalks; but mixed with 
the castor oil it appears to be advantageous to the plant. 

A CORRESPONDENT writing to the Coach Painter describes the 
following as a filler for porous hard woods :—“ Take boiled oil 
and corn starch, and stir into a very thick paste. Add a little 
pee and reduce with turpentine. Add no colour for light ash. 

‘or dark ash and chestnut, use a little raw sienna; for walnut, 
burnt umber and a slight amount of Venetian red ; for bay wood, 
burnt sienna. In no case use more colour than is required to over- 
come the white a; nce of the starch unless you wish to stain 
the wood. This filler is worked with brush and rags in the usual 
manner. Let it dry forty-eight hours, or until it is in condition to 
rub down with No. 0 sandpaper, without much gumming up, and 
using less oil, but more of ja and turpentine. e second coat 
will not shrink.” 

A HEAVY gun, believed to be one of the oldest pieces of ord 


MISCELLANEA. 

A VALUABLE lode of nickel has been found, it is said, j 
Caledonia. 

THE Sydney tramway authorities are in treaty, the Colonies 
for the of motors worked by air, 

THE Halifax (N.S.) Herald publishes a list of twent: “seven 
yessels, of 23,000 tons, that will be launched in Nova Scotia this 
season, 

At the Goulburn gaol, New South Wales, the masons recently 
struck for a rise of wages on 12s. a-day, eight hours constituting a 
day’s work. 

AccorDING to recent news from New Zealand, there seems little 
doubt that petroleum exists in the North Island in large quantities, 
Two companies are engaged in sinking for it. 

ALTOGETHER 2444 first prizes had been awarded at the Melbourne 
Exhibition. Of this number the United Kingdom secured ! 
Victoria came second with 373, and France third with 338, Over 
one million visitors have visited it. 

A RECENT improvement in the Whitehead torpedo is the intro. 
duction of a self-registering indicator, consisting of a pendulum 
which actuates a pencil, and records upon a revolving el the 
depth to which the torpedo descends when leaving the ship, and 
every roll and pitch experienced during its journey. 

THE Hull ship carpenters’ strike, after lasting three and a-half 
weeks, has ended in the men going back to work at the old wages, 
In the meantime, much work has been driven out of Hull and 
ships have gone to Rotterdam from Hull in ballast to be repaired. 
The chenmabl Albert, which had been lengthened by the Earles 
Shipbuilding Company, had to be sent over to be completed. 

THE Peninsular and Oriental Steam Navigation Company have 

tered into a contract with Messrs. Caird and Co., of Greenock, 
for the construction of two steamers to be built of steel, of 4500 
tons register and 800-horse power nominal. Including these and 
the Rome, which was launched on the 14th ult., the Peninsular and 
Oriental Company have now nine steamers building, aggregating 
40,000 tons. 

WE are informed that on the 1st inst. Mr. A. B. Herbert, sole 
partner in the firm of Miller and Herbert, of Edmburgh, retired, 
and that the business of the firm, which has for some time been 
under the management of Mr. Charles Herbert, will from that 
date be carried on by him in conjunction with Mr. Charles E. Law, 
for many years with John Penn and Sons, in the name of Herbert 
and Law, 

Dvrine the past week both the Maxim and the Swan electric 

ights have been exhibited to the public; the former at the Albany 

Works, 374, Euston-road, and the latter by Messrs. Edmondson 

and Co., of 19, Great George-street, Westminster. There seems 

to be no doubt now that where a sufficient number of lights is 

required to warrant the instalment of a s motor, domestic and 

— apartments may be well lighted by these small incandescent 
ps. 

Ar the meeting of the Metropolitan Board of Works on Friday 
last, a report was submitted by the Bridges Committee, recom- 
mending that previously to a contract being entered into for 


in existence, has been sent home by the Governor of Cyprus, for 
the Museum of Artillery at Woolwich. It is of cast iron, and 
weighs 25 cwt. The manufacture is probably Venetian, and the 
ancient weapon is well shaped, in the form of a cup or goblet, the 
mouth being wide and deep, to hold a large stone shot, while the 
narrower pedestal is hollowed to receive the powder charge. A 
round stone, weighing about 6 cwt., has been sent with the gun, 
and it is suggested that this is the kind of missile fired from it, 
as proved to have been the case with similar guns in England. 
One which it somewhat resembles is already in the Rotunda at 
Woolwich, having been found in the moat at Bodiham Abbey, and 
gg of the stone cannon balls are already in that museum. 

e gun from rus is in much better preservation, and has 
apparently suffered little decay. Thecup, or mortar, is 19in. deep 
and 18in. across, and the external diameter is 26in., which allows 
4in. for thickness of metal. The powder chamber, 7in. across, 
extends some 30in. in a tunnel, behind the mortar, and terminates 
in a vent or touchhole going off at right angles, and fully an inch 
in diameter. 

A PATENT has recently been secured for an invention of Mr. 
N. R. Phelps, of the Wire Mill of Trenton, U.S., for utilising the 
hydrogen gas evolved from the baths of dilute sulphuric or muriatic 
acid into which the rods for wire-making are put to remove the 
scale before wire-drawing. This gas has hitherto escaped detri- 
mentally to the workmen, but Mr. Phelps collects it by means of 
a loose cover or dome, which dips into the liquid and conducts the 
gas away to a pipe 6in. in diameter and oft. or 12ft. high, in 
which the ascending hydrogen meets descending water, dripping 
over coke or broken pumice. It is thus washed from sulphurous 
acid or other impurities. In a similar tower the pumice is satu- 
rated with benzine, naphtha, or other cheap Redeoenten, over 
which the gas passes, uniting with the carbon, and emerging from 
the outlet a chemically pure olefiant gas of high photometric 
power. As near as could be judged without a photometer, this 
gas gave a more brilliant light when consumed in a 1ft. burner than 
the city gas consumed at the rate of 6 cubic feet per hour. Upon 
trial, each cleaning tub is said to have given 45 cubic feet of 
hydrogen per hour, 4000 cubic a day for the eight tubs, equal 
in photometric power to about 25,000 cubic feet of city gas, which 
was more than they could possibly use for illumination. By 
another gontrivance it was mingled with three or four times its 
bulk of atmospheric air and the mixture fed to the furnaces which 
were filled with the flame of the Bunsen burner. The whole appa- 
ratus is said to be simple and cheap in construction and can be 
managed by unskilled labour. 

THE following paragraph from the preface to ‘Elementary 
Lessons in eager d and Magnetism,” by Sylvanus P. Thompson, 
shortly to be published by Messrs. Macmillan and Co., has been 
communicated to Nature because of the similarity of the views 
therein to those in a paper by M. Lippmann, published in the Comptes 
Rendus of the 2nd ult. Mr. Thompson’s MS. was in the hands of 
his publisher in March last, so that no doubts as to originality need 
arise :—‘‘The theory of electricity adopted throughout is that 
electricity, whatever its nature, is one, not two; that electricity, 
whatever it may prove to be, is not matter, and is not energy ; 
that it resembles both matter and energy in one — however, 
in that it can neither be created nor destroyed. e doctrine of 
the Conservation of Matter, established a century ago by Lavoisier, 
teaches us that we can neither destroy nor create matter, though 
we can alter its distribution and its forms and combinations in 
innumerable ways. The doctrine of the Conservation of Energy. 
which bas been built up by Helmholtz, Thomson, Joule, an 
Mayer, during the last half century, teaches us that we can neither 
create nor destroy energy, though we may change it from one 
form to another, causing it to appear as the energy of moving 
bodies, as the energy of heat, or as the static energy of a body 
which has been lifted i gravity, or some other attracting 
force, into a position whence it can run down, and where it has 
the potentiality of doing work. So also the doctrine of the Con- 
servation of Electricity, which is now growing into shape, but here 
first enunciated under this name, teaches us that we can neither 
create nor destroy electricity, though we may alter its distribution 
—may make more to appear at one place and less at another— 
may change it from the condition of rest to that of motion, or 
may cause it to spin round in whirlpools or vortices which them- 
selves can attract or repel other vortices. According to this view, 
all our electrical machines and batteries are merely instruments 
for altering the distribution of electricity by moving some of it 
from one place to another, or for causing electricity, when heaped 
~ in one place, to do work in returning to its former level distri- 

tion. 


pening the foundations of Waterloo Bridge, cylinders be sunk, 
or other protective works ted, at an estimated cost of £1000, 
and that the work be entrusted to Mr. William Webster, at a 
schedule of prices to be previously arranged by the engineer. This 
was to. 

On Saturday afternoon the largest iron screw steamer ever 
built at Whitby was launched from the Whitehall ~~ oo 
yard, in that town, by Messrs. T. Turnbull and Son. e new 
steamer has a dead weight-carrying capacity of about 3200 tons, 
and will be fitted with engines of 180-horse power, by Messrs, 
Blair and Co., of Stockton, Thesteamer was named the Florence, 
and has been built to the order of Messrs. George Pyman and Co., 
of bas Facerew 1, and is designed principally for the Atlantic 
and In le. 


Tue following prices of cement, taken from tenders for supplying 
the Youngstorm, Ohio, Commissioners, for the construction of a 
bridge, give some idea of the cost in America: Acron cement, 
Andrews, Hill, and Co., 1°35 dols. per barrel, or 1°25 dols. = bag ; 
Louisville cement, G. Acron, G. ufield, 


cement, A. B. Brownlee and Co., 1°60 dols. per barrel, same cement 
in sacks, 300 Ib., 1°35 dols.; Louisville, 1°20 dols. per barrel, 
1°10 dols. in sacks. 

WE are glad to notice that Mr. Robert Smith has been et 
to the Professorship of Engineering to the Mason Science College, 
Birmingham. This | section is a important addi- 
tion to the few engineering colleges of England, and was much 
wanted in the district of which it will form acentre. Mr. Smith 
was for some time Professor of Civil and Mechanical Engineeri: 
in the National University of Japan, and his writings on b 
structures, and other subjects, our columns, have made him 
known to our readers. 


THE steamship Cornucopia was launched from the yard of Messrs. 
Caird and Pendie, Barrow, on Saturday. This vessel has been 
built for Messrs. Baker and Sons, Cardiff, and will be en, 
chiefly in the iron ore traffic. Her length is 245ft.; breadth, 
34ft.; and depth, 17ft.; and she has a tonnage of about 
1150. She will be three-masted, and rigged as abarquentine. Her 
engines, which were supplied by Messrs. Westray, Copeland, and 
so are 130 nominal horse-power, with two cylinders 30in. 
and 55in. in diameter respectively, and a stroke of 36in. 

On Saturday the members of the Manchester Press Club held 
their annual pic-nic, and one portion of their programme was a 
visit to the double hydraulic lift at Anderton, near Northwich, 
erected by the Weaver Navigation Trustees for hoisting and lower- 
ing canal boats and their loads to and from the river and the Trent 
and Mersey Canal, the latter running at an elevation of 50ft. 
above the Weaver. The party were received by Mr. Hunter, the 
assistant engineer, who explained the construction of the lift, 
which has nm illustrated in THE ENGINEER, and a num- 
ber of the members and friends were hoisted in a pair of 
boats from the river to the canal. The mechanical arrangements 
for effecting the lift are extremely simple. The boats are raised 
lowered in tanks fitted at either end with water-tight sliding doors ; 
the descending tank has a weight of 250 tons, and the ——— 
tank 240 tons, by which means the whole of the power requi 
for the lift is supplied, until the descending tank enters the water 
on the river level, when the power for the slight remaining portion 
of the lift is obtained from a small accumulator worked by steam 
power. 

Ir is commonly the practice in moulding and casting chilled rolls 
to place the oe i tangentially, so as to give circulatory motion 
to the metal, and cause the rising of impurities, Anent the origin 
of this practice, the American Manufacturer gives the following : 
— ‘Mr. W. W. Wallace, of Pittsburgh, at a meeting of the Old 
Residents’ Association, gave the following account of a discovery in 
roll casting :—In 1833 or 1834 Mr. James Hartley, a Scotch 
moulder, was watching the water from a hydrant running into a 
tub. The spout of the hydrant was turned a little to one side, 
which gave the water a rotary motion. There were some chips in 
the tub, and they kept going round and round and all — ing in 
the centre. Hartley straightened himself, and said, ‘I’ve got it!’ 
This was on Sunday. On Monday he went to the foundry, and 
told his employers what he had discovered, and had a roll moulded 
with two gates at the bottom, and turned hot metal into them. 
They were so placed as to give the metal a ro motion. He had 
a high ing head on the top above the roll, in which all the 
refuse was collected. This left the metal in the roll pure and per- 
fect. The trial was a success, and from that day to there has 
been no diffieulty in getting perfect rolls,” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 
ills and forges are mostly better employed this week than 
in the Australian in galvanised 
sheets—the fine weather affording extra facilities for out-of-door 
work—and a demand from the United States for certain products of 
the mill, combine to occasion the improvement. : 

Sheets ruled about 5s. higher than last week for most kinds 
required by the galvanisers, who were not reluctant to give that 
advance for good qualities of which they were in need ; and there 
were to-day—Thursday—in Birmingham and yesterday in Wolver- 
hampton, several such consumers who complained that they were 
not receiving deliveries as fast as they wished. It was difficult to 
get high-class galvanising singles at under £7 10s.; doubles, £8 5s. ; 
and latens, £9 5s, to Fs 10s. Makers were mostly indifferent 
to new business; and there were more who reported them- 
selves full of sheet orders for two months ahead than were in that 
state of activity a week since. : 

Two additional sheet nills were re-started 
They are the sheet mills at the Darlaston Green Works, whic 
have now been taken by Messrs. Mason and Hill. No difficulty 
has been experienced in getting orders to start with ; for there are 
some makers of galvanised corrugated roofing sheets who have this 
week booked orders from 500 to 1000 tons of sheets direct and 
from merchants. 

Astrip mill was also yesterday set on at the same works. Rela- 

to this class of iron likewise there were new orders offered 
which the chief strip firms were unable to accept. They related to 
completed ties for baling cotton in the Southern States of America. 

There was one cotton tie merchant about who had come direct 

from the Southerri States to buy in ery He sought to supply 

his wants at from £7 5s, to £7 10s. f.0.b. Liverpool. The price 
would not be accepted ; and 10s. to 15s, per ton more was gene- 
rally asked, for there are hereabouts several mill and forge pro- 
prietors who have laid themselves out to stamp out the buckles and 
attach them to the japanned and otherwise prepared strips, so that 
they may be got into America at an ad valorem instead of at the 
specific duty charged upon unmanufacturediron. Alarger number 
of firms was pre to make the strip, and such men to-day quoted 
£6 5s. at the works. But they were not eager to secure the orders, 
remembering as they do the fatal tendency which U.S. buyers 
manifest to repudiate orders when the market goes against them. 

The baling strips this week newly demanded are, however, needed 

for prompt delivery. On account of the purchases of the chief 

Liverpool buyer of this iron, there are strip mills here that are 

filled up into September. 

Tank plates are in better demand this week, for despatch vid 
London and Liverpool. Most of those shipped vid Liverpool are 
going to the United States, and some of them are of a gauge as 
thick as lin. Many are sent out punched, with channel iron 
similarly treated, in the expectation that in that shape they will 
be let in as the baling strip, at the ad valorem duty. But there is 
room to fear that the vigilance of the American plate firms will 
prevent a continuance of the business, On the 17th of May iron- 
masters from Pittsburgh and U.S. iron-making centres, who 
employ 10,000 workmen, waited upon Secretary Windom, at 
Washington, representing that, in this colourable way, unmanufac- 
tured iron was being got into the States, at a loss of duty, and 
seriously to the detriment of the United States’ masters and men. 
For it was affirmed that, whilst the mills were not fully employed, 
United States orders for 20,000 tons of the iron indicated were 
being withheld, awaiting the Secretary’s decision upon their 
appeal. But the importers themselves were a few days afterwards, 
too, seeking an interview with the Secretary. 

Slightly more was doing in bar iron. e two firms who had 
declined to sell marked bars under £7 10s. adhered to their prices 
in the quotations given to inquirers who approached the makers 
direct or through the makers’ acknowl agents. But neither 
such firms nor those who quote £7 12s. 6d., or even £7, are doing 
half work in their bar mills. More is, however, being done in bars 
which can be sold at from £5 15s. to £6 10s., and the demand from 
London for such iron for smithy and engineering use is increasing. 
It was possible to buy an inferior sort of iron, in rare instances, at 
£5 12s, 6d., but hurdle makers were in such cases the chief buyers. 
Nail rods were = little better upon the week, and were pro- 
curable at under the low figure last quoted. 

The pig makers have done fairly well this week. Hematite and 
Derbyshire, Northamptonshire and Ljncolnshire iron are being 
tolerably well mixed when the hematites can be got at only 20s. 

r ton advance upon the other sorts, and there was one brand of 

n1ematite offered to-day in which this was the difference. In other 

cases, prices for hematite pigs ranged froin £35s. to £3 7s. 6d., and 

London hematites were withdrawn from the market at £3 10s. per 

ton. All-mine pigs were to be had at from £3 to £3 5s.; and 

cinder pigs were to be had at under £1 17s. 6d. 

Coal suitable for ge forge purposes was offered to-day at 
from 5s. 9d. to 6s. 3d., into boats at Cannock Chase. In such 
cases the weights were mostly up to 24 cwt. to the ton. 

In North ‘Staffordshire although the manufactured iron trade 
must, on the whole, be repo’ as dull, plates for girder and 
boiler making are selli retty well at from £7 10s. to £8 per ton, 
according to quality. Merchant iron is in tolerable demand on 
colonial and foreign account. Hoops figure prominently in this 
connection, the price for which is about £6 10s. per ton. Crown 
bars are in as good output as at any time during the quarter, 
though that is not saying a great deal. From, £6 10s. to £7 per 
ton is quoted for this quality of iron, while about £6 per ton is 
the price got by the bulk of the bar makers, and common 
qualities are selling as low as £5 12s, 6d. per ton. Angles are 
quoted at £6. Pig iron sells very slowly, and prices are decidedly 
low. No more than £2 15s. per ton can be got for best qualities, 
and common sorts may he had at as low as £1 15s. per ton. 

The rivet makers in the Rowley, Blackheath, and Old Hill 
districts remain out on strike for an advance of wages. The 
officers of the Operative Nut and Bolt Makers’ Association are just 
now seeking to induce an increased number of workmen around 
Darlaston to join the society, and they are urging them on by 
promising to help the men in resisting attempts which they allege 
are now being e to reduce wages. 

A further conference between representative mining engineers 
and native colliery delegates has taken place since my last, 
at Dudley, upon the proposed scheme of mutual insurance. The 
men, however, are not pre to contribute in the pro ion 
which the masters think is fair, and the meeting stands adjourned 
until the 22nd inst. 

The reduction of 10 per cent. made a few weeks ago in the 
of North Staffordshire miners has, the men declare, reduced the 
wages to such a starvation point that they cannot ibly live un- 
less it be withdrawn. Therefore, at an influential meeting of the 
North Staffordshire Amalgamated Association of Miners, held at 
Hanley, on Monday last, it was decided to ask the employers for 
an advance of 10 per cent. on the present wages. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—So far as trade matters are concerned, I can only 
again report a very depressed tone throughout this district, both as 
regards iron and coal, with a downward tendency in prices, and the 
production far in excess of the demand. 

In the iron trade there is very little buying going on, although 
here and there I hear that more inquiries are coming in. Con- 
sumers, when they secure new orders, cover them at once at the 
present low ery but the ee hy ea in this direction are 
extremely limited in quantity, w! buyers who are prepared to 
purchase on speculation want deliveries over very long periods at 


the lowest ble present prices, Lancashire makers of pig iron 
are still only nme a few small orders, whilst their old contracts 
are fast running off. For delivery into the Manchester district 
their quoted prices remain at 43s. for No. 4 forge, and 44s. for 
No. 3 foundry, less 24, at which figures small parcels are being 
sold, but for good orders makers are open to offers. Very low 
figures are still quoted for some of the outside brands coming into 
this district, and a few transactions in low-priced Lincolnshire 
foun iron are reported, but the amount of business doing all 
through is very small. Derbyshire makers, who are reported to 
have secured fair orders in Staffordshire, are holding a little more 
firmly in this market, but the quoted prices all through are without 
material change from last oan 

Finished iron continues only in dull demand, and any new 
inquiries of importance coming into the market are mostly for 
export. Prices are much the same as last week, bars delivered 
into the Manchester district being quoted at £5 12s. 6d. to £5 15s. 
per ton, with other descriptions of finished iron in proportion. 

In the coal trade business is very quiet. Stocks are accumulating 
rapidly where the pits are working anything like full time; but in 
many cases they are not running more than three to four days a 
week, and, as a fact, the orders coming in are not sufficient to keep 
them going more than half time. und coals for house-fire, 
steam, and iron-making purposes, are all through in very poor 
demand, and prices generally are easier to the extent of 3d. and 

. per ton, as compared with last month. House coals range 
from about 6s. and 6s. 6d. up to 8s. 6d. and 9s., according to 

udlity ; and steam and forge coals, about 5s. to 5s. 9d. per ton. 
ere is a fair inquiry for gas coals, but there are not many 
contracts at present being placed, and low quotations are being 
made, Screened gas coal can be bought at the pit mouth at 5s. 3d., 
and good average qualities range from 6s, to 7s. per ton. Engine 
classes of fuel are in moderate demand, but there is no pressure, 
except for ood slack, for which, in some cases, rather higher 


prices are asked. Burgy averages about 4s. 3d. to 5s.; 
ordinary slack, 3s. 9d. to 4s.; and best sorts, 4s. 3d. to 4s. 6d. per 
ton, at the pit. 

During the week I have had an o} unity of inspecting a 


sample plant which Messrs. Wren and Hopkinson, of Manchester, 
have just put down at their engineering works for moulding by a 
new process small castings of high quality. This process is an 
improvement upon a German patent by Sebold, and, briefly 
described, the apparatus consists of a pair of moulding machines, a 
setting table, and moulding boxes in two halves as usual. The 
moulding machine carries at the highest point a falling pressure 
plate and sand box inclined forward, underneath which is a turn- 
over table carrying the pattern to be moulded, upwards. The 
enon y | box is placed on the turn-over table, where it is 
secured by cotters, and, the sand having been filled in, the pres- 
sure plate is pulled downand locked. The turntable is then forced 
Pye by a ram until the moulding box comes in contact with 
the pressure pe. and the sand is brought under powerful pres- 
sure, equal throughout. The ram is then lowered, the table carry- 
ing the pattern is turned over, and the mould deposited reverse 
side upwards on a wagon underneath, from which it is taken to 
the setting table, where it is placed by hand on the bottom half of 
the mould, which has been manipulated in a similar manner on the 
second machine. The correct fixing of the two halves is ensured 
by means of template holes, and the two boxes are secured together 
by Saag ees vag cotter pins, after which they are ready for removal 
to the foundry. The hines are actuated by very simple gearing 
worked by hand-power; but hydraulic or steam Bae can be 
readily applied éf necessary. The advantage claimed for this pro- 
cess is that the moulds are turned out with a sharpness and cleanness 
throughout, which is so essential in produciz.g small machine 
castings, and the samples both of moulds and castings which I saw 
were certainly in every way excellent. 

I have previously referred in my notes to the scheme, which for 
some time past has been under the consideration of the Iron Trades 
Employers Association, whose central offices are in Manchester, 
for the formation of a mutual insurance fund to provide against 
claims under the Employers’ Liability Act. This scheme, which 
has been based upon reliable statistics collected from all parts of 
Great Britain, was, I am informed, under consideration at a meet- 
ing of the committee of management held in London last weck. 
The rates of premium decided —_ to cover the employers’ 
liability have been calculated from the tables drawn up from the 
returns received from all of the country, and these prove 
that the risks to workmen in the various branches of the iron trade 
have been very much overrated. I am not in a position at present 
to give full details of the respective risks in the different branches 
of trade of the scheme of insurance which it is proposed to adopt, 
but I understand that in a few days it will be in the hands of the 
members of the association, and will show that for a comparatively 
small sum of money they can mutually protect themselves against 
any claim which may arise under the clauses of the Act, the 

remiums asked being as much as 200 per cent. below those quoted 
y some of the ordinary insurance associations, 

Barrow.—The hematite pig iron trade has undergone no 
change in the way of oe during the last week, nor so 
far as I can see does there appear to much oe hws any 
immediate change for the better. At the various works throughout 
this district the output is kept at its highest rate, and as an inevit- 
able result, when the demand is so very low, stocks are accumulating 
much faster than they ought to do. I am aware that a few 
inquiries have been made from America, but very little ———— 
is shown to do business either by buyers or makers of metal. 
There is no mistaking the fact that neither American nor 
continental demands are anything like what they were expected to 
be, and the calculations made on the part of producers of pig have 
been upset to a serious extent. Prices remain much about the 
same, and any advance in this direction cannot be looked for for 
some time to come, even should the demand show a very material 
increase. Bessemer qualities are selling at 56s. 6d. per ton at 
works, and forge qualities, all round samples, 56s. The steel mills 
are very well employed, and I believe there is no lack of orders, 
though even in this department low prices rule, and makers do not 
care to contract heavily. Iron ore is in good request. Engineers are 
well employed, as are also ironfounders, boiler-makers, and others. 
Iron shipbuilders are busily employed, good orders being held. 
Shipping moderate. 2 

Last week the amount of ore shipped from Millom was 
8000 tons. 

Boring operations, for iron are going on at Egremont. The 
royalty is a new one, and is likely to prove a very lucrative one. 

e creditors of Messrs. Griffiths, of the Derwent Tin-plate 
Works, who failed a short time since, met at Carlisle last week. 
The liabilities are put down at £20,897, the assets at only £2611. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

BESSEMER ingots and rails continue in brisk demand, the call for 
the former for the United States having again revived. In rai 
there are sufficient orders in hand to keep the princi firms 
engaged up to the end of the year. This fact will not be lost sight 
of by the great railway companies when their representatives 
ap to give evidence before the Commission on Railway Rates ; 
but the manufacturers have an excellent answer to that argument 
if it is advanced, : a 

I find that the engineers are well employed in the princi 
Sane. Advantage is being taken of the low prices of fuel 
and iron to get a good deal of work done ; and this accounts for 
the improvement in the leading departments of the engineering 
houses. In the iron trade there seems to be increasing languor, 
and with the exception of rails, crane Sa, and boiler and ship 
plates, all the leading branches are depressed. A considerable 

uantity of crucible steel is being sent to the United States and 
South erican markets, as well as to the colonies. There is less 


call — the Continent, and the same remark applies to the home 


markets. 

A better demand is noted for files, though the Russian market is 
very quiet, owing to the keenness of continental competition. 
There is a capital demand for razors, the makers being busy on 
orders from nearly all leading foreign customers, as well as on 
home t. An quantity of razors has recently been 
sent to the States. I hear of a change for the better in the case.of 
one or two of the piating firms, who have received good lines from 
the watering places, which are now filling up in consequence of 
the fine, settled weather. 

Stove-grate makers report that they are receiving better orders 
from abroad. This trade has undergone a great deal of change of 
late years owing to the use of encaustic tiles. An attempt to 
re-introduce the old style of carved wood mantels seems to have 
been attended with indifferent success. 

Messrs. Brown, Bayley, Dixon, and Co., Limited—the new 
name of the old firm, Brown, Bayley, and Dixon—does not seem 
to be favourably received by the shareholders. A new paid-up 
capital of £56,000 is required, and it was decided that the new 
shares should first be offered to the shareholders in the old com- 

y. The time allowed for the receipt of applications from old 
shareholders expiredon Monday. Under one-half therequired number 
of shares have been asked for, and it has now been decided to offer the 
rest of the stock to the general public. The scheme for thereconstruc- 
tion of the company seemed a feasible one, and it was certainly the 
only means by which the old shareholders could hope to save a 
portion of their money ; but it is evident that the general public 
must show more faith in the future of the concern than the old 
pro} the new company cannot be launched. 

he Hallamshire Steel and File Company, Limited, held its 
eighth annual meeting on Tuesday. Much satisfaction was 
with the result of the year’s trading. A dividend of 74 per cent. 
was declared. The Sheffield Steel and Manufacturi mpany, 
Limited, has also held its eighth annual neding.-: th balance- 
sheet showed a profit on the year’s transactions. 

Another serious trade outrage has occurred at Hackenth 
near Sheffield. There has been a dispute at Messrs. Staniforth’s 
Sickle Works, owing to the introduction of machinery, and repeated 
attempts have been made to blow up the premises. Last Sunday 
morning two men were caught in the act, and since then a third 
has been apprehended. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tone of the Middlesbrough iron market was a little more 
cheerful on Tuesday than it has been for some time past. ere 
was, perhaps, no very substantial reason for this, except that the 
steady stagnation which seemed to have taken hold of the trade 
had apparently given ber to a quick succession of oscillations in 
price. In this Cleveland has, as usual, ry + followed Glasgow, 
there being no cause of any sort, south of the Tweed, to account 
for any change whatever. In Glasgow it was reported that certain 
furnaces were about to be put out of blast, owing to their owners 
being thrown into difficulties by the lowness of current prices. 
This report, however, has been contradicted ; and it would appear 
as though the close struggle between firm and firm, and district 
and district, was likely to be continued until circumstances shall 
determine which is the fittest to survive. In Cleveland most 
smelters are now willing, and even anxious, to sell to the end of 
the year at present — and warrant holders are competing 
strongly with them for orders. The price of No. 3. for prompt 
delivery was about 36s. 6d. per ton, f.0.t. Middlesbrough. War- 
rants were from 6d. to 9d. more, and forge quality 9d. less. 
Shipments have been somewhat better during the last week, but 
the total for the month is not expected to exceed 80,000 tons. 
The stocks for June 1st will be known by the end of the week ; 
they are expected to have accumulated about 10,000 tons. The 
bridge-building yards are decidedly busy. The Tees Iron and 
Engineering Company have a quantity of work on hand; and 
Head, Wrightson, and Co., of Stockton, are so full they cannot 
take further orders at the moment. Ironfoundry is not nearly so 
brisk, and there is the keenest competition for all work inquired for. 

The manufactured iron trade keeps steady, but the hot weather 
and the drawing away of many of the ironworkers to serve in the 
militia is causing some irr ity in production. Plates are 
selling at about £6 ~ ton delivered at the ship yards from Tyne 
to Tees; angles and bars are 12s. 6d. per ton less. At Eston 
enormous outputs of rails continue to be made, 3600 tons being 
reported as having been made in one mill in one week. Of this 
quantity one-third was from Cleveland iron. Mr. Muller’s Erimus 
works are being slowly prepared for active work. In about two 
months it is e they will be ready, and will commence 
operations. Their speciality will be ingots, blooms, bars, and 
angles. The schemes for resuscitating the North Yorkshire Works 
at South Stockton, and the Walker Ironworks on the Tyne, seem 

uite to have collapsed. The great fall in the value of manu- 
faetured iron during the last three months has no doubt con- 
tributed to this end. At all events, it was found impossible to 
raise the n amount of —_ to float the companies. 

The Imperial Ironworks, late y Jackson, Gill and Co., Limited, 
were put up to auction in the Exchange Board Room, Middles- 
brough, on Tuesday, by Mr. Charles Wilman, auctioneer, Mayor of 
the town. The reserve price was £28,000, but not a bid of any 
amount could be obtained. Very few persons were present and 
very little interest was manifested in the proceedings. It will be 
remembered that these works went into liquidation about two 
years since. The accounts at that time showed 15s. to 20s. in the 
pound for the creditors. But by foolishly continuing to manufac- 
ture under a trustee and committee, the whole of the above 
are believed now to have disappeared, and a stoppage has b 
absolutely unavoidable. 

The death of Mr. Henry Pease has caused great sorrow through- 
out the whole district. He was largely interested in several of the 
most important local industries, and though he had practi 
retired from active business life for some time, still he was well- 
known to all and highly respected everywhere. 

The last meeting for the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on the 22nd inst.; Mr. E. W. 


Richards occupied the chair. Colonel Beaumont, R.E., descril 
his com vena air locomotive. He said he advocated a pressure 
of 1000 Ib. r square inch, and with one cubic foot of air so com- 


pressed taken on an ordinary railway three tons a distance of 
one mile, or half as much on an ordinary tramway. He con- 
sidered a tramway engine should be able to go ten miles at one 
charge, and did not think that could be accomplished with a low 
initial pressure. He did not agree with a remark made at a pre- 
vious meeting to the effect that air engines would cost in fuel five 
times as much as steam engines. He thought the ratio 6 to5 
would about express the difference, and there were other advan- 
tages in the way of convenience in favour of air. He had no great 
faith in electric railways, and thought air motors better. A vote of 
thanks to Colonel Beaumont concluded the meeting. 


NOTES FROM SCOTLAND. 

(From our own Correspondent.) = 

THE Scotch iron trade has been without much change this week. 
The shipments were =— to be about 13,000 tons, but they 
amounted to only 11,943, which is about 1000 tons below those of 
the same week of last year. Transactions in the warrant market 
have been less numerous and important than in the preceding 
week, and those that have taken place have been for the most 
part of a purely lative nature. This will continue to be so 
until the demand is large enough to carry off the output, a result 
which is hardly looked for unless the production should by some 
means curtailed. Rumours, out of which some capital has 
been made, were industriously circulated within the past week to 
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the effect that a small proportion of the furnaces 
were about to be extinguished, but, in the mean- 
time, there is little else than rumour in this 
matter. The Monkland Iron Company having | e 
now gone into liquidation, it is believed that the 
Tiquidia tors will keep the furnaces going at least 
until efforts have been made to form a new 
company or dispose of the works. There are now 

121 furnaces in blast—one having been put out at 
Calder for repairs—as against 116 at the same 
date last year, and of these six are employed in 
the manufacture of hematite. The latest advices 
from America and the Continent as to the demand 
for Scotch pig iron are unsatisfactory, but there 
are still hopes that an improvement may be expe- 
rienced in the next few weeks. Stocks in Messrs. 
Connal and Co.’s stores have increased by 1260 
tons in the course of the week, and now amount 
to upwards of 560,000 tons. The arrivals of pig 
iron from Middlesbrough have been larger, but 
those of iron ore from abroad not quite so great. 
A number of cargoes are, however, expected from 
Spain during the next few days. 

Business was done in the warrant market on 

cmap forenoon at 45s. 8d. to 45s. ten days; 

10d. to 46s. 1d. one month ; the after- 
noon paoee being 45s. 11d. to 46s. 4d. cash, and 
46s. to 46s. 6d. one month. On Monday transac- 
tions were effected in the morning at from 46s. 4d. 
to 45s. 10d. cash, and 46s. 6d. to 46s. one month. 
In the afternoon business was done at 44s. 104d. 
to 45s. 10d. cash, and 46s. to 45s. 114d. one 
month. On Wednesday business was done up to 
46s. 5d. cash, and 46s. 7d. one month. To-day 
—Thursday—the market opened at these figures, 
but receded to 46s. 34d. cash. 

The following are the prices of makers’ iron as 
given by merchants :—Gartsherrie, No, 1, f.o.b. 
at Glasgow, per ton, 55s. 6d.; No. 3, 48s.; Colt- 
ness, 55s. 6d. and 48s. ; Langloan, 56s. and 48s.; 
Summerlee, 55s. and ‘47s.; ; Calder, 55s. 6d. and 
47s.; Carnbroe, 51s. 6d. and 46s. 6d.; Clyde, 
48s. 6d. and 45s. 6d.; Monkland, 47s. and 45s. ; 
Quarter, 47s. and 45s.; Govan, at Broomielaw, 
No. 1, 47s.; No. 3, 45s.; Shotts, at Leith, No. 1, 
56s. ; No. 3, 49s. 6d.; Oarron, ‘at Grangemouth, 
52s. 6d.; ditto, s ially selected, 56s.; and No. 3, 
6d.; Kinneil. at Bo'ness, 47s. and "5s.; Glen- 
garnock, at Ardrossan, 51s. 6d. and 47s.; Eglin- 
ton, 47s. and 44s. 6d.; Dalmellington, 47s. and 
44s. 6d. In some cases transactions have been 
effected slightly under these rates. 

The malleable trade is well employed, but new 
orders do not come is so readily as of late. Iron- 
founders are also busy, and there are at present 
some fresh orders in the market. A large 
quantity of machinery and railway plant is being 
manufactured for abroad, and last week shi 
ments of iron manufactures from the Clyde 
embraced £16,000 worth of machinery, of which 

was sugar-making for Trinidad, £4700 ditto 
for Ilo Ilo, £2200 for “Bombay, and £1300 for 
Boston; locomotives and tenders, five of 300 
tons, £12,700, and £3500 railway materials for 
Bombay; £22,253 miscellaneous articles, of 
which £10, 500 went to Rangoon, £4000 to 
Bombay, £3000 to Ilo Ilo, £1300 to Dunkirk, and 
£1200 to Montreal; £3500 sewing machines, of 
which £1500 went to France and £1450 to 

pecial meeting of the Monkland Iron and 

Coal coms ay Limited, was held in Glasgow on 
Monday, when it was resolved to place the con- 
cern in liquidation. 

The Steel Company of Scotland locked out 800 
men at their Blochairn works on Saturday, so 
that both these works and those belonging : "the 
same company at Newton are now idle. The 
men desire an advance of wages, and the company 
met them by proposing a r uction. 

The coal trade does not appear to be quite so 
active this week. At the ports, and especially in 
Fife, there is a fair business doing in shipping; 
but the inland trade has become very slack, and 
the output is much too large for the demand, 
except in the case of some of the ironmasters’ 
pits, where a scarcity of miners has of late been 
experienced. Prices are low except for the best 
steam coals, which still command good figures. 

The shipbuilding trade of the Clyde continues 
very brisk, and the work put out during the past 
month has been among the largest on record. 
There were launched twenty-eight vessels, with 
an aggregate tonnage of 36,753, as compared with 
twenty-four vessels of 17 000 tons in the same 
month of 1880. For the five months the vessels 
launched number eighty-eight, with a tonnage of 
126,788, as against ninety-six vessels and 89,280 
tons in the corresponding period of last year. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


AUTHORITIES on the iron and steel trade of the 
principality have long maintained that the 
future site of ironworks is on the sea shore. In 
this view they are supported by very cogent facts, 
such as the disuse of the Welsh ore, the lessened 
freight on Bilbao, and about equal rates for coal. 
Yet it is rather singular that the iron trade is 
gradually becoming less important the nearer one 
gets to the sea shore. A company near Penarth 
is winding up; a tin-plate works at Llantrissant 
closed; De Bergue’s Works still remain idle; 
Bookers are going to the hammer both at Melin- 
griffith and Pentrych; the works of Taffs Well re- 
main untaken; Treforest (Fothergills) rusting 
away, and Brown and Lennox only partially 
emp oyed. 

Then the higher one goes up thehills, the greater 
the vigour. Dowlais is doing a brisk trade, 
Tredegar is going into the steel branch forthwith, 
and will erect the neccessary mills, &c., near the 
office, and Ebbw Vale and Blaenavon. are busy. 
One hopeful fact for the old iron establishments 
such as Cyfarthfa, is the continuance there of an 
old population who can live more cheaply than in 
new districts. With respect to arthfa, all 
Ynysfach furnaces are now out and several at 
Cyfarthfa, and the entire place is beginning to 
assume the character it wore eighteen months 
ago, when the stoppage existed. No sign of any 
movement in steel has been made, but I am 
assured, on excellent authority, that the plans 
are maturing. Mr. Davy, of Sheffield, and Mr 
Edward Williams, of Middlesbrough, will probably 
carry out details, 


Various surmises have been given as to expense, 
but probably the closest estimate—well known in 
the trade—is £60,000, for supplying necessary 

engines, converters, mills, cupolas, &c. 

Now that Tredegar has ‘resolved to go into steel, 
there will certainly be no curtailment of outlay 
in a thoroughly compact works. The com- 

is composed of the first men in the iron and 
and Tred ar, Dowlais and Treforest 
are sufficient proof of skilful vigour. 

Mr. Wm. Evans, formerly of Rhymney, and 
late of Dowlais, has accepted an important posi- 
tion in the North of England. He has done 
admirable service at both establishments, and is 
an excellent representative of the able body of 
men known as the Dowlais School. 

Arguments in favour of the Miners’ Perma- 
nent Fund continue to crowd upon the people in 
the form of serious and fatal accidents to colliers 
who are without any fund, and where accidents 
are such as to make recourse to the Employers’ 
Liability Act impossible. 

The iron and steel trade continues moderately 
active, prices low, and the ae of demand 
thoroughly in the direction of steel. 

There was a colliers’ delegate meeting at 
Ystrad, Rhondda, to consider ‘the best means of 
separating the house and steam coal men. I 

rd the movement as an insi one 

the sliding scale; but there is another, working 
like an undercurrent, which may, about July or 
August, bring masters and men into conflict. I 
have heard that certain masters who are not in 
the sliding scale are disposed, if prices continue 
fairly level as they are now for another month or 
two, to give their men an advance. If one 
master does this, and the regulations of the slid- 
ing scale, based in all equity, do not permit it, we 
may expect trouble. I give warning, that some 
means may be taken to counteract what I consider 
a dangerous and mischievous policy. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 

we caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER ct 
which the Specification they require is referred to, instead 
of giving the proper number of the Specijication. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
‘inding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


24th May, 1880. 


2249. Heatinc, C. L. Friedliinder, Sweden. 

2250. Ice, P. Westfield, Lewisham. 

2251. BREecH-LoaDING, G. Quick, Buxted, Uckfield. 

2252. ANNEALING FuRNaces, E. James, Tipton, and 
E. Hanley, Birmingham. 

2253. Sicnats, W. Morgan-Brown.—(G. H. Roth, U.S.) 
2254. BRICK-PRESSING Macurines, H. Wedel! ekind.—(0. 
Hoffman and H. wy: Berlin. ) 

2255. Hackets, &c., G. Hookham, Birmingham. 

2250. SUPPORTING STRUCTU: RES, R. Lake. 
C. Allison, Philadelphia, U.S. 

2257. REVOLVING J, 8. Kirwan, London. 

2258. Tricycies, H. J. Haddan.—(J. McKenzie, U.S.) 

9. Foc-HorN, H. Haddan. —(0. C. Hansen, Norway.) 

2260. PHosPHOR Leap Bronze, W. L. Wise.—(K. H. 
Kwine, Loebtau, near Dresden. 

2261. PERMANENT Way, J. Livesey, Westminster. 

2262. Rar-way Switcues, W. Lake.—(W. Martien, U.S.) 

2263. ELECTRICAL MrasUREMENTS, J. C. Cuff, London. 

2264. CaBies, W. C. Barney, London. 

2265. TRaNsMiTTING, J. Gent and H. Ellery, Leicester. 

2266. Spunnine, E. and L. J. Crossley and W. Sut- 
cliffe, 

2267. Dyermsc Hats, Carrington and W. Tork- 
ington, Stockport. 

2268. Roapways, W. Lake.—(P. Kiss, Hungary.) 

2269. Sprxnine, E. Smith, I. Cuttler, & W. Shaw, York. 

2270. W. T. Emmott.—(Z. Appenzelier, 
Mulhausen, Germany. 

227 Gauces, A. —-+(C. F. Budenberg and 

B. A. Schaeffer, Buckau, ) 

2272. SECONDARY Batrerigs, J. W. 
on-Tyne. 

2273. PROPELLING, E. C. Healey, London. 

2274. Dye CoLours, W. G. and. R. White, Crayford. 

2275. REAPING, A. é. Bamlett, Thirsk. 

2276. Krrcnen Rances, J. M. Shaw, Glasgow. 

277. Sewinc Books, D. M. Smith, Hartford. 

2278. Coupitnes, A. Verity, Bramley, near Leeds. 

2279. Dicernc Lanp, W. Crosby and A. Carey, Essex. 

2280. Gas 8S. Fotd, South Lambeth. 

2281. VENTILATORS, J. Ellison & & H. Fourness, Leeds. 
2. Watts, A. M. Clark. Letorey, 
Paris. 

2283. Wrre Faprics, A. M. Clark.—(W. C. Bdge, U.S.) 


25th May, 1881. 


2284. Sream Generators, G. Allibon, T. Turton, and 
J. Jones, Liverpool. 

2285. CHEEse Covers, H. J. Allison.—(P. F. Charde- 
mitte, France.) 

2286. Setr-actinc Latcu, W. Bevitt, Romford. 

2287. Lamps, H. E. Preen, Kidderminster. 

2288. WEAVING Gauze, Strang, Glasgow. 

2289. SeLF-FILLinc Buckets, G. Allix, London. 

2290. CorruGaTING Tues, H. Moore, Liverpool. 

2291. Proreviers, J. Niel and J. L. Corbett, Glasgow. 

2292. Layinc Gas, &c., Prees, D. Nichols, Leeds. 

2293. Piston VALVE Musica INSTRUMENTS, B. J. B. 
Mills.—(C. G. Conn, Elkhardt, U.S.) 

2294. Recunatine Suppty of Gas, A. Pope, Slough. 

2295. Treatinc Reruse Matter, A. B. von Podewils, 
Munich, Bavaria. 

2296. FRAME Bossixs, J. W. Wilson, Barnsley. 

2297. Rattway SicNaLuinc, R. A, Stanley ond R. 
Stanley, Manchester. 

2298. FasTenrne Buttons, A. 

2299. CLeaninc Screens, W. H. ce, Wrexham. 

2300. Cots, &c., T. Hansell, St. Albans. 

2301. Skirts, O. F. Viola, London. 

2302. Exptostve Compounp, 8. H. Hinde.—(k. F. 
Sjiberg, Stockholm.) 

2303. Fium Merers, A. M. Clark.—(B. Holly, U.S.) 

2304. Execrric Licut, W. Crookes, London. 

2335. WEAVERS’ Harness, W. R. Lake. —(Kendrick 
Loom Harness Company, Providence, U.S.) 

2306. Manure, W. R. Lake.—(Z. Koch, Paris.) 


26th May, 1881. 
2307. Arm-pit Dress Su1e.ps, L A. Canfield, U.S. 
2308. Rattway SicNa.ine, J. King, Pinxton. 
2309. MuLTrpLe CoLovr Printinc Macuines, J. Smale, 
Southwark. 
2310. Bieacnuine Cotton, &c., W. Mather, Manchester. 
2311. PaPEeR-cUTTING MACHINES, J. Kenyon and W. 
Ainsworth, Blackburn. 


. Swan, Newcastle- 


2312. Pree Jourts, E. Cooman and P. Dallard, Paris. 

2313. Woven Fasrics, F. MeCance, Belfast. 

2314. Preservine Burrer, G. M. Allender, London. 

2315. Kyrrrinc Macuiygs, B. Shaw, London. 

2316. Cottectine Leaves, A. Smith, Goudhurst. 

2317. Purtryina Gases, R. Good, Carshalton, and T. 
Dean, Croydon. 

2318, COUNTERACTING &c., H, Whitehead, 
Bucknall, an 

2319. PLovons, 8. Pitt. Seegmiller and R. Rans- 
Jord, Canada.) 

2320. Fusines, G. W. Ewens, Bedminster. 

2321. Rarsine, &c., Weicurs, J. T. Donald, Glasgow. 

ABDOMINAL Betts, M. P. Browne, London. 

Evecrric Batreriss, J. H. Johnson.—(La Societe 
La Force et la Lumiétre Société Générale Electricité, 
Brussels. ) 

2824. Boxes, &c., W. I. Palmer, Reading. 

2325. CRUSHING Orgs, A. Clark.—(W. Howland, U.S.) 

2326. AsH-pans, A. M. Clark.—/(M. 0’ Niel, Nova Scotia.) 

27th May, 1881. 

2327. Swuumrne, J. Overton, Coventry. 

2328. Ficures, F. F. Bastier, Paris. 

2329, FASTENING T. Green, Northampton. 

2330. FricrionLess Castors, A. C. Fontaine, London. 

2331. Hypravutic Tevecrapn, C, C. de Montblanc and 
L. Gaulard, Paris. 

2332. CEILINGS, &c., J. W. Gray, Birmingham. 

2333. VESSELS, J. F. Jaques.—( IV. Atwood, Troy.) 

2334. Fursaces, A. M. Clark.—(/. Garnier, Paris.) 

2335. Seats, J. Hamlyn, Newtown, 

2336. Lamp ApJustmMENTs, H. J addan.—(J. 7. 
Morel, Paris.) 

2337. Grarers, L. Field, Birmingham. 

2338. BorrLe STOPPERS, a, 8. Davison, Sunderland. 

2339. Suips’ WATER-CLOsETs, W. Fraser, Liverpool. 

2340. Screw Prope.iers, T. Turton and G. Allibon, 
Liverpool. 

2341. Waite, &c., Yarns, H. Empis, Paris. 

2, BRICK- “MAKING, F. J. and E. Firth, Dewsbury. 

3. Gas Recu.ators, W. Carter, Oldham, 

. Execrricar Licurine, P. L. Gadot, Paris. 

2345. DisinrectinG Feca., &c., Matrer W. R. Lake.— 
Petri, Bertin.) 


bd 


28th May, 1881. 
j. Looms, J. Bottomley, Buttershaw. 
7. Permanent Way, A. J. H. Smythe, Ireland. 
. VaLves, A. Pegler and T, J. Watson, Retford. 
. &c., W. Goodhall, Liverpool. 
50. Roratrory Heexs, W. Clegg, London. 
2351. Arrixine Srers, ‘I’. A. Brockelbank, London. 
2. Sprinc Borroms for Beps, H. A. Dalrymple, U.S. 
3. Coo. CuamBers, J. Gwynne, London 
2354. PETROLEUM Lamps, B. B. Schneider.—(W Dette, 
Berlin.) 
2355. Dousiine Woot, &c., T. Robinson, Leeds. 
2356. WasHine CoaL, &e. Bell, jun., Salton-by- -the- 
Sea, and W. Ramsey, Durham. 
2357. 'ScREW PrRope.iers, G. Peacock, Starcross, 
2358. ARRANGING ORCHESTRAS, H. J. Murcott, London. 
2359. J. F. N. Macay, London. 
30th May, 1831. 
2360. Srorprinc Motion, W. Walker, Radcliffe Bridge. 
2361. Disinrecrant, T. Scott, Lond: on. 
2362. Paper CuTTinc MACHINES, R. Greig, Edinburgh. 
2363. CLeaNING MILK VessELs, 8. J. Pocock, London. 
2364. Pocker Kyirz, G. Roe, Roscrea, Irelan 
2365. Motive PoweR ENGINE, J. Neil, Glasgow, and 
J. Kerr, Greenock. 
2366. Sewinc Macuines, F. H. F. Engel.—(@uil aad 
Harbeck, Hamburg.) 
2367. Water Meters, J. Denner & G. Lind, Prussia. 
2368. Hanp Carts, A. Specht.—(0. Schumann, Dresden.) 
2369. Evecrric Lamps, 8. Cohne, London. 
2370. Workine Vatves, H. E. Newton.—(4. 
Nathan, Milan, Italy.) 
2371. Strainer Piares, J. Annandale, Lasswade. 
2372. ActruaTING B. C. Scott, London. 
2373. Compinc Macutnes, 8. C. Lister, Manningham. 
2374. Gas Burners, G. E. Webster, Nottingham. 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2226. Nrrro-GLycerRInE Compounps, G. 8. Dean, San 

‘rancisco, U.S.—2lst May, 1881. 

2234. AxLE-Boxes, W. G. Raoul, Macon, U.S.—2lst 
May, 1881. 

2256. Supportinc Exvectric Wines, &c., W. R. Lake, 
Southampton-buildings, London.—A communication 
from W. C. Allison, Philadelphia, U.8.—24th May, 
1881. 

2283. Wire Faprics, A. M. Clark, Chancery -lane, 
London.—A communication from W. Cc. 
Newark, U.S.—24th May, 1881. 

2295. Treatinc REFUSE Martrer, A. B. von Podewils, 
Munich.—25th May, 1881. 

2303. Fiurp Merers, A. M. Clark, Chancery-lane, 
London.—A communication from B. Holly, Stock- 
port, U.S.—25th May, 1881. 

307. Anm-prt Dress I. A. Canfield, Middle- 
ton.—26th May, 1881. 

2328. Human and other Ficures, F. F. Bastier, Paris, 

—27th May, 1881. 


Patents on which the Shemp Duty of 
£50 has been paid. 


2082. ORNAMENTING Net Fasrics, P. J. Tuquet, Paris, 
—24th May, 1878. 

2182. PuospnHoric Acip, F. Wirth, Frankfort-on-the- 
Maine.—3lst May 1878. 

2203. Caustic ALKALtrEs, E. W, Parnell and J. Simp- 
son, Liverpool.—lst June, 1878. 

= Firrrses of cLosets, J. J. Tylor and 

W. A. Tylor, London.—4th June, 1878. 

2375. Rucinc Paper, A. M. Clark, London.—14th 
June, 1878. 

2822. Warer, &c., Pirz, F. Holt, Alverston.—1l1th 
June, 1878. 

21% CarponaTE of Sopa, 8. Pitt, Sutton.—28th May, 


2157. _Wispeassxs, J. Waters, Port Isaac.—29th May, 
187: 


2191. canon &c., Sik, 8. C. Lister, Manningham. 
~—8lst May, 1878. 

2192. RoLLer BEARINGS, &c,, W. R. Lake, London.— 
3lst May, 1878. 

2282. Mountine Guns, G. W. Rendel, Newcastle-on- 
Tyne.—7th June, 1878. 

2408. Torpepo Boats, W. R. Lake, London.—I7th 
June, 1878. 

2423. Guns, , A. Noble, Newcastle-on-Tyne. - 18th 
June, 1878. 

Trearixe Quinons, E, Ullrich, London,—3lst 

lay, 1 

2285. Enoines, &c., A. Vacherot, Battersea,— 
7th June, 1878. 

2396. TeLEPHONEs, T. A. Edison, Menlo Park, U.S.— 
15th June, 1878. 


£100 has b 


2034. Makino om, Wortley.— 
11th June, 1874. 
1859. DRESSING T. Stanier, Manchester.— 
28th May, 1874. 
1894. Sicnats, J. Ford, Reading.—30th 
May, 1874 
1937. CRUSHING Ores, H. R. Marsden, Leeds.—4th 
June, 1874. 
Notices of Intention to Proceed with 
Applications. 
Last day for fling opposition, 17th June, 1881. 
5503. Strercuers for Umprecias, J. C. Smith, Bir- 
mingham.—lat December, 1880. 


264. Propucina Licut, A. Apps, Strand, London,— 
2lst January, 1881. 

268. Vetvers, &c., H. Lister, Ashbrow Mills, near 
Huddersfield, — January, 1881, 

285, Siztnc Macatnes, H. Livesay, jun., Greenbank, 
Blackburn.—22ad January, 1881. 

302. Setvace for Woven Faprics, H. H, Lake, Lon. 
don.—Com, from L, Frobeen.—22nd February? 188], 

808. Corps for Binpino Fopper, J. Wetter, London,— 
Com, from M. L. Rollier.—24th January, 1881, 

311, OnnaMenTING Surraces. H. E. Newton, London, 
—Com. from E. A. Batonnier.—24th January "yy 1881, 

313. CLosine, &c., Wixpows, H. Skerrett, Sparkbrook, 
near Birmingham. —24th January, 1881, 

$35. Gas Sroves, T. Fletcher, Warrington,—25, th 
January, 1881. 

337. Fastentnes for Bers, &c., J. Hincks and 1, 
Hooper, Birmingham,.—25th January, 1881. 

366. Agrarep Liquips, F. Wirth, Germany.—Com, 
from H. and J. F. Beins.—27th January, 1881. 

416. Sarery Vatve, &c., G. Wilson, oid Kent-road, 
London. —31st January, 1881. 

433. Lamps, Bulpitt, Birmingham.—1, 
February, issl. 

501. Tornine Over Leaves of Music, R. H. Padbury 
London.—5th February, 1881. 

544. Workine, &c., Merars, D, Adamson, Dukinfield, 

February, 1881. 

573. TRANSCRIBING MusicaL A. P, 
Hodgson, Paris,—10th Febr wary, 

629. Freep Apparatus, A. M. Clark, London. —Com, 
from A. L. Dudotiy.—l4th February, 1881. 

701. Magnesia, A. M. Clark, London.—Com. from 
J. B. M. P. Closson. —17th Februcry, 1881. 

712. Macuines, A. M. Clark, London,— 
Com, from A. L. Dudotiy.—18th February, 1881. 

760, TeLeruones, W. Anderson, Washington,— 
Com. from J. Goodman.—23rd February, 1881. 

943. Roastinc Correr, H. Faulder, Stockport.—5¢, 
March, 1831. 

951. Fasreninos for Bracetets, J. M. Banks, Bir- 
mingham.—5th March, 1881. 

1003. ConDENSING F. Wirth, Frankfort-on-the. 
Maine.—Com. from P. Gaupp.—9th March, 1881. 

1334. Syow, F. N. Mackay, Liverpool. —25th March, 
1881. 


1522. for SoLes of Boots, &c., W. R. Lake, 
London.—Com. from D, Knowlton. —teh April, 1881, 

1641. Liquip Merers, J. H. Blum, Bienne, Switzer. 
land.—1l4th Apri/, 1881. 

1649. Stonats, A. J. Boult, London,—A communica- 
tion from W. C. Seaton.—14th April, 1881. 

1661. W. Hillman, Coventry. — li 
April, 1881. 

1696. TeLecrapny, 8. Pitt, Sutton.—A communication 
from O, Lugo. Apr 1881. 

1719. Benpina, &c., Gass, Thompson and W. 
Thompson, London. April, 1831. 

1795. Giass, &c., C. A. W. Schon, Hamburg.—A com- 
munication from G. Leuffgen. —26th April, 1881. 

1820, Maonesia, 8. Pitt, Sutton.—A communication 
from I’, Schloesing.—27th April, 1881. 

1936. Currinc &c., J. Richardson, Gains- 
borough,—4th May, 1881. 

1964. Door Knops, A. Heath and R, F. Heath, Bir- 
mingham.—5th May, 1881. 

1974. Conpenstnc the Fumes of Pyrrres, H. N. Lay, 
Rumleigh, and H. Bulford, Calstock.—6th May, 1881. 

2016. ENGRAVING on Grass, J. H. Johnson, London. _ 
Com, from 8. H. Crocker.—9th May, 1881. 

2043. Conveyinc Heat, &c., to a Distance, W. W. 
Whiteman, London.—A communication from J. 
Newton.—10th May, 1831. 

2206. Makino Cicars, A. M. Clark, London,—Com. 
from O. Hammerstein.—20th May, "1881. 

2226. NitRo-GLyceriIne Compounns, G. 8. Dean, San 
Francisco, U.8.—2lst May, 1881. 


Last day for filing opposition, 21st June, 1881. 
2. ~ ees &c., C. Cullen, Rosherville.—25th January, 


334. Wiha, &c., Ones, D. Burns, Brookside.—25th 
January, 1881. 
350. Recutatine the Sreep of Steam Enornes, R. J. 
Smith, Sunderland.—26th January, 1881. 
352. Rartway Wuee.s, J. W. yard, London, and 
D. H. O'Neale Neale, Woodford. —26th January, 1531. 
361. SappLes, A. Scholefield, Halifax.—27th January, 
1 


881. 

365. Acip for VixrGar, W. J. Cooper, Westminster.— 
27th January, 1881, 

372. Raisinc Sates, O. Wolff, —Com. 
from A. Lehmann.—27th Jan wary, 1d8 

377. Sarery Va.ves, &c., E. Field and M. Cotton, 
London,—27th Jan uary, 1881. 

378. J. Offord, London, — 28th 
January, 188 

382. BRAKES, ‘Lansley , Basingstoke.—28th January, 
1881. 


397. BreecH-Loapinc Fire-arms, J. T. Rogers and J. 
Rogers, Birmingham. —29th January, 1851. 

898. ScaLes, H. J. Haddan, London.—A communica- 
tion from L. Colassot.—20th January, 1881. 

406. Preventinc Formation of Icer, J. Hopkinson, 
Manchester. - 29th es 1881, 

411. &c., Corros, J. Hodgkinson, Bolton.— 
January, 1881. 

414. REFRACTORY Goumnemnaaay, 2 H. H. Lake, London. 
—A communication from J. B. M. Fillon and C. L. 
de Capitani.—ilst January, 1881. 

417. Raitway J. N. Maskelyne, London. 
—8lst January, 1881. 

436. TRANSFERRING Desions to Fasrics, C, Poirson, 
London.—2nd February, 1881. 

437. Decoratine Soap Cakes, P. Chapelain, Paris.— 
2nd February, 1881. 

651. Sueep-sHears, A. M. Clark, London.—Com. from 
C. Benavides and J. P. ‘Arthur.—15th February, 1881. 

754. Bicycies, G. Singer, Coventry, and A. W.  Met- 
calfe, Clifton.—22nd February, 1881. 

1195. Batioons, E. G. Brewer, London.—A communi- 
cation from A. Debayeux. —iseh March, 1881. 

1272. Corron-covereD Wire, W. R. Lake, London.— 
Com. from H. Splitdorf. 22nd. = 

1350. Pickuine, &c., Inon Puates, J. Williams and 
G. L. Morris, Landore.—26th March, ‘1881. 

1363. Gas Motor Exornes, 8. Bickerton and H. 
Bickerton, Ashton-under-Lyne.—28th March, ie. 
1486. Cuarrs, C. H. Chadburn, Liverpool. —5th April, 

1881. 

1574. Mepicinat Compounp, E. Harris, London.— 
11th April, 1831. 

1734, CenrrirucaL Macuines, B, H. Remmers, Glas- 
gow.- Com. from W. Angele. —22nd April, 1881. 

1761. Stream Cooxrna Vessers, M, von Zyka-Rad- 
vinsky, G. Liedman, and F. W. Scharrath, Berlin. 

—23rd April, 1881. 

1796. RatLway H. Morris, Manchester.— 
26th April, 1881, 

1904. aa Woop, A. Martin, London.—3rd 
May, 

1937. C. T. Jacoby and W. Jennings, 
Nottingham.—4th May, 1881. 

2027. Ruvks, H. Langstord, Islington, London.—10t/ 
May, 1881. 

2042. Roor-currinc Macuines, J. Mornay and J. 
Money, Grantham.—10th May, 188 

2050. Tram Raixs, W. Sterling, —llth May, 


1881. 

2051. Feur Hats, J. H. Neave, Macclosfield.— 
May, 1881. 

2127. Lire-preservinc Garment, F. W. Brewster, 
London,—l6th May, 1881. 

2217, Evectricar Capi es, W. R. Lake, London.—Com. 
from P. B. Delany.—20th May, 1881. 

2234. AXLE-Boxes, W. G. Raoul, Macou, U.S,—2ls! 
May, 1881. 

2283. Wire Faurics, A, M. Clark, London.—A com- 
from C. Edge.—24th May, 1881. 


2303. Frurp Merers, A. Clark, London,—A com- 
from P. Holly.—25th "May, 1881. 
Human Ficurss, &., F. F, Bastier, Paris.—27th 
1881. 


| | 
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Patents Sealed. 
Patent which passed the Great Seal on 
the 27th May, 1881.) 
4954. Face, &c., Cues, C. F, Hengst, 
Forest Gate.—29th November, 1880, 
4062, W. T. Eades, Birmingham,—20/h 
Vovember, 
wee VeLocrpepes, J. C. Garrood, Fakenham, Norfolk. 
—29th November, 1880. 
4965, &c., H, H. Lake, Southamp- 
ton-buildings, London.—29th November, 1880. 
4969. Daawiep Laquips, A. Specht, Hamburg.—29th 
Vovember, 1880. 
wie PuMPINa, &c,, Enaines, T. and G. Wilson, Glas- 
w.—30th November, 1880. 
4982. Corus, W. Critchley, Bradford.—30th 
November, 1880. 
4990. Opentna CasemEnts, &c., J. Bruce, Summer- 
road, Birmingham.— 30th November, 1880, 
4996. Cocks and Taps, J. Walker, Lower Clapton, 
London.—I1st December, 1880. 
4997. Makino Doorways, W. Morgan-Brown, London. 
—Ist December, 1880. 
4998, Puriryina, &c., Gas, W. J. B. Symes, Oxford- 
street, London.—lst Decenber, 1889. 
5003. Mixina, &c., Susstances, Pfleiderer, Farring- 
» don-street, London.—lst December, 1880, 
6017. Carryine Live-stock, W. Morgan-Brown, Lon- 


don.—2nd December, 1880. 
Bradford, London,—2nd 


5021. Drivinc Gear, T. 
Fives of Steam Bor.ers, R. Sutcliffe, 


List ay Letters 


December, 1880. 

5025. CLEANING 
Castle Mills, Idle.—2nd December, 1880. 

5026. Spirit Levets, R. Sutcliffe, Castle Mills, Idle.— 
2nd December, 1880, 

5027. Fine, &c., Proor Sares, R, Sutcliffe, Castle 
Mills, Idle.—2nd December, 1880. 

5042, Weavine Gauze Lexo, G. Hargreaves and T. 
Bracewell, Shipley.—3rd December, 1880. 

5054. Divipinc Carp Surraces, P. Pingard, La Claire, 
France.—4th December, 1880. 

5055. SypHons, J. Delord, Nimes, France.—4th Decem- 
ber, 1880. 

5093. ScREW PROPELLERS, W. Cooke & D. Mylchreest, 
Live’ 1.—7th December, 1880. 

5121. Gas Burners, C. Defries, Houndsditch, London, 
—8th December, 1880. 

5140. Provision Boxes, F, 8. Colas, Paris.—9th Decem- 
ber, 1880. 

5197. Dies for SHAPING Metais, J. T. Andrews, 
Handsworth.—1l1th December, 1880. 

5209. Suirts, W. Benger and G. Benger, Stuttgart.— 
18th December, 1880. 

5214. Preparive, &c., Sirk, J. C. Mewburn, London. 
—13th December, 1880. 

5241. Brusnes, J, Worrall, J. Lawrence, and J. Lea, 
Eccles,—14th December, 1880. 

Vaniting, G. de Laire, Paris.—16th December, 
1 


6208, Furnaces, E. P, Alexander, London. — 17th 
December, 1880, 

5304. Sewine Macuines, W. L. Bigelow, London.— 
17th December, 1880. 

5362. Recutatine the of Sream, J. 
Churchill, London,—2lst December, 1880. 

5504, Su-pHaTe of Ammonia, W. L. Wise, London.— 
Slat December, 1880. 

355. TREATING Racs, C. W. Smith, Aston. — 26th 
January, 1881. 

461, Skates, H. Dobson, Hull.—3rd February, 1881. 

680. Securina the Heaps of various ARTIcLEs, N. 
Thompson, London.—16th February, 188). 

858, TrReaTING Drepcep MareriaL, F, A. Bishop, 

Francisco, U.8.—1lst March, 1881. 

933. Curtine Woop Lerrers, &c., F. W. Ventris, Man- 
chester.—4th March, 1881. 

969. Grates, &c., R. Crane, Stockwell-park-road, 
London.—7th March, 1881. 

983. Treatmext of CeLiuLose, A. Parkes, Gravelly- 
hill.—8th March, 1881. 

1110. Fastenrnos for Binpers, R. J. Jenkins, London. 
—1l5th March, 1881. 

1176. WeLpep Iron, &c., Tones, J. C. Johnson, 

216. Lamps, J. D. ngille, iton-juxta-Birming- 

1296. Coatine, &c., Sreeu Saips, W. Welch, Ports- 
mouth.—28rd March, 1881. 

1395. EtscrricaL Apparatus, W. R. Lake, London.— 
29th March, 1881, 

1451. LiquEFIABLE Gas, J. C. Mewburn, London. —2nd 
April, 1881. 
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5006. Spmyyinc, H. B. Arundel, Cheetham, Man- 
chester.—lst December, 1880. 

5018. Rernuna, &c., Putr, G. Tidcombe, sen , and G. 
Tideombe, jun., Watford.—2nd December, 1880. 

5023. Wire Ropes, &., A. 8, Hallidie, California.— 
2nd December, 18380. 

5034. Steamsuips, J. 8. White, East Cowes, Isle of 
Wight.—3rd December, 1880. 

5035. GRAIN-BRUISING, &c., MacHine, F. T. Turner, 
Kenninghall.—3rd December, 1880. 

5036, PrReventine INcrustTRATION in Borers, A. Jay, 
Kingswood Hill.—3rd December, 1880. 

5040. Gas Reautators, H. Devine, Manchester.—3rd 
December, 1880. 

H. J. Griswold, London.—8rd Decem- 

er, 5 

5050, Borers, W. H. Mirfin and E. Nield, Oldham.— 
4th December, 1880. 

5058. TeLepHonic, &c., Communtcation, J. N. Culbert- 
son and J, W. Brown, London.—6th December, 1880. 
5074. Mrvers’ Sarery Lamps, E. Robathan, Risca.— 

6th December, 1880, 
5076. Toora-ceartne, H. J. Haddan, Strand, London. 
2. VELOCIPEDES, A. K 
5083. CaBLes, E. Berthoud, Cortaillod, and F. Borel, 
Boudry. —6th December, 1880. 
5095. BeD-coverino, W. Mitchell, Waterfoot.—7th 
December, 1880. 
5137, &c., Macuinery, W. T. 
_ Henley.—9th December, 1880. 
T. Rolfe, Birmingham.—9th December, 


5163, Letrinc-orr Morton for Looms, J. Williamson, 
G. Swindells, Lancaster.—10th Decem- 
5178. ARTIFICIAL Manures, F. J. Bolton and J. A. 
Wanklyn, London.—10th December, 1880. 
5179. Sprynina, &c., Fiprous MATERIALS, T. Coult- 
rd, Preston, and J. M. Hetherington, Manchester. 
une 1880. 
- TREATING Fats and Ors, C. A. Bughardt, Man- 
chester.—11th December, 1880, ye 
5193. Foorsreps for SPINDLEs, é&c., J. Greenwood, jun., 
G. A. Helliwell, W. Hammond, and 8. Holt, Tod- 
morden.—11th December, 1880. 
5196. Screw Cramps, H. Metham, Church-street, 
Deptford.—11th December, 1880. 
5210. Skirts and Drawers, W. and G. Benger, Stutt- 


+h 


gart.—13th December, 1880. 

AsH-PaNs, B, ks, Leeds.—13th December, 
December, 1880. 

5244, VessEis, H. Smith, Brixton-road, 

1880. 

5253. Gun CaRRIAGEs, 

5265, Coverina, 
6th December, 1880, 
London.—17th December, 1880. a 

Sreet, 8. Pitt, Sutton.—17th Decem- 


5215. Sewers and Drarixs, W. Edes, Dover.—13th 
London.—14th December. 

C, Glaser, Berlin.—15th 

5277. Cuurns, E. Ahlborn, Hildesheim, Hanover.— 
Iron, P. 8, Justice, 8 


5334. BurnisHinc Heets of Boots, H. J. Haddan, 

London.—20th December, 1880. 

5383. VesseLs, J. Tangye, Birmingham, and J. 
Cunnack, Cornwall, —22nd December, 1880. 

223. Giazina Rice, &c., H. J. Haddan, Strand, Lon- 
don. —18th January, 1881. 

$27. Supptyina Air to Furnaces, C. Haupt, Breig, 
Germany.—25th January, 1881. 

343. Fire-Bars, &., E, G. Brewer, Chancery-lane, 
London. —26th January, 1881. 

860. VentiLatTina Mixes, &c., J. 8. Davidson, C. R. 
Steele, & J. Leon, Whitehaven.—27th January, 1881. 

471, Ick, H. J. Haddan, Strand, London.—4th Feb- 
ruary, 1881. 

622. Coast Derences, T. R. Timby, Nyack, U.S.—14th 
February, 1881. 

. Looms, A. M. Clark, Chancery-lane, London.— 

February, 1881. 

886. Locomotive Cars, F. E. B. Beaumont, Victoria- 
street, London.—2nd March, 1881. 

995. ArtiriciaL Fuet, G. Walters, Frome, and W. 
Morgans, Bristol.—8th March, 1881. 

1018. Compound Packina Materiat, J. A. Turner, 
Nutsford Vale, West Gorton.—9th March, 1881. 

1224. ORNAMENTAL Grass, J. Couper, jun., and L. 
Elcock, Glasgow.—2Ist March, 1881. 

1240. Dynamo, &c., Macuines, E. G. Brewer, London. 
—21st March, 1881. 

1299. Makino up Packets, G. Pritchard, Seaforth, 
near Liverpool —23rd March, 1881. 

1357. Hor-arr Enornes, W. H. Bailey, Oldfield-road, 
Salford.—26th March, 1881. 

1372. Iron and STeex, W. J. Clapp, Nantiglo, and T. 
Griffiths, Blaenavon.—28th March, 1881. 

1389. CaLoric Enaiyes, M. P. W. Boulton, Tew Park, 
29th March, 1881. 

1410. Macuines, G. Collier, Newcastle-on- 
Tyne.—8lst March, 1881. 

1424. Acetate of Sopa, &c., W. G. Forster, Streatham 
Common, London.—3lst March, 1881. 

1447. Dynamo-ELecrric, &c., Macuines, C. W. Siemens, 
Queen Anne’s-gate, London.—lst April, 1881. 

1537. Locks and Srapues, H. J. Haddan, Strand, Lon- 
don,—8th April, 1881. 
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ABSTRACTS OF SPECIFIOATIONS, 


Prepared by ourselves expressly for Tut ENGINEER at the 
affce of Her Majesty's Commissioners of Patents. 
2545. Visirror’s TasLet, A. E. Scott. — Dated 28rd 

June, 1880, 6d. 

This relates to a portable visitor's tablet by which it 
may at once be res ily received whether a person is 
at home or out, and if absent when he will return. 
83229. Fire-Licuters, J. Batchelor.—Dated 7th August, 

1880,.—{ Not proceeded with.) 2d. 
This relates to the peculiar construction of fire- 
hters, whereby their combustion is facilitated by 
ording a more access of air thereto, their con- 
struction is simplified, and great economy of material 
is effected. 

3'759. Surps, &c., C. W. Kitto 
W. H. Thompson.—Dated 16th September, 1880, 
6d, 

The oil is stored in tanks or other suitable reservoirs 
placed outside the dwelling-house, and in the case of 
ships in the hold, or on the deck, or in any convenient 
position, and the oil is led from the same by means of 
tubes oy to the apparatus in which it is to be 
used, ese pipes are connected to a pump or pumps, 
attached to or in connection with the tank or reser- 
cau to pass throug! e p to the apparatus 
where it is to be burnt. wi . 


3902. Pitep Fasrics, D. Scott.—Dated 2nd October, 
1880. 8d. 


This consists in the method of forming the figure by 
removing the weft pile (after being cut) from those 

rtions of the cloth where the “ ground” is intended 

appear ; and, Secondly, in the methods of weaving 
the fabric, so as to facilitate the removal of the pile 
from such portions of the fabric. 

4014. Preserving ANIMAL AND VEGETABLE Svs- 
STANCES, H. A. Bonnevrille.—Dated 4th October, 1880. 
—{A communication from A. Robert.)—{Not pro- 
ceeded with.) 2d. 

This consists in not allowing the air to penetrate 
into the jars or other vessels containing the subst: " 
except by causing it to pass through some matter or 
substance, such as cotton, asbestos, or other suitable 
matter or substance, proper to sift it, free it of, inter- 
cept the passage, or prevent the introduction of, 

erms of fermentation contained in this air into the 

ars or other vessels, 

4040. Hotpine THe Fuiicut Featuers or Birps, M. 
Arnold.—Dated 5th October, 1880.—(A communica- 
tion from P. Voitellier.) 4d. 

This consists in the i or method of binding the 
wing to the wing within itself to prevent flight, 
instead as heretofore the wing to the body. 

4122. CuamBeRs FoR PRESERVING ARTICLES OF Foop 
IN Suips, &., & Linn.—Dated 11th October, 


1880. 5 

This relates, First, to the construction of the 
chambers for storing articles of food so that they may 
be as little affec by outward temperature as pos- 
sible; Secondly, to means and method of circulating 
the air through the chambers ; Thirdly, to the drying, 
cooling, and in certain cases warming, the air to be 
circulated through the chambers. 
4124. Ventitatinac Sewers, &c., 7. H. Mitchell.— 

_ Dated 11th October, 1880. 6d. 


+3, 


pipe from the sewers, cess- 
pools, or drains are made to the chimneys of houses, 
and to the ashpits of furnaces in factories, whereby 
the noxious gases are drawn from the drains and 
carried to the chimneys, and from thence pass harm- 
lessly into the atmosphere. 
4134. Auromatic SIGNALLING APPARATUS FoR RAIL- 
ways, BE. Guende.—Dated 12th October, 1880. 6d. 
This relates to apparatus which acts by the gravity 
of a locomotive in motion, and is com of a series 
of signalling apparatus, actuated by the weight of the 
locomotive and connecting wires. An iron rail is 
placed outside the line, and of sufficient length to 
receive at least two wheels of the engine. The rail is 
supported by springs, and to it is attached an arm, 


der which is a lever, the end of which acts upon 
lever aoe to a shaft, on which are ted a 


ined Date the lower part of the furnace or combus- 


Weighted lever, a signal rod, and a disc. The 
lever carries a pawl gearing with a wheel, also an 
arm, the too’ end of which can take into a slot 
== another pawl. The latter is fixed outside the 
wheel, and acts upon it and the arm. The wheel 
is loose on its shaft, and is double cogged, and gears 
with the pawls, and with a chain passing over 
over the cogs of wheel, and, on the other hand, is 
connected by a wire and a coiled spring P with the 
pawl of the next preceding apparatus. 


The First part 
operate with the 
wer looms known as needle 
eature sists in the tion with the spool 
frames or carriages and the transferring devices 
which have a motion sideways or crosswise of the 
loom, of hooks which enter and pass through the spaces 
between the warp yarns from below the same, and 
return for the purpose of drawing the tuft yarns 
through the warp. Another part relates to the 
mechanism for operating the transferring arms. 
4155. Sream Generator anv Enoine, H. J. Haddan. 
—Dated 13th October, 1880.—(A communication from 
W. von Pittler.) 6d. 
jis relates to a combined steam generator and 
engine, and consists in generating steam wt pumping 
sufficient water into the vessel A for each stroke of 
the engines the vessel being heated to red heat so as to 
immediately evaporate the water and convert it into 
high-presscre steam. The water is drawn from the 


needle in that class of 
looms ; Secondly, one 


hi 


space L surrounding the grate and vessel A, and is 

supplied from a high level reservoir. The feed pump 

B has two barrels and pistons driven from the same 

connecting rod and crosshead, either piston being 

capable of being set in action while the other serves as 

a reserve piston. The governor R acts simultaneously 

as a steam valve and a feed water valve, its pendulous 

arms ve a conical slide along the shaft, thereby 
actuating a lever connected with the steam valve and 
also with the feed water valve. 

4165. anp DIAMONDIFEROUS 
CoNGLoMERATES, W. Hartnell.—Dated 13th October, 
1880.—(A communication from S. Stonestreet.) 6d. 

The blue diamondiferous conglomerate is tipped 
from a truck into a feeder, in which it is passed 
through one or more pairs of rollers, which may be 
ri for the — of breaking or reducing the 
material to a suitable gauge and evenly. The material 
is then ducted to a reducing ine, consisting 
of a circular pan and rollers. In connection with 
the a scoop, plough, or elevator is employed, 
which being fixed so that it faces the pan, the con- 
tents thereof are received by the scoop or plough, and 
conducted into a puddler or mixer. A hopper is pro- 
vided, nerng a shootin connection therewith for con- 
ducting muddy water from the mixer through per- 
forated tubing. 

4166. anp Wasuinc Textice Fasrics, M. 
Sella and F. Cerrutj.—Dated 13th October, 1880. 6d. 

This relates to apparatus consisting of a vessel 
having a perforated plate, upon which the materials 
to be treated are placed and remain, and central tubes 
and injectors so arranged that a continuous and 
regular current of dyeing, bleaching, or other liquid 
is made to traverse and circulate through the materials 
to be treated. 


41'76. Tupes ror Rattway Brakes, C. Moseley.— 
Dated 14th October, 1880. 6d. 

This consists in the use and application for vacuum 
and other brakes of seamless flexible india-rubber 
tubes. 

4182. FuRNACES AND 
14th October, 1880 

This has reference to the construction and arrange- 
ment of fittings or apparatus, or the combination of 
the parts of apparatus for feeding or supplying and 
heating crude or refined mineral oils, for the produc- 
tion of gas for combustion in the furnaces of steam 
boilers, instead of coal solid 
apparatus comprises a special close supply feedin 
kept supplied with the oil to a suitable level or height 
through a pipe from the supply stowage tanks by air 
pressure within the tanks or bya pump. This vessel 
may be fitted with a sight or gauge glass at one side to 
show the heizht or level of the oil within, and may be 
formed with a syphon feeding cup or tubes, rising to 
near the top of the vessel, fitted with as many capillary 


Borers, &c., J. Neil.—Dated 
8d. 


cotton or other wicks as required, leading into one 
common discharge feeding tube through the bottom, 
controlled by a tap outside, as well as the inlet or 
supply tube. The said discha tube from all the 
wicks feeds or drops the oil wi! and through a close 
glass vessel into a tube led from its 
lower end direct to the one side or end of a shallow, 
close, flat, and nearly level oil heating or boiling 
vessel or retort for converting th: 


e oil into gas as it 
flows in a thin layer along the inner bottom surface, 


nm The drawing is a vertical section of a 
vertical tubular steam boiler as fitted with one arrange- 
ment of the furnace. 

4184. Compressine Arr, D. Greiy and M. Eyth.— 
Dated 14th October, 1880. 6d. 

This relates to air compressers for mini and 
similar purposes, and consists in avoiding the loss of 
power caused by the generation of heat in the air 
whilst the compression is going on. The compressing 

linder B is at one end provided with the air admis- 

on valves D, while its piston C carries another 


set of valves E opening towards the other end of the 


cylinder, which is open toalargereceiver F conta ing 
a series of tubes surrounded by water so as to form a 
cooling surface. The air passes through the receiver 
and by the valve G to the working pipes. com- 
pressing piston C is worked from the piston of the 
steam cylinder A. 

4185. Vatve Gearine, F. C. Marshall.—Dated 14th 
October, 1880. 6d. 

The movement of the valve is derived from an 
excentric secured to—or by preference made solid with 
—+the crank shaft, and having its excentricity virtuaHy 
coincident with the crank. The strap embracing this 
excentric is made solid with or firmly secured to its 

, and constitutes the excentric lever. The wor! 
direction of this lever is at right angles to that of the 
valve’s motion. The valve rod is attached to the 
extreme end, and at an intermediate point in its 
length the lever is suspended by a link to a pin or 
fulcrum in the other end of an arm on the reversing 
shaft, or the excentric being fixed with its excen- 
tricity virtually opposite the crank, the lever may be 


s mded to the arm on freversing shaft b its outer 
poe the valve rod being attached to an intermediate 
point. By moving this arm from one extreme to the 
other of its arc - about 60 deg.—the engine is reversed ; 
when it is in its middle position the steam passages 
will only open the amount fixed upon as the “lead” 
opening, and the engine is free to move either back or 
forward, and by bringing the arm into any inter- 
mediate position—on either side of its middle position 
—either by hand ‘direct, or by steam, or hydraulic 
power, actuated by hand or automatically by the 
governor—acting upon the valve gear of the reversing 
engine—any required degree of expansion may be 
obtained or the speed of the engine regulated. 

4190. Sroppertnc Borrtes, S. Wilkes.—Dated 15th 

October, 1880. 6d. 

To the neck of the bottle is arranged a ring of wire 
or sheet metal, which is provided with two loops, one 
on each side. These loops carry a bowed lever by 
means of the ends working in the same. This lever 
is provided with two loops, one on each side, and 
carries an arched bow, which will pass over the mouth 
of the bottle when uired, the ends of which also 
work in the last-named loops freely, and to this arched 
bow is arranged the stopper, which is constructed of a 
metallic cap upon its upper part with a bow or eye, 
the said arched bow passing through the same ; this 
also has a free movement. 

4191. Improvements IN Exectric Lamps, G. P. 
Harding.—Dated 15th October, 1880. 6d. 

The object of the invention is to assure the relative 

position of the electrodes in electric lamps, utilising 


the effect of gravity and diverted portions of the 
current in connection with electro-magnets. In Fig. 
1 assuming that the lamp is at rest, and carbon E not 
resting on lower carbon, as shown, directly connection 
is made from the machine to the lamp a portion of the 
current goes through the magnets A A, armature Bis 
attracted, and actuates cams D which open and 
release the pressure on the carbon: the current now 

‘ing between the two carbons, the magnets become 
inactive, and the springs G G pull back the armature 
and actuate the cams in the contrary direction, 


causing them to close and lift.the carbon a short 


distance and establish the arc. Fig. 2 shows another 
arrangement, with two carbons placed at an angle, a 


4150. Looms, W. R. Lake.—Dated 12th October, 1880. 
—(A communication from C. EB. Skinner ond B, 
Tymeson.) 18. 4d. 
| : | 
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third carbon being used to regulate the arc, this 
prevents the carbons descending too far, the arc being 
cpanel by the thickness of the third carbon. 
4193. Fire Escapes, H. J. Haddan.—Dated 15th 
October, 1880.—(A communication from F. W. Hofele.) 
Od. 


This consists, First, in a continuous four-way tele- 
scopic ladder, with a series of one or more folding sec- 
tions pivotted on the rungs of the telescopic sections, 
in such manner that one or more of them may be 
extended outward on either side at any desired angle, 
80 as to form a platform for the fireman to work upon, 
as well as to enable persons to pass to or from the 
ladder to the building from any buil 
with perfect safety. It also consists in a novel 
method of bringing the lowest or main section of 
ladder to the truck in such manner that the — 
can be adjusted to perpendicular or any desired 
by a simple means provided for altering the line of 


4197. Syrups ro Borries, &c., A. A. 
Mondollot.— Dated 15th October, 1880. 6d. 
This consists in constructing apparatus for su 
syrups or other liquids to bottles, syphons, and other 
sam used for the reception of aérated waters in 
such manner that the pressure of the carbonic acid 
— from the aérated or soda-water machine, or from 
&@ pressure reservoir in which the gas disengaged 
during the filling of the vessel collects, is made use of 
to force a measured or regulated quantity of the syrup 
or liquid into each vessel. 
4198. Looms ror Weavina, J. Hollingworth and A. B. 
Crossley.—Dated 15th October, 1880. 8d. 


This relates, First, to looms having — and falling 
shuttle- boxes, and consists in applying a pulley to the 
bottom box lever orother comveninet , over which 


a t por col held fast at one end and 
we «i ted at the other. Inside this ley a catch or 
oth... suitably shaped device is pla: on an excentric, 
ey is free, but when descending pulley is 
brought into contact with the excentrically 
catch, which immediately stops the rotation of the 
pulley, whilst at the same time the upper box lever is 
— drop] suddenly by means of the fric- 
mal contact of the strap around the said uae. It 
relates, Secondly, to a new combination and a 
ment of parts for forming a joint for a 
together the jacks and jack hooks 
e sh 
4209. Currine S. P. Wilding.—Dated 15th 
October, 1880.—(A communication from G. A. 
e tus consists of a slo wooden 
supported on two frames. Upon this inclined ——_ 
is fitted a Sapa or sliding trough of trough and 
which fits closely within the wooden tro and ni 
on suitable guides on the edge of the fixed trough. By 
the side of the fixed trough runs a leading screw 
carried in suitable bearings at each end of the trough. 
A half nut is fitted to the sledge or sliding — h, so 


that it can be upwards into gear wi the 
ing screw by the ion of a suitable lever and 
weight. The sledge can at all times be disconnected 


screw | 

lever, and — ing th 

knife ly coun 

ke and Tse. one side of the trough 
le 


a 
fixed 
4224. Loous, W. Thompson.—Dated 16th Octoder, 1880 


6d. 

securely and firmly held as a fast reed, free from vibra- 
tion, but when from any cause the shutter is caught 
in the shed, or does not act properly, the reed is loose. 
Ais the beam or slay, B the reed, C a shaft carried by 
a bracket which also carries a shaft, on which are 


up the weighted 

is toa shaft 

trough carried on a suit- 
and standard, one at each end of. the 


: 
mounted the levers Eand F. As the beam advances 


to the beat up a runner on lever E ascends the incline 
« and by turning the said shaft the lever E by its stud 
releases itself from the lower end of the notched lever 
H, and so leaves the reed B loose and free to open in 
the event of obstruction. When the beam returns 
from the beat up the runner passes under the incline G. 
4242. Recutatine Gas, &., W. R. Lake.—Dated 18th 

October, 1880.—(A communication from M. G. 


This relates to improvements on patent No. ‘171, 
dated 14th January, 1880. A check or float controls 
the outlet from the chamber to the tip, instead of the 
injet into chamber from the service pipe, and its 
—- is to impede the delivery of the gas from the 

ber to the tip, and thus increase the pressure or 
volume above the check in a similar manner to that 
in which, in the former case, it o7 ited to increase 
the pressure or volume below the check. 
4244. Crusninc, Grinpinc, PULVERISING, =. 
rrr R. Cook —Dated 18th October, 


This relates to machinery of that class in which the 


durable see which is placed within the case in 
such a position that it forms a circle, within which the 
balls G rotate, and the materials treated are crushed, 
— or pulverised between the balls and the inner 

of the said ring. Another feature consists in pro- 


two balls or one of these fans Being on one 
se ofthe driving cha, and one on the opposite side 


4256. Issurnc &c., J. H. Betteley.—Dated 
19th October, 1 


This consists in issu — strip paper from 
an apparatus within which a duplicate marking of the 
amount received is indicated on a separate strip of 
paper out of control of the person in charge to check 
and register the amount so receiv 


B. C. F. Otto.—Dated 19th October, 


This relates dated 31st March, 
1879. The object is to ada) therein 
described to a vehicle ie of only one wheel, 
the rider being seated above it. For this p 
comparatively small but light road wheel is Saeed, 
steel band or chain, or 


lower continuation of _ fork lever. On the inner 
side uf each t crank spindle is fixed the pulley or 
twoth wheel, and on the road wheel, hub, or spindle is 
fixed the corresponding pulley or tooth wheel. In 
case tooth wheels are an inter wi 
is used on each side, suc wheel running on a gudgeon 
or pin fixed to inner side of the fork. 
4258. SToprers &c., G. Travis. 
—Dated 19th October, 1880. 

A lock is attached to the nae of the bottle and pro- 

vided with projec’ to catch the sh of 


The boss hae tapered longitud to 
iongitu: ves ve 

a number of small steel cutters B, which are retained 
by notches cut near their inner ends to catch on a 
collar formed on the sleeve C. This sleeve slides on 
the spindle, so as to force the cutters outwards by 


— 


sliding along the pnt ves. The nut D kee; 

the sleeve C and cutters § from sliding back 

the cutters are firmly held in their grooves by the ony 

E fitted on the sleeve C. 

42'74. Raisinc AND THROWING 
WATER OR OTHER Liquips BY MEANS OF LiquID 
Carponic Acip, &c., C. Kesseler. — Dated 20th 
October, 1880. —(A communication from Dr. W. 
Raydt.) 6d, 

This consists, First, in impregnating water with 
carbonic acid in a us form by means of liquid 
carbonic and raising and it, or similarly 
impregnating beer, and on and drawing it o! 
Secon: ly, = an apparatus consisting of a carbonic acid 


ting 
— ae, so that when aah the stopper is kept 


4263. ManuFacture OF Envevopes, B. Hely.—Dated 
19th October, 1880. 18. 

This relates to the combination in one rotary or 
reciprocating machine of a series of plungers, each 
alternately coming down upon a pile of blanks and 
into a fol box, so that the plunger by means of 
its gum aes or other mechanism lifts up or brings 
forward a blank from the pile to the folding box, and 
then folds it by means of flaps or other equivalent 
mechanism. 

4265. ImpRovEMENTs IN DYNAMO-ELECTRIC MACHINES, 
R. 19th October, 1880.—(A commu- 
. A. Hussey and A. &. Dodd.) 6d. 


tion from C. 
ae is a side’ view, partly in section, of the 
. A is the magnet having inward projections 


shown ; the by 
base piece E. having redial projec: 


tions B, the wire wound in interv paces 
cen an m en 
through the radial jections, all of which are in 
it | with journals which 
are attached to pe Bak w frames or end plates by screws 


or otherwise, see Fig.2. These jou are su) 
is the commutator with 


in bearings G , 


SOO 
MON 


this invention it is claimed that is 


before the les of the magnet, and before the > 

1 magnet, and the wire surrounding it all 

at a. time, and thus throughout the entire field 
of force. 

4270. Gas Motor C. G. Beechey.—Dated 20th 

October, 1880. 

The object of the invention is to so construct the 

—- that the amount of gas and air expended at 

is automatically upon the 

e engine is d , for w purpose the 

ae is governed and e force of each explosion 


egulated by by closing the exhaust valve 
any exhaust or return stroke by 
a cam operated ‘overnor. The amount of 
and air drawn e com! ion pump is 


viding mage means for attaching the balls or 
rollers to the driving shaft by means of a driver or 
propeller of improved construction. A third improve- 
ment consists in providing fans or stirrers of novel 
construction, which are a central 0 


ulated load on the engine by 
leaving a equal to about 4 or 4 the capacity of 
a pump een the pump and the delivery 
ve. 


vag Toots, W. Timms.—Dated 20th October, 


This relates to tools for bestns and fin 
in metal, and consists in 
that one size of tool may be able hem adja 
of holes, whilst the w: parts 
renewed. It consists of a central screwed spindle 
with a boss X screwed on to one end, the other end 


ion with pressure and reducing 

valve pa wg a vessel containing the water or beer 

to be , and a pipe conveying the carbonic acid 
into the last-named vessel. 


42°76. IMPROVEMENTS IN THE MODE OF AND APPARATUS 
FoR SEPARATING IMPURITIES FROM AURIFEROUS 
ORES, AND IN THE TREATMENT OF SUCH ORES, &. 
G. Brewer.—Dated 20th October, 1880.—(A commu- 
nication from T. A. Edison.) 6d. 

The material to be treeted is fed into hopper F, 
whence it passes into a sieve. An elevator conveys 
the material to the hopper A of the first separator, 
whence it falls in front of magnet M. Below M is a 


(hs 


X 


hopper B receiving the non-magnetic portion and 
passing it —. a second magnet, the magnetic 


repeated until as many separators as may be desired 
are arranged in series. 


4281. HorsesHor L. W. Boynton.—Dated 20th 
October, 1880. 


This consists, First, ‘in four series of rotating dies, 
arranged and working in planes at right a: toeach 
other, in such a manner that a space is left at the 
point where these planes in which 

the metal is com the nail 
anks are formed and the head: ly formed, 
Secondly, the novel construction a the frame of the 
machine. Thirdly, the combination of two rolls or 
cylinders, one of which is provided with holders where- 
in the shanks of the nails are held while their heads 
are presented to and shaped by the dies in the other 
roll. Fourthly, ved guides a in combina- 
tion with the rolls or cylinders, and with weighing 
apparatus. 
4290. CasTING ARTICLES IN &e., P. 
M. Parsons.—Dated 21st October, 1 6d. 

This consists in the construction "ot th the moulds to be 
used in combination with a plunger forced into the 
~ of the moulds while the metal isin a fluid or 
soft state. 


4291. Breecn-Loapinc SMALL-ars, J. F. Swinburn, 


called drop-down guns, in which the breech ends of 
the barrels are locked down for firing the guns by 
means of a bolt or bolts, which said bolts are with- 
drawn for unlocking the barrels by the action of a 
spring lever on the ee of the break-off ; Secondly, to 

e fore end fasteners own guns; Thirdly, to 
safety a) tus for preventing the cid dis- 


air into the cylinder during the expelling stro 
the piston ; Thirdl , the use for reghating the = ~ 
num! cam ons for 0} th 


4302. Looxs FOR Fire-anMs, M, Kaufmann.-—Dated 
spring effec’ © reb 
andactuatesthe trigger trigger through the acentral 
lever, 


4304. Locks or W. White.—Dated 215¢ 
October, 1880. 

This consists, Piret, in locks and latches of a pivotted 
balance fitted for operation on the bolt as a substitute 
for springs ; ndly, in the means for ,attachin 
knobs to spindles ting of a nut d with 

a threaded spindle and aperture knob. 


4305. Bixpinc Cur Crops into SHEAveEs, R. ¢, 
Ransomes.— Dated 21st commu 
nication from J. 

This relates to apparatus fi ou. 

bundles with s' tring bands, and for Ey > ends at 

the bands, wy it is 

which provision is made to su “the cut 
regular order to the table of ratus, the 

A lo tox one end on a 


tube F and at the other on a roller G. The standard 
is worked to and fro by a rod H, and on one end isa 
stud on which swivels a V- -shaped arm B connected at 
one end by a rod I with a crank arm J on one end of 
a tubular shaft, the other end of which carries the 


strin, -carrying arm K, and a subsidiary string-carry- 
on Lis vided ; C is the coupentiing ann 
worked from the arm B. Tappet pieces D are fixed 


one on each side. of the standard and serve to operate 

excentrics on a cam plate M which actuates the knot- 

tying contrivances. 

4310. An Improvep Macyeric APPARATUS FoR 
SEPARATING OR REMOVING PARTICLES OF Iron 
Gras, W. R. Lake.—Dated 22nd October, 

880.—(4 8 Howes, N. Babcock, 
and C. Bwell.) 6d. 
to be treated is conveyed into the ho 
x fom which it flows upon and over the zinc 
being discharged over its lower edge. The parkas 


of iron mixed with the grain are subjected to the 
action of magnets on the other side of N, and are held 
while the grain passes on. At certain ‘intervals the 
wiper O traverses N, and sweeps up the particles of 
metal, discharging them through R into any suitable 
receptacle. 

4313. Sewinc Macuixes, J. Warwick.—Dated 22nd 

October, 1 6d. 

This consists in driving a revol shuttle at a 
varying speed by a driving shaft made in two parts. 
4327. Looms, &., J. Cook and W. L. Heaton,—Dated 

8 cularly applicable to the letting off 
motion of the yarn beam of looms, and consists in 
dispensing with the weights and levers connected 
therewith and in the use of apparatus whereby the 
requisite tension and elasticity are obtained. A is the 


charge of drop-down guns. 
4293. Gas Apparatus ror Cookine, &€., W. R. Lake. 
Dated 21st October, 1880.—(A communication from A. 
W. Morton.) 8d. 
This comprises a novel combination with an oven of 
a heat-radiating bottom, through which heat is trans- 
et to the interior of the oven from any suitable 
heat-giving device external thereto, and a system of 
a gas jets arranged in the top of the oven to pro- 
vide a practically continuous sheet of the naked flame 
in the upper part of the said oven, 80 that the — 
to be baked or cooked is subj 
the heat radiated or transmitted from the oan, 
and to the action of the naked flames of the gas jets 
at the top, anda more efficient cooking of the articles 
being by this means secured, and also a greatly in- 
creased browning effect upon ‘the upper parts of said 
articles. 
4297. Gas Motor wr eae F. W. Crossley.—Dated 
October, 1880. 
motor engines of the kind 
described in patent No. 2081, dated 17th May, 1876, 
and consists, First, in fo air into the cylinder 
while the products ‘of combus are being expelled, 


am 
cas 
so that the space behind the piston before the admis, 
sion of the combustible combination 
by air; Secondly, the com’ with the satin 


valves of an air compressing pump, 


and 
and valve and gear for working it, so as to introduce 


yarn beam, and B is a pulle 
which is a for the » Cc 

to hooks on the screw 
through the E! fixed the. rail 


on the G, and on the rod D 
below =. lower side < the btacket marked E! are 
india-rubber washers H and the nut I. To obtain 
uisite tension, the nut G is tightened against 

e side of the bracket marked E. e nut I is then 
tightened until the washers H are the com- 
and the nut G is then | 

msion and elasticity are thus obtained. 


4332. Bricks anp Tives, P. Bawden.—Dated 23rd 
October, 1880. 8d 


The machine consists essen a> an endless series 
of moulds open at each end, and supplied in a regu- 
lated manner with clay from the pug mill, the seid 
moulds being supplied with -palette boards au 


cally or othe: ting in combination with 8 
self- iol ek frame, ant with a page, wi 
receives mould icks or form on the 

empty m then washed by 


boards, the em oulds being then 
revolving brushes and passed through dry sand, 


engine is caused to make idle strokes at greater or 
x 
= by tooth wheel or other gearing from two treadle 
shart. crank spindles, fitted and working in each side of a 
L 
SS 
Pom) A 
\ 
\ 
\ 7 
(276) Fic \NS AE 
with arc- extensions at their inner end as 4A 
= 7. 
Whe 
| 
NS 
Wil 
SS ne 
<4 || 
SNS (2310) | 
pported 
shes I. 
* 
thence to a waste-shoot. This construction is 
\\ Lg “\ 
/ 
ZZ 
4270) 
Wilder.) 6d. 
| 
| 
tad 
rushing, grinding, or pulverising effec obtain: | AS 
rollers within a cylindrical casing. One feature con- a4 | 
[4244] E iE Jo 
: 
A, 
4297 
(| 


June 3, 1881. 


THE ENGINEER. 
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43931. Bearinos or Revoivina SHA¥TSs AND 
C. F. Parsons.—Dated 23rd October, 1880. 6d. 
This relates to the reduction of friction in bearings, 


A 


and consists in keys or strips A of hard material fitted 
into grooves in the side walls, the bottom and cap of 
the gaat so that the axles only touch such keys or 
strips. 

4333. Kins, P. Montagné.—Dated 23rd October, 1880. 


6d. 

For lime a kiln is loyed with a ti fire, 
and preferably of a curved form Pe the interior, in 
such a manner that the material being placed in at the 
top can egress laterally at the bottom. The fire is at 
the upper part, and the lime which is produced falls 
out from its hye =n assisted by means of several rollers 
provided with channels or teeth, and turned by any 
suitable mechanical contrivance. 

4339. Guypowper Mitts, C. Pieper.—Dated 25th 
October, 1880.—(A communication from L. Schwartz- 
kopff.)—{Not proceeded with.) 2d. 

’ This relates to mills with vertical runners used in 

the manufacture of gunpowder, and in which the axle 

of the runners is suspended by rods to a amend 
fixed to the vertical main shaft for the it 

keeping the runners at the certain small d ok 

from the table against which they operate. 

4342. Srraw Suakers, C. Kesseler.— Dated 25th Octo- 
ber, 1880.—(A comm unication from H. Meier.)—(Not 
proceeded with.) 2d. 


hafts. These shak 
with triangular cross-pi 
upper under sides. Below these shaking 
is the fixed plain bottom of the apparatus, which at its 
lower end is formed into a sieve. At the side or near 
this sieve is fixed in a ae shovel-shaped 
boards for conveying the broken pieces of straw and 
other rubbish away, either at the end or side ways. 
4343. Dicaina Porators, 7. Turner. 25th 
October, 1880.—{ Not proceeded with. 
Instead of the rovelving forks or 
use, the forks are placed in stout 
as to form elevators. 


4347. Tonnettinc Macurivery, 7. English.—Dated 
25th October, 1880. 

This corsists, First, in costenets the framing of 
the apparatus in two parts, and an w 
framing, the one fitted to slide longitudinally along 
the other, so that the apparatus | can be advanced step 
by as the ; Secondly, advancing 

head and upper frame while the bed is sta- 
tio and ine Se the bed while the upper frame 


is stationary, by hydra jure acting on a 


fitted to work within the 

head. 

4350. Avromatic Gas anp Extinouisu- 
1nG Apparatus, F. Wirth.—Dated 25th October, 1880. 
—{A communication from S. Dukas.)—{ Not proceeded 


with.) 2d, 

A constant electric bat is employed for operating 
the apparatus, the bat! ing of sufficient power to 
heat to red heat a suitably placed platinum wire, the 

ipes serving as the conductors of the electric 

current to the oar ge wire, the return of the 
current being effected by the electro-magnet employed 
and the other pole of the bat An anchor b 
by — springs Koved to anchor 

attac’ a pawl or cate ya nst 
a ratehet wood, into the of which 
gears, so as to turn the wheel one-eighth of a selon 
tion each time the pawl is drawn down by the anchor, 
and the said wheel being attached to a four-way cock, 
this latter will be alternately opened and closed. re 
Se os cock is provided in an opening leading from 
the gas passage for allowing the to issue under 
the red-hot platinum wire at each downward motion 
of the anchor. 


4355. Propucine Giass AN TaTION OF ToRTOISE 
(4 communication Srom F, Pohl.)—{Not wroceededl 


A bulb of dark brown glass is blown and also one of 
light brown colour, which are broken into fragments. 
A bulb of plain glass is then blown, and the m pad 
part is cut off from the lower part which adheres 
the blow pipe. While the plain glass bulb is on a 

wn another blower blows another bulb of plain 
glass, and dips it in and rolls it the f 
of broken glass. This bulb with the fragments adher- 
ing thereto is then inserted in the cut-off portion of 
the first-named plain glass bulb, and the two are 
blown together. The whole is then rewarmed, and 
swung, and drawn out as one bulb and treated in the 
manner cudinestiy practised in ing glass for the 
of vessels and other articles, 
and the required vessels or articles are formed from 
the bulb so prepared in the ordinary manner. 
4356. ArraTeD L. Shapter.—Dated 25th 
October, 1880. 4d. 

This the of aérated bever- 
ages by the combination of citrate of thein, or théin 
or other salt of théin with water charged w: with 
carbonic acid gas, and with in addition desired, 
suitable sweetening or flavouring mate: 
&e., J. .—Dated 6th October, 

wi 

The to’ make the or sacks without 


ae now in 
or bands, so 


ists in Bente 


4360. PRINTING AND COLOURING PHOTOGRAPHS ON 
Guass, N, Schnorrenburg.—Dated 26th October, 1880. 
from W. Grune.)—(Not pro- 

wu 
A print is obtained from the es ere on pigmen 
Paper, the print is then transferred directly in wold 
water by the aid of the usual or other suitable 
appliances to a clean glass plate. In about five 
minutes the picture is davai in hot water till the 
high lights ms clean. The picture is then dried anda 
thin coating of a applied to its surface, and 

— powdered pigments of any desired colour 

4364. Currina Paper, &c., A. W. L. Reddie.—Dated 
26th October, = communication from J. A. 


H. Meyer.) 6d. 
The machine consists of two u dry 
V: two oblique guides in w! the 
Knife beam and code me may be caused to move up and 
PREVENTERS, J. Amson.— 
26th October, “proceeded. with.) 


This consists in a method of causing a lath or stri; 
of wood, metal, or other suitable material bein forced 
forwards so as to occupy the space between doors or 
windows, their casings or frames, when the doors or 
windows are closed, in order that the admission of 
yng be prevented or regulated, and wet may 


4361. Macuinery ror WeLpina Gas, STeamM, AND 
Firtinas, J. C. Johnson.—Dated 26th 


The myo tan consists essentially of a rising and 
falling steam mandril worked by hydraulic or other 
fe sem the acting face of said mandril 

a figure the counterpart of the interior of the 
parts of the fitting to be welded together, and a fixed 


| 

tool, the lower acting surface of which has a figure the 

counte of that of the exterior of the parts.of the 

fittin be welded together, the fitting to be welded 

por nen | to a welding heat and supported upon the 

steel mandril, being carried by the motion of the said 
mandril against the fixed tool, the heated edges com- 
pressed pres | between the said mandril and fixed 

ol and securely welded together. 


43°71. Compressep Air Enarnes, &c., G. D. Bishopp. 
—Dated Wth October, 1880.—(Not ‘proceeded with.) 


2d. 

This relates to the boiler of locomotives or traction 
engines worked by steam, and to the reservoirs of air 
engines, which are constructed in such amanner 
that they furnish a mode or method of economising 
and great advantage the pressure of the com- 

or the elastic fluid. 
43°74. Taste Corns, &c., and J. Western.— 
Dated 26th October, 1880. 4d. 

This ists in the fact of table toilet or 
other covers having one surface thereof baized or pre- 
pared in imitation of leather, woods, prints, bronzes, 
or mosaics, and the other surface composed of a woven 
or printed fabric. 
43°75. Contixnvous ror Burnixo Bricks, &c., 

P. Balmer—Dated 27th October, 1880.—{Not pro- 
ceeded with.) 2d. 

The kiln is designed so as to enable the rectangular 
principle to be used, and to save the space in the 

centre usually wasted over flues and chimney, and to 
use the chimney more conveniently for other purposes. 


wre. Raitways, D. Macnee.—Dated 27th October, 1880. 


mis consists in supporting and securi Sent 
rails on wooden depen by means of chair plates con- 
structed and aj in combination with trenails and 


clip-headed spikes. 
4381. Composition W. Forsyth—Dated 


27th October, 1880. 
The cement is com of a combination of litharge 
or 


and ee, with or without colouring material 


4385. Fitter Press, C. Dickenson and J. W. Robson. 
27th October, 1880.—{Not proceeded with.) 


This relates to apparatus for purifying and goer 
ms, sugar, yeast, and other analogous 


43877. Fastexines ror Cravats anp NecktTiEs, J. 
Hinks, T. Hooper, and F. R. Baker.—Dated 27th 
October, ll .. 


ited tongue is 
thin sheet ‘tel, and is joined 
at its base to the plate. ted end is bent at 


ht angles to the plane of the A lever jointed 
the plate under the to and when the 
lover lifts the poin e, the said 
tongue tending to return to its eal position by 
its elasticity. ‘The plate is attached by sewing to the 
underside of the piece of millboard behind the front 
of the cravat, between which millboard and the front 
of the cravat the free end of the neck band is 
the lever passing through the covering of the mill: 


4392. Friction W. Mather.—Dated 27th 
—+{A communication from J. Hunter 


_Asaplied o the coupling of two shafts in line with 
er a friction pulley C is free to slide ona 
po on one shaft, and an annular 1 bod or friction 
band D is fixed toa flanged boss F keyed to the other 
shaft. The band D does not form a complete circle, 


and has at each end a lug to receive a screwed stud G 
with right and left handed threads. To this stud is 
fixed a lever H, the other end of which is connected 
by lever I toa J sliding on the second shaft. To 
couple the shafts the friction pulley is moved into the 
band D, and the boss J is moved towards the flanged 
boss F, ‘thus Bete the a. turning the screw G, 
po thereby tightening the band D on the friction 


4399. InsTRUMENTS FOR USE IN PACKING THE PER- 
MANENT Way OF Rattways, F. Jackson and BE. R. 
28th October, 1880. 

This relates to improvements on patent No. 
dated 12th January, 1867, in which the screw Seanad 


for lifting the rails was screwed through the end of 
the lever, and as the latter was raised the screw 
assumed a more and more inclined position, causing 
increased friction in rotating it, and became less able 

the load and more liable to become bent, 


be ially if a train passed over the permanent way 
ths instrument was being used. The improve- 
mente consist in combining the p parts of the instrument 
so that the screw will pass through a nut arranged to 
swivel in or under the end of the 1 lover as it lifts, -_ 
so that the end of the screw will fit and rotate in 
footstep in the base plate baer 
4400. Oxsrainine CoLours on Corton, &., T. Holli- 
day.—Dated 28th October, 1880. 2d. 

This consists in obtaining various colours on cotton 
and other textile fibre by impregnating the said fibre 
with phenols or so as 
azo colour directly in or upon the fibre. 


4402. Consotipatine Extract or Matt, C. Morfit.— 
Dated 28th October, 1880.—( Not proceeded with.) 2d. 

Irish moss or other edible seaweed of that nature is 
boiled in water, and to it is added (when preferred) a 
portion of gelatine dissolved in water. Enough 

lycerine is added to sweeten the liquor. The whole 
fs then heated to fluidity and homogeneousness, and 
left to cool down to about 118 deg. F: D gt which time 
and temperature the intended c! the aqueous 
extract of malt must be stirred in ; pA of ser 
into cooling pans. 

4405. Uriisinc Resipuary Propucts 
WHEN Propucinc CoLours on Cotron, &., T. 
Holliday.— Dated 28th October, 1880. 

When producing azo colours direct upon cotton or 
other textile fibre a certain amount 
colour is formed which is not united in the fib: Such 
precipitated colour can be recovered by filtration of the 

colour liquid. or of the colour liquid 

Saieed washing the coloured fibres. These pre- 
cipitated and filtered residues can be washed and 
dried, then made into sulpho compounds by heating 
with concentrated or fumin; ing sulphuric acid, or by 
other suitable known method for the preparation of 
organic sulpho acids. These sulpho compounds, or the 
alkali salts of which sulpho compounds can be em- 
ployed as dyes. 

4407. Stream Borers, J. Humphrys.—Dated 28th 
October, 1880. 4d. 

This consists in the method of joining the shell 
plates and other plates of boilers. The end of each 
plate A is formed with two tail pieces B, one on each 
side of the end of the plate, pom? pieces being of wedge 


shape. The plate A! coming over the tail pieces or at 
the Point forms a neat and even joint, the ae oS 
pieces B filling up the space aw left, and whichcan 
never be properly caulked tight. 
4408. Puoromerers, G. W. von Nawrocki.—Dated 
28th October, 1880.—(A communication from Dr. W. 
&. Limbeck. Scot proceeded with.) 
A plate of selenium is exposed to bt light of the 


4439. Srrixas or Viouins, &., R. Holliday.—Dated 
30th October, 1880.—(Partly @ communication fron 

4d. 
of metallic 


the strings 
, to the oe attaching the metallic 
to and other instruments played with a 
bow, consisting in stretching the main string tight 
and twisting the end ‘tard it ina — preferabiy 
gradually decreasing in pitch to the end. 
4440. Recutatinc Suppty or Steam TO STEAM 


screw working in a chamber containing water or other 
fluid, and by its in o to aspring keeps 

the throttle valve o increases, pr 
the throttle valve c pases 


InpicatInc APPARATUS FOR 
F. King and G. Green. 
30th October, 1880. —{Not proceeded with.) 


A float or buoy is employed, which is connected to 
a fixed or other suitably arranged conductor connected 
to a battery, so as to ring an electric bell, or pneu- 
matic, hydraulic, or ota means may be employed. 
4442. Bzusn-makers’ Suears, J. —Dated 30th 

October, 1880.—(Not eded with.) 2. 

The lower or working blade is at the back, so that 
while shearing it does not come between the brush 
and the cutting edge, whereby the bristles are not 
pressed aside, and they are cut evenly. 


4450. Unnairine or ee Sxins, V. Lesage. 
Dated 1st 880.—(A communication from 
EB. Chesnay.) 4d. 

This consists in the employment of a bath of sul- 
phite of ammonia, et og of a mixture of liquid 
ammonia, sulphuric acid, d water, more or less 
concentra‘ 

4451. Puriryinc Propucts or ComsusTion FROM 
Fires, F. J. Bramwell —Dated 1st November, 1880. 
—(Not proceeded with.) 2d. 

This relates to a method and apparatus for _ 
fying the products of Prom d 
other fires from the products 
suspended in 


4454. THE ConDENSING oR ComPouNnD 
System to Steam Enoines, J. A. Thompson.— 
Dated 1st November, 1880. 4d. 

The engines are fitted with, First, the necessary 
steam or in number and position 
as required or allowed by the arrangements of the 
steam engine. The pot Mo are of the jet or yen 


to be ftted ; 
Secondly, small “tank or tanks 
ng ly water; Thirdly, a cold 
air hine with pes and surfaces, over or 
about which on one side flows the hot condenser dis- 
charge, and over or about the other side of which 
passes the cold air from the cold air machine, which 


rays to be measured, and is 
ing wire through which flows the utmost sonst and 
constant current, such wire being also connected with 
an instrument (galvanometer)for measuring the electric 
current. 
4410. Yarn Winpino Frames, J. A. Bennett.—Dated 
28th October, 1880.—( Not proceeded with.) 2d. 
The reed is attached directly to the lifting rail of the 
machine, so that the reed rises and falls with it. 


4413. Ferepinc EB. 0. Day. — Dated 28th 


Oc , 1880. 

This consists of a f bottle provided with a 
stopper, which has the flexible tube formed in one 
piece therewith, or otherwise immovably and tightly 
tixed thereon, and also provided with special means 
for the admission of air. 


4414. Srup . D. Saunders, 


-) 

The stud fastenings are constructed in two "parts ; 
the head with the shank forms one part, and the foot 

with a socket upon it to receive the shank forms the 
other part. 

4417. anD UtiLisinc Acip Gases AND 
Fumes, C. Winkler.—Dated 29th October, 1880.—{ Not 
proceeded with.) 2d. 

The gas fumes or vapour which it is desired to 
deprive of its acid constituents is passed through 
chambers, towers, or other suitable closed spaces 
which contain a suitable metal in any convenient 
form or quality, over which water is made to trickle, 
and which serves to absorb the said acid constituents 
of the gas or vapour. 

4418. Savine Lire at Sea, W. Balch.—Dated 29th 
October, 1880.—(Not proceeded with.) 2d. 

This relates to the use, in conjunction with a life- 
buoy or raft, of means whereby not only is a light 
shown above the surface of the water, but also 
charges are caused to take place at intervals, so as to 
produce flashes of light or stars that ascend in the air 
and denote the whereabouts of the apparatus. 


4423. Toxacco Pirr, J. Brindle.—Dated 29th October, 
1880. — proceeded with.) 2d. 

The pipe bowl is formed open and with an inner 
recess at each end, the + of the top and bottom 
openings and recesses e same. bottom 
or breech end of the pipe “ne filled with a closing piece 
or plug, which has a bottom flange slightly exceeding 
the size of the outside of the bottom of the pipe, so 
that it can be readily taken hold of and the whole 
plug removed, and with an inner flange which exactly 
fits the recesses in the ends of the bowl, and centrally 
from which flange a conical extension rises, the base 
of which is of smaller area than the inside of the pipe, 
and by means of which a gutter is formed in which 
the nicotine and deleterious juice or moisture from 
the tobacco and the saliva from the smoker all cae 
and can be easily emptied away upon the pl 
removed in order that the pipe may be refill 

any other purpose. 

4427. Cases, Frames, oR Books For EXHIBITING 
Puotocrapns, P. #. Rossini, W. Snell and J. J. 
Fisher.- Dated 29th October, 1880.—(Not proceeded 


or 


with.) 2d. 
A box or case is provided within which is arranged 
a series of plates of flat pieces of cardboard, thin metal, 


wood, or similar material, in sucn a that 

may be rotated or otherwise moved, so as to present 

one at a time to an opening in one whey or 7 ass of the 
case or at the top thereof. 

4428. {uprovements Execrric Lamps, J. H. 
Johnson.— Dated 29th October, 1880.—(A communi- 
cation from A. Berjot. ae proceeded with.) 4d. 

The inventor a L apparatus 
in the form of parallelogram wit ‘with flexible 
joints in combination with a number of pairs of 
carbons which are consumed in succession, the current 
being automatically diverted into a fresh when 
e pair in use are consumed. The inventor further 
provides against the loss of weight consequent on the 
consumption of the carbons automatically, there is 
also an arrangement for shutting off the current when 
the last pair of carbons has been consumed, and an 
electro selenoid or device for regulating the length of 
the arc when several apparatus are working on one 
circuit. 

4431. Sranps or Frames For Liquor Bort.es, J. S. 
29th October, 1880.—({ Not proceeded 
wi 

This relates to means for preventing or permitting 
the removal of the bottles or vessels from the stand or 
frame. 

4438. ArtirictaL J. R. Leaver.—Dated 30th 
October, 1880. 

This consists in “the application and use of com- 
ated air in lieu of steam in the 


hine is any part of the 
structure thereof, according to facilities offered by 
arrangements. 
4455. &c., N. Stick. lst Novem- 
ber, 1880.—( Ne ‘ot proceeded wi with. 
The bow of the boat is that of an a 
the boat continuing to be a single boat for a certain 
distance from the bow, ee 4 according to the size 
and length of the vessel; from this point the vessel 
mally becomes a double one, until it is altogether 
80, up to a trifle above the water line, having two 
distinct bottoms, two screw propellers, and two 
rudders, which are precisely the same 
—— position as in a vessel with a single screw 
and single keel, that is to say behind the stern posts. 
4457. Furnirure ror UMBRELLAS AND Parasois, H. 
1st November, 1880.— (Not proceeded 


with.) 4d. 

This relates to the process of manufacturing the 
notch part and the barrel part of runners, and top 
notches. 

. VE am L. 0. Michael.—Dated 1st Novem- 
ber, 1880.— (ot ) 2d. 


t, in lieu of 
theo crank motion, for converting the alternate 
motion of the ti into circular motion 


of the driving axle, whereby the dead points incident 

to the employment of a crank are avoided, anda ready 

means provided of te: ow obtaining increased 

power when going up 

4462. CoupLine Apparatus For VEHICLES, 
H, H. Lake.—Dated 1st November, 1880.—(A commu - 
from A. Osterhout.—(Not proceeded with. 


The couplers or devices which interlock with each 
pen b two have a wedge-shaped 

pening, be’ wider in front and tapering to the 
width of the ulder on the hook. At this point the 
sides of the couplers unite in a square block, through 
the centre of which is a suitable hole for the insertion 
of the shank of the hook. 

4463. ANTI-FOULING AND PRESERVATIVE COMPOSITION 
For Surps’ ms, &c., W. Renney.—Dated Ist 
1880. 

composi tion is made of 8 parts garn 

eustine, 3 2 parts gum sandrach, 50 methylated a 

50 venetian red. An anti- fouling composition is made 

of 15 parts garnet shellac, 4 parts gum — 5h 

parts ee spirits, 21 parts venetian red, 2 parts 
ent 1 part gum mastic, 1} parts creosote, 

‘oe 


4469. PREPARING 


AND Natura 
Krueger.—Dated 2nd 


Ran and preserving natural 

flowers, plants, and leaves, by imparting colours to 

them while in their fresh state, and fixing these 

colours by drying. 

4498. TrrapLEs ror Sewinc Macuines, R. Steel, C. 
H. Binns, A. Steinmetz, jun., C. A. Spring, and YW. 
A, Nichols.—Dated 8rd November, 1880.—({Complete. 


The nature of the invention consists in the combina- 
tion of a treadle with the table top of a sewing machine 
by means of pivots on which it oscillates, and a coil or 


other spring which assists during each revolution of 
the crank in returning the pen from its backward 
to its forward position, and which holds it in the 
latter position when the machine is not at work. 


4570. WarerPRoorina CLotus, Paper, &c., P. M. 
Justice.—Dated 6th November, 1880.—(A communi- 
cation from J. M. Aulestia.) 4d. 

The process consists in first treating the materials to 

a solution of water, soap, and beeswax, and then to a 

solution of water and alum, 

5184. Swear Banps ror Hats anp Caps, H. A 
Bonneville.—Dated 11th December, 1880.—(A commu- 
nication from T. W. Bracher.) 8d. 

One feature consists in a peculiar arrangement of 


pressed hea 
of = fuel for — the mixture or compound 
of which compressed artificial fuel is made. 


hine stitches for attaching ti the lining or reed cover 
to asweat, whereby a whipped appearance is given to 
the edge of the sweat when it is put into a hat—also 


— 
Enoixes, W. Parker and L. Ogden.—Dated 30th 
= October, 1880.—{Not proceeded with.) 2d. 
a 
4441. AL 
= —Dated 
2d. 
A 
A number of long chests or troughs are un <r, A 
side | side, which are | a crank sE B 
| 
E 
im 
| 4 
4 
1?) 
4458 
ff 
( CY 


420 


ENGINEER. 


June 8, 1881. 


in a peculiar reed cover, and further in a certain | a ro! work-supporting table, of a boring tool and a | the ition and t of the work-holder | B, collar embedded partly in the axle and partly 
novel method of stitching sweats for ornamental ma tool po respectively by a boring arbor | relatively to the planing tool, all constructed and the box, and a moon plate detachably seoured to Are 


purposes. Various modifications are described, and 
also a sewing machine to be employed in the manu- 
facture of the sweat bands. 


SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


240,400. ENGINE, John Gamgee, 
London, England.—Filed February 26th, 1881. 
Claim.—(1) The method of condensing a liquefiable 
gas or vapour—the product of a liquid of low boiling- 
point—used asa motor fluid ina thermo-dynamic engine, 
which consists in working said gas or vapourexpansively 
to the extent of more or less complete liquefaction in 
giving motion to the engine, substantially as herein- 
before set forth. (2) The method herein descril 
using a liquefiable gas or vapour—the product of a 
liquid of low boiling-point—as a motor fluid for 
engines, which consists in working said vapour or gas 
in the engine expansively to the extent of more or 
less complete liquefaction, then exhausting the vapour 
thus liquefied into a suitable receiver, thence convey- 
ing it to a boiler where it is subjected to the low 
degree of heat needed to bring it again to the 
condition of a motor gas or vapour, and thence 
returning it to the engine to again go through the 
same cycle of operations, substantially as hereinbefore 
set forth. (3) The combination of an engine proper, 
in which a liquefiable gas or vapour is worked expan- 
sively to the extent of liquefaction, so that said 
engine serve not only as motor, but as condenser, 


a elosed exhaust vessel which receives the liquefied 
gas or vapour from the engine cylinder, a boiler and 
means, substantially as described, for forcing the 
contents of said exhaust vessel directly to the boiler, 
the combination being and acting substantially as 
hereinbefore set forth. (4) In a thermo-dynamic 
engine in which a liquefiable gas is used as the motor 
fluid, substantially as specitied, the combination, 
with the engine cylinder, of a closed liquefied gas 
receiver or exhaust vessel protected by a non-conduct- 
ing covering from the heat of theenvironment. (5) In 
a thermo-dynamic engine, vessels accessory to the ex- 
haust vessel in which a vacuum may be maintained or 
absorbents held for the purpose of relieving the ex- 
haust vessel at any moment, or emptying any part of 
the machine, as circumstances may demand, substan- 
tia as set forth. 
240,406. Fitter Press, Alexander Gordon, Cincin- 
nati, Ohio.—kiled March 5th, 1881. 

Claim.—(1) In filter presses, the combination, with 
a passage arranged to admit extracting liquid intothe 
cells in pairs, as specified ; of a passage communicating 
with all the cells, and having valves for closing com- 
munication between such passage and each alternate 
cell, substantially as specified. (2) In filter presses, 
the combination, with an outlet passage communi- 
eating with the cells inside the webs, of a steam 
passage communicating with the cells outside the 


webs, substantially as specified. (3) In filter " 
the combination, with an inlet and outlet to cells 
inside the webs, having valves or cocks for their con- 
trol, of a passage communicating with the cells out- 
side the webs and having an inlet for steam and an 
outlet for liquid, with cocks for controlling the same, 
substantially as specified. 
240,429. PuppLine Heatine Furnace, Bernard 
C. Lunth, Philadelphia, assignor of one-half to 
Yilliam Stubblebine, Bethlehem, Pa.—Filed December 
14th, 1880. 

Claim.—(1) The combination of the fire chamber A 
and the gas and air chamber H of a puddling or heat- 
ing furnace with a partition I, within which are a 
series of spaces communicating with the external air, 
but having no communication either with the fire 
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and a cutting stock, the latter operated by and simul- 
taneously with the former, substantially as described. 


240,460. Freicnt Vesset, Frank W. Rainey and 
Thomas B. Rogers, New Orleans, La., assignors of 
one-tenth to Chas. A. Conrad, same place.—Filed 
October 11th, 1880. 

Claim.—In combination with the hull of a vessel 
having two or more deck frames or floors, removable 
longitudinal partition arran vertically between the 


decks or floors, and provided with eyes B, on 


opposite sides, and bracing rods C, attached to the 
eyes of the partitions, and supported at the outer ends 
to the sides of the vessel. 


240,482. Sream Encine, H. Herman Westinghouse, 
Pitisburg, Pa. —Filed February 1th, 1881. 

Claim.—{1) In a pair of single-acting engines, a 
series of exhaust ports in each cylinder of suitable 
area for effecting, when uncovered, a practically in- 
stantaneous exhaust, and ports leading therefrom toa 
common exhaust chamber in comblnation with a 
piston in each cylinder, having a length in excess of 
the length of stroke, and adapted to uncover such 
exhaust ports at or near the ends of their down strokes, 
and tocover the same at the end of their upstrokes, 
substantially as set forth. (2) The valve chamber 
bushing having a series of central supply ports formed 
between the bridge legs and two series of ports, and 
suitable passages thence to the upper ends of the two 
cylinders, such ports having through a part or the 
whole of their lengths an area practically equal to the 
inner circumference of the bushing multiplied by the 
lengths of the bee pi bridges, substantially as set 
forth. (3) Aseries of ports, divided one from another 
by bridges, which latter are V-shaped or tri rin 


, having broad bearing 
through a part of their length, substantially as set forth. 
(@A A puny valve having at 6ach end an open head of 
chilled iron or steel, and packing rings in combination 
with open central section, and perforated end plates, 
substantially as set forth. (5) In combination with 
two or more single-acting vertical engine cylinders, a 


form at one or both ends, ha surfaces 


valve chamber having steam leading there- 
from to either end of each cylinder ex- 
haust of steam, a piston in each cylinder pted to 
uncover the lower or main exhaust ports or passages 
at the end of its operative stroke, and a valve in the 
valve chamber adapted to open and close steam supply 
to the Lied or supply ports of the cylinders, and also 
to afford passage from such ports to an exhaust when 
the lower or main exhaust and the steam supply ports 
of any one cylinder are closed, substantially as set 
forth. (6) In combination with a pair of vertical 
single- steam cylinders, a crank shaft 
toone side of the axial lines of such cylinders, with 
connection from each to the crank shaft, 
substantially as set forth. 
240,513. Prayer Cuuck, John H. Greenwood, 
Columbus, Ohio.—Filed April 19th, 1880. 
Claim.—{1) In a metal er, the combination of a 


plan 
sliding bed K, rocking chuck I, tool O, head J, bar C D, 
arc E, and clamp screw U, all coristru 


and = the manner described, for the pur 
poses set fo (2) In a metal planer, a a 
i longitu 


movement of the reciproca’ bed, in combination 
e mechanism for produc rocking move- 
ment of the chuck, substan in the manner 


with a rocking chuck, of the , the 
graduated arc E, for the 


chamber or gas chamber, substantially as set forth. 
(2) The within-described perforated partition, consist- 
ing of long perforated bricks K, shorter bricks H}, and 
a “pad N, all being combined substantially as set 
forth. 
240,458. Borrnc Macurines, Salmon W. Putnam, 
Fitchburg, Mass.—Filed December 9th, 1880. 
Claim.—(1) The combination of a boring spindle and 
facing spindle with the pinion C and segment gear G, 
substantially as and for the purpose described. (2) 
The combination of a boring spindle and facing 
spindle with the segment gear journalled ona revoluble 
excentric shaft, substantially as and for the purpose 


described. (3) The combination, in a machine having 


thet ified 


all 
@ In a metal planer, the combination, with the frame 
of the rocking chuck, of one or more slotted graduated 
arcs, provided with clamping mechanism, to set the 
chuck, at any desired angle to plane inclined work, as 
desired. (5) The combination, in a metal planer, of a 
fixed tool, a plate having rectilinear motion 
in a horizontal nee and a chuck having roc’ 

motion in a vertical plane, allin the manner and for 
the purposes set forth. (6) In a metal planer, the 
combination of a hinged work-holder rocking in a 
longitudinal vertical plane, a horizontal and longi- 
tudinally reciprocatirig bed, a cutting bed provided 
with horizontal transverse and vertical adjustments, 
and guiding and adjusting mechanism for controlling 


operating substantially as described. 
bination of the sliding plate K, chuck frame 
M, chuck plates I, crosshead J, guide bar D, 
and segmentally slotted plate E, all constructed an: 
operating substantially in the manner described. (8) 
e combination of the rocking chuck plates I, cross- 
head J, and adjustable guide D, constructed 
and operating substan yin the manner described. 


The com- 


(9) The combination of the frame N, segmentally 
slotted plate E, guide bar D, and the bolts and nuts 
for securing the guide bar in position, all substantially 


as set forth. (10) The combination of the guide bar D, 
chuck plate I, and head J, substantially in the 
manner specified. 


240,519. Raitway Crossina, Henry Jeffrey, Aurora, 
Ind.—Filed January 22nd, 1881. 

Bri¢s.—A frog composed of one piece of metal and 
formed at any angle required, its jing b 
being formed to serve as track rails and their ends as 
splice plates with the track rails. Claim.—A crossing 


frog composed of one piece of metal, cast or fo: , in 
the form of a cross, having the parts of its members at 
their intersection formed to serve as track rails, and 
their ends serving as splice plates with the track rails, 
in combination with the track rails, substantially as 
herein set forth. 


240,536. Device ror Convertinc VIBRATING INTO 
Rotary Motion, Peter Peartree, Cohoes, assignor to 
Warren T. Kellogg, Lansingburg, N.Y.—Filed July 
29th, 1879. 

Claim —(1) The combination, with the wheel having 
the concentric flange and the arm E, pivotted at the 
axis of the wheel, of two opposite lugs, fast on said 
arm, and having recesses and gripping pieces L M in 
the recesses, and somewhat movable therein in the 
direction of the circumference of the flange of the 
wheel, and arranged to gripe opposite surfaces of the 
same part of the flange, substantially as described. 


(2) The combinatiun, with the wheel having the con- 
centric annular flange and the arm E, pivotted at the 
axis of the wheel, of two a lugs, fast on said 
arm, and having recesses and gripping pieces in the 
recesses, and somewhat movable therein in the circum- 
ferentiai direction of the flange of the wheel, and 
arranged to gripe opposite surfaces of the same 
portion of the flange, the driving lever O and rod N, 
Gunes said arm and lever, all substantially as 
esc 


240,578. Mope or Transmitrinc Sound By 
ELEctTRICITY, Amos BE. Dolbear, Somerville, Mass.— 
Filed February 24th, 1881, 

Claim.—In combination, a primary coil in circuit 
with battery B and transmitter T, and a secondary 


coil with its e' terminal mounted in a case, and 

near a plate, the plate being also mounted in 
a case, but not connected with the secondary coil, 
substantially as described. 


,509. TeLecRarn Circuit, Orazio Lugo, New 
York, N.Y.—Filed February 19th, 1881. 


Claim.—The electric telegra; or telephonic con- 
ductor herein set forth, Snetibeting a solenoid, 
240,616. Carriace AXLE, Alfred EB. Smith, Bronz- 
ville, N.Y.—Filed September 19th, 1879. 
Claim.—The combination of an axle ha three 


box and bearing against the rear end of the collar, ag 

set forth. 

240,660. Apparatus For PULVERISING Orgs, 
&c., Lewis S. Chichester, Jersey City, N.J.—Filed 
October 11th, 1880. 

Claim.—In an apparatus for shattering grain or other 
frangible substances, the tubular conveyer having at 
the end an orifice that is long and narrow, in com- 
bination with a chamber for containing air under a 
high pressure, and a jet mouth for the issuing curren 


of air adjacent to the end of the tubular conveyer, and 
a stationary anvil, substantially as set forth, whereby 
all the particles of matter to be pulverised receive 
the same, or nearly the same, velocity, as set forth. 
240,672. Front Watt or Gas-RETORT Ovens 
Darius Davison, New York, N.J.—Filed September 
17th, 1878. 
Claim.—The combination, with the retort, a mouth 
piece, and bolts securing the two together, of a front 
wall supporting said retort and constructed with 


recesses or apertures in its outer side in close proxi- 
mity to the said securing bolts, substantially as and 


| for the purposes herein set forth. 
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To THE DERBY IN A BALLOON.—Mr. Josceline 
Bagot and Mr. Drummond, of the Grenadier 
Guards, accompanied by Mr. T. Wright, the 
winner of the International Balloon Contest, went 
up in a balloon from the Crystal Palace on 

ednesday, at 1 p.m. When the ropes were 
loosed they ascended to the height of 5000ft., and 
travelled slowly in a south-westerly direction for 
the distance of about eight miles. The balloon 
then suddenly sank, but it being thrown out, 
it rose again to 8000ft., and traversed in the 


bearings, substantially as described, with an axle-box 


direction of Epsom 
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THE RAILWAY CLEARING HOUSE. 

WE have all heard of the advantages that would result 
from being able to “see ourselves as others see us,” and 
these advantages are likely to be all the ter where cir- 
cumstances prevent us from seeing ourselves otherwise at 
all. The subject of the present article is a case in point. 
Almost everybody has heard of the Railway Clearing 
House as a vast establishment, situated near cw ype 
employing several hundred clerks, and occupied ceaselessly 
in unravelling and settling the complicated cross accounts 
of the various railway companies. But very few indeed 
know anything of the Railway Clearing House beyond 
this, nor, inre J is it easy to increase that knowledge. The 
officials of the institution, as we know by experience, 
answer inquiries made even by responsible persons, and on 
substantial grounds, with the perfectly polite reply that their 
proceedings are strictly private. It is fortunate for out- 
siders, therefore, that a gentleman, being indeed an Eng- 
lishman, but not resident in or by Eng- 
lishmen, has somehow succeeded in breaking through this 
barrier of official reserve, and has had no scruple in giving 
to the public the full benefit of his success, This gentle- 
man is Mr. Hugh Carlisle, of Riga, who has lately published 
a pamphlet in German, entitled “ Allgemeine lung 
des centralen Eisenbahn-Abrechnungs-Systems in Eng- 
land,” the object of which is to describe the working of the 
Railway Clearing House, and to urge the adoption of a 
similar system for the railways of Russia. We propose to 
give our readers the benefit of the information thus 


uired. 

"Biarting boldly with the motto, Salus populi suprema 
lex, Mr. Carlisle lays down the three following laws 
of traffic, so to speak, to which, in the interests of 
public comfort and convenience, railway companies 
should, as far as possible, conform (1) The public 
should be able to travel from any one point to 
another without change of carriage, and without long halts 
by the way, and to send goods to their destination without 
the assistance of special carriers, and, if possible, without 
change of truck ; (2) they should be able to pay in one 
sum all the charges for the different parts of such journey 
or ran airy a (3) the finding of missing articles, and the 
settlement for lost or d: articles, should be made as 
easy as possible. 

ese objects, in the Facog of many, can only be 
attained by placing the railways under the control of the 
State; but the author holds that this dangerous measure 
may be averted, and the results equally realised, by a 
better — among the railway companies them- 
selves. For this purpose, he proposes as a model the Eng- 
lish system of the Railway Clearing House, and p s 
to describe it in detail. 

The Clearing House, as we learn, was founded in 1842 
by Mr. Kenneth Morison, formerly accountant of the 
London and Birmingham Railway, with the support of 
Mr. Robert Stephenson and the present Lord Wolverton. 
It met at first with much opposition, and when actually 
started it numbered no more 2 four clerks, who under- 
took the accounts of only two lines of traffic—that from 
London to Darlington, and that from Manchester to Hull. 
Mr. Morison, however, lived long enough to see it rise into 
a great central organisation, embracing all the railways in 
the kingdom—now in number—and presided 
over by a committee selected from the directors of the 
various companies, who there meet on neutral ground, and 
exchange their views and their experience. This committee 
meets four times a year, and at other times when sum- 
moned by the president. In addition, meetings, more or 
are held the ing :—(1) Conference 
0 neral managers ; (2) conference o: managers ; 
s)eommitie for deciding doubtful $e on goods ; 
4) conference of traffic managers; (5) committee for 

eciding disputed questions of traffic. 

It will be seen from the above that the Railway Clearing 
House deals not merely with accounts, but with all ques- 
tions that can arise between different railway companies. 
In 1876 its total number of officials was nearly 1900, 
directed, under the General Committee, by a Secretary and 
three Heads of de ents. The chief departments— 
excluding some, such as that for measuring and recording 
distances, which merit no special description—are the 
following :—({1) Department for a traffic ; (2) depart- 
ment for passenger traffic ; (3) department for running 
of coaches and wagons ; (4) department for lost articles. 

(1) Dowrtncntfer Goods Traffic.—The main work of this 
department is the monthly division of the direct freight 
charges; we. the charges on transport of goods, coals, 
minerals, cattle, &c., in goods trains which pass over more 
than one railway. With mere local traffic it has in general 
nothing to do. For the purposes of the division, the 
department receives from every station a monthly report 
on the whole of the goods despatched from it—the weight, 
the freight, whether including ch for loading or 
merely station to station charges, whether i d or 
oe an the number of the wagon in whi goods 
have been sent,andsoon. With these reports of goods des- 
patched, each station also sends reports of goods received ; 
and the first task of the department, when all these have 
come in, is to group them together, so that the goods 
despatched and received may be easily compared with 
one another, any difference appears, it is noted on an 
“inac statement,” which is sent to each station with 
m left for reply.. If the difficulty is not thus cleared 
up, er correspondence takes place, and the original 
entries—which by a peer rule are held as binding—are 
consulted. Should the matter not be settled when the 
time comes for the monthly settlement, it is transferred to 
an “Outstanding Book,” and is brought into the next 
monthly settlement after it has been finally adjusted. 

The reports of the two stations having been verified, the 
report of the sending-station is transferred to the “Settle- 
ment Form,” and the total amountof freight divided between 
the railways concerned. When this operation has been 
concluded for the total weight sent from each station, it 
becomes possible to distribute the terminal charges, which 
are rated at so much per ton on the gross traffic. For the pur- 


of this distribution goods are divided into three classes : 
1) Goods which are hauled toand from the station by the 
railway companies; (2) goods which are simply sent from 
station to station ; (3) coals, iron ore, stone, bricks, &c., which 
are all classed as “ Minerals.” The terminal charges are 
now deducted from the gross freight charges, as well as any 
special amounts laid out, say, by the sending company, 
with which the receiving company has nothing to do. The 
sum which remains is then divided between the two com- 
— in the ratio of the distances traversed upon each. 
n spite of the general rule which fixes terminal charges 
at per ton, thousands of cases occur, from the variety of 
traffic, in which special principles have to be laid down 
for fixing such char, Again it is sometimes hard to 
tell what the mileage belonging to each sen vend > 
Thus, sup g to be sent from Brighton to Aber- 
deen ; both the sending and receiving stations are often 
uite ignorant whether the goods were carted through 
ndon or sent by some suburban railway, or even which 
of the many routes from London to Scotland they may 
have followed. The Clearing House, however,can generally 
trace this by the report as to the wagon which carried the 
goods; or, if these have been transferred en route, by the 
stamp of the transferring station as affixed to the original 
way-bill. But when the route has thus been ascertained, 
the matter is not yet ended, for the Clearing House must 
take account of intervening circumstances. Thus, to 
recur to the despatch of goods from Brighton to Aber- 
deen, goods p on the Battersea Wharf of the Brighton 
Railway cannot be hauled straight to, say, the Great 
Northern Company for transmission to Scotland, but must 
over an intermediate company, such as the London, 
Chatham, and Dover ; and the freight due to this pose 
must also be allowed for. If disputes arise on any suc 
points, the Clearing House distributes the part which is 
undisputed at once, and reserves the rest until the point is 
cleared up. 

All these items of charge are finally combined to- 
gether into the monthly statement prepared for each 
railway company. This statement shows in detail 
the traffic between each pair of stations, the route taken 
by the goods, their classification as above, the amount 
received and expended on them at each station, the amount 
and mode of distribution of the terminal charges, the 
amounts due to intermediate companies, and, finally, the 
distance of transport over the lines of each company. The 
figures are so arranged on the two sides that the different 
columns balance each other, and their correctness is thus 
easily ascertained. These monthly statements also show 
what every station master or goods r owes to his 
company, and the result is that any station can send goods 
to any other station, to which there is an established rate 
of freight, without the companies concerned paying the 
smallest attention to the charges involved ; this business 
being wholly undertaken by the Clearing House. At the 
same time the companies have themselves full control of 
the Clearing House, and the results and totals are presented 
to them in a form which permits of the easiest possible 
verification. Thus if, as mn happens, a goods train is 
running over the North London Railway, composed of 
wagons belonging to the Great Northern Railway, carry- 
ing goods from many different stations in the North of 
England, and drawn by a London and North-Western 
engine, a passer-by may rest assured that the proportion 
of charges thereby accruing to each railway concerned will 
be ascertained and set forth with an accuracy that makes 
even a trivial error at once difficult of occurrence and easy 
of correction. The department also fixes the charges to 
be paid as indemnity for goods lost, spoiled, or delayed, 
and undertakes the correspondence respecting claims 
under this head. The payment to be paid by the com- 
panies at fault is put against their account, in proportion 
to their respective interests in the freight for the goods. 
The goods department is by far the largest in the Clearing 
House. It contains about 700 clerks, presided over by a 
manager and by fifteen assistant managers. This staff 
has been doubled within the past ten years, in conse- 
Pa the the work to be 

2) Passenger Tra Department.—This department 
takes charge of all passenger traffic, and also that in 
horses, dogs, carriages, Is, &c., which are usually 
carried in passenger trains. The arrangements have a 
general similarity to those already described for goods. In 
the case of parcels a half-yearly instead of a monthly 
settlement has been adopted, for the sake of economy in 
dealing with such numerous and minute items. At the 
same time control is constantly maintained by the Clearing 
House over these accounts and over the army of more or less 
uneducated clerks and porters by whom they are pre : 
The station reports having a compared, and the 
amounts tabulated, as in the case of goods traffic, the 
amount is made out for each station, so that the companies 
we | be able to check the reports of their station masters, 
and the gross sums paid in by them. These accounts give 
to each railway company the gross amounts received and 
expended on account of parcels carried between any 
station on their line and any station on another line. Ifin 
the traffic between any two stations the monthly receipts 
are less than 5s., the terminal charges alone which accrue 
upon it are carried direct to the account. From motives 
of economy these trifling sums are not divided with the 
scrupulous accuracy of larger amounts, but simply in pro- 
portion to the general division of traffic between the two 
companies concerned. For this purpose the various com- 
panies are formed into “Groups,” in accordance with the 
extent of their mutual traffic in goods and parcels; and 
the balance taken from these groups, with the information 
supplied A the monthly accounts, is sufficient for the pur- 
poses of the division. With each monthly account is 
supplied an interim balance-sheet, made out by the data 
of the previous year ; the assumption being that the ratio 
of the parcels traffic of any one company to the total 
parcels traffic of the whole kingdom will be the same in any 
one git re under special circumstances—as it was in 
the Payments are made by the companies to each other 
in accordance with these balance-sheets, and any errors which 
may thus arise are adjusted when the correct balance-sheet is 


made out at the end of the half-year. In the case of 
parcels the terminal charges are divided either per article, 
on the fixed basis of the sending station taking double of the 
receiving station on this account, or else by weight, as in 
the case of fish, vegetables, and other perishable articles 
sent in large quantities. In the case of parcels sent by 
passenger train the terminal charges are very small ; they 
consist either of the booking-charges, when the parcel is 
brought to the station by the sender, or, in the opposite 
case, of the cost of bringing the parcel from the sender’s 
house. For horses, carriages, and dogs there are usually 
no terminal charges, as they are taken to and from the 
station by the owners. 

Another point of difference is with regard to the 
route taken by the parcel. This cannot be ascertained 
as in the case of goods, by the wagon report, an 
therefore the way-bill must contain a specification of 
the train which takes the parcel. This, however, does not 
always give the route, and many companies therefore use 
a label attached to the parcel itself, which has to be stamped 
at each transferring station. These labels, however, are 
often missing or imperfect, and the subject is a source of 

t trouble and correspondence to the Clearing House. 
hen the charges have been properly distributed, the 
statements for the different companies are made out in the 
same way as for goods traffic. The work is complicated by 
the system of interim balance-sheets, in consequence of 
which, where the traffic is pretty constant, the amount to 
pass between two railways at the end of the half-year is 
often a mere trifle, although the total of the transactions 
may have amounted to many thousand pounds. 

The clearing of the passenger traffic takes another course, 
because the payment is always made in full on the taking 
of the ticket at the sending station. The only 
exception of any moment is in the case of 
elections to Parliament, when the companies have the 
practice of supplying the agents of the candidates with 
“Order Forms,” on showing which votersare entitled totravel 
toand from the polling place free of expense. These forms, 
after collection, are sent back by the Clearing House to the 
railway which has issued them, and it is the station which 
has issued the order, not that from which the traveller 
has started, which is responsible for the money. The 
ordinary ticket system is somewhat complicated by the 
fact that every company is bound to issue a ticket from 
any of its stations to any other station in the kingdom. 
But there are many stations, a ticket between which is not 
applied for once a year. In such a case tickets are not 
kept printed, but the clerk enters the _—— ona 
blank ticket, of which he has a supply. ese unprinted 
tickets require special looking after the iene, 
because they are not stamped, like ordinary tickets, with 
consecutive numbers, and thus are less easy to identify. 
At the Clearing House twenty-five boys are employed in 
sorting the tickets according to the despatching station, 
and they are then compared with the station report. 
any discrepancy occurs, if a ticket has been taken over a 
wrong route, &c., the matter has to be put right, the 
correction noted, and the proper charges made. The 
numbers stamped upon the ticket at the time of issuing 
act as a further guide to the Clearing House in case of diff- 
culty. The two divisions of the passenger department 
comprise about 300 clerks, divided into seven sections, and 
under the control of one head book-keeper. 

3. Wagon Department.—Although the sum coming 
into the Clearing House on account of this department is 
comparatively small, the department is nevertheless of the 
greatest importance, since in many cases it serves as a sort 
of basis of operations. It takes note of all movements of 
rolling stock belonging to one company over the lines of 
another, and distributes the charges arising therefrom. 
The system is so arranged that it is impossible for a car- 
riage or wagon to be run without the knowledge of its 
owners, to be directed wrongly, or to be detained 
on another line. For this purpose, special officials of 
the Clearing House are distributed over the king- 
dom, whose business it is to watch the movements 
of the wagons, and take note of their contents. 
They are stationed at important junctions, &c., and on the 
passing of every train they note the number and descrip- 
tions of the wagons and ulins, and the “nature of 
the traffic,” under which term are comprised the kind of 
goods, the date, the names of the sending and receiving 
station, and the particulars of the route. This informa- 
tion they get from the wagon itself, and from the cards 
which are fixed in the card-holders on each side. At the 
same time the station at which any strange wagon arrives 
sends in a similar report, specifying the nature of the 
load, the station whence the wagon comes, and how and 
when it is further —— of. In these reports the 
rolling stock of each railway company is entered sepa- 
rately, and carriages, wagons, and tarpaulins are ne 
divided from each other. e comparing of these reports, 
the tracing of the course of each , Wagon, and 
tarpaulin, from the time it leaves its own line until it 
returns to it, and the adjustment of the accounts thence 
arising, form the chief work of the department. As 
mentioned above, these reports form a valuable assistance 
to the goods department, in tracing the route which any 
freight has taken, especially if it has gone astray. The 
accounts for rolling stock misdirected or wrongly detained 
are handed in to the companies every month, and contain 
full details on each case. The accounts for ordinary use of 
rolling stock, with the balance due, follow quarterly. The 
department consists of a m r and 280 clerks, divided 
into six sections. There are in addition five inspectors 
and about 500 clerks distributed over the country, in order 
to watch the traffic. 

(4) Lost Luggage Department.—This department re- 
ceives reports daily from each station where stray articles 
have been found, with an accurate description of them, 
and also settles all claims made on behalf of lost 1 
If an article described as found is seen to be identical with 
another described as losi, it is at once restored to its owner ; 
if the article lost cannot be precisely identified, an exact 
description of it is sent to all stations, where similar 
articles have been found. As soon asa stray article is claimed 
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and taken away, the fact is notified to the Clearing House, 

We have now described the departments into which this 
vast system is divided; it remains to say a few words on 
the extent of the business which it transacts. Taking the 
figures for the year 1876, the total sums brought into 
account were about 16$ millions sterling, and the cash 
balances actually handed over about 2 millions. The 
settlement forms made out in the goods department con- 
tained about 5} million items, and in the passenger depart- 
ment about 3} million. The number of carriage and 
wagon miles, for which charges had to be computed, was 
about 439 millions; the number of days on which demur- 
rage was charged was about 1 million, and involved 
29 million entries. The lost luggage department inquired 
into about 23,000 articles reported as missing, and regis- 
tered about 347,000 reports, of which many, however, 
referred to one and the same article. It need scarcely be 
said that in so vast an establishment the welfare of the 
employés is well considered in every respect. <A — 
number of institutions exist for their benefit. e 
have first the Pension Society, founded ‘in 1873, to 
which every clerk in the department belongs. The 
arrangements of insurance are considered to be as favour- 
able as is possible, consistent with security. The ordinary 
payment is 24 per cent. on the salary, and to this the rail- 
ways add an equal amount. A member who has paid for 
ten years can, by doubling his payment for five years 
more, obtain the right to a pension for ten years from that 
date. Ifa clerk leaves the office, he receives back the half 
of what he has paid, or the whole if he does not leave at 
his own wish ; in case of death his heirs receive the whole, 
with a bonus of 4 per cent., after deducting any amounts 
already paid to him as pension. The amount of pension 
begins at 25 per cent. of the average salary in the ten 
years after joining, and rises by 1 per cent. each year, up 
to a maximum of 67 per cent. A member is entitled to 
pension after ten years’ membership if he has reached the 
age of sixty, or at any age if he becomes _per- 
manently disabled. The society is managed by a com- 
mittee of twelve, half of whom are paying members, and 
half members of the Clearing House Committee. In 1875the 
number of members was 1912, and the capital £17,224, 
There is next a contingent fund, to provide for cases of a 
member being disabled by continuous sickness, There is 
a provident association, for assuring £50 at death; a 
deposit bank, guaranteed by theClearing House,and givin 
4 per cent. interest on deposits ; a literary society, wit 
reading-rooms, &c., and a library of 8000 volumes ; a dining 
club, for providing meals at reasonable rates ; a provision 
elub, a coal club, and various clubs for amusement, includ- 
ing a monthly debating society, a cricket club, chess club, 
dramatic club, Xe. 

The foregoing description will have told our readers 
something of the advantages, the business, and the orga- 
nisation of this enormous enterprise, which perhaps offers 
the best example known in England of the combination of 
large and conflicting interests for the common good. We 
cannot be surprised that Mr. Carlisle, to whom we are so 
much indebted, devotes the rest of his pamphlet to the task 
of recommending the system to the Russian railways, and 
explaining how i: might be adapted to their requirements. 


THE ARLBERG TUNNEL. 


Tue latest advices from Geneva state that the construc- 
tion of the Arlberg tunnel is proceeding in the western 
gallery at the rate of 2°22 metres, in the eastern one at the 
rate of 437 metres per day, and that the making of the 
lines of access will shortly be taken in hand. The 
construction of the Arlberg Railway, from whatever 
point we view it, is a question of the utmost importance to 
the future commercial prosperity of the Austrian empire. 
Hemmed in, as she is, on her north-western frontier by 
Germany, and in the south by Italy, the bulk of her exports 
have hitherto been forced to pass over the railways of one or 
other of these countries en route for the West, and she has 
been restricted and hampered by all the vicissitudes and 
hindrances of protective and rival policies. The altitude of 
the Alps dividing Austiia from Switzerland on the extreme 
Western frontier for a long time presented an almost insur- 
mountable barrier ; but the success of other similar undei- 
takings has at last stimulated the Government to shake off 
the shackles of tradition, and boldly to strike out an 
independent course for themselves, which will shorten the 
distance of transit, and relieve the export trade from the 
dues and hindrances that have almost crippled it. 

The most important feature in the undertaking is, of 
course, the Tunnel and its immediate approaches. More 
than eight years have been spent in studying the several 
routes proposed, and nearly every scientific body in Austria 
has been called upon or volunteered to discuss the different 
projects. The several routes will be seen by the accompany- 
ing plan, page 428, the one in a full line being that adopted 
by the Government in 1880. The alternative project, 
shown by the line dotted, is the one proposed by ih v. 
Nérdling in the same year, but rejected for obvious 
reasons. As it has already been the subject for some of 
the warmest technical polemics, no further mention need 
be made of it than to say that it offered more disadvan- 


tages and less technical and commercial opportunities than- 


any other. 

The line itself, from Innsbruck to Bludenz, is 135°8 kilo- 
metres in length, 713 of which, from Innsbruck to 
Landeck, are of the usual character of railways in Alpine 
valleys. The ruling gradients are 1 in 200 and 1 in 500, 
with the exception of two lengths, of 3500 and 2200 metres, 
which rise respectively 1 in 120 and 1in 110. Thesharpest 
curve on this piece is 300 metres, or about 16 chains 
radius. The character of the line from Landeck to Bludenz 
is‘totally different. Starting from the former place ata 
height of 77700 metres above the sea level, the route is 
obliged to leave the natural course of the valley of the 
Rosana, and rises with a series of gradients of 1 in 40 to 
the eastern entrance of the tunnel at St. Anton, at an 
elevation of 1302700 metres above sea level. The distance 
between these two points is 285 kilometres, but is broken 
at Pians, Strengen, Flirsch, and Petneu by stations, each 
400 to 500 metres long. 


From St. Anton the tunnel rises with a gradient of 
1 in 100 for a length of 4 kilometres to the summit, which 
is 1310°20 metres above sea level, or 533°20 above Landeck. 
From the summit downwards, on the other side, to the 
western portal at Langen, the gradient falls at the rate of 1 
in 66 for a distance of 627000 metres, and at this point enters 
its worse phase—as the distance fron Langen to Bludenz 
is only a little more than 25 kilometres, and the difference 
of level 655°78 metres, Bludenz being 21790 metres lower 
than Landeck, or 559°10 metres above sea level. This 
enormous difference is overcome by about 10 kilometres of 
1 in 344, and 15 kilometres of 1 in 33. 

The difference between the several routes previously 
proposed and the one adopted will be seen from the 
sections Figs. 1, 2, 3, 4. An en section is given in 
Fig. 6. Fig. 5 repres2nts the Tunnel sections, proposed for 
single and double line. The Arlberg Tunnel, as well as 
all works on the open line, will be constructed for two 
lines of rails. The earthworks will be for a_ single 
line. The minimum radius adopted on the length, 
Landeck to Bludenz, is 250 metres, or about 124 chains; this 
is somewhat in excess of the curves on the Brenner and 
Semmering lines, which have respectively 284 metres and 
189°6 metres radius, but allowance had to be made for the 
i ne of the gradients. The formation width ef the line 
is adopted in accordance with the requirements of the 
Deutscher Eisenbahn Verwaltung, viz., 5°7 metres. The 
rails are to be 7 metres long, of steel, and weigh 35 kilog. per 
metre. In every case the sunny side of the slope has been 
chosen. All the stations are on the level. 

Since the wonderful improvements made in boring tools, 
and the solution of the question of ventilation in long tunnels, 
more care has had to be taken in projecting the approaches 
than the actual trace of the Tunnel irthis rai!way. It is 
with the exception of the Pustherthal line, the only Alpine 
railway running from east to west. This direction has an 
immense influence on the climatic conditions of the pass. 
The winter is much longer and the collection of snow 
greater. In the Arlberg Pass the former lasts from seven 
to eight months, the temperature sinking to 30 deg. below 
zero Fah., or to 62 deg. of frost, and it is not an uncommon 
occurrence for the snow to lie several fathoms deep, caused 
by the ceaseless storms which rush backwards and Sootuaia 
from the Valley of the Rhine to that of the Inns. The 
estimate for the execution of the works, including the 
piece from Innsbruck to Landeck, is as follows :— 

Estimate Cost of Construction of the Line Bludenz Landeck and 
Landeck Innsbruck. 
Cost per kilom. Total cost. 


Surveys and direction of works ... ... ... £1,502 ... £96,900 
Expropriation of land ... ... ... .. .. 1,426 ... 92, 
253,100 
Small bridges under 20m. span... ... ... 1134 . 73,200 
Large bridges and main tunnel ... .... ... 25,129 1,621,600 
Ballast and platelaying ... ... ... ... 611 ... 39,400 
Rails, mechanical appliances, signals, &c.... 1,895 . 122,300 
Fencing telegraph, tools, stores, &c....  ... 465... 30,000 
Stations, pumps, water stations, &c.... ... 1,108 ... 71,500 
Total for the length Bludenz Landeck £43,390 £2,800,000 
Add the cost of the line from Landeck to 


Average cost per kilo, for the whole line... £26,105 ... £3,560,000 
It is estimated that six years will be occupied in the 
construction of the line. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE PRODUCTION OF PARAFFIN AND PARAFFIN OILS. 


At the meeting on Tuesday, the 3lst of May, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was by Mr. R. 
Henry Brunton, M, Inst. C.E. 


The discovery of paraffin wax, about 1830, was generally ascribed 
to Reichenbach, a German chemist ; but, nearly at the same time, 
Dr. Christison, of Edinburgh, obtained a small portion of that 
substance from Rangoon mineral oil. The credit of producing this 
wax in merchantable quantities ag however, to Dr. James 
Young, of Kelly, in Renfrewshire. In 1848, Dr. Lyon Playfair 
directed Mr, Young’s attention to an oozing of petroleum through 
a coal working at Alfreton, in Derbyshire. Mr. Young made 
arrangements to operate on this, and obtained a notable quantity 
of wax, as well as a light oil for burning and a heavy oil for 
lubricating purposes. After two years’ successful working, the 
supply of petroleum at Alfreton ceased. Mr. Young then, as the 
result of numerous and protracted experiments, succeeded in 
obtaining, by the — of gentle heat to coal in close vessels, 
an oleaginous liquid similar in character to petroleum. Prior to 
this period (1848-9), the distillation of coal was conducted at high 
temperatures for the production of gas, Mr. Young being the first 
to attempt it with the ostensible object of obtaining liquid products. 

e process, the main feature of which was the gradual and gentle 
application of heat, was patented in 1850, and the patent was 
successfully maintained, notwithstanding numerous attacks, 

About the same time the Boghead or Torbanehill mineral was 
discovered, from which Mr. Young obtained 120 to 130 gallons of 
oil per ton. It was worked out in 1862, and-paraffin oil had since 
been derived from the bituminous shales existent in the coal 
measures. From 80 to 90 per cent. of that now worked was found 
in the counties of Linlithgow and Midlothian, and large fields were 
believed still to exist. The yield of oil from shale was only about 
one-fourth that from the Boghead mineral, yet the companies 
engaged in the trade were in a fair state of prosperity. There were 
eighteen establishments in Scotland for the manufacture of paraffin 
oil, using 1,036,000 tons of shale per annum, and ae 34 
million gallons of oil. From this there were generally obtained, by 
the processes of rectification, 6 per cent. of naphtha, 35 per cent. 
of burning oils, 14 per cent. of lubricating oils, and 9 per cent. of 
solid paraffin, the remaining 36 per cent. being lost. he lightest 
portion of the naphtha, known as ‘‘ Gasoline,” was employed for 
carburetting air for the illumination of country houses, &c.; other 
portions were used for burning in open-air lamps and for dissolving 
caoutchouc; while the heavy portion was eal dissolving 
paraffin scale in the process of refining it. ‘‘ Burning oils” were 
sometimes divided into lighthouse-oil, which was of the greatest 
illuminating power and was the safest ; No. 1 burning-oil ; erystal- 
oil, which was No. 1 oil after treatment with acid and soda for 
removing its colouring matter and odour ; No. 2 oil, and marine- 
oil; but these varieties were generally mixed together and sold 
under various appellations. 

By the Petroleum Act of 1871, the flashing point, or temperature 
at which mineral oils should give off an inflammable vapour, was 


one, the apparatus designed by Professor Abel being employed ; 
the “flashing point” to 100 deg. Fah as by 
the old test, being fixed at 73 deg. by the “close” test. The value 
of mineral oiis as illuminants varied considerably. Lighthouse- 
oil had been the subject of extended experiments ; and, whereas, 
when this was first used, a great advantage was apparent, both in 
consumption and illuminating effect, over ve; etable oils, recent 
ae in lamps made by Mr. James N. Douglass, M. Inst, 
C.E., and others, seemed to have diminished, if not altogether to 
have destroyed, this superiority. Butit was reasonable to suppose, 
ees | to the larger proportion of carbon in mineral oil, that it 
should give better results, if consumed to the greatest advantage ; 
and, in consequence, the inference was that the lamps at present 
in use were not perfect in this respect. 

The lubricating mineral oils had the defect of being deficient in 
body. The viscosity of an oil was tested by measuring the time a 
certain quantity took to pass through a tube, and by comparing this 
with rape oil as a standard. This being represented as 1000, 
mineral oils had a viscosity of from 250 to 400. They were 
therefore mixed with vegetable oils in certain proportions, and an 
addition of from 20 to 30 per cent. was said to improve their 
lubricating properties. Paraffin wax was of varied fusibility : that 
of a low melting point was used in the manufacture of matches, 
and that having a higher melting point chiefly for candles. Paraffin 
candles, which were made with a slight admixture of stearine, gave 
a clear smokeless flame, and a considerably superior light to sperm 
candles. It was claimed for paraffin that it was pure olefiant gas 
in a solid form, was icamenel into this gas when exposed to heat, 
and consumed without giving off any impurities. 

The manufacturing processes for conducting the distillation of 
shale, introduced by Mr. Henderson, of the Broxburn Oil Works, 
Linlithgowshire, had led to the production of an oil of 1d. per 
gallon greater value, with an increased yield of ammonia, and at a 
saving of 1s. 6d. per ton, in fuel and maintenance of plant, on the 
shale dealt with. Mr. Henderson’s retorts were placed in an oven 
above the combustion chamber, and were not in direct contact with 
the fire. The carbon remaining in the spent shale was utilised, 
this being consumed as fuel for the retort, and by its slow 
combustion an equable temperature of about 800 deg. Fah. was 
maintained. In the old form of retort the fuel used was coal, and 
the difficulty of maintaining a moderate temperature was so great 
that temperatures ranging from 1200 deg. to 1500 deg. were some- 
times reached. The vapours from the retorts were led through a 
series of pipes, and partially 1 1. Theu lensed portions 
were, in some cases, further oo to condensation by pressure, 
or by a scrubbing process in a coke tower. The gas, still remaini 
uncondensed, was used as fucl. The ammoniacal liquor, which 
separated from the crude oil, was placed in boiler-stills, and the 
steam blown through sulphuric acid for the pee of sulphate 
of ammonia. By arresting the process before the formation of 
crystals in the ‘* cracker” box, and allowing some time for the 
precipitation of the arsenic and iron, and afterwards effecting the 
crystallisation by means of the evaporation of the liquid, an excellent 
commercial salt was produced from sulphuricacid, made from pyrites, 
The first step in the treatment of the crude oil was its distillation to 
dryness, when pure vesicular coke was left in the bottom of the 
stills. The oil was then subjected to an acid and alkali treatment, 
and was fractionally distilled, being divided into naphtha burning- 
oil, and a heavy oil containing 30 per cent. of paraffin scale. The 
burning-oil portion received another acid and alkali treatment, and 
was — fractionally distilled, when more naphtha was separated, 
as well as a heavy oil containing 10 per cent. of a more fusible 
paraffin. The burning-oil then received a final treatment, and on 
distillation was divided into the different qualities already men- 
tioned. Naphtha was rectified by distillation and treatment, it 
being also separated into the different gravities required by 
consumers. ‘The heavy oil, from the first stage of purification, was 
run into bags, which were squeezed in hydraulic presses, and in this 
way a portion of the scale was separated. The oil so squeezed out, 
as also the heavy oil from the second stage of purification, was 
cooled by being put over a drum refrigerated by ether machines, 
to 18 deg. or 20 deg. Fah., and was again squeezed, when more scale 
was obtained. Different methods were adopted, both for the 
separation of the scale from the cooled oil, and for lowering it to 
the necessary temperature. The paraffin scale was refined by being 
dissolved on three occasions in naphtha, again crystallised by 
cooling, and squeezed under hydraulic pressure. Its deodorisation 
was effected by blowing steain through it, when in a melted state, 
for sixty hours ; it was then agitated with animal charcoal, and was 
run through a paper filter into suitable moulds. The oil, pressed 
from the paraffin scale, received certain chemical treatments and 
was fractionally distilled, being separated into the required gravi- 
ties; the light portion being réturned as burning oil, and the 
remainder becoming lubricating oil, of 865, 875, 885, 890 gravities. 
Any paraffin scale which these might contain was further 
separated by being refrigerated and pressed as already described. 

The tar from the acid treatments was heated in large tanks to 
about 150 deg. to 200deg. Fah., and the dilute acid and oil in it 
set free. It was then consumed as fuel, either in the furnaces of 
the boilers stills, or with the object of evaporating dirty water. 
The soda contained in the tar from the alkali treatments was 
recovered by a process devised by Mr. Galletly, a chemist in the 
employment of Young’s Company at Addiewell; 50 per cent, of 
the soda used being so recovered at a cost of about 3s. per cwt, 
Owing to the demand for paraffin oils being principally in winter, 
large storage accommodation was necessary for the summer 
production. This was afforded by malleable iron tanks of 50,000 to 
100,000 gallons cach, as the oil only slightly affected that metal 
while it had a rapid action on lead or zine. The paper only professed 
to describe the mechanical means employed in the manufacture, 
and _. attempt was made to explain the chemical principles 
involved, 


In the past twelve months there has been an increase of 59 
members, 136 associate members, and 55 students, and a decrease 
of 14 associates, the honorary members remaining thesame. There 
are now on the register and lists 1276 members, 1435 associate 

bers, 565 iates, 18 honorary members, and 712 students, 
together 4006. ‘Twenty-five years ago the total of all classes was 
under 800. 

The Institution then adjourned until the second Tuesday in 

November. 


MISCELLANEOUS ACCIDENTS ON ENGLISH RAILWAYs IN 1880,— 
In addition to the accidents on railways during 1880, the follow- 
ing accidents occurred upon railway premises, but in these the 
movement of vehicles used exclusively upon railways was net 
concerned, namely :—3 passengers killed and 71 injured whilst 

ing or d ling steps at stations; 33 injured by being 
struck by barrows, falling over packages, &c., on station platforms ; 
53 injured by falling off platforms ; and 1 killed and 47 injured 
from other causes. servants of coynpanies or contractors, 4 
were killed and 633 injured whilst loading, unloading, or sheeting 
wagons; 222 were injured whilst moving or carrying goods in 
warehouses, &c.; 3 were killed and 131 injured whilst working at 
cranes or capstans ; 6 were killed and 197 injured by the falling of 
wagon-doors, lamps, bales of goods, &c.; 2 were killed and 328 
injured by falling off, or when getting on or off stationary engines 
or vehicles ; 5 were killed and 172 injured by falling off platforms, 
ladders, scaffolds, &c.; 2 were killed and 139 injured by stumbling 
whilst walking on the line or platforms ; 71 were injured whilst 
attending to stationary engines in sheds ; 38 were injured by be 
trampled on or kicked by horses; 8 were killed and 346 inj 
whilst working on the line or in sidings; 4 were killed and 152 
injured from various other causes. 7 persons who were transacting 


fixed as not under 100deg. Fah. This point was d d by the 
* ” test, but the its obtained by its means were variable 
and incorrect. By the Act of 1879, the test was made a “‘ close” 


b on the companies’ premises were also killed and 100 were 
injured, making a total im this class of accidents of 45 persons 
killed and 2733 injured, 
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RAILWAY MATTERS. ‘ 


‘Tur London, Chatham, and Dover and the South-Eastern Rail- 
way Companies announce that the new line between Dover and 
Deal will be opened for traffic on Saturday, the 15th inst, 

‘Tue total number of personal accidents of all kinds reported to 
the Board of Trade by the several railway companies during the 
year 1880 amount to 180 persons killed and 6692 injured. 

DvurtNG March last there was a large number of broken rails and 
axles reported on the American railways, but, singularly, only one 
broken wheel is in the record, which is in marked contrast to the 
preceding month, 

In the construction of the new Tay Bridge, piers for a double- 
way bridge will be constructed entirely independent of the old 

jiers. ‘he wind pressure has been taken as 201b. per square foot, 
and the design allows for 56 1b. pressure on bridge and train. Some 
of the old girders will probably be used in the new bridge. 

Tue new bridge over the Nerbudda, designed to carry the Bombay, 
Baroda, and Central India Railway, by Sir J. Hawkshaw, was 
opened on the 16th ult. The bridge is one of the longest in the 
world—4687ft.—and has cost about £340,000, most of which has 
been paid out of surplus over guaranteed interest earned by the 
railway. 

Writixc from Geneva on Tuesday a correspondent of the 
Daily News says :—** praperendete are being made with a view to 
running trains through the St. Gothard Tunnel by electricity, with 
motive power obtained from the Reuss and the Tessin. The —— 
of the Arlberg Tunnel proceeded last month at the rate of six an 
a-half metres per day. The making of the lines of access will 
shortly be undertaken.” 

Mr. W. G. BAGNALL, of the Castle Engine Works, Stafford, has 
just completed the smallest locomotive ever fitted together for 
practical use. This tiny engine, The Hampson, has a 3in. cylinder 
and 134in, wheel, and its maximum width is only 3lin. It is 
3-horse power nominal, and of 18in, gauge. The engine was tested 
on Friday with satisfactory results. Mr. Bagnall has recently sent 
engines of but ranges | "pace bulk to the Transvaal, Java, India, 
and other , and the present oneis destined for South America. 

THE Belgian Minister of Public Works, Brussels, will adjudicate 
or let the tenders for 23,000 tons of steel Vignoles rails, to be 
delivered in 1882 either for money pymes for the whole or part, 
or for a balance in gold in exchange for 10,000 tons of old iron rails, 
or fora balance in gold in exchange for 10,000 tons of old Vignoles 
rails, and 2500 old rails of various sorts and lengths. The 
adjudication of the contract or contracts will take place in the 
first-class waiting room of the station du Nord, Brussels, at mid- 
day, on the 29th inst. 

A LIGHT railway is much wanted from Wareham to Swanage, 
taking several small places in its route. A line has long been under 
consideration by the South-Western Railway Company; but not 
only is this likely to remain the position of the project in that 
company’s hands, but the line proposed would run short of Ware- 
ham, and lose half the advantages it might otherwise secure and 
confer. A tramway is also wanted to run from Bournemouth past 
Parkstone to Poole. This tramway should run a considerable part 
of its length along near the sea, so that it would connect Poole, 
the Sandbanks of the outer part of Poole Harbour, and the outer 
arts of Parkstone, which are now a long way from the South- 
Western Railway, and which, though being anaiie opened out, 
would be rapidly built upon if such a communication were opened. 

Or the 1238 railway tires which failed during the year 1880, 
50 were engine tires, 50 were tender tires, 13 were carriage tires, 
40 were van tires, and 1085 were wagon tires; of the wagons, 886 
belonged to owners other than the railway companies ; 993 tires 
were made of iron and 231 of steel, while the material of 14 was 
not stated; 50 of the tires were fastened to their yee | 
Gibson’s patent method, 1 of which left its wheel when it failed, 
24 by Beattie’s patent, 16 by Mansell’s patent, 40 by Drummond’s 
patent, and 1 by Brotherhood’s patent, all of which remained on 
their wheels when they failed ; 1090 tires were fastened to their 
wheels by bolts or rivets, of which 10 left their wheels when they 
failed ; 17 tires were secured to their wheels by various other 
methods, none of which left their wheels ; 96 tires broke at rivet 
holes, 215 in the solid, 13 at the weld, and 914 split longitudinally 
or bulged, 

Tue Lancashire and Yorkshire Railway Company, according to 
a contemporary, is about to build a single-span passenger station 
at Liverpool. It is to be no less than 75ft. greater in width than 
the splendid span of the Midland Railway Co.’s station at St. 
Pancras. This station was designed by the late Sir Gilbert Scott. 
The roof span measures 240ft., and the stations which in order of 
merit as to size stand immediately after it are : Lime-street, Liver- 
»00l, roof span, 222ft.; New-street, Birmingham, 211ft.; Central, 

lanchester, 210ft.; St. Enoch, Glasgow, 198ft. The total cost of 
the roof of St. Pancras Station, including the screens, was £53,483. 
The Lancashire and Yorkshire Company’s proposed new station 
is to cost nearly half a million. In inviting designs, the 
company offer for the design accepted £750; for the second 
best, £500; and for the third best, £350. In addition to the 
sum of £750 as an honorarium, however, they will allow the 
ful petitor 2 per cent. on the capital expended. 

Ovr Birmingham correspondent writes that the railway rates 
and the short hours at the pits remain topics of grave complaint. 
Individual ironmasters continue to appeal to the railway companies 
for fair play with their competitors. Mr. J. W. Sparrow has 
addressed the London and North-Western Company, contending 
for the same measure for Staffordshire as is meted to Lancashire 
and the west coast. He asks that in these last districts the com- 
pany carries minerals, say, 36 miles at 2s. 6d. in owner’s trucks, 
and 3s. in company’s trucks. Those also ought to be the rates over 
the like distance from North Staffordshire to South Staffordshire, 
and not, as is now the case, 3s, 10d. and 4s. 10d. respectively. Mr. 
Sparrow, in the same correspondence, admits that the ‘‘ unjust and 
comparatively unfair railway rates” are not the sole cause of the 
decline of trade hereabouts. They vate, but do not originate 
the evil. The primary cause of our difficulties is the eight hours 
system, and so long, he adds, as the Earl of Dudley gives his sanc- 
tion and support to that system, so long will our trade languish 
and continue to decline. 

A CORRESPONDENT of the City Press calls particular attention to 
the necessity for the further consideration by the Common Council 
of what is to be done with Billingsgate, in order to cheapen fish by 
making the market more easy of access. An outlay of a million 
and a-half would not effect the requisite improvements, as there is 
not room in Billingsgate for any extension without one interest 
giving way. In the first quarter of the present century the advent 
of railways effected a complete revolution in the mode of transit, 
and commencing with about the year 1836 the supply by water 
diminished, ont the supply by railway ually increased, until 
now, as will be seen by the figures published, for the 52 weeks of 
last year, there were 95,548 tons of fish received by railway, and 
26,587 only by water; that 95,548 tons brought by railway cost the 
consignor 5s. per ton for its delivery from the railway station in 
London to Bi lingsgate, and the railway companies are unanimous 
apparently in their desire to be relieved of the obligation of 
delivery, even at that price. There is also another serious charge 
for porterage, which amounts to 10s. per ton, and represents an 
amount in the aggregate on the 122,135 tons of fish that came to 
Billingsgate last ‘year to £61,768. The delivery of the fish by 
steamers is an additional expense of about 6s. per ton, representing 
£7978 per annum. If one half of the charge for the delivery from 
the railway station to Billingsgate, and the ‘‘bobbing” or porterage 
could be saved, the gain to the owners of the fish would be about 
£55,000 a year, All these charges on fish, which are so excessive as 
com with those on meat, render it necessary for a serious 
consideration of the question, 


NOTES AND MEMORANDA. 


Pure olive oil will saponify by combination with spirits of 
hartshorn, 

THE new library at the Royal Observatory at Greenwich, which 
has been sanctioned by the Government, is to consist of a room of 
one storey, 50ft. by 18ft., with galleries at mid-height. 

LARGE tracts of wormwood in American plains have been 
observed by M. — to be free from insect life of any kind, and 
he proposes to utilise wormwood leaves and stalks in various ways 
as a preventive of the ravages of the phylloxera. 

IrtpruM is being found in Oregon with gold, and appears as a 
black shining sand, in particles a little coarser than blasting-powder. 
There are portions of this State and the adjoining territory where 
it seems this metal may be found in abundance, for that which 
turns out to be iridium has long been familiar to the gold miners, 
and thought by them when noticed in the ‘‘ blowings” to be iron. 

In his annual report to the Bord of Visitors, the Astronomer- 
Royal remarks that Halley’s ancient tombstone, after its removal 
from Lee Churchyard—where it has been replaced by a new stone 
with a fac simile of the inscription—had been placed in the south 
ground, where it has been lying for several years. It has now been 
carefully restored, and mounted on the east wall of the lobby of 
the north dome of the Greenwich observatory. 

M. Trovve has been making experiments with a boat 18ft. in 
length, and 4ft. 3in. in width, driven by a small electro-motor and 
two sets of Wollaston elements, each weighing under 27 lb. The 
motor was placed on the rudder, and communicated motion by a 
chain to a small screw. A speed of 5100 yards per hour was made 
on the trial, which lasted a considerable time, the boat carrying 
three persons, 

In the Comptes Rendus appears an abstract of a 
Mode of Graphic Repre f Pl -roduced in 
Dynamo-electric Machines,” by M. Deprez. A curve, called the 
characteristic of the machine, is got thus : Communication being 
first broken between the ring and the exciting electro-magnets, a 
known current, from an external source, is sent through the latter. 
The ring is then rotated with a given velocity ; then the difference 
of potential between the two extremities of the (broken) induced 
circuit is measured. The auxiliary current is varied, and its 
intensities are taken as abscisse ; the ordinates are the differences 
of potential of the ends of the induced circuit. 

ACCORDING to an analytical report on silicate cotton, as used for 
covering steam pipes, made by Mr. Chas. O'Neill, F.C.S., for 
Messrs. Wilson, Pease, and Co., of Middlesbrough, the mean of 
a great number of experiments shows an advantage in favour of 
the silicate cotton covered pipe of 5°8 ed cent.; that is, for 100 

rts of steam entering the pipes it will deliver 5°8 more than the 

elt covered pipe, or, in other words, condense so much less. The 
exterior of the felt covered pipe soon reaches its maximum 
temperature, say 93 deg. Fah., when the external air is at 52 deg. 
Fah. The silicate cotton covered pipe does not show its maximum 
temperature for a considerably longer time, and does not rise 
higher than 79 deg. Fah. 

In this column, in our gete of the 20th ult., reference was 
made to a small battery of four elements for the condensation and 
storage of electricity, made by M. Faure, and brought over to this 
country with about a million foot-pounds of energy stored up in it, 
and taken to Sir W. Thomson for experimental p es. The 
box was only about a cubic foot in contents, and Sir W. Thomson 
has found that the million foot-pounds was not overstating the 
power of this power-storing box; for 260,000 foot-pounds was 
obtained from one of the cells after being discharged, and then 
recharged from the battery, after standing ten days. A little battery 
of seven boxes, one cubic foot each, will suffice to give the incan- 
descence of a hundred Swan or Edison lights for six hours, without 
any perceptible diminution of brilliancy. 

THE mean annual rainfall of Wiltshire for the past eleven years 
is 32‘l4in., the monthly maximum being 3°49in. in October, and 
the minimum 1°82in in March. As contrasted with the more 
strictly central districts of England, the summer rainfall is rela- 
tively less, and the autumnal and winter rainfall greater ; and as 
contrasted with places more open to the Atlantic to west and 
south-westward, the rainfall is relatively greater in summer and 
less in winter. At seventeen stations observations have been made 
for at least six years, at which, if the averages be struck for the 
eleven years, differentiating where necessary, the largest mean 
rainfall is seen to be 40°32in. at Corsham, near the summit of the 
long ridge separating the North Avon from its tributary Box Brook, 
and the smallest 29°76in. at Pen Hill in the north on the high 
ground between the Thames and its tributary the Cole. 

A CHEMICAL examination of the Buxton thermal water formed 
the subject of a paper by Mr. J. C. Thresh, read on the 2nd inst., 
before the Chemical Society. The author first had his attention 
attracted by the extraordinary statement of Playfair, ‘that this 
water contains 206 cubic inches of nitrogen gas per gallon.” 
Muspratt increased the quantity to 504 cubic inches. The author 
has repeated these determinations, but could only find about 22 cc. 
of N per litre. The erroneous results of Playfair and Muspratt 
seem to have been obtained as follows :—The gas which is found 
over the spring, contains N 98°98 per cent., CO, 1°02. They esti- 
mated the CO, in the water and assumed that the same proportion 
existed between the gases dissolved in the spring as was found in 
the gases evolved by the water. They completely overlooked the 
fact of the greater solubility of CO, in water, 

Dr. WALLACE, of Glasgow, has reported to the Clyde Navigation 
Trustees, on the corrosive action of the water of that river on 
metals used as sheathing for ships’ hulls. The different metals 
immersed were in plates 14in. long by 3in. broad, and so placed in 
the water that any chemical action was equal on all sides. The 
general results are thus stated in the report :—‘‘ These lengthened 
experiments show that, if a sheathed vessel had been moored for 
twelve months at the east end of Yorkhill Wharf, the percentage 
of loss on its sheathing, if of copper, would have been only 1°83, and 
if of yellow metal, 1°02; if in sold Dock, the loss would have 
been 1°62 and 1°28 per cent.; if at the east end of Lancefield Wharf, 
1°88 and 1°96 per cent.; if in Kingston Dock, 1°35 and 1°30 per 
cent.; and if at the wharf at the foot of Brown-street, 2°71 and 2°41 
per cent, respectively ; while on the east side of the sewer opposite 
the Custom House the loss would have been considerably less than 
the last-named, being only 1°66 and 2°28 per cent. respectively.” 

At a meeting of the Chemical Society, on the 2nd inst., a paper 
was read “On the Action of Solvents on Saponified Oils and 
Waxes,” by A. H. Allen and W. Thomson. No satisfactory pro- 
cess at present exists for the analysis of mixtures of hydrocarbons 
with animal and vegetable fatty matters, although a correct deter- 
mination is often of considerable practical importance. The pro- 
cess at first adopted by the authors is as follows:—10 grammes of 
the sample is weighed out into a 5in. evaporating dish, 50 cc. of an 
8 per cent. solution of caustic soda in absolute alcohol added, and 
the whole gently boiled, with stirring, until frothing occurs; 15 ce. 
of methylated Cp, should now be added, and heat applied till 
the saponified oil is dissolved; 5 grammes of sodium bicarbonate 
are then gradually added with constant stirring; and, lastly, 50 to 
70 grammes of clean ignited sand are sti in. The whole is then 
dried for twenty minutes in the water oven. The mixture is 
transferred to a ease test tube having an aperture at the bottom 
plugged loosely with glass wool. The tube is placed in a Xoxpette’s 

at extractor—a rather larger size than that usually made—adapted 
to a small flask, containing 100 cc. of petroleum spirit, polling 
below 80 deg.; then the extraction is complete. The petroleum 
spirit is distilled off, and the dry residual matter weighed. The 
authors obtained the following percentages of unsaponifiable 
matter :—Lard, 0°23; olive oil, 0°75; German rape oil, 1003 cotton- 
seed oil, 1°64; cod-liver oil, 1°32 and 0°46; sperm oil, 39°14 and 
51°31; spermaceti, 40°64; beeswax, 52°38; C 


; arnauba wax, 54°87; 
Japan wax, 1'14; resin oil, 98°72; mineral lubricating oil, 99°90, 
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MISCELLANEA. 


A MEAT freezing establishment has been erected at Orange, New 
South Wales, and provision made for the daily slaughter of sixty 
bullocks and 400 sheep. 

On Wednesday night, the 1st inst., a singular accident occurred 
at the Leicester Gasworks. In consequence of the heat the 
iron roof of the retort-house seems to have been injured and 
weakened by expansion, and late in the evening it fell with a loud 
crash, not a single portion of the structure remaining. 

PrRoFEssork LOooMIS appears still to be experimenting in aerial 
panty Apne pen without wires—and it is now said that he 
proposes to establish communication, through the current which he 
claims is always found at a great altitude, between one of the 
highest peaks of the Alps, in Switzerland, and a similarly situated 
station on the Rocky Mountains, 

AxsouT three months ago coal was advertised in Melbourne at 
from 22s. per ton delivered in town, to 29s. per ton delivered in 
remove suburbs. These prices are locally attributed to the ‘‘keen 
competition among the pit-owners at Newcastle and the shipowners 
in Sydney and Melbourne.” The Colonies and India might try to get 
some of these coal and shipowners over here to London. 


THE project for cutting a canal through the Isthmus of Corinth 
so as to connect the Adriatic and Agean seas is being energetically 
taken up, and a concession has been granted to General Tuer, a 
French geographer. As the Emperor Nero started this job once it 
is hardly a new one, but Corinth needs it as much now for its 
prosperity as it did in days so long gone by, when it was abandoned 
and ineffectual forts erected in its line. It is surprising that this 
canal has never been cut. 

Tue firemen of Hull are on strike. About 140 have ceased work, 
and the number is increasing as steamers arrive. The present rate 
of wages is 25s. per week for weckly ships, and about £3 5s. per 
month for steamers running longer passages. The men say that, 
now trade has revived, they are entitled to their old rate of wages 
—28s. in weekly boats, and £4 a month in other vessels, the 
rates having been reduced during the late depression. The Hull 
ships’ carpenters returned to work last week at the old terms, after 
three and a-half weeks strike. 


COMMENTING on the yearly gathering of the German beetroot 
sugar industry, the Cologne Guzette remarks, that Germany, which 
last year with 409,000 tons ran Austria with its’ 460,000 tons very 
close, is likely this year with 530,000 tons to stand first in beetroot 
sugar countries. This development, moreover, has not been nursed 
by bounties, for the drawback on exportation, based on the calcula- 
tion that 11°75 centners of best produce one centner of sugar is very 
near the mark, the last nine years’ average having been 11°60. 
Home consumption, however, is rather declining than increasing, 
and the Cologne Gazette suggests a reduction of duty as in England 
and France to stimulate the consumption. 

THE revenue of the Canadian canals for the year 1880 amounted 
to 336,296°74 dols., an increase of 175,173 dols. over the previous 
years, the revenue of the Welland Canal being 147,584 dols., that 
of the St. Lawrence Canals being 99,562 dols., and all the rest 
under 20,000 dols. The number of vessels passing through the 
several canals during the past season was as follows :—Welland 
Canal, 4104; St. Lawrence Canals, 11,340; Chambly Canal, 3296; 
Burlington Bay Canal, 989; Ottawa River Canal, 5202; Rideau 
Canel, 2682; St. Peter’s Canal, 153; Newcastle District Canals, 8; 
making a total of 25,774. Of these 21,387 were Canadian vessels, 
and 4387 United States. 

THE first sod of the new storage reservoir at Thustoke was cut on 
Saturday by Alderman Avery, the chairman of the Water Com- 
mittee of the Birmingham Corporation. The reservoir will cover 
an area of ninety acres, and will have a storage capacity of 
400,000,000 gallons. There will be a smaller reservoir capable of 
holding 20,000,000 gallons, into which the water from the river 
Bourne will flow, so that any solid impurities may subside before 
it passes into the larger structure. The cost of the reservoirs will 
be £78,900, and the engines, boilers, and buildings will bring the 
amount up to £125,000. The ceremony of cutting the first sod was 
followed by a luncheon, at which the Mayor presided, and presented 
Alderman Avery with a richly-chased jug and a pair of goblets. 


SPEAKING of the steam engine indicator, the American Machinist 
remarks that :—‘‘ It seems rather ridiculous to consider a string as 
a connection to an instrument otherwise so delicately constructed. 
The rotary reciprocation needed for the paper cylinder ought to 
be prom oe by means of some positive movement attached to 
some positive detail of the engine which is accessible for the purpose 
by suitable connections.” ‘‘A new indicator has been invented in 
Norway by which the ordinary motions are reversed. The card is 
stretched upon the quadrant of a cylinder, which receives the reci- 
procating motion from the steam in the cylinder, and the pencil is 
attached to mechanism connected with the piston rod. The pencil 
can be moved sideways, so that a continuous number of diagrams 
can be taken without moving the card. It is connected in the usual 
way with the steam cylinder.” 

Four years ago the owners of land in Somersetshire obtained a 
private Act of Parliament enabling them to improve their lands, 
and deal with the floods which have every year devastated the 
richest portion of their lands. Since then a body of thirty 
Commissioners have been engaged in establishing the machinery of 
the Act. They recently finished their labours. They have 
surveyed in all 123,000acres. They have established sixteen Boards 
to carry out the cleansing, repair, and maintenance of the various 
drains and watercourses. They have established a Central Board 
to harmonise and control the whole area, to carry out all the 
arterial drainage of the county, and to adjust any differences 
between the Boards. The thirty Commissioners having accom- 
plished their work are now retiring from office, and the elected 
Boards succeeded on the Ist inst. All this has been accomplished 
without any Government help of any sort. The cost has been over 
some lands 2s. 1d., and on others ls. 7d. 


Corn is often used as fuel in some parts of the States, and is 
much cheaper than other fuels. It is, moreover, a fuel which can 
be yearly produced, while each year reduces the coal supply. The 
Iowa State Register looks at the question in a matter-of-fact way. 
It has tried corn as fuel, and finds that corn in the ear can 
burned in stoves made for either soft or hard coal, and is an espe- 
cially good fuel for cooking stoves. Moreover the cost of growing 
corn in Iowa is so small that it is as economical to raise corn for 
fuel on the prairies as it is to import coal or grow wood, certainly 
off the lines of railway. An acre of corn can be raised for about 
6 dols., including the rent of the land. Fifty bushels of corn will 
weigh 3500 lb., or equal to a ton and three-quarters of soft coal. 
This, at 15 cents per bushel—which is as much as corn was worth 
on the farm away from railroads last winter—would be as cheap 
for fuel as soft coal at 4 dols. per ton. 


An American contemporary remarks that castings seem to 
manifest peculiar freaks and irregularities for which it is difficult 
to find the cause. ‘‘They occur sometimes in the sand, sometimes in 
the venting, and often with wrong ne. For instance, the 
quality of facing sand must always be graded, according to the 
castings to be made, heavy or light, ae or shallow in the mould. 
Again, inferior coal in facing sand is detrimental. Possibly the 
dealer in foundry facings has been grinding inferior stock, instead 
of igetting a carbon in the form of coal dust to stand the iron 
pouring against the mould. There has been dirt and slate ground 
in with the coal. This is a cause of scabby castings, together with 
too fine a sand or a sand without body, which all moulders dread 
except for very light work. If moulders could only have good 
sands, good irons and good facings, and the same stock supplied © 
each time, there would be little need of complaint ; but the geology 
of our country is not such as to admit of digging moulding sand at 
every back door, when moulding sand costs from 40 dols, 

50 dols, a car delivered in a foundry yard,” 
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MESSRS. 


Fig. 49. 


THE MILLING EXHIBITION. 
No. V. 

At the lower end of the Hall was a very handsome timber 
building containing the plant adopted by Messrs. Nagel and 
Kaemp, of Hamburgh, for whom Messrs. Sanderson and | 
Gillespie, Mark-lane, are 
ing was decidedly the best in the exhibition, the others being 
of a temporary nature and not intended to be noticed, save 
as platforms whereon to place machinery. The building | 
was very ornamental in appearance, and of the Swiss chalet | 
type. The building having five floors, is shown in longitu- 
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filters f ; on the first floor the smooth crushing rolls are 
p ; on the second floor the spouts for sacking the flour 
and offals, and the store hoppers for wheat ; on the third 
ing machines; on the fourth the scalping 
son a reels, purifiers, and stive-room. The centrifugals are at 
nts. Asastructure this build- cand c,, the dressing machines, c, and c 
The wheat crushed 
is into the dismembrator, thence into the filter, 
and next elevated to the centrifugal; here the heavy 
bran is separated and passed directly to the rolls a, and a, 
y ing five fi i tobe flattened. After crushing the bran is 
dinal and transverse sections in Figs. 44 and 45 respectively. | other side of the dismembrator, b, , thence to the other filter, 
On the lower floor was a dismembrator, and beneath it the | f, ; it is then elevated to another centrifugal and dressed. 
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marked g and g,. 
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NAGEL AND KAEMP’S EXHIBITION MILL AND MACHINERY. 
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Fig. 45.— “ransverse Vertica { Section. 


, elevators are 
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y the rollers 


into the 


_middli 


roll runs in 


and semolina to flour. 


This roll is 


This process of rolling the wheat and bran is carried on 
simultaneously, and the finished products sacked. The 
semolina and middlings are purified and collected until the 
rolling of the wheat and bran is finished, then the machires 
just used are again brought into action for reducing the 
Samples from a mill 
where this system is in operation were exhibited. The 
machinery is of very high class and workmanship. 
The crushing rolls, Fig. 46, are well worth noticing. One 

oor gs fixed to the frame. i 
driven by a belt at a speed of 250 revolutions per minute. 
The other roll is carried in a massive 
both sides of the machine. By means of a han4d- 


frame centred on 
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MESSRS. NAGEL AND KAEMP’S MILLING MACHINERY. 
Fig. 47. 


Fig. 46. 


wheel H, and worm gearing acting on a screw contained 
in the box shown, the curved frame B is raised, and so causes 
the front roll to come in contact with the driven roll. A 
spring is provided in the box S to give a slight elasticity 
to the pressure, and an index shows the amount of pressure. 
A feature of this machine is that one roll only is driven, 
the other is caused to revolve by being forced into contact 
with the driven roll. This ensures Shoth running at the 
same surface speed, and gives a purely bruising action to 
the wheat. Notwithstanding the high speed, these rolls 
run with great sen anes By no doubt, to good work- 
manship and the massiveness of the framing. 
_ After passing through the rolls, the crushed wheat falls 
into the dismembrator below. A single machine is shown 
in Figs. 47 and 48—that exhibited was double. This 
machine is very similar to the well-known Carr’s disin- 
tegrator, and consists essentially of two discs, studded with 
steel pins. One of these discs is fixed ; the other revolves 
at 3000 revolutions per minute. The steady working of 
this machine was truly remarkable. The are 
unusually long, and are mounted in a peculiar manner, 
shown in the section. The casting carrying the “idle” 
pulley, for = the belt, is also a very neat 
piece of work; and the object of this machine 
is to detach thoroughly the adhering particles of the 
crushed wheat, and render it possible to separate the 
different products by means of the centrifugals. Any 
moisture which may have been set free in the crushing 
process is taken away by passing the crushed wheat 
through a machine below the dismembrator, called a 
filter.” This machine consists of an exhaust fan drawing 
air through flannel from the dismembrated products ; at 
intervals the flannel is automatically shaken to detach the 
adhering flour dust, &c., which would otherwise clog it up. 
g. 48a shows one of Messrs, Nagel and Kaemp’s patent 
oe Their action is much the same as those 
already described. For separating the semolina the outside 
cylinders are covered with wire or perforated zinc ; for the 
finer separations, with silk. The castings as on all these 
machines were particularly good. The purifiers used in this 
— are Prokopec’s patent, manufactured by Messrs. 
Nagel and Kaemp. Figs. 49 and 50 show one in perspec- 
tive and by longitudinal section tively. We give their 
own description. “By this machine the middlings or 
semolina are sized into four assortments, owing to the 
action imparted to the sieve, which is coated with the 


selected numbers of silk gauze. These assortments are 
uided to the compartments in the body of the machine 
intended for their treatment by inclined boards, where, by 
the action of the exhaust and the specific gravity of the 
icles, each assortment is again subdivided into four 
Pestinet se tions, which are, however, usually re-united 
after purification, so as to form four or eight assortments 
only. The arrangement of the machine is such that each 
particle of the sixteen streams of middlings is subjected to 
the exhaust air four times; the purification is consequently 
rfect.” A very ingenious and simple hoist is also exhi- 
ited, driven by frictional ing, and provided with a 
safety catch. Messrs. Nagel and mp’s machinery was 
driven by one of Messrs. Robey and Co.’s engines. 


JOHNSON’S BALANCED SLIDE VALVE. 


A BALANCE cover for relieving a slide valve from pressure 
should be susceptible of immediate adjustment to the back of 
the valve, and of being held absolutely rigid when adjusted. 
The arrangement illustrated by the engraving herewith, which 
we reproduce from the American Machinist, it is claimed, meets 
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all the requirements. The balance cover B is pressed against the 
valve by the fine-threaded screw ring C, working in the nut D, the 
nut being a thin brass ring fitting a recess in the steam chest 
cover, and held from turning therein. The edge of C is dished, 
or made concave, to fit the portion of a sphere upon B, against 
which it presses, forming a ball-and-socket joint therewith, to 


insure perfect seating of the faces when brought together. The 
block L is for turning the ring C, the outer end being formed for 
a wrench, while the other end extends through the steam chest 
cover, and has prongs or projections, fitting openings in the 
flange of C. The bolt P and nut O are for securing the parts 
when adjusted, the nut being dished to fit against L, which is 
turned toa common centre with the spherical portion of the 
balance cover. The adjustment is made with the throttle open 
and steam pressure on, the engine being placed upon its centre, 
and the excentric rod disconnected, so as to move the valve by 
hand to ascertain when the valve is in balance, the manner and 
operation of doing which will be clearly understood from the 
construction. The inventor is Mr. William Johnson, Lambert- 
ville, N.J., United States. 


THE STEPHENSON CENTENARY.—We have received one of the 
first impressions of a Stephenson memorial medal, executed and 
struck by Mr. Thomas P. Chapman, Buckingham Palace-road. The 
medal has on one side a very fair lik of Steph , and on 
the obverse a view of ‘‘ Locomotion No. 1,” the first engine which 
ever drew a passenger train on a railway. The medal has been 
struck from very good dies. 

Kine’s CoLtLEGE ENGINEERING SocreTy.—At a meeting of this 
society, held on Friday, May 27th, a pay was read Mr. 
E. K. Burstal, M.1.C.E., entitled, ‘‘Some Notes on the Construc- 
tion and Management of Waterworks.” The author spoke of the 
extensive works e ted by the ancients, and of the comparatively 
little progress made to afford a aye! supply to towns, until quite 
recent years. In continuing the subject, the various sources of 
supply, and the relative cost of obtaining water from them was 
dwelt upon. A short description of the principal duties connected 
with the management of large waterworks followed, and the paper 
concluded with some remarks upon the transfer of und i 
from companies to local authorities, which the author considered 
was, on the whole, decidedly undesirable, urging some strong fact 
in support of his view. 

CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS.—The 
president of the Institution of Civil Engineers gave a conversazione 
on Friday evening last in the South Kensington Museum and 
galleries. About 2000 ms were present, egret large 
number of distinguished guests of the president, by whom and 
Mrs. Abernethy the company was received. Besides the very 
numerous attractions of the museum and galleries, the entrance to 
the ap ata in which the reception took place was most taste- 
fully decorated with plants and flowers, and a celebrated Hun- 
garian Band gave a selection of music during the evening, which 
was most attentively listened to. The attractions of the evening 
were, of course, chiefly in the gathering as a conversazione, but 
every possible arrangement for the refreshment and comfort of the 
company was made, and a very pleasant evening was spent by 
everyone present, 
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THE STRENGTH OF FLUES. 


Tue following table is taken from a report to the Marine 
Department of the Board of Trade, prepared by Mr. Richards, | 
on the testing of two main boilers, a donkey boiler and a super- 
heater of the steamship Pharos. We have referred at some | 
length to this valuable report in another page. The table, it will 
be seen, gives a comparison of the results of various systems of | 
calculating the collapsing strength of boiler flues, with the results 
obtained in practical tests. The rule given in column 7 is Mr. 
Richards’s, and appears to be most consistent with facts. 

In the case of the furnace tube tested at Leeds the collapse 
was believed to have ‘taken place at a lower pressure than it 
otherwise would have done, owing to the presence of a bulge of 
about Jin. in depth where the collapse began. This may account 
for the pressure borne by this tube being proportionally so much 
lower than that tested at Greenock. Comparing the figures in 
column 9 with those in columns 10 and 11, we see that whilst | 
Fairbairn’s rule as ordinarily adopted gives very inaccurate | 
results, those obtained by the formule at the heads of columns 
6 and 7 are much more nearly accurate. The greatest divergence 
from the actual results obtained by experiment occurs with the | 
largest and thinnest tubes in which a slight deviation from the 
cireular form is obviously most prejudicial. As the calculated 


pressures are in all cases but one in excess of the actual, the 


| constants if further modified would evidently be reduced. 


A formula used by some engineers for ascertaining the working 
pressure to be allowed for the furnaces of marine boilers is as 
follows :— 

89600 x ¢* 

LxD 
where ¢, L and D stand for thickness of plate, length of flue, and 
diameter. 

The above would appear to be intended to allow one-ninth of 
the pressure obtained by Fairbairn’s formula :— 

806,300 + ¢* 
LxD 
As that rule with the five furnace tubes in the tabulated form 
gives results 235, 162, 64, 127,and 142 per cent. in excess of 
those actually obtained, it is obvious that it is an unreliableguide 
for ascertaining the proper working pressure. The factor of 
safety with the working pressure obtained by the above rule, 
instead of being 9, as might appear to be the case to some 
persons, is respectively only 2°6, 3°4, 5°4, 4°0, and 3°7 in the five 
cases given in the table. The rule, as might be antici- 
pated from the results previously given, is most inaccurate with 
the tubes constructed with lap joints. 


Working pressure = 


Collapsing pressure per square inch = 


gee ieee |e | 
Caleulated collapsing Pressure per square 324 
| inch of furnace tubes by hed 4- | 
Furnace tubes Joints. xa ry a = £3 = Eos Se 
: = Es 5 SEE 
1 2. 6 9 10. ll 22. 13. 
ft. in. Ib. 1b. Ib. Ib. Ib. Ib. 
Fire-box cf donkey Meam diam 3 } 
Jor Length 3 Lap. 545 670 268 00 172 °/, | 233 | 44 45 
boiler, 8.8. Pharo: ( Thickness © 03! ) greater. greater. greater. | | 
| 
ac oi Diameter 
Length Lap. 605 683 = 273 200 | | | 162%, | 
{ Thickness 0 047 ) greater. greater. 
(Diameter 3 2 | 
Furnace tube tested! 7 2 weidea. | oss 740 427 — | 40 | | 725] 
** **( Thickness 0 0} ) greater. greater. | | 
{ | | | 
Diameter 3 2 | | | 
** **( Thickness 0 02) greater. greater. greater. | | 
Diameter 4 6! 
tested \ Len; 6 0) | 
y the Engineer- / TwoLengthsof | - lage | lon | 
in-Chief, United) 3 feet joined |? Butt. | 239 179 — 228 | | 26 4°9 
States Navy .. by flanges j greater. greater. jeree r. 
Thickness 0 0} | | 
CONTRAOTS OPEN. sion is not to titute a ly in favour of this railway. (23) 


RAILWAY FROM ZAFRA TO HUELVA, SPAIN. 


TENDERS for the concession for the construction and working of 
this railway will be opened and adjudicated = at Madrid on the 
12th August next. The competition for Spanish railways is 
usually very limited, the restrictions and conditions of the conces- 
sion being of a deterrent nature to outsiders; but we believe 
that large profits are in almost all cases realised by the conces- 
sionaires. The estimated maximum total capital required for this 
undertaking, allowing ample margin for contractor’s profit, is two 
— sterling. A deposit of £20,000 must be made with each | 
tender. 

The adjudication will be made by a sort of Dutch auction, the 
competition turning chiefly on the willingness of the parties ten- 
dering to accept from the Spanish Government a subvention of less 
amount than thesum named in condition No. 15 of the concession, 
and then upon reductions in the fares and rates to be charged, and 
upon the number of years for which the concession is to last. The 
promoter of this undertaking—Mr. Sundheim—will have the right 
of claiming the concession on the terms of the lowest tender that 
may be made, and should he not exercise his option, the successful 
competitor will have to reimburse him a sum of about £10,000, 
being the taxed value of the plans, surveys, and preliminary 
expenses incurred. 

ubjoined are the chief conditions of the concession :—({1) The 
railway must be completed and at work in six years from the accept- 
ance of the tender. (2) No variation of the approved plans may 
be made, except in accordance with the laws. (3) There are to be 
stations at Zafra, Medina, Valencia del Ventoso, Fregenal, Cum- 
bresmayores, La Nava, Cortegana, Valdeanusa, at the junction 
with the branch line to the South-Eastern of Portugal Railway, 
La Zarza, Calaiiasmines, Gibraleon, and Huelva. (4) Within a 
fortnight from allotment of the concession, the concessionnaire 
must deposit the sum of one hundred thousand pounds as security. 
(5) The works must be commenced in three months from accept- 
ance of tenders. (6) The rolling-stock is to consist at least of the 
following :—2+4 locomotives, of which 10 to be six-wheeled coupled ; 
90 passenger carriages; 15 luggage vans with brakes ; 140 goods 
trucks, of which 20 with brakes; 120 mineral wagons, of which 
10 with brakes ; 35 cattle-trucks ; 105 platform trucks, of which 
15 with brakes. (7) First and second-c carriages 
cushioned. (8) The postal service is to be carried on free of 
charge. (9) At least two wires of the telegraph must be kept 
and maintained for the Government service. io) Prisoners and 
convicts must be carried free, in vans of a class to be specified. 
(11) The railway may not be opened for working until inspected by 
the proper Government official. (12) No locomotive or —- 
may be used until passed by the Government inspector. (13) 
completion of the works a detailed plan must be made under 
official inspection and deposited with the Department of Public 
Works. (14) The railway must be worked in accordance with the 
subjoined tariff of fares and rates, which tariff is subject to revi- 
sion every five years after opening of the railway. (15) This rail- 
way will receive a subvention of £440,000 sterling payable by equal 
monthly instalments during six years from the commencement of 
the works, and subject to their being duly proceeded with. 
Exemption from customs duties is also granted on all plant and 
rolling stock required for construction of the railway and during 
the first ten years of its working. (16) The concession will be 
voidable in case of non-fulfilment of its conditions by the conces- 
sionaire, or in the event of his bankruptcy, or if in three years 
from the date of adjudication of the concession there should not 
have been expended in works or material a sum equal to one-fourth 
of the whole estimated cost thereof; excepting always cases of 
force majeure duly provable. (17) The concessionaire must 
provide for the expenses of Government inspection. (18) The con- 
cessionaire may transfer his rights, subject to official approval. 
(19) During the last ten years of the concession the Government 
may apply the profits of the working to the maintenance of the 

ilway should the concessionaire fail to comply with this duty. 
(20) At expiry of the concession the railway must e over to 


the State in accordance with the law on the subject. (21) The 
State may at any time acquire the undertaking in the public 
interest, on a valuation of the profits thereof. (2 


) This conces- 


The railway to be worked under bye-laws and regulations, which 
must be submitted to Government approval in matters which may 
affect the public interest. (24) The Department of Public Works 
will supervise and inspect as ordered by law the management of 
the railway, and its officials must carry out the orders they may 
receive from the Government inspectors. (25) The concessionaire 
will have to appoint an agent to reside in Madrid, who will be the 
means of communication between the Government and the under- 
taking. (26) The concession is subject to the rights of property 
and of third parties, as settled by the general laws of Spain, and 
is subject also to the tariff of maximum fares and rates subjoined. 
(27) After deposit of the sum named in condition No. 4, the grant 
of the concession will be duly made in favour of the successful 
competitor, with whom a formal contract will be executed in the 
terms of the conditions here specified. 

Tariff of maximum rates and fares :—First-class passengers, one 
penny halfpenny per mile; second, one penny farthing ; third, 
three farthings. Perishable goods by passenger trains, eightpence 
per ton per mile. 

Merchandise :—First-class—Manufactured and fine goods, three- 
pence halfpenny per ton per mile. Second-class—Raw goods, assugar, 
indigo, copper, dye-woods, washed wool ; also cotton-thread, metal 
work, cheese, homespun cloth, tallow, tobacco, &c., twopence 
three farthings per ton per mile. Third-class—Minerals, coal, 
coke, iron, steel, lead, brandy, wine, oil, cork, stone, bricks, tiles, 
lime, slates, timber, cotton, unwashed wool, oranges, flour, bran, 
&c., twopence farthing per ton per mile. Fourth-class—Corn. 
charcoal, and firewood, twopence per ton ot mile. On goods 
carried less than ninety miles, a terminal charge may also be 
levied, varying from sevenpence to one shilling per ton. 

A few ps To particulars may be obtained by application to 
Messrs. Yglesias and Son, 9, King’s Arms-yard, EU, London, 
and comiplete plans and specifications may be inspected at the 
porter’s lodge of the Ministry of Public Works at Madrid. 


. LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE LOSS OF H.M.S. DOTEREL. 

Srr,—Having read with much interest the able article on the 
destruction of the above vessel in your issue of the 3rd inst., I 
should like, with your permission, to supp t the same with a 
few remarks of my own, believing as I do, with the writer of that 
article, that a highly probable cause of the disaster has been a 
sudden explosion of gas accumulated in the coal bunkers. 

This conviction has been much strengthened by a careful re- 
perusal of a report I have had by me since its issue, by the Royal 
Commissioners appointed to inquire into the Spontaneous Combus- 
tion of Coal in Ships (1876), which, in addition to many technical 
and scientific data on this important subject, as well as a great deal 
of information from ship-owners and others practically interested 
in the coal export trade of this country, contains a paper by such 
well-known authorities as Professor F. A. Abel, F.R.S., and John 
Percy, M.D., F.R.S., both of whom were included on the Commis- 
sion referred to. This valuable paper describes simply and clearly 
the chemical conditions which tend to originate and develope 
spont: bustion, and those which produce explosion. 

In the form of appendices to this report, are given some most 
valuable returns, showing to what kinds of coal these casualties 
are chiefly attributable, and also to what countries or ports the 
vessels are destined on which these explosions take place ; and it 
is not a little remarkable that by far the larger proportion of 
casualties to vessels from spontaneous combustion and explosion 
take place to vessels wet oe to South America, the chief 
reason or explanation of this being, that the kind of coal mostly 
shipped to South America is from Wales, and being of a fiery or 
gaseous nature, is dangerous to carry on long voyages. 

Having myself been engaged some few years in South America on 
engineering duties, I can, to some extent, confirm from my own 
experience the accuracy of these statistics, having on more than one 
occasion seen several vessels at one time, scuttled and sunk in the 


harbour of Monte Video from this very cause, viz., spontaneous 
combustion, the ships being scuttled to save them from fire and 
afterwards raised, their cargoes being first brought to the surface by 
the aid of divers, and as HAMS. Doterel a in her last suppl 
of coal at Monte Video before leaving for the Pacific, there is much 
reason to suppose, as you have clearly pointed out, that the seat of 
danger has been in the coal bunkers. At the same time it is to be 
hoped that the Admiralty have sent out rigid instructions to those 
engaged on the scene of the disaster to leave no stone unturned in 
the attempt to prove or to find out what has actually been the real 
cause of so dreadful a disaster to one of the latest additions to our 
navy, and accompanied with what is far worse, viz., the loss of so 
many brave hearts; and with this end in view the authorities at the 
Admiralty, I trust, have secured and sent out to Sandy Point the 
services of some well-known engineering expert to make a thorough 
examination on the spot of everything brought to the surface which 
can in any way bear upon the cause of the disaster, whether it be 
in connection with the coal bunkers, boilers, magazines, or any other 
possible seat of danger. This done, and coupled with the services of 
one or two intelligent divers, acting under the instructions of the 
expert referred to, it is highly probable tbat by-and-bye, not only 
the Admiralty, but the general public of this country would be 
relieved from a very serious strain and grave apprehension in con- 
nection with this painful subject by Teewian to what cause its 
origin has unfortunately been due. JOHN Hayes, 
Leadenhall-street, E.C., June 7th. 


COLD AIR MACHINES, 

Sin,—The great P. and O. steamer, Kaiser E. Hind, arrived in 
Southampton from India last week. This ship is fitted with a Lell- 
Coleman machine. Mr. Lightfoot is apparently unable to supply 
any practical data as yet, owing to the recent construction of hie 
machinery, concerning its performance at sea. Mr. Coleman is not 
in this predicament. If he will kindly publish the log of the 
performance of the cold air machine on board the Kaiser KE. Hind 
on her run home, he would no doubt set many doubtful points at 
rest. If he is unable or unwilling to do this, perhaps he will 
answer the following questions :—({1) What was the temperature 
of the meat room on the voyage? (2) Had the cold air machine to 
be stopped for repairs? If so, how often and for what time’ If 
not, a statement to that effect would prove reassuring to 

Liverpool, June 7th. ZERO. 


Sir,—Referring to Mr. Lightfoot’s letter of the 27th May, and 
an editorial remark at foot, permit me to observe that I had not in 
my mind maximum velocity when I wrote my letter, for I can 
show machines of the Bell-Coleman pie oy which do run at any 
speed between thirty-two and 120 revolutions per minute, with 
regularity, and with fly-wheels of no inconvenient size whatever, 
and that the “hitching” motion referred to by Mr. Lightfoot only 
occurs in some of the machines which have been put on board for 
experimental purposes under certain conditions as regards space, 
and from the data of which Mr. Lightfoot is now evidently 
working. 

I have also to remark in further reference to this subject, that in 
your article of May 13th, on the Dartford Experimental Machine, 
it is stated that with an initial temperature of 90 deg. it cools air 
to 50 deg. below zero, with an air pressure of 55 1b. per square inch 
—that is through an effective range of 140deg. Iam able to state 
that with the Bell-Coleman machines the same reduction of tem- 
perature has been on an average attained by working at from 40 lb, 
to 45 lb. air pressure. 

It is impossible, of course, for me to keep control over the many 
machines of the Bell-Coleman Company in the same manner as 
Mr. Lightfoot watches his machine at Dartford, and it may be that 
isolated machines of the Bell-Coleman Company, from having 
short connecting rods or other causes, such as want of steam power, 
cannot conveniently be worked at higher pressures than 30 lb. to 
40 lb.; but the statement is quite accurate for the majority of them 
and can be demonstrated to those interested by giving sufficient 
notice. The pressure of air necessary to produce a given amount 
of cooling is most important, as the steam consumption is at least 
increased in proportion to the degree of compression of the air. 

Mr. Lightfoot’s machines have been three times described and twice 
illustrated in your journal within the last few months, and it is only 
justice to myself toremark that his process is nothing more than an 
application of the Bell-Coleman principle, which I introduced into 
engineering practice long before Mr. Lightfoot or Messrs. Hall 
appeared before the public, and which consists in cooling compressed 
air below the temperature of the water used in cooling it by means 
of some of the cold air produced by the cold air machine itself, and 
this forthe special purpose of wee ay and removing aqueous vapour. 
Mr. Lightfoot will doubtless reply to this that the Bell-Coleman 
apparatus does not carry out the principle so well in practice as 
the double expansion with the water depositor between, to which I 
reply that for all practical purposes a single expansion is sufficient, 
and that if a double expansion is adopted it has to be paid for, both 
in prime cost and loss of efficiency in reduction of terminal tem- 
perature, and that as regards space occupied on shipboard, I find 

rom some recent measurements that Mr. Lightfoot’s machine with 
its water depositor is likely to occupy about the same floor space 
as the Bell-Coleman machine with its drying pipes. ; 

As regards special forms of valves, &c., proposed by Mr. Light- 
foot, no doubt there may be improvements desirable in this direc- 
tion which are mere matters of detail, and which I am continually 
putting into practice myself. I find that Mr. Lightfoot’s machine 
is to be tried at sea, and no doubt he will collect useful information 
both for himself and me. J. J. COLEMAN, 

45, West Nile-street, Glasgow, June 7th. 


SAFETY VALVES, 

S1z,—I am sorry to trouble you again on this subject, but I am 
obliged to say a few more words, at the invitation of ‘‘ J. H. W.”— 
an invitation which I am quite sure he would not have extended 
had he read with a little more care my last letter. He seems to be 
very much pleased to find that during one year of my sea-going 
experience I sailed with some of Adams's safety valves, which gave 
me perfect satisfaction; and fancying that he has caught me 
tripping, he propounds this query, ‘If they worked all right in one 

t, why not in another?” I have served for something over four 
years with Adams’s safety valves; and as only twelve months of 
that time was spent in peace, as far as the safety valves are con- 
cerned, I may be allowed very pertinently to ask, not how did 
they work badly during three-fourths of my experience of them; 
but rather, by what fortunate accident did they work well during 
considerably the least period of my sn of them? The only 
answer I can make myself to this is, that the workmanship in this 
case was superior to that of the others. In wy last letter I stated 
as my opinion that unless the angles of the valve and the depth of 
the cup were exactly what they should be, the thing would not 
work properly, and as this is uncontradicted I repeat it to ‘J. H. W. 
I see nothing incongruous in my onnevionans that the valves in 
the one case which I have cited worked well; nor do I think that 
by making the remark I lay myself open to a charge of self-contra- 
diction; and if ‘‘J. H. W.” cannot understand this, it reaily is not 
my fault. He winds up his last letter by challenging me to name 
a valve which is superior to Adams’s. Now, Sir, my contention in 
my letters has not lon the inferiority of Adams’s valve to others, 
but rather to disabuse many people who know nothing practically 
of this valve of the prevailing idea that it is perfection’s self. My 
experience, unfortunately, has been almost exclusively confined to 
this particular valve; and Iam unwilling to mention any other valve 
as being its superior without having had practical experience with it, 
though at the same time I am quite of opinion that there are better 
valves in the market than it. My own absolute experience as a 
sea-going engineer, be it understood, only embraces one other valve 
—that made by Messrs. J. Jones and Sons, St. George’s Works, 


Liverpool, and supplied to a few of Messrs. Lamport and Holt’s 
eheemers.” I sailed to various ports in South America and back to 
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England with this valve, and during that time I never had the 
slightest trouble with it. The gentleman who wrote an excellent 
letter, under the nom de plume of “ Billy Fairplay,” may better 
answer this challenge of “J. H. W.’s,” as he has safety valves by 
four different makers, of which the one by Adams seems to be the 
most inferior. CHIEF ENGINEER, 
June 7th. 


A FEW DATA ABOUT NAVAL AND COAST DEFENCE GUNS. 


Sir,—It is of importance, in choosing conditions for trials of 

ns, or deciding upon a new gun suitable for a given nose, to 
ee rules, by the aid of which results previously obtained by the 
trial of one, may with ertainiy be transferred to guns of a different 
calibre, and for any given calibre, to find the suitable weight of 
gun and projectile, its armour piercing power, &c. 

Such rules have not before existed, which is clearly shown by 
the fact that in no Lon a bearing upon this subject has there ever 
appeared a critical analysis of the artillery trials, which during the 
last few years have been conducted on a large scale by Krupp, and 
to a less extent by ne There is consequently here a great 
want of rules, which will make systematic treatment possible, and 
it was with this in view that I, in the Militart Tidskrift, 1879, 

ublished a treatise on the ‘‘ Relative Power of Guns.” I attempted 
in this treatise to show that as well the weight of the projectile as 
the strains for unit of sectional area should as energy be reduced to 
a function of the calibre for the comparison and further treatment 
of the results obtained by different guns, and proposed for such 
reduction the following formulas :— 


Weight of armour piercing projectile P = a k § kilogramme (kg.) 
Strain per unit of sectional area ditto + =bk 


k 
(4 
Total energy of ditto ; v?=ck metretons (mt.) 
Bet 
Energy for cm. circumference of do, 2_ 9°” =dk? 
ak ” 
Energy for m* sectional area of do, =ek ,, 


Where a, b, c, d, and ¢ are coefficients depending upon the state of 
the technology of artillery, and are the same for all calibres; k, the 
calibre of the gun in centimetres; P weight of projectile in kilo- 
grammes; v = initial velocity in metre; and y= acceleration of 
gravity = 9°81 metres. 

From the above formulz it will be seen how the weight of pro- 
jectiles strains for unit of sectional area and energy should increase 
in proportion with the calibre. By the aid of these simple equa- 
tions, rules for a whole system may be deduced from the trials of 
one single gun; they show clearly the comparative value of different 
systems of guns, even if there is no opportunity of comparing guns 
of the sume calibre ~~ actual firing. If the guns have different 
length of bore reckoned as multiples of the calibre, the results must 
first be reduced to the same length of bore by the equations of the 
inner ballistic. 

The following table is characteristic of the state of the artillery 
technology as stated in the above-mentioned treatise— 


a =0°01175 
b=0°015 

= 01497 
d = 0°0477 
e=0191 


In a subsequent treatise in the same paper about the end of 1879, 
I predicted on the basis of some firing trials just completed that 
the coast defence gun would give a total energy = 0°21! m. t., 
an energy per cm. circumference = 0°0668 k* m. t., an energy per 
cm. ? sectional area = 0°267 km. t. The energy of a few heavier 
guns was calculated for distances up to 4000 m. 

In order to illustrate the practical application of the formule, I 
subjoin examples 1, 2, and pe 

Ex, 1. It is ascertained that for a 24 cm. gun a 160 kg. armour- 
piercing projectile gives good results. What should be the weight 
of a 20 cm. and a 30°5 cm. projectile? 


Thus—160 = a x 243; a =" = 001155 


Therefore Po, = 0°01155 = 208 = 92°5 kg. 
Py’; = 0°01155 x 30°53 = 328 kg. 
Ex, 2. A 26 cm. gun has by firing developed an ene 
sectional area=5m.t. What energy per cm.? sectio 
a 21 cm, and a 40 cm. gun of the a system develope? 
5=e x 36g 01925; 
therefore | per cm.* sectional area for 
lcm. gun = 0°1925 x 21 = 4°04 m. t. 
40 cm. gun = 0°1925 x 40 = 7°70 m. t. 
Ex. 3. A 26cm. gun with a length of bore = 22 calibres gave a 


1P v® = 2600 m. t., while a 24 cm. gun with 24 


total energy = 5 

calibre length of * gave a total energy = 2420 m. t., which of 
these two guns has given the comparatively best result? As the 
24 cm. gun has a length of bore 2 calibres greater than the 26 cm. 

n, the ene 2420 m. t. must first be reduced to a length of 

re = 22 calibres. This reduction may be made by using the 
formulas of either Messrs, Abel and Nobel or Mr. Grass, and is, 
say, 2200 m.t. Ina length of bore = 22 calibres— 

C,, 243 = 2200 m, t., C., = 6°159 

Coq X ‘26° = 2600 m. t., Cp, = 0°148. 
The 24cm. gun has, therefore, — a better result than the 26cm. 
in the proportion of 0°159 to 0°148. 

The coefficients of energy c, d, and ¢, increase with the length of 
bore, reckoned in calibres. The following table shows the values 
of these coefficients, which may be considered suitable for the 
calculations used in the construction of modern naval and coast 
defence guns of different lengths of bore. 


per cm. 
area will 


Length of bore | The coefficients, 
reckoned in | -- — 

bres. | d, 

20 0°138 0°0489 0°176 
21 0°148 0°0471 0189 
22 0°158 0°0503 0-201 
23 0°167 0°0532 0°213 
24 0°175 0°0557 0°223 
25 0-183 0°0582 0° 233 
26 0°190 0°0605 0°242 
27 0°196 0°0625 0°250 
28 0°202 0°0643 0°257 
29 0°207 0°264 
80 0°0671 0° 269 
81 0°215 0 0°274 
82 | 0°218 0°0694 0°277 
88 0°220 0-0700 0°280 
34 0°222 0°0706 0°283 
85 | 0°223 | 0°0710 0° 284 


Ex. 4, What total energy may be demanded from a 28 cm. gun 
with a oe of bore = 26 calibres? After table is for a 26 calibre 
length of bore ¢ = 0°190, and the total energy for a 28 cm. gun 


=237 vw = 0'190 x 283 = 4170 m. t. 


Ex. 5. What pe! per cm® sectional area may be demanded 
from a 24 cm, gun with a length of bore = 22 calibres? ¢, according 
to the table, is for 22 calibres length of bore = 0°201, and the 
energy per cm* sectional area = 0°201 x 24 = 4°82 m. t. 

The weight of guns increased with the total energy required of 


them. In naval and coast defence of Krupp’s new system 
of steel guns the weight may be calculated after the formula 
—17 K—04n, 
where K = the calibre of the gun in cm., n = length of bore in 
calibres, i v® = total energy in metre-tons, and V = weight 


of = in tons, 
is formula may be used up to 30 cm. guns, For greater 
calibres the following formula should be used :— 


Ex. 6. What should be the weight of a 24 cm. steel gun, capable 
of developing an energy of 2250 m, t.? 2250 = ck3, ¢ = ae 


=0°163. The table shows that to the value of c= 0°163 the 
length of bore should be 23 calibres, and therefore 
2250 
V= —17 x 24 — 04 x = 16 tons. 

The weight of armour-piercing projectiles increases with the 
calibre, and length of projectiles in number of calibres, and the 
weight of projectiles properly designed may be found by the use of 
the following formula :— 

P = (0°0055 n — 0°0037) K4, 
where = length of projectile in calibres, K = calibre of gun in 
centimetres, P = weight of projectile in kilogs. 

Ex. 7. What is the weight of a 26 cm. armour-piercing projectile 
of 3calibres? P= 0°0055 x 3 x 263 = 

jogs. 

There exits, as far as I know, no particulars of trials for ascer- 
taining the energy required to pierce wrought iron Voy of a given 
thickness by projectiles of a = weight than 0°0118 K°. ere 
are a great many formule for the armour-piercing power of pro 
jectiles, ve very different results. Aooording the 
experience 0 , the armour-piercing power of the projectile 
may be found by the following formula :— 

191A 
where ¢t = the thickness in decimeters of wrought iron plate which 
the projectile will pierce, when striking ndicularly, A = energy 
of projectile per cm.* sectional area in metre-tons,v = velocity 
at moment of striking in metres, 

Ex. 8. What will be the Lewpeng | power at the muzzle of a 
30 cm. gun with a length of bore = 25 calibres? _e for 25 calibres 
length of bore is, according to the table, = 0°233, and A = 0°233 
x 30= 6°99 m.t. c, according to the table is = 0°183; con- 
sequently 


a: v? = 0'183 x 30° = 4940 m. t. 


If the length of the projectile is supposed to be = 2°8 calibres, 
the weight of same is P = (0°0055 x 2°8 — 0°0037) 303 = 316 kilogs., 


4940 x 2g| _ 
and v= 4 / = 553 m. 
If the values thus found are used in the formula, 
t= 533 = 5°67 


It will — yr ge to have more examples, as every- 
one easily will find out the various combinations in which the 
equations may be used, and be able to apply them to the proper 
extent. W. B. OLsson, 

June 3rd. Royal Norwegian Artillery. 


PROPOSED BRIDGE OVER THE DOURO. 


three questions asked by your correspondent, ACom- 
mon Five-eight,” can be most easily answered by reference to the 
accompanying skeleton di m showing the leading lines of the 
proposed structure. The letters affixed to this diagram are the 
same as those upon the frame diagram printed on p. 365 of your 
issue for the h ult., with the addition of Ai, Fi, at the points 
where the centre lines A B, F G, of the main struts, produced, 
meet the centre lines of the vertical piers at DH. The vertical 
and diagonal bracing of the cantilever girders D B C, C G H, is 
omitted to avoid confusing the diagram. 

As stated at the commencement of the article referred to, the 
structure consists primarily of two great cantileversAi D C, Fi HC, 
which, in place of being tied back at D and H, abut against each 
other at C. The actual springing points of the structure are A, F, 
at the hinged lower end of the main struts ; while Ai F; are imagi- 
nary points situated in the interior of the rock abutments, and 
having no real constructive existence. 


K H 


n, Jo 


A Li 
A R 


By an error, the lines of action of the oblique resultant forces 
at the abutments, due to loads upon the structure, were taken as 
passing through the actual points of articulation A, F, instead of 
through Aj, Fi, thetheoretical springing points of the two main canti- 
levers. Thus, for the case of ates: load over the entire span, 
the line m A should have been m A; similarly for the case of 
moving load over one-half span, the lines p C F, p A, should have 
been p C Fj, p Aj, respectively, the position of the point p on the 
vertical line pm o being, of course, slightly altered. The effect of 
this error on the values of the component forces, and on the 
stresses in the various members of the structures, is only small, but 
itis necessary to draw attention to its existence. 

Your correspondent asks first, ‘‘ why the lines DE C and CK H 
should not form the letter V.” Inspection of the diagram is suffi- 
cient to show that such movement, implying sinking of the point 
C, would require rotation of DBC, C G H about the points B, G, 
and consequent upward movements of the points D, H. As stated 
in the description of the project, means were contemplated for 
holding down the ends of the girders on the vertical piers at D 
and H, rendering such upward movement impossible. It is evident, 
however, that so long as the line of action of the oblique resultant 
thrust at Ai, as, for instance, m Aj, lies between the two lines A1 D 
and A, D, the components at Ai in both these directions will act 
downwards, Owing to the small ratio of the moving to the fixed 
load it was found that for no possible case of loading did the 
resultant thrust at Ai make a greater angle with the vertical than 
that made by A1 B. There was always therefore a certain amount 
of downward pressure at D and H, and gama against upward 
movement at these points was not required. 

The second and third of “A Common Five-eight’s” questions 
may be answered together. Take, for illustration, the case first 
examined of uniform fixed load over the span. The resultant of 
the load on the half span D C acts along the vertical line mo, and 
is met at m by C m, the line of action of the thrust at C, which is 
horizontal from the symmetry of the loads on each half span, 


The oblique resultant of the forces at m acts along the line m Ai— 
not m A as previously stated—and is represented in value by mn, 
obtained by setting off m o = 800 tons, and drawing the horizontal 
lineon, Taking Aiq = mn, and drawing the vertical line q7, 
the components of mn in the directions of Ai B, AiD are Ai’, 
q7, respectively. It is evident that A17 is less in value than A1q, 
when A1 m makes a less angle with the vertical than A1B, and 
that there is thus no anal between this case and that of two 
struts inclined at angles of 15 deg. and 20 deg. with the vertical. 
It is evident, again, that gr, the vertical component of the oblique 
resultant at Aj, is transmitted along the line Ai D to D, and is 
the upward reaction at that point. From what has been said above 
it will be seen that it was inaccurate to say that the corresponding 
vertical component at A represents the reaction in question. 

The alterations in the values of the component forces, conse- 
quent upon the substitution of Ai for A, are as follows :— 

First, Fixed Load.—Horizontal thrust at C, n o=512 tons instead 
of 500 tons; vertical reaction at D,qr=112 tons instead of 
120 tons. The effect for this case is to inerease the stresses given 
on diagram 1 by 2°4 per cent., and to diminish the tension and 
compression on D B, D E respectively, due to the reaction at D, by 
one-fifteenth part. Diagrams 2 and 3 are not affected in any way. 

Secondly, Moving Load over One-half Span.—The vertical and 
horizontal Pp ts at Cb 45 tons and 60 tons, in place of 
40 tons and 62 tons respectively ; alse, the total upward reaction 
at D becomes 112 tons + 60 tons = 172 tons in place of 190 tons. 

Thirdly, Moving Load between BE and K.—The only alteration 
ef any moment for this case is in the value of the vertical com- 
ponent of the oblique resultant at Ai, which becomes 25 tons 
instead of 27 tons. The total vertical reaction at D is then 
112 tons — 25 tons = 87 tons, in place of 93 tons, as stated 


on p. 366. 
the total effect of these alterations upon the stresses as deter- 
mined is of but small importance, H, REILty. 
Lonsdale-chambers, Chancery-lane, June 7th. 


LAW’s “CIVIL ENGINEERING.” 

S1r,—In the first place, allow me to thank you for the flattering 
terms in which you have spoken of the rudimentary work on civil 
engineering written by me now thirty-three years ago. In the 
second place, allow me to ask your assistance in calling attention 
to the manner in which’ the works of living authors are now fre- 
quently mutilated or “improved” without the author's know- 
ledge or sanction. In the present instance the omissions are of the 
most serious character. The whole chapter on mechanics, com- 
prising the composition and resolution of pressures, the moments 
of pressures, centre of gravity, laws of uniform and variable 
motion, motion of bodies about centres, vis viva and momentum, 
motion uniformly accelerated, motion under the influence of 
gravity, motion down incline planes, friction, and resistance of air 
and water, has been ex sored This chapter I consider the mest 
important in the whole work. I am constantly referring to it 
myself, and you, Sir, have on more than one occasion quoted from 
it with approval; and, as you point out, many other valuable por- 
tions have been omitted. 

I am further much concerned at the manner in which the whole 
systematic arrangement of the origi work has been destroyed, 
and at the slovenly way in which the book has been “improved.” 
When the work was first written concrete was never used in con- 
struction, but only in foundations or as filling, and the universal 

ractice of engineers was to throw it from a height. Now concrete 
become the most important material we possess. To throw it 
from a height is known to bea mistake, and the mode of its pre- 
paration is one of the first things to be learned by the engineering 
student. Mr. Clark, iameres, tas contented himself with leaving 
the five lines upon this subject as I wrote them a gencration back, 
and with the false direction to throw it from a height. : 

Another material of the utmost consequence has come into 
universal use, namely, Portland cement ; but this is not even men- 
tioned. Again, steel has become a most important material for 
constructive purposes, and its properties have become as well 
known as those of iron ; but, on referring to the tables of the pro- 

rties of this and other materials, I do not find that any of the 

lanks, which were unavoidable thirty-three years ago, have been 
filled in, although the means of doing so now exist. 
will not, however, occupy more of your valuable space by 
pointing out any other of the many imperfections in the book as it 
now stands; but I would wish most emphatically te express my 
entire disapproval of the work in its present form, and to protest 
against the system of “improving” the works of living authors 
without their knowledge and sanction ; and also against the sub- 
stitution of the scissors and paste-brush for the pen and brains, of 
which this book now forms such a notable example. 
5, Queen Anne’s-gate, June 7th. Henry Law. 


MODERN MILLING MACHINERY AT THE MILLING EXHIBITION. 
Sir,—Seeing that the systems of milling in operation at the 
recent exhibition dispensed, except in one instance, with the well- 
tried servant, the millstone, it is perhaps not at all surprising that 
you should devote most attention to process, or roller mill, flour- 
making machinery. Makers of this new class of machinery have 
something new and attractive to show, while the makers of the 
millstone tackle refrain from exhibiting that with which everyone 
is, more or less accurately, familiar. Because, however, ali this 
great show is made of the new sort of flour-making machinery, we 
must not be carried away with the idea that this is going to super- 
sede the millstone in a hurry. No doubt very fine flour. may be 
made with the roller mills, and very white flour may be made by 
the dressing at every step in the gradual reduction. Very 
fine flour is undoubtedly made this way, but it has got to be 
proved that this flour is as good in loaf or pudding as that made by 
the old method, or what is equally important, it has yet to be 
proved to millers and consumers that it is any better than that 
roduced by hundreds of mills using the old plant. In fact, 
instances tending to prove the contrary might be cited. A large 
mill was fitted with the roller mill, or gradual reduction plant on 
the Shannon some time ago, but the proprietor lost trade and 
money, and afterwards gave up the mill‘altogether. Other 
instances might be cited of this character, while in others, trade 
has been lost because the flour has not been so geod after the 
introduction of roller mills for treating the middlings, or the mills 
have been taken out again. 

The fact that almost all the grinding machinery in motion at the 
recent exhibition was of the roller mill type, no doubt indicates 
the direction in which engineers and millers’ machmists are 
moving, and the direction in which they will get speculative mill- 
owners to move ; but I should like to know a little of the opinions 
of millers who can produce good flour from the old style maehinery 
before my faith is shaken in the FRENCH BURR. 

London, 8th Jane. 

Srr,—At the Islington Exhibition of Milling Machinery, fully 
described in your pages, it was a noteworthy circumstance that 
with very few exceptions only roller mills were exhibited. From 
this many persons might conclude that roller mills were now 
largely, if not exclusively, used in England. The contrary is the 
ease. Roller milling is as yet but little in favour, and it will be 
long before the millstone is superseded. 

Millers do not find it easy to make the manufacture of flour pay 
now, with roller work it will becoine impossible. The cost of plant 
and attendance is largely augmented, and the best roller mill flour 
in the world lacks something which is present in the millstone 
flour. I could point to persons who have been ruined by the 
adoption of roller mills, were it necessary. It is almost time that 
the makers and users of roller mills supplied information as to 
the cost of making flour by these mills in England, and before that 
information is me ms I advise those who contemplate abandoning 
the old plan for the new to think twice, , QUERN, 

London, June 3rd, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


ARIS.—Madame Boyvegau, Rue de la Banque. 
EERLIN.—ASHER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwieTMEYER, ler. 
NEW YORK.—TuHe Wititmer and Rocers News Company, 
$1, Beekman-Street, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 


inform correspondents that letters of inquiry addressed to the 


these instructions. 
** We cannot undertake to return drawings or manuscripts ; we 


must therefore request correspondents to keep copies. 
*,* All letters intended for insertion in THE ENGINEER, or 
taining questions, must be accompanied by the name and 

address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

WirepRAWER.—A letter lies at our office for you, and will be forwarded on 
receipt of your full address, Rigs 

J. R.(Birmingham).—The patents expire in France and Belgium with the 
expiry of the Bnglish patents, i 

J.8.—Cargill’s, “‘ Strains on Bridge Girders and Roof Trusses,” published by 
Spon, Charing-cross, will answer your purpose. 

J. Paap Co. (Swansea).—The first common furnaee with a regenerator was 

made in 1848 by Mr. C. W. Siemens at the works of Messrs. Benjamin Hick 

and Sons, Bolton, to work his regenerative steam engine. His jirst patent 

for improvements in furnaces for producing currents of hot air by means of 

‘chambers containing refractory materials is dated May 1th, 1857, and 

numbered 1820, You can obtain a covy for 2s. 1ld., including postage, 

‘rom the Office for the sale of Patent Speciyications, Cursitor-street, Chancery- 


BELL METAL SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sin,—In reply to “ Engineer” in your issue for last Saturday, I beg to 
say that if he will use 24 0z. of block tin to 1 1b, of copper, he can make 
a good valve, and, of course, add more tin if he wants to harden. I think 
he will find this mixture make a much better valve than the cast iron he 
spe iks about. Founpry MANAGER. 
Ashford, June 7th. 


(To the Editor of The Bagineer.) 

Sir,—As your correspondent “ Engineer” gpa to me in his query in 
your issue Pi Frida: ian, I hasten So that I will try to assist him if 
e will please supply a few particulars, of which I think it very desirable 

to be possessed, previous to venturing any opinion thereon, viz., working 
ressure per square inch, number of strokes per minute, s between 
ack of 8 chest and slide valve, and a section of valve, ther with 

the buckle or other connection with the excentric. FoUuNDRYMAN, 

June 6th. 


SUBSCRIPTIONS. 

Tue Exorveer can be had, by order, from any newsagent in town or country 
at the varwus raulway stations fj or it can, if preferred be supplied direct 
from the office, on the following terms (paid in advance) : — 

Halt-yearly (including double numbers)... .. 
Yearly (including two dowble numbers) .. .. £1 98, Od, 
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Socizty or Enornwers,—Monday, June 13th, at7.30 p.m.: A paper will 
be read on ‘The Prevention of Smoke,” by Mr. A. C. the Te 
features of which are as follows :—The incombustibility of smoke. Smoke 
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extraction and consumption of the : arising from coal, and the pre- 

ti 


vention of the formation of smoke in , open fire-grates, stoves, 
kitcheners, vertical boilers, and locomotives. 

CuemicaL Society.—Thursday, June 16th, at 8 p.m.: Ballot for the 
election of Fellows. ‘On the Isomeric Acids obtained from the Ether of 
ee Aldehyde and from Coumarin,” by Mr. W. H. Perkin. ‘‘ Notes 
on Naphthaline Derivatives,” by Mr. H. Armstrong. ‘ On the Syn- 
thetical Production of Ammonia,” by Mr. G. 8. Sekine, “On the 
Sulphates of Aluminium,” by Mr. 8. Pickering. 

THe Sociery.—Wednesday, June 15th, at 7 p.m.: 
“The Use of Synchronous yong oe Charts for Determining Mean 
Values over the Ocean,” by Mr, es Harding, F.M.S. ‘The Climate 
of Fiji," by Mr. Robert Langley Holmes, F.M.S. ‘Note on the Forma- 
tion of Hail,” by Mr. J. A. B. Oliver. ‘‘ Note ona Comparison of Maximum 

e bservatory, Capetown, during January and February, 
1881,” by Mr. John G. Gamble, M-A., M. Inst F.M.& 


DEATH. 


On the 29th May, of veut fever, in Paris, Wit.1aM, third son o 
Mr. CHARLES RICHARDSON, 1.C.E., of 10, Berkeley-square, Bristol. 
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THE STRENGTH OF BOILER FLUES. 

Lacxine the experiments of Fairbairn, it would appear 
that boiler makers and engineers have had hitherto no 
data worth much consideration to aid them in determining 
the proportions which a steam boiler, intended to carry a 
given pressure, should have. Now Fairbairn’s experiments 
were in reality few, and in many respects imperfect, and 
the circumstance that he was able to deduce from them 
certain rules which have proved useful and become 


pular, bears flattering testimony to his powers of inspir- 
confidence, But Fairbairn took good to 
allow large margins, and it is to these margins that 
engineers are indebted for the success with which they 
have followed his instructions. If, for example, a 
given tube was assumed to be competent to support 
a pressure of 300 lb. on the square inch, it was 
a matter of small practical consequence whether Fair- 
bairn was right or not within 50 1b. or 60 lb., so long 
as the working pressure did not exceed some 40 lb. on the 
square inch, or thereabouts. The case assumes a different 
aspect, however, if it can be shown that Fairbairn was not 
10 or 20 per cent., but 100 or 150 per cent., wrong ; and 
it is obvious that it is desirable that the truth should be 
known. Within the last few years attempts have been 
made, both in this country and abroad, to find out what is 
really the strength of cylindrical tubes called upon to resist 
either bursting or collapsing pressures. The latest inquiry 
of the kind is one made by Mr. Thomas J. Richards, of 
the Board of Trade. This inquiry takes the shape of a 
memorandum or report to Mr. Trail on the experimental 
testing by hydraulic pressure of the old boilers and 
superheaters of the steamship Pharos. The experiments 
were carried out by Mr. Platten and Mr. Seaton, managers 
at Messrs. Earle’s ship-yard, Hull. It is not necessary to 
describe the boilers or experiments in detail. It will 
suffice to say that there were two main boilers and a donkey 
boiler experimented upon, The donkey boiler was 7ft. 
high and 4ft. Gin. in diameter, with a furnace 3ft. 6in. in 
diameter at the top, and 3ft. 10}in. at the bottom, and an 
uptake 12fin. diameter ; there were no cross tubes of any 
kind. ‘The main boilers were of the ordinary cylindrical 
three-furnace type, 13ft. in diameter and 9ft. 9}in. long. The 
lates were originally fin. thick. The furnaces were 3ft. lin. 
in diameter and 6ft. 6in. long. The boilers were tested in the 
usual way by hydraulic pressure, much care being taken to get 
accurate results as to pressure. As a matter of course, 
seams leaked and had to be caulked. With the details of 
the experiments, however, we need not concern ourselves. 
It will suffice to say that they were carried out in a very 
able and scientific way, and that as a consequence the 
deductions drawn from them possess great value. Let us 
see what these deductions are. It is with them that our 
readers have most to do. 
806,300 x 22°19 
LD 
== collapsing pressure per square inch, the fire-box of the 
donkey boiler ought to have withstood a strain of 545 1b. 
~ square inch. It actually gave way with a pressure of 
ess than 200 lb. on the square inch. Mr. Richards points 
out that in practice most engineers, to avoid the trouble of 
using the 2°19 power of the thickness of the plates, take 
the square of that thickness, by doing which they 
much augment the error; and Mr. Richards explains 
that if the square be used, then the constant 806,300 
must be written 465,314, the formula then becoming 


465,314 x ¢* But no matter which of them is used, the 


LD 

result is very much too high. It may be said that this 
fire-box gave an exceptional result ; but we think that 
this cannot be said with truth. Mr. Richards bears testi- 
mony to its excellence of workmanship, and it had lost very 
little of its original thickness by corrosion. Fairbairn’s 
rule applies to tubes with butt joints, but in the case of 
the donkey boiler there were four lapped joints quar- 
tering all round. For such tubes Mr. Richards gives 
paca as the proper formula, based on Fairbairn’s 
deductions, and using this the collapsing strength of the 
fire-box was 268 lb., still in fs. po at which it 
really failed. It is worth notice, however, that the pressure 
at which the boiler ultimately gave way was but 175 lb. 
The fire-box was shored up after it had collapsed 24in., 
and the pressure re-applied, when the flange uniting the 
top of the uptake with the a of the boiler gave way, and 
the leakage _ too much for the pumps. Mr. Richards 
ba properly calls attention to the circumstance that the 
boiler was practically destroyed at 180 1b., when permanent 
set took place. 

One main boiler failed by cracking the shell; the 
other by the collapse of one of the furnaces at a 

ressure of 260 Ib. on the square inch. By Fair- 
ieee original rule the furnace should have stood 
605 lb. Using the square of the thickness it should have 
stood 683 lb., but using Mr. Richards’s deduced formula we 
322,462 x 
have —oxa7. = 278 Ib. per square inch. In this 
case, however, Mr. Richards has taken the length of the 
flue as 9ft., which was the length of the bottom portion of 
the tube measured from the front to the inside of the back 
uptake or combustion chamber. By Wilson’s rule 
2 
ee = p,where p is the collapsing pressure, ¢ the 
thickness of tube in 32nds of an inch, L the length in feet, 
and D the diameter in quarter feet, the collapsing pressure 
would be nearly 700 Ib. on the square inch. 

It is true that Mr. Wilson advises a high factor of 
safety, say six to one, to be used. But it is evident that 
if his rule gives the collapsing pressure at more than 
twice as — as it really is, that the factor of safety 
becomes three to one instead of six to one, and the former 
is too small in boiler work. Mr. Wilson’s book is re, ed, 
and rightly regarded, as a standard authority on the con- 
struction of boilers, but it will apparently require some 
considerable modifications to make it trustworthy on this 
most important point. Mr. Richards gives a table in his 
report which we reproduce in another , in which he 
com the strength of the furnace of the donkey boiler 
of the Pharos, that of the furnace of the main boiler, 
that of a furnace tested at Greenock, of another tested at 
Leeds, and,. finally, the strength of a flue tested by the 
Engineer-in-Chief of the United States Navy, with the 
calculated strengths obtained by Fairbairn’s rules, No. 1 
and No. 2, and his own two modifications of these rules, 
from which we find that the fire-box of the donkey boiler 


According to Fairbairn’s well-known rule 


was 34 per cent. weaker; that of the main boiler of the 
Pharos was 5 per cent. weaker ; the flue tested at Greenock 
was 5 per cent. stronger; that tested at Leeds was 31 per 
cent. weaker ; and “that tested in America 39 per cent. 
weaker than it would appear to be by Mr. Richards’s rule. 
Thus it cannot be said that Mr. Richards’s rule errs in 
being adverse to the tube ; on the contrary it favours it 
too much, but its error is as nothing com to that 
involved in Fairbairn, Wilson’s, and the received modifica- 
tions of Fairbairn’s rule, Broadly speaking,indeed,itmay be 
said that, while Mr, Richards’s rule gives a fair approxima- 
tion to the strength of either butt-jointed or welded flue 
tubes, the accepted rules are wholly and dangerously 
misleading. It may, perhaps, be urged that Mr. Richards’s 
formule and conclusions are based on a limited number of 
experiments ; but, on the other hand, it must not be 
forgotten that Fairbairn’s experiments were also few in 
number, and by no means as representative as those from 
which Mr. Ric has made his deductions ; and it will 
be incumbent on those who hold that Fairbairn’s rules are 
applicable to the modern practice of boiler engineering to 
prove that Mr. Richards is Wrong. To attempt to reconcile 
the two sets of formule is obviously hopeless. Fairbairn’s 
rule would make a boiler flue appear to be about three 
times as strong as it probably is. . Richards’s rule gives 
a fair approximation to its actual strength. Is it not 
ible that there are at work at this moment many 
ilers with a very much smaller true margin of safety 
than their owners think? A very strong case indeed will 
have to be made out to overset the accuracy of Mr. 
Richards’s deductions, and some action ought to be taken 
on them. It seems to be impossible that the formule 
which are now used should continue to enjoy confidence 
after what Mr. Richards has said concerning them. 


THE EDUCATION OF ENGINEERS. 

Ir used to be a ground of complaint that engineers took 
much money from apprentices—or to use the more 
euphonious phase, articled pupils—and taught them little 
in return. Five, six, or even eight hundred pounds were 
paid now and then in the shape of premium to civil or 
mechanical engineers, who, in return for the money, per- 
mitted the so-called pupil to walk about the office or 


wander through the shops as much as he pleased. We ~ 


have heard of one pupil who, wishing to learn something, 
was employed to screw bolts for three months, and at the 
end of the time, on remonstrating with the foreman, he 
was promised a change of work, which came at the end of 
the half year, when the lucky articled pupil was put to 
screw nuts, As the foreman said “he might as well go 
through with the thing when he had begunit.” It ismore 
than probable that this and similar stories are exaggerated ; 
but there is no room to doubt, even after all due allow- 
ance is made, that pupils did not invariably get a full 
return for the money paid for their instruction in the art 
and mystery of engineering. Many thousands of premiums 
have been paid since, let us say, 1830, when the dawn of 
the railway era woke men up to learn that there was 
a new calling open for their sons ; and of these thousands 
it is quite certain that only a small proportion have 
become first-class men. A few hundreds have attained to 
a decent mediocrity; and of the remainder the less 
said the better. The reason why so many young 
men failed to become engineers in any true or laudable 
sense of the words, must not be sought wholly in the 
defects of the education they received; but it was, never- 
theless, in a large degree due to the want of regular, dis- 
ciplined, systematic instruction; and for the rest we must 
bear in mind that the pupils did not in all cases avail 
themselves of the educational opportunities offered to them. 
It was no one’s special business to see that the son of 
wealthy parents was prevented from wasting his time; and 
we regret to add that the bare fact that a man had served 
his time, no matter how his time had been employed, with 
a big engineer was once a sufficient passport to a very good 
position. In the early days of railway engineering, pupils 
were scarce, and the engineer who had them was of neces- 
sity compelled to teach them to be useful to him as soon as 
ible. But in a few years the rush set in, and the 
trouble then was to find work for the pupils to do. Many 
of our best and greatest engineers limited the number of 
their pupils, or refused to take any at all; and step by step 
for years the education of engineers grew more and more 
imperfect, until it at last became apparent that there was 
some danger that the English engineer would be the 
most ignorant engineer on the face of the earth. Then 
a change took place. Educationof all kinds was being treated 
on scientific principles, and attempts were made to reduce 
engineering to an exact science, and to teach this science 
to pupils in our universties. Glasgow, Dublin, London, 
all established Chairs of Engineering. Degrees to 
be ted, and it came to be thought that Lantr-acsana 
an “~ engineers could be manufactured in col- 
leges. is view is still held by many—the Indian 
Government, for example—and although it has long been 
abandoned if it ever was entertained by really competent 
and experienced judges of the merits of men, the theory 
is still liked by heads of colleges, Governments, and many 
folk who ought to know better. As this belief has caused 
no small trouble and disappointment, it is worth while to 
say a few words on the subject which may serve to set 
matters right. No college training can by itself make a 
competent engineer, because all training of the kind 
is to a large extent based on the assumption that 
engineering is an exact science, whereas it is nothin 
of the kind; and furthermore, there is this b 
distinction between the college ae the engineer 
and that of other professional men, that the engineer 
is not taught by those practising what they pretend 
to teach, while other professional men are instructed 
by those daily doing what they undertake to teach students 
how to do, es example, a student of medicine or surgery 
is trained by physicians or surgeons who are in active 
practice. From books they learn the theory of their 
profession ; but the ne of it the uire at the same 
time in hospital s. But the student trained in college 
only, can learn but the theory of his business there, and 
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when, in after life, he comes to apply that theory in 
practice, he will most likely find himself all astray. We 
may take, for example, the construction of retaining walls. 
Nothing is treated with more exactitude than the theory 
of such walls, but nothing, save practice, will enable the 
student to apply the theory. So much depends on the 
nature of the soil that it is simply impossible to say from 
books what it will and will not do when penned up 
behind a wall. In the same way English contractors, 
knowing nothing of mathematics or theories, made mone 
by constructing railway cuttings and embankments whi 
did not fall down or fill up, when foreign engineers, men 
of immense mathematical resource, entirely failed. We do 
not for a moment wish to convey that training in theory 
is useless to the engineering student ; very far from it. 
But we do wish it to be very clearly understood—much 
more clearly than it is understood now in fact—that 
theory is but one half the education of the engineer ; that 
—_ is the other half, and that if but one half can be 
, then let it be practice. 

Leaving practice altogether on one side, let us see 
whether the college, or other theoretical training of the 
present day, is as good as it can be. It will be conceded, 
we think, that the most should be made of the time spent 
at college ; that the object of the teacher or teachers should 
be to impart as much useful instruction as ible in the 
time available ; and that time spent in teaching the pupil 
to do that which he will never have to do in after life is 
time wasted. Judged by this standard, we fear that more 
than one school and college are in fault. Thingsare taught 
—and much time is spent in the teaching—which are never 
afterwards of the smallest use to the pupil. For example, 
at the School of Mines, South Kensington, it is assumed 
that young men are trained to become mining engineers. 
They are supposed, indeed, to have learned the whole 
theory of their profession when they leave the school, and 
to have acquired besides some practical portions of it. 
Chemistry, for example, is, we have reason to believe, very 
well taught by Dr. Frankland. It is evident that the 
mining engineer should know how to make drawings of 
machinery, to plot surveys, and to take levels. At the 
School of Mines, during the first two years a surprisingly 
- large amount of time is simply wasted in teaching the 

pupil solid geometry ; and in the examinations a consider- 
able number of marks is awarded for skill in ing 
cardboard models of cones, pyramids, and cubes. We 
hasten to assert that the time spent in learning solid 
geometry of this kind would be much better employed in 
learning the names and uses of various parts of a steam 
engine, and how to draw them correctly to scale ; but this 
kind of thing is hardly taught at all at the School of 
Mines. We have heard itargued that learningsolid geometry 
opens the pupil’s mind, but the same thing might be said 
of anatomy or astronomy, and a knowledge of the former 
would certainly be as useful, perhapsmuch more useful, to the 
mining engineer than a minute knowledge of solid geometry 
possibly can be. If, leaving the School of Mines, we turn 
to other colleges, we shall find in all a vast amount of time 
wasted, under the mistaken notion of “ opening the pupil’s 
mind.” If professors would but think, they would be com- 
pelled to admit that there is plenty of information to be 
acquired by any pupil which will be directly useful to him 
in after life, and which will answer every needful purpose 
of opening the mind. For example, we find in some 
colleges, not only high mathematics, but all but the 
highest mathematics taught to engineering pupils; and yet 
no question can arise in the life practice of an engineer 
demanding a knowledge on his part of such mathematics. 
About the most abstruse questions which can turn up 
are connected with the designs of large bridges; and engi- 
neers of experience know that when these questions 
spring up it is far better and more convenient to state a 
case for a professed mathematician than to attempt to 
grapple with it themselves. But such cases do not occur 
twice in a lifetime. On the other hand, the engineer, who 
is also a highly-trained mathematician, is usually quite 
unfit for practical work ; his designs indeed cannot be carried 
out with the minute accuracy, in the absence of which his 
calculations become valueless. We could cite as an ex- 
ample a large lattice bridge in France. The calculations for 
the bridge occupied months, and when the specifications 
came out the dimensions of the various bars were stated 
to the hundredth of an inch. Tenders for the iron 
were sought both in this country and abroad; but we 
need hardly add that no iron manufacturer would 
guarantee to roll bars to the 0°01 of an inch in thickness, 
and no bridge builder would undertake to plane them all 
over at a reasonable price; so that the bridge was not 
built until relaxations were made in the specifications, 
which rendered months spent in elaborate calcula- 
tions time wasted. Here in we must point out 
that we donot wish to assert that mathematics should not 
be taught to engineering pupils, but only that no mathe- 
matical knowledge should be imparted that was not likely 
to be useful to the engineer in after life. 

One reason why college training is so defective is to be 
found in the system. New professors are expected in too 
many cases to work on old lines. It is the object 
of the pupil to pass his examination, and it is the 
object of the teacher to get him through. If the teachers 
instruct in one way, while the examiners examine in 
another, the wretched pupil will come to the ground 
between them. Unfortunately, the examiners are seldom 
very practical engineers. and the papers they prepare 
can hardly be read, in but too many cases, without a smile 
by engineers practising their profession. We have seen 
papers in which the cost per yard of dressing stone, per 
thousand of bricks, and per ton of iron was given in figures 
outrageously wrong, and very well calculated to mislead 
the student. The examination papers are in the present 
day the crying evil of engineering education in schools and 
colleges ; and when they are not prepared by the professors 
themselves they bafile every attempt to do better than has 
been done hitherto. We maintain that there is no valid 
reason why a three years’ college course of instruction 
in engineering should not constitute a most valuable train- 
ing for the young engineer; but to render it such, con- 


siderable changes are wanted in the greater number of 
colleges which undertake to train engineers, both in this 
country and abroad ; and these changes should all take 
the same direction, should all tend to prevent waste of 
time, and secure the thorough teaching of everything 
which can be useful to the student in the subsequent 
ractice of his profession, and of nothing certain to be use- 
ess. The college may be said to supply the man with 
tools, and_to teach him in a limited degree how to use 
them. To give him tools which he will never use, and to 
waste time in teaching him what to do with them, isa 
manifest absurdity. 


NORTH-EASTERN DOCK ACCOMMODATION, 


Ir has been stated that the directors of the North-Eastern 
Railway have in contemplation the extension of the dock works 
at Middlesbrough, and that it is possible that they may become 
the sole owners of the docks at Sunderland. What truth there 
may be in the reports it is impossible to say yet, but they bring 
up the question of the dock accommodation of the north-east 
coast. During the past few years much has been done to improve 
the dock accommodation of the North. The North-Eastern Rail- 
way Company some eight years ago completed an extension of the 
Middlesbrough Dock, which is now becoming productive, and the 
same company is now completing its extension—long needed—at 
West Hartlepool ; whilst on the Wear and the Tyne local bodies 
have done much to improve the position of the docks and ports. 
It is rather unlikely that any large addition will be speedily 
made to the dock accommodation at Middlesbrough, not only 
because of the comparatively recent enlargement of the dock, 
but because it is so situated in the midst of works that it is 
scarcely possible much to increase its extent, though near its 
entrance a slight enlargement might be made. It is worth notice at 
the present day that some years ago a proposition was made by 
Alderman John Dunning, of Middlesbrough—his scheme being 
laid before a local engineering society in 1872. The idea was to con- 
vert part of the channel of the river Tees into a dock, making a 
new channel through the Saltholme marshes. The advantages 
claimed for the scheme were the relief of the great traffic along 
the present lines of railway, the giving to almost every ironworks 
existing on the Tees a quay and wharf, and the obtaining of a 
very large amount of room on the river and on the island that 
would be formed by the new and the old channel. The estimated 
cost was £400,000—a large sum, but one which would not be too 
large if the advantages claimed were attainable, and one that would 
be comparatively small for the formation of over 360 acres of dock 
area and 12,000 lineal yards of quay. In fact, the idea seems to 
be the making for the Tees docks much in the method in which 
docks were made at Ipswich and other places. The scheme was 
unquestionably a bold one, involving the cutting of a new 
channel from above Middlesbrough to below Eston, and as it was 
merely a project on paper it is not needful to discuss its merits 
or demerits. But the fact that such a scheme was projected 
may come fittingly in as a reminder to those interested in the 
subject of the dock accommodation in the north, that it is 
advisable if their dock accommodation is to be increased, that it 
should not be a mere addition of a few feet of quay walling, or 
the putting on of one or two acres of water area. With the vast 
trades of the North, and the probability of a great and a further 
growth, it is desirable that those who are interested should 
endeavour to ascertain the needs of the district, and prepare to 
supply them by a bold and well-considered scheme which will 
satisfy those needs for many years to come, On the Tyne there 
has been madesuch provision, and the comparative briskness of the 
shipping trades there is a proof that that policy has been the 
best. The Tees has in dock accommodation hitherto depended 
too much on the railway company which serves its district; and 
it is worth the consideration of those interested whether the 
commissioners of the river should not take into account the need 
that there is for greater accommodation.and meet the wants of 
the district themselves. The policy of these commissioners has 
been by bold steps to make works that will meet the require- 
ments of the river and its traders for many years to come, and it 
would add to their revenue, and very materially increase the 
trade of their port if they would undertake the construction of 
a scheme of docks which should in some degree compete with 
those of the railway company, and which at any rate should 
enlarge the trading facilities of the river, and prepare it for that 
fuller trade that seems about to dawn on the Teesside district. 


THE REGISTRATION OF TONNAGE. 


Tue difficulties attending the proper registration of vessels for 
the purpose of obtaining fair data upon which to levy harbour, 
custom-house, and lighting dues have long been a source of 
trouble and annoyance to all concerned ; and if the Royal Com- 
mission, which has been engaged taking evidence at the principal 
British. ports upon the subject, should be able to afford a satis- 
factory solution of this knotty problem, its labours will assuredly 
not have been in vain. A fresh and somewhat curious illustra- 
tion of the difficulty alluded to is supplied in connection with 
the exaction of dues by the Greenock Harbour Authorities, who 
bya iar reading of the 23rd Section of the Merchant Shipping 
Act, 1854, are about to sustain a serious loss of revenue. The 
clause referred to provides “that in every ship propelled by steam 
or other power requiring engine room, an allowance is made for 
the space occupied by the propelling power, and the amount so 
allowed is to be deducted from the gross tonnage of the ship, 
and the remainder is to be the register tonnage of such ship. 

And whenever such measurement is so required the 
deduction is to consist of the tonnage of the space actually occu- 
pied by, or required to be enclosed for, the proper working of the 
boilers and machinery, with the addition, in the case of ships 
propelled with paddle-wheels, of one-half, and in the case of ships 
propelled by screws, of three-fourths of the tonnage of such 
space.” It appears that this clause has now been interpreted to 
mean that “ occupied by the propelling power,” which 
originally formed no part of the gross tonnage of the vessel, must 
now be deducted, together with the ordinary deductions for crew 
space, bunkers, &c. The effect of this new reading of the 
clause is forcibly shown in the case of the river steamer Lord of 
the Isles, whose gross tonnage was 384, and which until recently 
registered 213 tons, and has now been reduced to 163 tons ; the 
Iona, 393 gross and 132 net, reduced to 112; Windsor Castle, 
199 gross and 95 net, reduced to 65; Lord Clyde and Lord 
Gough, 705 gross and 4383 net, reduced to 320; and the tug 
Clyde, 87 tons gross and originally 8 tons net, is now minus 4°64 
tons, or more than 4 tons less than nothing. The absurdity of this 
result is, of course, apparent. We are informed that out 
of a list of thirty-five steamers whose tonnage has been 
so reduced there will be a deduction of 1293 tons, and 
a loss of upwards of £880 of revenue to the harbour trustees. 
The latter some time ago appointed a committee to consider in 
what way this loss could be made up, and they have made the 
following recommendations :—(1) That the compounding rate 


upon all coasting steamers be raised to the maximum rate of 21s, 
per register ton per annum ; (2) that the calling rate upon the 
foresaid class of steamers be raised from 3d. to 34d. per ton; 
(3) that upon river steamers the present ex gratia rate of 18s, 
per ton be raised to 23s, per ton per annum ; and (4) that a 
police rate of 1d. per ton per week be levied upon tugs 
in addition to the existing charges of 28, per ton per 
month. These c are to come into force at Greenock 
on the Ist July. The Board of Trade are said to be opinion that 
the clause has been misconstructed, and to contemplate the 
introduction of a short Bill to remedy the defect. The advantage 
to owners of vessels of the system of compounding for rates is 
illustrated by the fact that last year one of the Clyde river 
steamers paid dues on 108 trips, and was enabled to make as 
many as 834 trips free. There are numerous other examples of 
a like description. Under the proposed new harbour rules, while 
some of the steamers will have their rates increased £15 to £18 
per annum, others will still obtain deductions amounting to over 
£50, and it is anticipated that there will be after all a compara. 
tive deficit in the harbour revenue. 


THE STEPHENSON CENTENARY AT NEWCASTLE, 

On Thursday, Neweastle-on-Tyne held high holiday in com- 
memoration of the centenary of the birth of George Stephenson, 
Its decorated streets were crowded ; its works were idle, the 
Tyne was given up to pleasure ; and into the town poured by 
road, rail, and river a continuous stream of people. Not the 
least important of the methods by which the centenary was 
commemorated was the display of modern and ancient loco- 
motives. In our next issue we hope to treat the subject a little 
in detail, but it may be interesting to say here that of old 
locomotives there were shown one of Stephenson’s Killingworth 
engines ; the Darlington “ Locomotion ;” one constructed by Mr. 
Kitchin at Darlington between thirty and ow f years ago ; and 
the Hetton Company's old engine. Of typical modern engines 
the chief railway companies have sent examples. The “Stephen- 
son,” from the Brighton Works; a fine Midland engine 
designed for the occasion by Mr. 8. W. Johnson ; two or three 
heavy Lancashire and Yorkshire locomotives; two from the 
North British line ; and four or five North-Eastern engines are 
shown; whilst of models, there is a large collection. The 
primary object of the promoters must be held to be successfully 
accomplished, 


LITERATURE. 
Beilage zum Ingenieur-Kalendar. By Von H. Frutanp. Julius 
Spinger, Berlin. 1881, 
Tuis is a small book, containing, in comparison with 
its size, an immense amount of useful information for the 


every-day use of mechanical engineers. It is somewhat 
like an abridged edition of the extremely valuable German 
“ Tngenieurs’ Taschenbuch,” which is so much superior to 


our own Molesworth or Hurst, that the Englishman has 
some reason to be ashamed of the comparison. Moles- 
worth’s Pocket-book is now always some years behind date 
in the information it offers, and the mass of matter in it 
is flung together in a —— style, without much 
ine | or system. The Taschenbuch is in this respect 
much better, but both it and its English counterpart are 
somewhat too expensive for a Jarge class of poorly-off 
persons, to whom an engineering pocketbook would be 
useful, but whose slender stock of pesrenved requires 
them to think two or three times before committing the 
extravagance of spending 6s. or 7s. in the purchase of one. 
This present work gives a great deal of sound, practical 
information, presented in a clear, concise form, with the 
assistance of an abundant supply of excellently-drawn 
illustrations, and for very little money. In two and a-half 
pages some useful formulz of algebra and trigonometry 
are given. In the next two and a-half the formule of 
theoretical mechanics are stated succinctly, and in a ready 
form for arithmetical application. Next comes the design 
of machine details, which occupies sixty-two pages. Here 
we have tables of the dimensions of screws, nuts, rivets 
and rivetting, proportions of shafts, couplings, bearings, 
wall-brackets, pulleys, toothed wheels, cranks, connectin 
rods, guide bars, stuffing boxes, valves, pistons, &c., al 
explained by well-printed illustrations, with the propor- 
tional dimensions marked on them. The method used is 
the excellent one introduced by Reuleaux, and followed by 
Unwin in his useful little book on machine design. Then 
comes a résumé of the patent laws, which must be very 
useful to German inventors. This is followed by a synopsis 
of the most important of the laws regulating 
industry, the personnel of the Government offices that have 
to do with industries, and tables giving the customary 
fees charged by “techuiker,” i.e., by professional designers 
of engineering work. 

We wish some of our publishers would bring out an 
English counterpart to this very useful little book at a 
price that could readily be afforded by all without excep- 
tion. We are sure it would command a large sale if well 
got up. Besides cheapness, shortness and simplicity 
possess another great advantage in making the book 
usable by a large class who know nothing of scientific 
engineering, and who yet wish to express their ideas in 
drawings sufficiently correct to let practical engineers 
understand, estimate for, and carry out the things desired. 
Professional engineers might then be saved some ungrate- 
ful labour in interpreting unintelligible fragmentary 
sketches, to estimate from which is impossible, and to 
interpret which into a “po design from which to estimate, 
costs more trouble than the chance of profit is often worth 


Sanitary OF GREAT Britain.—At an examination 
held by the Sanitary Institute of Great Britain on June 2nd and 
3rd, six candidates presented themselves, and the Institute’s 
certificate of competency as local surveyor was awarded to Samuel 
8. Grimby and to Arthur Whitcombe, and the Institute’s 
certificate of competency as Inspector of Nuisances was awarded 
to John Tatem Cowderoy, to Joseph Kains, and to William 
Wilkinson. 

STRIKE ON THE Hutt AND Rattway.—A strike of 
apparently formidable character has, says the Bastern Morning 

ews, taken place amongst the navvies nerre on the Hull and 
Barnsley Railway. Upwards of 700 men have struck for an 
advance of sixpence per day, with a reduction in the hours of 
labour. The movement has taken place at a time when, favoured 
with fine ther, the tractors would have been able to push 
forward the work with great vigour, 
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THE BOLLEE STEAM CARRIAGE. 


Iy this article we purpose to give some account of a new 


steam carriage for common roads, as lately described by Herr | 


Kesseler, before the “ Verein fiir Eisenbahnkunde” of Germany. 
Figs. 1 and 2 show a goods van for street traffic, and Figs, 3 
and 4a mail carriage. A “steam caléche” on the same principle 
has for some time run with success at Berlin, We will describe 
the mail carriage, although the mechanical arrangements are 
essentially the same in all. There is a single carriage frame, 
which supports an upright Field boiler at the hind end, and a 
pair of vertical cylinders’ at the front end. The crank shaft is 
continued under the carriage, in the line of its axis, and turns 
by special gear, to be described hereafter, a transverse shaft, 


divided in the middle, and of which each half is coupled to one , 
of the hind wheels by a “Gall” chain. The hind wheels are | 


connected to the frame by ordinary leaf springs ; but the front 
wheels have two transverse springs, one above the other, and 


Fic.1. Fie.2, 
yer — 


{ water 270 litres per hour (60 gals.). Ona good level road the 
' carriage runs at about eighteen miles per hour, and it mounts 
inclines of 1 in 12 with ease and safety. ‘ 

The traction engine for goods, shown in Figs. 1 and 2, is of 
similar mechanical arrangement to the steam carriage, and has 
a truck of special construction coupled to it in such a way that 
‘ the hind wheels of the truck can also be used as driving wheels. 
| It is intended to haul 20,000 kilog.—20 tons—on inclines of 

1 in 20, and double that amount on the level. The leading par- 
ticulars are as follows :— 


| Millimetres. 
‘ 400 


Width of gauge between tires .. .. .. 1,820 
Diameter of leading wheels... .. .. 900 
Breadth of tires of ditto 190 
Width of gauge between tires .. .. .. .. 1,320 
| Total height of engine, including spark-catcher .. .. .. 3,100 


ip 


ne 


connected by vertical bolts, passing through eyes in their ends. 
On these bolts are hung axle-boxes in which run the inner ends 
of short axles, carrying the front wheels. By means of lever- 
arms placed at right angles to the axles, and a steering appa- 
ratus, these boxes can be made to turn about the vertical bolts. 
By this means each front wheel is rendered independent of the 
main frame, and movable about a vertical axis nearly coinciding 
with its own vertical diameter. The two springs are connec 

in the middle by a large casting, through which passes a vertical 
steering shaft, having a hand wheel at the top, and a spur wheel 
near the bottom, gearing into a horizontal rack quadrant. This 
quadrant swings on a pin fixed 
to the frame, and on the other 
side of this pin carries two lever 
arms set at an angle of about 
35 deg. with each other, and one ' 

on each side of the axis of the ' 

frame. Connecting-rods unite 

these lever to the lever 

arms already mentioned on the 8 

boxes carrying the front wheels ; 5 

which boxes are thus made to i 

swivel about their vertical axis H 

by the action of the steering aie, er 
shaft. But the extent of this === == 
action is by no means the same 
in the two cases, It will be seen 
by reference to Fig. 4 that when 
the wheels are swivelled into the 
dotted position, the lower or 
right-hand lever in the quadrant 


Heating surface, 19 square metres (for 45-50-H.P.) 
Coal space, 1 cubic metre (for 8 hours’ consumption), 
Water space, 1200 litres (for 1} hours’ consumption). 


by) , 7°2 kilometres per hour. Kilogs. 
Weight of engine, loaded... =... oe 10,000 
I on hind wheels, with full load .. 7, 


Load on front wheels, with full load: s{o00 
A similar engine, but of three times the power, is now in 
course of construction. 
So little has been heard of late in England with regard to 
steam carriages on common roads that the above short account 
of what is certainly a very ingenious specimen of the class cannot 


has its eye close to the centre 
line of the carriage, and conse- 
quently acts upon its connecting 
rod with a pull nearly at right 


angles ; whilst the left-hand lever, 
being far from the centre line, 
acts on its connecting,rod with 
a thrust at a very obtuse angle, 
and therefore with much _ less 
effect. Hence the two wheels 
are not in parallel planes, and 
the lines of their axles, instead 
of being parallel, meet in some 
point outside the carriage. This 
point is so chosen as to be on 
the prolongation of the hind 
axle, and therefore, the lines from 
this point being at right angles to 
all four wheels, the point forms 
a centre round which the whole 
carriage turns with ease and 
rapidity. This arrangement has 
the further advantage that the 
carriage always rests on a safe 
and level basis. 

As already [mentioned, the 
power is conveyed to the driving- 


| 


- wheels by a chain and chain wheels, from a divided transverse | fail to be of interest. At the same time, the reception given to 


shaft. By means of what are called addition and subtraction 
wheels, the uniform rotation of the crank shaft is so conveyed to 
the two of this shaft that on curves each wheel receives 
exactly the velocity required by the different length of path which 
it may have to traverse. Thus the wheels only roll on the road, 
they do not grind upon it, as wheels going at equal speed must 
do—a defect which has existed in many previous road steamers. 
The connection between the motive power and the wheels being 
through springs is very elastic, and the whole motion is as easy 
and smooth as can possibly be conceived. 

The driver sits on an ordinary coachman’s box, which also 
forms the water-tank, and manages the carriage by means of the 
steering shaft and wheel already described, and by a brake shaft, 
which passes through the centre of the hollow steering shaft. 
These shafts are straight before him, while on his right hand are 


the regulator and reversing handle. Between the box and the | 


boiler is the body for passengers, covered with a movable head. 
The fireman stands behind the boiler, and has a supply of coal 
for seven or eight hours’ run. The consumption of coal on the 
level is about 1 kilog. per kilo, (3°6 lb. per mile), and that of 


the idea, even at the meeting where it was introduced, does not 
seem to have been altogether favourable. Herr Kaselowsky, 
well known for his invention of tire fastenings, gave, in par- 
ticular, a long and somewhat amusing account of his experiences 
with an earlier steam carriage built by L. Schwartzkoff, of Berlin, 
in 1863; and especially of his difficulties with the peasants of 
the district through which he plied, who not unnaturally looked 
on the new engine as destined to destroy their ancient and 
valuable privilege of hauling by wagon. His experience was 
that, apart from such obstacles, running by steam on common 
roads was a very safe, pleasant, and easy amusement in good 
weather ; but that with rain and mud troubles began that gra- 
dually wore out the strongest enthusiasm. He gives a vivid, if 
not a pleasant, description of the descent of a long hill in a damp, 
dark evening, when the wheels were thick in mud, the brakes re- 
fused to hold properly, and the engine and train went bowling 
down to the valley at a perilous speed, the driver steering his 
course by the sole help of the successive poplar trees, as they 
showed dark against the sky, and devoutly hoping that no vehicle 
would be coming up the hill at that hour, since he must ccr- 


tainly run over it. By good luck and good steering they reach2d 
the valley in safety ; but the general result of this and similar 
adventures seems to have been to impress strongly on Herr 
Kaselowsky’s mind the very superior comfort and safety of the 
iron road, and to make him thankful that railways had been 
invented. We believe his experience will be confirmed by others. 
Those who care to turn back to our issue of October 27th, 1871, 
will find a very lively account of Mr. Crompton’s trip from 
Ipswich to Edinburgh, on the “Thomson ” road steamer “Ravee ;” 
and despite his skill and energy in the overcoming of difficulties, 
they will probably agree that his experiences do not offer great 
encouragement. The Indus steam train, which Mr. Crompton 
subsequently worked with so much energy, and which was de- 
scribed by him before the Institution of Mechanical Engineers, 
in 1879, was finally abandoned ; and nothing has been heard of 
that system of transport in India during recent years, when the 
exigencies of war and famine might have been thought specially 
likely to call it forth. Again, Mr. B. Blackburn exhibited, at the 
Horticultural Gardens, about two years ago, a “mechanical 
dog-cart”’ of very ingenious construction, which, as far as 
starting, stopping, running, and turning are concerned, performed 
all its duties with entire success. But we have heard nothing of 
the invention since, and presume that it has proved imprac- 
ticable to get it fairly taken up. Thus, all experience seems to 
be against the success of steam carriages, or engines, for rapid traffic 
on common roads. Of course, the heavy traction engines made 
by Messrs. Aveling and Porter, and others, for hauling great loads 
atslow speeds, come under a different category ; though, even here, 
success has only been achieved within a certain limited sphere. 
Whether the Bolleé system, with its undoubted ingenuity, is 
destined to revolutionise our ideas, and make a road steamer into 
a success, we will not presume to state positively ; but the present 
experience with it is certainly not sufficient to justify sucha claim. 


SELF-REGISTERING TARGET. 


WE give herewith illustrations showing a design for a target 
invented by Lieut. Finney, Hazel-grove, Stockport, intended to 
fulfil the desirable object of registering the hits in competitive 
rifle shooting, so as to prevent the possibility of foul play. 

Fig. 1 shows the section, and Fig. 2 the general arrangement 
in front elevation. The target is divided up into parts, each part 
or segment being suspended on rollers—F F in Fig. 1. In 
Fig. 2 these are shown, but would of course only be visible at 
the rear—each part being balanced by a plate (C in Fig. 1). On 
each segment is a projecting rod K, passing through a supporting 
frame D, and witha head H. An electric circuit, broken by means 
of a spiral spring G, which keeps the target and rod forward on its 
rollers, so that it is separated from H, to which are fixed electric 
connections, so as to complete the circuit whenever the target 
segment is pressed back, compressing the spiral spring, and 
causing H and H? to come into contact with each other. This 
is intended to be effected by the impact of the bullet, so that 
whichever portion of the target is struck a certain electric circuit 
is completed, and a corresponding signal is made. 


Fivu.2 


It may be well to point out, however, that it is very question- 
able in our judgment if this would act without some modification 
Probably in some form it might bea great success. As designed 
the impact of the bullet has to move a heavy weight on rollers, 
and compress a spiral spring which need not be opposite, but may 
be laterally several inches distant from the point of impact. At 
Enfield there exists a target for registering the moment of 
impact, which is on a somewhat similar principle. In that, how- 
ever, the target is suspended, and the spring employed so light 
that the merest touch moves it. The target vibrates rather than 
swings, and this arrangement acts so well that the superin- 
tendent of the Royal Laboratory is making a similar one to test 
velocities on the range in the Royal Arsenal. Obviously, there- 
fore, the possibility exists of perfecting the idea suggested for 
the registration of place of impact, though we think the present 
form would need modification. 


METROPOLITAN WaTER SuPPLY.—According to the analyses and 
report of Mr. W. Crookes, F.R.S., Dr. W. Odling, and Dr. C. 
Meynott Tidy, the waters supplied to the metropolis during the 
month April 20 to May 19 by the companies deriving their water 
from the Thames and the Lea were throughout the month uni- 
formly clear, bright, and almost colourless, and had all been well 
and efficiently filtered. Examined chemically, they showed excel- 
lent aeration and great freedom from organic matter, and in the 
words of these eminent water examiners left nothing to be desired 
for dietetic purposes. They say that these waters reached a con- 
dition of extreme purity somewhat earlier than usual. Even Dr. 
Frankland reports that the Thames water distributed by the 
Chelsea, West Middlesex, Southwark, Grand Junction, and Lam- 
beth Companies showed a very decided improvement upon that sup- 
pliedin March, being, indeed, of superiorquality to any sent out from 
this source during the past six months. In all casesthe water waseffi- 
ciently filtered before delivery. Of the water drawn from the Lea the 
East London Company’s supply was the best, but that of the New 
River Company ranked above the Thames water. - The supplies 
of both companies were duly filtered previous to distribution. 
The good condition of the river water derived both from 
the Thames and the Lea is due partly to the pro- 
tracted drought that prevailed during the greater part of 
the month, and partly to more efficient filtration. Seen through 
a stratum 2ft. deep, the waters presented the following appear- 
ances :—Kent, Colne Valley, and ‘Tottenham, clear and colourless ; 
East London, clear and nearly colourless ; West Middlesex, South- 
wark, Grand Junction, Lambeth, and New River, clear and very 
pale yellow ; Chelsea, clear and pale yellow. Fortunately for Lon- 
doners, the President of the Local Government Board is now getting 
satisfactory information on the river water, and he will be in posses- 
sion of the facts which show that it is not the river water that is 
at fault, but the dirty cistern system of supply, and the filthy and 
heated state of the cisterns in summer. 
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THE SWIFT, STOCKTON AND DARLINGTON RAILWAY. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. imperfect workmanship, in the same way that Watt used | 
No. XL. a universal joint in his earlier connecting rods, as may be | 
Ix Smiles’ “ Lives of the Engineers,” n the volume of | seen, for instance, in a Watt engine ak is, or was untila | 
the 1874 edition devoted to George and Robert Stephenson, | very recent date, at work at Messrs. Frost’s rope works in | 
will be found a very small engraving, which is a longitudinal | Bermondsey. The disc seen round the vertical pivot of | 
section of Murdock’s locomotive. Inthe “LifeofTrevithick,” | the steering wheel is a leaden weight, apparently put on | 
by his grandson, and published by Messrs. Spon, in 1872, to keep the front of the engine down, and so make it’ steer 
will be found a small section of the machine. We are | better. The boiler is of copper. The details are too 
not aware of the existence of any other section of this little | clearly shown to make further description necessary. 
engine, save that which we publish below. The machine is Ve also illustrate the Swift, an old Stockton and | 
the property of Mr. Murdoek, manager of the Sun Foundry, | Darlington engine. We are indebted to Mr. Graham, of | 
Leeds, and grandson of William Murdock, the friend of | the North-Eastern, and to Mr. Tomlinson, of the Metropo- | 
Watt, and the maker of the 
little locomotive in question. 
Smiles gives no dimensions 
or details. Mr. Murdock 


went right through the boiler, inside a transverse tube 
provided for the purpose. The chimney was fitted with a 
revolving cowl, which could be turned round to suit the 
direction taken by the wind. 


Iron STEAMSHIPS.—Messrs. H. E. Moss and Co, state in their 
Steam Ship Circular that “since December a further improve- 
ment in the value of iron steamships has taken place, and that 
those contracted for last year cannot be repeated except at a 
considerable advance upon prices then ruling. Iron has fallen to 
about as low a point as it has ever been, the present price of ships’ 

plates at Middlesbro’ being 
about £6 and of angles £5 per 
ton, but any advantage derived 
from the fall in value of ma- 
terial, has been equalised by 


many French owners to give 
large orders, principally for 


has, however, recently taken t oe the great advance in labour. 
the engine to pieces and i . A large number of orders for 
had a drawing made from aes new steamers, principally of 
a tracing from this drawing, === consequently very full of 
by the aid of which our H \ fie work. There are still a few 
engraving has been pre- 4 = gg 
P selves free from e en- 
Mm, i 2 airly quick delivery can be 
and found that it readily rm obtarned. The number of 
made 100 revolutions a 1 ¢ steamers in course of con- 
minute when supported with wie is 

the driving wheels off the ! H at any time during the 
: | i decade, but the losses have 

ground. It is one of the 
relics in existence, for there |. through the gradual expan- 
is no reason to doubt that it sion in trades bid ner- 
is the first locomotive steam ! : a carried on by sailing s 7 

engine evermade in England. = which, ted 
The first locomotive ever ' ; and made law, has induced 
constructed was built by 


Cugnot, a French engineer. y 


The original model was made 
in 1763, and the machine ' 
itself was tried in 1769. : 
It was not successful because \ 
the boiler was too small. In 
1772 Oliver Evans in 
America invented a steam 
carriage to travel oncommon 
roads. In 1784 William 
Symington made, it is said, 


new boats. A preference ha 
been given to French builders, 
but their resources are so 
limited that English builders 
have had a very e share of 
the work, and as we are in- 
formed that the French have 
now plenty of orders for some 
years to come, French ship- 
owners will have to con- 
tract with English builders. 
Even though French builders 


and owners are ted pre- 


a model of a locomotive in 
Scotland, and in the same 
year Murdock produced the 
model we illustrate. It was 
not until 1802 that Richard 
Trevithick, Murdock’s pupil, 


miums by their Government, 
we can still offer buyers such 
delivery and terms which 
make it more advantageous 
to build in England than 
in France, even though onl 


took up the subject. Those na Se 
who wish to learn what he MURDOCK’S LOCOMOTIVE, 1784. 
did will find it fully 
recorded ia “ The Life of Trevithick,” referred to above. litan Railway, for all the little information we have obtained , 
The Murdock model has been exhibited many times, and | concerning this engine. It was in use for many years, and | 
it is to be regretted that it does not now repose in some | drew passenger trains of five coaches, weighing about 
museum where it could be seen, while it remained in per- | five tons each. It had a boiler very like the first boiler of 
fect safety. It consists of a flat board, at one end of | the “ Locomotion No. 1,” that is, it had a single flue—in 
which is a wooden upright on which is pivotted a wooden | one end of which was the reget. omens ye through to 
beam. The cylinder is placed underneath the other end | the smoke-box. The valve motion was of the gab type, 
of this beam. This slide valve is actuated by a tappet | with loose excentrics, and the reversing levershown was reall 
motion, the beam striking it up and down alternately at | double—two levers working side by side—to throw eac 


each end of the stroke. The connecting rod has a transverse | engine into gear separately ; a suspending link carrying the 
joint near the top, intended no doubt to compensate for | excentric rods. . Graham states that the weigh sift 


one-half the premium 
awarded to English - built 
steamers registered since the 
of the Act. 
America still holds to its so-called protectionism, but the day 
will soon come when s).¢ will have to it the purchase of forei 
built tonnage or else see the few vessels she still possesses padealiy 
weight capacit ve lately been placed. Iron sailing ships, wi' 
full East Indian outfits and highest class, of about 1900 tons 
register, have been placed at from £12 to £13 per ton. Freights 
from San Francisco have ruled very high, and over £4 10s. per ton 
for in has been ond from Portland, Oregon, whilst Indian 
freights have also m plentiful and afforded remunerative 
employment for both steam and sail. The emigration trade has 
been unprecedentedly great and is likely to continue so, but in 
homeward freights there is room for much improvement.” 


/ | o\ /. | 


JuNE 10, 1881. 


THE ENGINEER. 


433 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ComMON bars were in demand esterday 
in Wolverhampton, and were to be bought at as low as £5 15s. for 
minimum sorts ; yet buyers sought to Rl their orders on even 
less satisfactory terms to the makers. edium bars sold at from 
£6 up to £6 10s,; marked bars were dull of sale at from £7 to 
£7 10s. and £7 12s. 6d. 

Baling strip orders were likewise coming forward, and were 
placed at from £6 down wo £5 15s. in a few instances. _The iron is 
needed mostly upon United States account, merchants in Birming- 
ham and Liverpool being the chief purchasers from the ironmasters, 
Likewise upon United States account there were inquiries for 
puddle bars needed by certain American iron mill owners. 

Sheets were less in request than last week as to heavy lots. As 
a rule ir ters declined the terms at which buyers professed 
they would alone purchase. Good singles were again quoted at 
£7 10s., doubles at £8 to £8 5s,, and trebles at £9 to £9 5s, The gal- 
vanisers reported themselves well under orders, especially for 
Australia. Some established firms asked to-day £18 per ton for 
26 w.g., packed in felt and delivered in London or Glasgow ; and 
£16 for 24 w.g.; while in bundles, 24 w.g. was to be had at 
£14 10s. The same sizes are procurable on the same ratio at the 


works, less carriage. 
Tig iron was offered to-day on slightly easier terms than could 
be obtained by s a week ago; yet consumers were less 
disposed to buy. Certain good hematites could have been got ata 
drop of 1s. 3d. aton. The brands of all-mine pigs which could be 
bought at £3 had increased in number, and there were more 
makers of common pigs than a week ago who would accept 37s. 6d. 
Coal orders were well competed for. Good furnace thick coal 
was 8s. a ton into boats ; forge thin coal, from 7s. to 5s. 9d.; thick 
rough slack, 4s. 6d; thin, 3s. 3d.; and engine slack, 2s, 6d. per ton. 
xceptionally massive iron and steel making machinery is being 
prepared for despatch from the Wolverhampton district to Russia. 
‘The makers are Messrs. Thomas Perry and Son, Highfields Works, 
Bilston. The machinery consists mainly of a horizontal engine of 
500 indicated horse-power, and a three-high train of 32in. rolls, 
having ‘a steam-actuated platform before and behind the rolls, 
The mill is for the ‘‘ cogging” of steel ingots, which will be sub- 
sequently rolled into rails by a 24in. reversing rail mill oy ay by 
Messrs. Perry, who have already constructed for the same firm and 
have despatched to the same destination, forge and merchant trains, 
engines, saws, shears, straigthening and punching machines, and 
so forth. All has been to the order of a company of British 
capitalists, who are developing the coal and ironstone resources of 
Southern Russia, and have erected iron and steel works near to 
Odessa, having appliances of the most approved sort for treating 
very heavy masses of rolled iron and steel. The cogging mill now 
com leted. will easily manipulate steel ingots of one-ton weight. 
Facility in the handling of such ingots will be secured by the 
steam platform which is 27ft. long on either side of the rolls, and 
upon which the millmen will be able to ascend with the ingot and 
pass it pleasantly through even the topmost rolls. The following 
proportions will afford an idea of the —— of the machinery : 


—The engine, including dise crank, fts, iages, and 
wheels, weighs 115 tons; the three-high pinions and housings, 
40 tons; the fly-wheel, tons; the three-high ro 

and housings, 65) tons; and the bed plate, couplings, 


and spindles, 34 tons. Because of the extra high railway rates 
and carriers’ charges made for the weights above 10 tons each 
yiece, the last described 149 tons, out of this total of 304 tons, are 
Colas cast from the blast furnaces in Russia. I had an — 
nity of inspecting the engine and the other machinery which has 
just been finished at the Highfields Works, and have no 
recollection of a high-pressure engine of this power of 
more suitable or more economical construction for the 
work which it has to do. The engine was not fitted 
with a condenser. It was heavy, strong, and powerful, wholly 
devoid of ornamentation—a model of a plain substantial engine 
suitable for a first-class ironworks. The fly-wheel and the drivin 
wheel shafts, each of from six to seven tons, are of hamme 
iron, and run in gun-metal bearings. Taking in the fly-wheel, the 
—_ as it will stand will cover a length from end to end of some 
65ft. Iam inclined to think that there is nothing in that country 
similar to the steam lift described. Its value, however—almost its 
indispensableness—for manipulating one-ton ingots in three-high 
rolls is manifest. Messrs. Perry and Son have made some of the 
best mill machinery standing at ironworks in this country and 
upon the Continent. 

The safe trade is unusually good for this season of the year. 
Export orders are finding full employment for most of the opera- 
tives, but the firms who confine themselves to the home trade are 
comparatively quiet. 

Manufacturers hereabouts continue to view with dissatisfaction 
the strong tendency towards protection shown by the French Com- 
missioners to engage with the representatives of our own Govern- 
ment in discussing the next French treaty, and on Friday last the 
Wolverhampton Chamber of Commerce adopted the following 
resolution :—*‘ That this Chamber, having regard to the fact that 
the French Legislature has decided to adopt specific instead of 
ad valorem duties, and that the duties on hardware and iron are at 
present eager considers that unless the new treaty be 
distinctly in the direction of free trade it will be desirable to 
refrain from negotiating a treaty altogether, and thereby relieve 
ourselves from existing obligations.” This resolution the secretary 
was instructed to forward to the English Commissioners, and also 
to send a copy of the foregoing resolution to the Commissioners 

pointed gotiate with the French delegates with reference to 
the proposed new treaty, and also to Mr. C. J. Monk, M.P., and to 
Mr. James Hole, secretary of the Associated Chambers of Com- 
merce, 

The nut and bolt manufacturers are displaying a readiness to 
remove from the minds of their men all reasonable cause for un- 
easiness or dissatisfaction. They have, therefore, as an iati 


question is being again laid before the miners in the fashion pecu- 
har to unionist arrangements. 

The Birmingham Corporation are likely soon to be ridding their 
chief streets of the unsightliness of the overhead telegraph wires, 
and at the same time remove the risk which accidents to these 
wires occasion to the safety of the public who use the thorough- 
fares. Ata meeting of the Corporation on Tuesday, the Public 
Works Committee were, upon the motion of the Mayor, instructed 
to report as to the feasibility of laying down telegraph wires under 
the footpaths, instead of carrying them over the streets. The 
mayor said that he did not propose that in all the streets this 
should be done, but he held that they might bg’ well begin by 
clearing the main streets of the wires. Upon this theme it is 
noteworthy that the Corporation of Stafford objected to allow the 
Imperial authorities to usurp their functions. The Postal Telegraph 
Department having made application fer permission to lay down 
telegraph wires in pipes through Stafford town, began the work 
before they had obtained the tion of the local authorities. At 
the last meeting of the Stafford Town Council, the Mayor moved, 
and the Council unanimously carried, an amendment to a proposal 
of the Waterworks Committee to sanction an application of the 
Post-office authorities. By this amendment the matter has been 
deferred for further consideration. It was also resolved that 
‘ notice be sent to the contractor for the work, and the engineer of 
the Telegraph Department.” 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Whitsuntide is so altogether a holiday season in 
this district that no really serious attempt at business has been 
made during the past week. The usual market was held on Tues- 
day, but although there was a moderate attendance, there was 
almost a complete absence of any inquiries, and prices were 
scarcely mentioned. As there was nothing doing to actually test 
prices, quotations can merely be said to be nominally without 
alteration. 

During the few days prior,to the holidays, a limited amount of 
business was being done. A few sales of Lancashire pig were made 
at about late rates, makers’ quotations for delivery into the 
Manchester district remaining at about 43s. for No. 4 forge, and 44s. 
for No. 3 foundry, less 24 per cent., and one or two transactions are 
reported in good brands of Lincolnshire and Derbyshire forge iron 
at prices equal to about 43s., less 24, delivered into Manchester, 
but there are considerably lower figures than those current in the 
market, and the whole of the t cti put together do not 
represent any great weight of iron. Middlesbrough iron is quoted 
at about 46s, 10d. per ton net cash delivered equal to Manchester, 
but the lower prices at which other brands can be bought practi- 
cally keep i ned iron out of this market. 

The finished iron trade has continued very dull, and beyond a 
moderate demand for sheets, which, delivered into the Manchester 
district, are quoted at about £7 15s. per ton, there has been _very 
little new business stirring. For bars delivered into the Man- 
chester district the average quoted prices remain at about £5 12s. 6d. 
to £5 15s. per ton. 

In some cases iron and engineering works have been closed for 
the whole of the week, and generally operations were stopped for 
the holidays on Tuesday evening until the commencement of next 
week. 

In the coal trade the position of affairs is much the same as in 
the iron trade. The octiaties throughout the Manchester district 
were stopped on Tuesday and Wednesday until next week, and in 
other Lancashire districts work is more or less interfered with by 
the holidays. For all classes of fuel the demand has been 
extremely dull, house fire coals moving off very slowly owing to the 
season of the year, whilst the stoppage of works has restricted the 
requirements of the lower qualities for ironmaking and manufac- 
turing purposes. Very low prices are being quoted for gas coal 
contracts, which are being placed at about last year’s rates. With 
the exception of the better classes of slack, which are scarce, there 
is generally a want of firmness in prices, and a deal of under- 
in to secure orders. The average quoted prices at the pit 
mouth are about as under :—Best coal, 8s. 6d. to 9s.; seconds, 
6s. 6d. to 7s.; common house coal, 6s.; screened gas coal, 6s. 6d. to 
7s.; steam and forge coal, 5s. to 5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; 
good slack, 3s. 9d. to 4s. 3d.; with the best sorts about 3d. per ton 
more. 

The other day I paid a visit to the engineering works of Mr. 
Wm. bn ry and T; rd, and had an 
opportunity of inspecting one or two novelties which the firm are 
bringing out. A powerful hydraulic cotton baling press, which 
was being constructed for an up-country station in Egypt, first 
attracted my notice. Mr. Turner’s patent presses are already well 
known, and a description of their principle is therefore not neces- 
sary ; but hitherto, so far as Egypt is concerned, they have been 
erected only at Alexandria, where the final packing of the whole 
of the cotton for shipment is at present performed. The obvious 
advantage of baling the cotton in the interior would, however, 
seem to have become apparent, and the press which I saw is the 
first which is being sent out for this purpose. This press has been 
specially designed to meet the requirements of an up-country 
station, and of course is not so massive in construction as those in 
use at Alexandria, but it is intended to press the cotton by 
means of five hydraulic rams to the same density as by the larger 
machines. 

The introduction of complicated machinery into flour mills is 
rendering a careful attention to driving power and gearing an in- 
creasing necessity, and Mr. Turner is constructing special machinery 
to meet the requirements of high milling, which, although not, 
perhaps, absolutely new inventions altogether, may be briefly 
referred to. These consist of a roller mill—Dark’s patent— 
for crushing wheat and middlings, driven by an engine with Dark’s 
patent automatic cut-off gear. ‘The chief feature in the mill is the 
method of ensuring an equal pressure of the rollers. In many 
cases this is effected by means of independent screws and springs on 
each side of the roll, the adjustment of which is left to the skill of 
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indicated to the men’s secretary that they are prepared, eight of 
them, to meet as many delegated workmen, and together discuss 
the points which the men have raised about the deviation of sizes. 
Agents are being mane in this district for the sale of a German 
»olished horse-nail with varied hammered heads, and the United 
orse-nail Company are —- the sale of the Globe horse-nail, 
yet the poor operative horse-nail makers with the strange infatua- 
tion which now and again seizes them, have turned out on strike 
for the 3s. Bug 1000 wages rate. Not only is the competition of 
machine-made horse-nails severe, but the stocks of hand-made 
nails in the warehouses of local firms are mostly heavy. There is, 
therefore, little prospect of the strike being very successful. 
An important exhibition of dairy stock produce, and appliances, 
ultry, goats, bee-hives, wool, &c., was opened yesterday—Tues- 
—at Bingley Hall, Birmingham. 
ere is every prospect of a working arrangement being made 
between the colliery owners and the mineowners touching the 
requirements of the Employers’ Liability Act. It is merely a 
uestion of the relative wep of employers and employed to 
the mutual insurance scheme that has found general favour. There 
have been interviews between miners’ delegates and mining engi- 
neers. As was to have been expected, these can as yet hardly see 
eye toeye. Itis established that the present system of what is 
locally termed “‘ field pay,” and relief in the case of accidents costs 
the masters a third part more than the men per week. Under the 
— scheme a payment will be needed of 4d. per week in all, 
and the advantages of the men will be largely augmented. Thin 
coal miners are willing to pay 3d. week to ‘the masters’ 1d.; 
but the thick-coal men, who have hitherto paid nothing, desire to 
contribute only 1d. to the masters’ 3d. ini i 


the attendant, but in Mr. Turner's mill the pressure is applied 
through a spring in the centre of a beam free to move on a central 
pin, and the ends of this lever are connected by suitable links to 
the bearing of the back roller. By this method any pressure 
applied to the centre is equally divided on each side, and an equal 
pressure is secured throughout the whole surface of the roll. This 
machine, which was exhibited, together with an 8-horse engine, 
fitted with Dark’s cut-off gear at the London Flour Mill Exhibition, 
has, I am informed, been tested for several months crushing 
3500 Ib. of wheat per hour. 

In passing through the works my attention was also directed to 
an apparatus for filling air vessels with air, and for reducing the 
heavy beat of valves. The apparatus is very simple in construc- 
tion, and as applied to an ordinary pumping engine consists of a 
small cylindrical vessel with no ~working parts, the water itself 
forming the piston. At the bottom of the vessel is a small pipe 
fitted with a regulating cock, which is attached to the pump valve 
box, pnenedintely below the delivery valve, and at the top of the 
vessel is fixed a small gun-metal valve-box, fitted with inlet and 
outlet air valves, and from this a delivery pipe communicates 
directly to the air vessel. I understand that a number of these 
small machines are now working at waterworks and collieries. 

Barrow.—My reports for the last few weeks have hinted that 
the output of hematite pig iron must shortly be reduced, should 
the demand continue in its present dull state. Makers, I am 
assured, will considerably lessen the output of metal when existing 
contracts are worked out a little more, as the demand does not 
meet the supply, or anything approaching it. Stocks are 
accumulating very rapidly, and makers recognise the necessity 
of drawing the line — soon. The only reason that can be 
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The mining , on 
their part, hold that they should pay 2d. to the masters’ 2d, The 


igned for keeping up heavy output for so long a time is 
that makers were over-sanguine of an early advance ; and the fact 


of there being so much metal on hand delays the advance 
in prices much more than it otherwise would have been. I 
should not be at all surprised if even lower figures were 
reached than those now quoted, and buyers, or those in want 
of pig iron, seem to hang back from placing their orders from @ 
similar impression. This week the holidays interfere a good deal 
with business, and the tr tions made cannot, perhaps, be taken 
as @ sure indication of the tone of the market; still, the tendency 
is downward. All round qualities of Bessemer are selling at about 
56s. per ton, and No. 3 forge, 53s. Iron ore is in very fair demand. 
The steel trade is busy, though Whit week has interfered with the 
work. Prices are low, and makers are not over anxious to contract 
on that account. <A very fair tonnage of this metal is being 
hipped. The shipbuilding trade is busy, and to! 

of shi ping will soon be launched; they have work for some lit 
ies onger. The coal and coke trades are only quiet. Shipping 
moderate. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Whitsuntide holidays have interfered as usual with the work 
in the mills and other works during the week. There is no town 
in England where Whitsuntide is more heartily held, and with the 
exception of one or two departments in which work cannot well be 
suspended, general holiday is held. The engineers and boiler- 
makers are ordinarily busy at these seasons in the repairing of 
machinery which has got out of gear, or in laying down new plant, 
and making extensions. 

I hear of several fresh orders for steel rails being received in this 
district during the past fortnight, and the inquiry is not confined 
to the railway companies of England and Scotland. A consider- 
able weight of rails is being produced for the United States, as 
well as for New South Wales, and several of the South American 
districts. Prices are maintained at the figures quoted last week— 
£6 5s. per ton, which just leave a profit, and no more. 

The activity of the shipbuilding yards tells favourably on the 
firms engaged in the manufacture of boiler and ship plates. These 
have never been busier than they are at present. The armour- 
plate department is also fully employed both at the Atlas and 
Cyclops works. 

Messrs. Ball and Burgon, sheep-shear manufacturers, Malin 
Bridge, Sheffield, have heavy orders in hand at present for South 
America, This week they sent off seven dray-loads, which were 
the first shipment of a large order for that market. I am informed 
that the other producers are also well off for orders. ~ 

From returns kindly supplied by Dr. Webster, the American 
consul, I learn that the exports of Sheffield goods to the United 
States for the month of May show a considerable increase com- 
pens with the total amount of exports in May of last year. In 

ay, 1881, the total value was £121,379, as compared with £99,878 
in May, 1880; while the total is £21,501 in excess of the corre- 
sponding month of last year, it is noticeable that the value of 
— exported to the States has decreased by £781, and steel by 

31767. 

The iron trade continues very quiet. At Elsecar a good order 
for rails and (aoa has been secured ; and at Thorncliff the work- 
men engaged in the manufacture of gas apparatus are well 
employed on the contract for the new gasworks at Manchester. 
Very little pig iron is being made at present, and the lessened pro- 
duction has the effect of causing prices to be firmer. 

Large stocks of coal accumulating on the pit banks form the 
best proof of the stagnation in the coal trade. In steam coal the 
keen competition keeps prices very low. I see it stated that 
more than half of the coal sent to the Humber ports is now 
carried by water, owing to the lowness of the freights. If it be 
true that coal is now being carried to Goole at 1s. 6d. per ton, this 
rate is 9d. less than the railway charge. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


As might have been expected there was but a small attendance 
at the Cleveland iron market at Middlesbrough on Tuesday. 
Fully two-thirds of the usual attenders were absent, either holiday 
making or from some other cause. There was very little either 
buying or selling, what transactions did take place gave evidence 
of a lower level of prices to the extent of about 3d. per ton. 
No. 3 g.m.b. may now be said to be 36s. 3d. at makers’ works ; 
forge 1s. per ton less, warrants 9d. per ton more. The expectatiou 
that three furnaces might be put out of blast at Monkland, near 
Glasgow, has been disappointed ; as it seems to have been decided 
to carry them on under the management of trustees. The statistics 
for May have been published, and to them may, in part, be 
attributed the lowering of prices. It appears that 2021 tons more 
Cleveland iron was made in May than + ree the previous month, 
besides 1455 tons more of hematite. The number of furnaces on 
both kinds of iron was exactly the same as before, viz., 94 on 
Cleveland and 25 on hematite, but the month was one day longer. 
The net increase of stocks was 13,376 tons, or very much in excess 
of what even pessimists predicted. Ship ts were 78,894 tons, 
against 81,829 tons for April, which again is regarded as the 
reverse of favourable. Altogether the returns seem to point 
towards lower prices, and some say that 35s. for No. 3 will very 
shortly be reached. Nothing + peony is likely to produce a 
reaction except the blowing out of some furnaces somewhere. It 
is not expected that this will be in Cleveland, on account of its 
more than usually favourable position as to cost of production. At 
all events, Cleveland firms maintain considerable cheerfulness as 
to the issue of the severe struggle which is now going on, and the 
severity of which is likely to increase. 

In manufactured iron there is no change to report. All the 
works have been standing for the holidays, but recommenced on 
Wednesday. The ironworkers have apparently scarcely yet realised 
the downward turn that trade has taken, for they are still trouble- 
some at various works. At Bowesfield the puddlers are on strike 
for some concession as to prize money which was given at the West 
Stockton Works when they were restarted under a new mai 
ment a short time since. Should they get their way now the 
alteration will no doubt have to be made at all the works, 
although it is directly contrary to the provisions of the sliding 
scale arrangement which was mutually agreed to. At both the 
plate mills at Middlesbrough there has been prolonged trouble with 
the shearers’ helpers, who obtained so large an advance in the 
spring. These men, having more money than they can legitimately 
spend, lie off and get diunk on the slightest excuse, and 
generally three or four at a time. A stoppage of the 
mills is the result. Four or five of such delinquents 
were before the stipendiary magistrate a week or two since, and 
were fined £6 each, including costs, which they are now 
repaying at the rate of 5s. per week. They were all Irishmen. It 
is not generally known that the late Mr. Henry Pease was a 
considerable owner of steam shipping property. He at all events 
was the sole proprietor of three very fine cargo ships which trade 
from Middlesbrough, and are under the management of Mr. 
William Taylor. It is believed they have been very successful 
since they started three years since, having been mainly employed 
in exporting iron, steel, and coal, and in importing Spanish ore. 

It has been announced that Mr. Proudlock, from the works of 
Messrs. Robert Stephenson and Co., of Newcastle, has been 
appointed general manager of the Tees-side Iron and Engineering 
Co., Limited. It is also said that the site of the old rolling mills 
is about to be devoted to the building of marine engine works, the 
outlay wy ere being estimated at £50,000. A new industry of 
this kind located at Middlesbrough will be most advantageous to 
the town. The firm of Blair and Co., at Stockton, has achieved a 
reputation for marine engines second to none, and there. is no 
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reason why a trade so much in requisition, and 
already so successfully established in the district, 
should not be extended. The chairman of the 
company is Mr. Henry Fell Pease, eldest son of 
the late Mr. Henry Pease. 

The annual report of the Skerne Ironworks 
Company at Darlington has been issued. The 
present ra na j has had possession only one year, 
and has suffered a loss during that time of about 
£8000. This arose mainly from buying a large 
quantity of pig iron at the high prices of last 
spring, and being unable to effect sales of finished 
iron to a corresponding extent, until the hea 
fallin the market, which rapidly followed, had 
taken place. Losses of this kind are unfortu- 
nately only too common in the iron trade, and 
are what make it the notoriously risky business 
it is. The chairman, Mr. Corner, of Whitby, 
was able to offer a crumb of comfort to the disap- 
pointed shareholders by reminding them of the 
result of Mr. Parker’s recent experiments on corro- 
sion. These proved, he said, that mild steel corrodes 
in ships 19 per cent., and in boilers 44 per 
cent., faster than ordinary iron. The samples 
of the latter which stood so well were partly 
from the Skerne Ironworks. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Except that the past week’s shipments of pig 
iron have been considerably larger, there is no 
marked improvement in the trade. The ship- 
ments amounted to 14,509 tons, as compared with 
11,943 in the preceding week and 13,193 in the 
corresponding week of last year. This is so far 
satisfactory, but the exports for the year to date 
exhibit the large falling off of 118,000 tons, which 
it is hardly likely will be made up for during the 
remainder of the year. There has been a fair 
business doing in warrants on speculative account, 
but the demand for makers’ iron is limited, and 
prices a shade easier. The week’s additions to 
stocks amount to 1255 tons, bringing up the 
aggregate to 561,778, and this is only the stocks 
in Messrs. Connal and Co.’s storss, exclusive of 
those in makers’ yards. The same number of 
furnaces continue in blast, viz., 121, as against 116 
@ year ago. Continental and American advices 
still represent the inquiry for Scotch pig iron as 
dull, and the prices as weak. 

Business was done in the warrant market on 
Friday forenoon at 45s. 7}d. to 45s. 10d. cash, 
and 45s. 9d. to 45s. 10d. one month ; the after- 
noon prices being 45s. 8d. to 45s. 10$d. cash, and 
45s. 9d. to 46s. one month. The market was 
closed on Whit Monday. On Tuesday the 
market was somewhat affected by the report of 
the large increase of stocks in Cleveland during 
the past month. Transactions were effected at 
45s. lid. cash and 46s. one month to 45s. 84d. 
cash, and 45s. 10d. one month. Business was 
done on Wednesday at from 45s. 9d. to 44s. 104d. 
cash, and 45s. 114d. one month. The market 
was firmer to-day—Thursday—at 46s. cash and 
one month, to 46s. 3d. cash, and 46s. 44d. one 
month. 

Makers’ iron is quoted as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 54s. 6d.; No. 3, 
47s. 6d.; Coltness, 55s. and 48s.; Langloan, 
5ds. 6d. and 47s. 6d.; Summerlee, 54s. and 
46s. 6d.; Calder, 54s. 6d. and 47s.; Carnbroe, 
Sls. and 46s. 6d.; Clyde, 48s. 6d. and 45s. 6d.; 
Monkland, 47s. and 45s.; Quarter, 47s. and 
45s.; Govan, at Broomielaw, 47s. and 4is.; 
Shotts, at Leith, 55s. 6d. and 49s.; Carron, at 
Grangemouth, 52s. 6d. (specially selected, 56s.) 
and 5ls. 6d.; Kinneil, at Bo'ness, 47s. and 45s.; 
Glengarnock, at Ardrossan, 51s. and 47s.; Eglin- 
ton, 46s. 6d. and 44s. 6d.; Dalmellington, 46s. 6d. 
and 44s. 6d. 

Manufactured iron is fiat and prices are lower, 
bars now ranging from £5 15s. to £6 5s. per ton; 
iron boiler plates, £6 15s.; ship plates, £6 10s.; 
angles, £5 12s. 6d.; steel boiler plates, £11 10s. 
Engineers, as a rule, continue well employed. 

There has been rather more doing in the coal 
trade, the coastwise shipments for the week being 
19,861 tons, and the foreign 36,812, a total of 
56,673 tons, as compared with 52,646 tons in the 
preceding week, and 48,415 in the corresponding 
week of last year. The backward weather has 
tended somewhat to improve the inland demand. 
The trade at Glasgow, Leith, Burntisland, Ayr, 
Troon, and Irvine has been good, but at some of 
the other ports there has apparently been less 
doing. Main sell, free on board in the 
Clyde, at 5s. 6d. to 6s. per ton ; ell, 6s. to 6s. 6d.; 
and split, 6s. 6d. to7s. These prices are low, 
and such as ought to attract customers. 

An attempt has been made to establish a new 
miners’ society in the Glasgow district. About 
600 have joined, and it has taken the name of 
the Scottish Association. But the colliers are 
just now disinclined to ‘unite, being apparently 
of opinion that the unions bring them nothing 
but trouble. At one of the Clack:nannan col- 
lieries the men have struck work on account of 
the erection of a new weighing machine, which 
they contend tells to their disadvantage. The 
miners of Fife and Clackmannan celebrated the 
annive! of the eight hours’ movement at 
Leven, in Fiteshire, on Saturday, when between 
5000 and 6000 were assembled, with bands of 
music. Mr. Macdonald, M.P., who was prevented 
by illness from being present, sent the men a 
letter, in which he deplored the proposal of the 
miners of Mid ond East Lothian to break up their 
union and distribute the funds, and called upon 
the miners of Fife and Clackmannan to stick by 
their association. He added that in a short time 
there would be a great struggle to get improve- 
ments that were so much needed in the mines of 
this country. The secretary, Mr. Weir, sub- 
mitted the financial statement, showing that the 
funds amounted to £1324. Resolutions were 
passed in favour of sweeping away entirely the 
doctrine of ‘‘common employment ;” preventing 
employers from contracting out of the Liability 
Act; and in favour of the extension of the 
borough franchise to the counties. 

The directors of Young’s Paraffin Light and 
Mineral Oil Company, Limited, have issued their 
annual report, in which they state that they 
have made a out of which they 

ropose to pay a dividend of 5 per cent., carrying 
lorwesd £3000 to next account, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE condition of the coal trade is still favour- 
able, the demand being well maintained, and 
prices are showing a greater degree of firmness 
than they have exhibited for some time. Whether 
this will culminate in an advance it is difficult to 
state—I am inclined to think not. There are 
several collieries which have not worked full time 
on account of faults or wagons running short or 
so, and when the Blaenavon collieries, two in 
number, and the additional one at Tredegar now 
being fairly completed by the vigour and ability 
of Mr. Beith are ready, the large output of the 
district will be still more considerably increased. 

Iam glad to note that my warning in re the 
sliding _— has been taken pp by the local 
papers, and some good may result. 

Cardiff keeps up its exports of coal well, and 
matters are better both at ——_ and Swansea. 
The total from Wales was slightly over 150,000 
tons for the last week. 

It is contemplated to place a steel plant at 
Tredegar equivalent to an output of 1000 tons 
weekly. The blowing engine is to be erected in 
the place of one of the old furnaces, and as the 
new cupola and railway facilities will be all 
centred near, Tredegar wi as compact a 
works as any. Cyfarthfa will probably have six 
furnaces raised, and plant that will be equal to 
turn out 2000 tons of steel rails per week. There 
is a large contract closed for Bilbao ore, which I 
learn from Penarth is to be stocked there to a 
very large extent. Stoppage of ironworks seems 
to be the order of the day. Briton Ferry is now 
added to the long list, and Iam daily expecti 
that another in the vicinity of Swansea will 
follow suit unless times improve. 

The remainder of the Warlich fucl plant is to 
be cleared off by auction. 

The Cardiff coalowners are tendering for 
36,000 tons of coal to the Alta Italia railways, 
but as trade is good, I do not think that low 
prices will be sent in. 

The imports of ore from Bilbao have again 
attained a respectable size. Last week 10,000 
tons came in to Newport and 14,000 to Cardiff. 
The total quantit iron and steel sent from 
Newport and Cardiff amounted to 11,700 tons. 

Pitwood is depressed in price on account of the 
large imports. 

A strike has been existing at Briton Ferry Tin- 
plate Works for some time, but I am glad to hear 
on the eve of the di of my parcel that it 
has been brought to a close, and this week work 
will be resumed. 

A Welsh daily paper calls attention to the catas- 
trophe of the Doterel, and points out that two of 
the witnesses depose to seeing a column of dense 
black smoke shooting into the air. This, says the 
writer, could not come from exploded gunpowder, 
nor from a boiler, but must have come from coals. 
I note the hint as a valuable one in tracing out 
the cause of the calamity. 

The Messrs. Beddoe, of Lilancaiach, have been 
again fortunate in their colliery speculations, 
having struck the Black Vein steam coal this 
week. This working is at Machen; the vein is 
5ft. thick, and of the first quality. 

Some little excitement was caused in the 
Swansea district this week by the announcement 
that the Queensland Government contract for 
steel rails had gone to Scotland. Prioes of steel 
rails remain firm. For iron the demand is small. 

There has been a stoppage in part at Treforest 
owing to breakage. 

The articles in THE ENGINEER some time ago 
regarding the qualities of steel, and the almost 
utter impossibility of getting uniformity, have 
received an illustration by recent breakages, of 
piston rods, &c., in this district. 

Nearly all the Cyfarthfa horses, 100 in num- 
ber, were sold by auction this week. Some augur 
a restricted steel work from this, but I r a 
change forthe better. Cyfarthfa has persistently 
kept to old-world customs, and horse power 
where locomotive would have been better and far 
cheaper has been maintained. We shall now 
see, I fully expect, small locomotives used freely, 
and if Ynysfach Works are again used, they will 
be indispensable. 


OPENING OF A New Ratiway.—The section 
of the Banbury and Cheltenham Railway between 
Cheltenham and Bourton-on-the-Water was 
opened for traffic on Wednesday, the 1st inst. 
The line is sixteen and a-half miles in length, 
and includes a long viaduct and tunnel. The 
line was constructed by the cme | and Chelten- 
ham Company, but is being worked by the Great 
Western Company. The other section of the 
railway between Chipping Norton Junction and 
Banbury is in progress. 


THE New AtLantic CaBLE.—The telegraph 
steamer Faraday, Captain Maypee, left Mount’s 
Bay at 5 o'clock on Wednesday evening for 
Whitesand Bay, Land’s-end, to lay the shore end 
of the new Atlantic cable. The weather had 
become much more moderate, and the sea was 
considerably calmer. By a quarter-past ten the 
shore end had been successfully landed. The 
Faraday will proceed to London for the remain- 
ing section of the cable, 900 miles of which have 
already been laid on the American side. 


Society or ArTs.—The Council of the Society 
of Arts gave a conversazione on Thursday night, 
the 2nd inst., at the South Kensington Museum, 
when considerably over 2000 guests were present. 
The company was received by Mr. F. J. Bram- 
well, F.R.S., and other members of the Council. 
A promenade concert was given by the string 
band of the Royal Engineers in the North Court, 
and in the picture ery Madame Frickenhavs 
gave a pianoforte recital. Mr. Corney Grain, in 
the lecture hall, amused crowded audiences at 
intervals during the evening with an account of 
the efforts made in a country town to elevate the 
masses, by means of concerts and other enter- 
tainments, which he illustrated with some clever- 
ness, vocally and instrumentally. The courts and 
corridors of the ground floor were open, as well 
as the galleries rag Raphael cartoons, 
the Sheepshanks, Pryce , and other collec- 
tions, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners q 
Patents, 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specijication they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tut ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Speciyication, 


Applications for Letters Patent. 


*,* When patents have been “communicated” the 
name an dress of the communica’ party are 
printed in italics. 

May, 1880. 


2375. MAGNETO-ELECTRIC Macurxes, H. E. Newton.— 
(C. A, Hussey and A. S Dodd, New York.) 

2376. VaLve, C. Wenner, Switzerland. 

2377. Frxines, E. J. T. Digby, London. 

2378. Fire-arnms, W. Nokes, Birmingham, 

2379. Lamps, E. P. Alexander.—(E. Gény, Paris.) 

2380. WerrTinc Scytues, M. Bauer.—(7. Jacquot and J. 
Thirion, France.) =f 

2381. Protocrarns, H. A. Bonneville.— 
(W. H. Guillebaud, Marion, U.S.) 

2382. Samutrer-workers, A. Bonneville.—(F. D. 
Blake, New York, U.S.) 

2383. Grinpine, &c., SunFaces, F. M. Robertson and 
R. R. Gubbins, New-cross, London. 

2384, Steam Encrnes, H. J. Haddan.—(J. H. Cain, U.S.) 

2385. VENTILATOR, H. J. Haddan.—(R. Bvans, Canada.) 

2336. DisPLayING ADVERTISEMENTS, H. J. Haddan. 
(A. Anderson, Paris.) 

2357. Grixpinc, H. Gibbons, Hungerford, Berks, 

2388. Evaporatine, W. R. Lake.—(C. Lachaize and C. 


Tetevuide, Paris.) 
W. R. Lake. —(Z. 


2389. PReventinc S.IpPine, 
Willms, A. Lequin and EB. Le Gallois, Paris.) 

2390. Pranorortes, W. R. Lake.—(A. K. Hebard, U.S.) 

2391. Puospnate of Lime, E, Solvay, Brussels. 

2392. Lurprovep Harrow, J. McKinley.—(A&. Cokerell, 
Melbourne.) 

2393. REVERSIBLE SLas, B, Tomkys and W. Tattersall, 

aslingden 


2394. Evecrric Circuits, 8, Pitt.—(0. Lugo, U.S.) 

2395. WHEELED Venic.es, 8S. Pitt.—(P. Herdic, U.S.) 

2396. Bep Borroms, H. Orth.—(C. H. Dunks and J. B. 
Ryan, New York, U.S) 

2397. Furnaces, W. P. Thompson.—( Messrs. F. and J. 
Pages, Paris.) 

2398. TeLEPHoNes, R. M. and W. van Lockwood, U.S. 

2399. GrapuaL Repuction of Gras, W. P. Thomp- 
son.—{ W. D. Gray, Milwaukie. 

2400. Borr.e Sranps, C. Farrow & R. Jackson, London. 

2401. PLovcus, J. Cooke, Lincoln. 

2402. E:ecrric Lamps, G. Hawkes, London, and R. 

wman, Ipswich. 

Paint, D. Brown and R. Mitchell, Cornwall. 

. AERATED Water, R. Ipswich. 

. W. H. Beck.—(Z. Dubreil, France.) 

. Comey Tops, W. Chrystal, London. 

Fire-arms, A. M. Clark.—(4. Hape and A. & 
Oliver, Elberton, U.S.) 

2408. Forcrne Water, A. Clark, London. 

2409. Sprino Bavcances, C. Maschwitz.—(Z£. F. Grell, 
Hamburg.) 

2410. QuarRyING State, &c., A. M. Clark.—(A. 
Reese, Phillipsburg, U.S.) 


lst June, 1881. 
2411. TransmirtinG Morive-power, J. Aylward, Bir- 


ming! 

2412. ORNAMENTAL SuRFAaces, J. Cowan and O. Stuart, 
Liverpool. 

2413. GLope Ho.per, J. Chatwin and H. Shipway, 
Hay Mills. 


ay 

2414. Mitanaiss, J. A. Sparling, Highgate. 

2415. Fasrics, J. Cocks, Upper Norwood. 

2416, MaGNeTO-ELECTRIC Macuines, F. Wolff.—(Prof. 
C. P. Jurgensen and Dr. L. V. Lorenz, Copenhagen.) 

2417. Currine Grass, H. H. Duke, Westburg. 

2418. Meratuic Fencinc, E. Steer and J. Sheldon, 


. Der.tection of &c., F. Panzera, Harwich. 
. Furnaces, J. Henderson.—(J. Russell, Rangoon.) 
2421. Orcans, W. Evans and R. Jarrett, London. 
Fiurp Meter, W. R. Lake.—(Z. Jacquet, Paris.) 
Ammonia W. L. Wise.—(H. Groucen, Saxony.) 


June, 1881. 


. Sewixe Macuryes, G. F, Elder, Lochee. 

W. Palliser, London. 

j. Looms, R. L. Hattersley & D. Bailey, Yorkshire. 

7. Wacons, J. C. Martin, Bengal, East Indies. 

. CLEANING Knives, J. Burley. 

. HAMMERING METALS, Mainwa 

chester. 
. ALARM Apparatus, F. Wirth.—(J. Weber, Uster.) 

. Rattway T. M. Ford, London. 

PeramButators, T. G. Wells, Birmingham. 

. Potato Diccers, W. Dewar, Strathmartin. 

. Looms, 3 H. Smith, Manchester. 

. Savery VaLves, W. Payne, Bi ham, and W, 
Fisher, Tipton. 

2436. BREEcH-LoapInc Rirtes, R. Hibbert. —(V. 
Saverbrey, Switzerland ) 

2437. Meratuic Circuits, E. Edmonds.—(@. MM. Mow- 
bray, U.S.) 

2438. CLeantne Corton Seep, G. Welburn, Grovehill. 

2439. Moss Peat, F. Versmann.—(Z. Meyer and Co., 
Brunswick, Germany. 

2440. Sturr, F. A. Arbenz, Switzerland. 

2441. CatcuLaTINe Apparatus, H. H. 
Beaucourt, France.) 


Man- 


3rd June, 1881. 


2442. Taps, &c., J. Corbett and W. Lochhead, G ; 

2443. Recutatine of Warer, C. H. von Uliner, 
Euston- , London. 

2444. Mrppiines Puririers, W. H. Dickey.—(G. 7. 
Smith, Jackson, U.8.) 

2445. Supportine the Ner in Lawn Tennis, R. H. 


. Spikes, &c., 8. E. Mossberg; Sweden. 
Compine Corton, W. R. Moss, Bolton. 
Sunstirure for Matt, E. Martin and R. Benns, 
London. 
. MeasurING ELectricat Power, C. Boys, Wing. 
2450. PeRFoRATING INSTRUMENTS, D. Gestetner, London. 
. Srycocrapuic Fountarn Pens, J. Nadal, London. 
. OPERATING Fans, E, J. C. Fear, Redland. 
Roapways, &c., J. Herd, Birmingham. 
. Rotary Pumps, 8. Mellor, London. 

. MecHANiIcaL Focuorns, J. Sturge and J. Grubb, 
Birmingham. 


4th June, 1881, 
2456. Locomotives, J. Bottomley, M 
2457. Feepinc Paper to Printino Macuines, J. H. R. 
Dinsmore, Liverpool, and F. Hoyer, Wa‘ 5 
H. H. Banyard.—(J. J. Czettel, 
7ienna. 
2459. AXLE PuLteys, F. Ryland, West Bromwich. 
2460. Tix, &c., PLates, J. Spence, k. 
2461. Fincer Exercises, F, H. F. Engel.—(F. Moller, 
Hamburg.) 


2462. Soar Leys, C. Thomas, Bristol, and A. Doméier, 
London, 


DisintecRatina, C. E. Hall, Sheffield. 
J, Taylor, Clapham-; 


2463. 
2464, road, London. 


2465, Hanpies of Knives, W. R. Lake,—(C. Couzon 
Grimaud, Paris. 
2466. Borinc Broom Srocks, 8. Ludbrook, London, 
6th June, 1881. 


2467, Fixina WHEELS upon AxcEs, R, Hansell, Sheffield, 
2408, Neckrres, W. R. Lake. —(J. Fleisch, U.S.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2384. Stream Ewnornes, H. J. Haddan, 
Strand, London.—A communication from J. 8, Cain, 
Louisville, U.8.—3lst May, 1881. 

2394. Execrric Crracuits, 8. Pitt, Sutton.—A commu. 
nication from 0. Lugo, New York, U.8.—3lst May, 


1881. 

2395. WHeeLtep Veunicies, 8. Pitt, Sutton.—A com- 
munication from P. Herdic, Philadelphia, U.s.— 
B8lst May, 1881. 

2396. Swinc Woven Wire Bep Borroms, H. Orth, 
Washington, U.S.—A communication from C. H, 
Dunks and J. B. Ryan, New York, U.S.—31lst May, 


1881. 

2369. TeLernones, &c., R. M. and W. van O. Lock- 
wood, New York, U.8.—8lst May, 1881. 

2437. Meratuic Cixcurrs, E, Edmonds, Fleet-strect, 
London.—A communication from G. M, Mowbray, 
North Adams, U.S.—2nd June, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 


2197. Poraro Piantinec, G. W. Murray, Banff, and T, 
Ferguson, Kinnochtry.—lst June, 1878. 

2176. Steam Boiters, J. Horrocks, Ainsworth.—3lst 
May, 1878. 

2181. Screw Prore.iers, H. Puller, Perth.—3lst May, 
187: 


8. 
2191, Rapiatine Axes, J, MacLachlan, Glasgow.—lst 
June, 1878, 
2209. Currine, &c., Firewoop, F. Kingston, Green- 
wich,—lst June, 1878. 
2238, ExnaustinG Bopies, W. E. Newton, 
London.—th June, 1878. 
we. Sueer Sears, T. Brown, Sheffield.—5th June, 
878. 


2260. Biast Furnaces, W. Ferrie, Lanarkshire.—6th 
June, 1878. 
2283. Warcues, D. A. A. Buck, Worcester, U.S.—7th 
June, 1878. 
1945, Finisuine Prixtep Sueers, H. J. Gill, Dublin. 
—4th June, 1878. 
2206. TurasHinc Macuines, W. R, Lake, London,— 
lst June, 1878. 
2211. Reryyine Sucar, H. H. Murdoch, London. lst 
June, 1878. 
2232, SroNE-BREAKING MacurNery, W. Lister, Minera. 
—4th June, 1878. 
2264. Repropuction of Paintines, H. Bogaerts, 
Holland.—6th June, 1878. 
2286. Corrine Sueet Merat, M. W. Johnson, Lime- 
house.—7th June, 1878. 
2309. Markinc Lawn Tennis Courts, J. Constable, 
Cirencester.—Sth June, 1878. 
2541. Ur Paper, &c., E. Dangoise, Brussels. 
—25th June, 1878. 
3151. Treatment of Date Fruit, &c., T. F. Henley, 
London.—9th August, 1878. 
2217. Campnor Tasiers, &c., W. R. Lake, London.— 
3rd June, 1878. 
2290. VentiLators, H. M. Williams, London.—7th 
June, 1878. 
Presses, J. Watson, Glasgow.—8th 
une, 1878. 
2497. Heatinc and Dryine, F. Hocking, Londun.— 
22nd June, 1878. 
2934. Conpensers, F. Hocking, London.—24th July, 
1878. 
2240. Printinc Woven Faprics, J. Christie and G. 
Izatt, Alexandria, N.B.- 5th June, 1878. 
2245. Prorecrinec Canisters, C. Cheswright, London. 
—5th June, 1878. 
2256. Taermometers, W. D. Bowkett, Leeds. 6th 
June, 1878. 
227. Steam Sreerinc Arparatvs, J. Watson and L. 
Watson, Sunderland.—4th June, 1878. 
2250. CLaret Juos, &., H. W. Dee, London.—5th 
June, 1878. 
2253. Locomotives without Furnaces, L. Francq, 
Paris.—6th June, 1878. 
2279. Brake Apparatus, G. Westinghouse, jun., Lon- 
don.—7th June, 1878. 
2291. Power, A. M. Clark, London.—7th 
June, 1878. 
2315. Susstirote for Carr, A, Browne, 
London,—8th June, 1878. 
3017. Revotvinc Cannons, W. Morgan-Brown, Lon- 
don.—30th July, 1878. 


Patents on_which the Stamp Duty of 
£100 has been paid. 
1945. Fusisuinc Priyrep Surets, H. J. Gill, Dublin. 
—4th June, 1874. 
1920. Looms for Weavine, C. Catlow, Burnley.—2ad 
June, 1874. 
Sroprerine Borrves, J. Lamont, Glasgow.—2nd 
une, 1874. 
1915. PHOSPHATES of Limx, B. Tanner, Dublin,—2nd 


June, 1874. 

1968. Pavements, 8. Hawksworth, Doncaster.—6th 
June, 1874. 

1931. Parer, &c., Boxes, B. J. B. Mills, London.—3rd 
May, 1874. 

H. B. Barlow, Manchester.—8th June, 

‘ 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 24th June, 1881. 

215. Bortnc, &c., Artictes of Metat, B. Sutcliffe, 
Halifax.—l7th January, 1881. 

884. Topacco Pires, C. M. P. H. Triscott, King-street, 
London.—28th January, 1881. 

401. Fasteninos for Brace iets, &c., E, Atkins, Bir- 

ham.—29th January, 1881. 

432. Grixpinc, &c., Razor Biapes, H. H. Lake, 
London.—Com. from J. D. Frary.—1st February, 1881. 

435. Dresstnc MiLL-stones, E, Scholes, Ashton-under- 
Lyne.—2nd February, 1881. 

458. Heatine Liquips, B. W. Maughan, Cheapside, 
London.—2nd February, 1881. 

441. Pree Jot, J. 8. Fairfax, London.—Partly a 
com. from W. Painter.—2nd February, 1881. 

446. Merat Tuses, J. R. Cassels and T. Norton, 
February, 1881. 

453. Hurpies, &c., J. Sheldon, Birmingham.—3rd 
February, 1881. 

456. Murr-pao, &c., I. Pick, Queen Victoria-street, 
London.—3rd February, 1881. 

469. Permanent Way, R. Long, Clayton-square, Liver- 
pool.—4th February, 1881. 

473. Conveyine, &c., Money, &c., E. P. Alexander, 
London.—A communication from J. C. White and 
H. H. Hayden,—4th February, 1881. 

496. Vatves, A. Beldam, Gracechurch-street, London. 
W. E. Gedge, Wellington 

500. Sewine, &c., Macnrines, W. E. , We 

street, London.—A communication from E, Cornely. 


—5th February, 1881. 

503. Frxine F. C. Glaser, Berlin.—Com. from 
J. A. J. Vautherin,—5th February, 1881. 

525. BReEcH-LoapING SmaLL-arms, J. F. Swinburn, 
Birmingham.—7th February, 1881. 

627. Sream Enaines, W. F. Goodwin, Stelton, U.S. 
February, 1881. 

635, Steam Bor.ers, &c., W. Tulley, Kennington Park, 
London.—l5th February, 1881. 

665. Securinc the of Rakes, P. Pierce, Wex- 
ford, Ireland.—16th February, 1881. 


| 
| 
| 
| 
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738, STEEL and LIGHTING-Gas, P. Aube, Paris.—2lst 
February, 1881. 

1384. Exxcrric Licutina, W. R. Lake, London.—Com, 
from A. G. Holcombe.—29th March, 1881. 

1390, FRAME TRAVELLER Rivos, C. A, Snow, 
Washington, U.8.—A communication from J. Y. 
Anthony and W. K, Evans,—-29th March, 1881, 

1523, VARIABLE Expansion VALVE J. McFarlane 
and T. T. M. Lumsden, Edinburgh.—7th April, 1881. 

1624. Evecrric TeLecrapns, A, Muirhead and H. A. C. 
Saunders, London.—13th April, 1881. 

1757. SAFETY-VALVE Pivos, A. M. Taylor, Lenzie.— 
23rd April, 1881. 

1775. Miners’ Savery Lamps, J. Fyfe, Glasgow,—25th 
April, 1881. 

1919. SeLy-actina Latnes, G. W. von Nawrocki, 
Berlin.—A communication from the Werkzeug und 
Maschinenfabrik Oerlikon.—3rd May, 1881. 

1977. Lanp, F. H, P. P. Oram, St. Paul’s-road, 
London.—6th May, 1881. 

2101. Securine Raitway in their Cams, W. H. 
Nevill, Ferryside, South Wales.—13th May, 1881. 
2111, Croppine or Curppixa W. W. Urqu- 

hart and J. Lindsay, Dundee.—14th May, 1881. 

2115, CurLING, &c., Hain, J. Careless, Birmingham.— 
14th May, 1881. 

2169. DisTILLING &c., G. T. Beilby, Mid-Calder. 
—18th May, 188 

9295, TREATING Reruse Matter, A. B. von Podewils, 
Munich, Bavaria.—-25th May, 1881. 

9384, OscrLLaTinG Steam Enoines, H. J. Haddan, 
London.—Com. from J, 8. Cain. —3lst May, 1881. 


Last day for filing opposition, 28th June, 1881. 

451. Tune Expanper, G. Allix, Fleet-street, London. 
—2nd February, 1881. 

452. BuacksmiTus’ Heartus, R. R. Gubbins, New- 
cross, London. —2nd February, 1881. 

454. Taps and Vatves, E, J. Collis, Stourbridge, and 
J. D. Ready, Wolverhampton —3rd February, 1881. 
458. Brewinc, A. Manbré, South-street, London.— 

February, 1881. 

462. Spinnuno, &c., Macuiyery, T. Craven and J. 
Crabtree, Keighley.—3rd February, 1881. 

475. Cueantno, &c., Carvers, P, Jensen, London.—A 
communication from Messrs. Mayer, Langfelder, and 
Hammerschlag.—4th February, 1881. 

477. Firrer, T. Dunlevie, Station-street, Burton-on- 
Trent.—4th February, 1881. 

488, Makino the Joiwts of Mouips, C. J. Allport, 
London.—4th February, 1881. 

489. Naitine Barret Hoops, W. Morgan-Brown, Lon- 
don.—Com, from E, Cole.—5th February, 1881. 

400. Macaines, W. Morgan-Brown, London. 
—Com. from J. H. Foster.—5th February, 1881. 

491. Securnie Scarr Pins, J. Foxlow, Manchester. — 
5th February, 1881. 

499. HaMMERLESS Breecu-Loapino Fine-aros, H. A. A. 
Thorn, London.—5th February, 1881. 

Skate, J. P. Becker, jun., Remscheid, Prussia.— 
5th February, 1881. 

505, Cumineys, J. Rowan, Ryde, Isle of Wight.—5sth 
February, 1881. 

Coupes of Sucar, &c., M. Bauer, Paris.—A com- 
munication from H. Tietz, J. Selwig, and B. Lange. 
- February, 1881. 

433. Bicyeies, &c., W. Mickelwright and A. G. 
Gladwyn, London.—Sth February, 1381. 

538. Currine, &c., Tea, D. White, Glasgow.—8th Feb- 
ruary, 1881. 

673. Sarery Vatves, J. D. Adams, Marshall-street, 
london,—l6th February, 1881. 

693 Boats or Vessers, T. Nordenfelt, St. Swithin's- 
lane, London.—17h February, 1881. 

69s. Fountain M. Benson, London.— 
Com, from W. W. Stewart.—l7th February, 1881. 

720. Nats, A. Burton, Leeds.—19th February, 1881. 

74. Door Cuarns &c., H. Skerrett, Sparkbrook, near 
Rirmingham —2let February, 1881. 

789. Drawine Gas Rerorts, J. West, Manchester.— 
2tth February, 1881. 

863. CALCULATING INstTRUMENTS, J. B. Fearnley, Castle- 
ford.—lst March, 1881. 

910. MeraLiic Pens, M. Turnor, Birmingham.—3rd 
March, 1881 

1070, Raitway J. Snowball and C. Warren, 
London —12tkh March, 1881. 

1294. Purtrication of Gases, C. F. Lawton, A. W. 
Lawton, and A, L. Lawton, Rochester, U.S.—23rd 
March, 1881. 

1295, PRESERVING ORGANIC SuBsTaNces by Gas, C. F. 
Lawton, A. W. Lawton, and A. L. Lawton, Roches- 
ter, U.8.—23rd March, 1881. 

1301. Togacoo Povcnes, H. A. Fleuss, London.—23rd 
March, 1831. 

1492. Looms for Weavine, H. A. Foster, Queensbury. 
—5th April, 1881, 

1650, Steam Pomrs, T. H. Ward, Tipton.—14th April, 


ssl. 
1740. Steet Castincs, I, Beardmore, Parkhead.— 
23rd March, 1881. 
1856. Raitways, A. W. L. Reddie, London.—A com- 
munication from J. Hunebelle.—29th April, 1881. 
1988. Spinninc Carpep Woot, A. Munzinger, Switzer- 
land.—7th May, 1881. 

2072, Treatment of Date Fruit, T. F. Henley, Lon- 
don,—l2th May, 1881. 

2179, METAOXYBENZALDEHYDE, J. A. Dixon, Glasgow. 
—Com. from Dr. K. Koenig.—18th May, 1881. 

2256. Supportina Structures, W. R. Lake, London. 
—Com. from W. C. Allison.—24th May, 1881. 

2277. Sewine Books, D. McC, Smith, Hartford, U.S.— 
24th May, 1881, 


Patents Sealed 

(List a7 Letters Patent which passed the Great Seal on 
the 3rd June, 1881. 

4474. Sree, Toornep WueeE.s, J. A. Vickers and E. B. 
Burr, London.—2rd November, 1880. 

5057. Reautatina the Passace of Air, J. F. Hoyne, 
London. — 4th December, 1880. 

5071. LIGHT-PREsERVING CoMPosITION, N. Chevalier, 
London.—6th December, 1880. 

5079. Catipers, A. Scott, City-road, London,—6th 

December, 1880. 

5084. Hotpinc Dritis, J. McCulloch, Camborne.— 
6th December, 1880. 

5087. SEPARATING MATERIALS, G. Wilson, London.— 
7th December, 1880. 

5094. VeceTaBLE Fisres, P. M. Justice, London.— 

an 1880, 

‘. Hyprocarpon Lamps, D. P. Wright, Birming- 

ham.—7th December, 1880. wight, 

5009, Measurinc FLow of Liquips, W. Stead, North- 
allerton.—7th December, 1880, 

5104, PuLVERIsING MINERALS, W. R. Lake, London.— 
—Tth December, 1880. 

5114, Ratzs, H. A. Houllier, Rouen, France. 
—8th December, 1880. 

5116. Meters, R. Schloesser, Manchester.— 

1880, 

. Honsy-worses, &c., A. Waddington, Bradford.— 
8th December, 1880. 
5119. Skares, H. Bezer, Smithfield, London.—sth 

5130. Gas Monn E J. Li 

. oTOR ENGIN . Liv 

December, 1880. ES, esey, London.—8s¢th 

5135. Houpers or ArracuMents, A. M. Clark, London. 
—Sth December, 1880. 

5155. Water, 8. Toy, Birmingham.—16th 
December, 1880. 

5175. Perroratina Documents, A. H, Robinson, 
Dublin.—10th December, 1880. 

5176. Tury-raste, J, P. Clarke, Bury St. Edmunds.— 
10th December, 1880, 

207. Fasreninos for Neckties, E. de Pass, London. 
December, 1880. 

5276, G. D, Davis, London.—16th Decem+ 


5344. MouLpina x 
H. Wren and J. Hopkin 
5457. BLow-pree B. J, B, Mills, 


—28th December, 


545. Corkina Borriys, W. H. Beck, Cannon-street, 


February, 1881. 

559. Decoratino Buttons, J. H. Johnson, London.— 
9th February, 1881. 

890. Arn-pump Buckets, J. Musgrave, Bolton,—2nd 
March, 1881. 

1051. Hyprocarpon Stoves, F, Arnold, Birmingh 


3738. Stoppers ror Botries, N. Robertson.—Dated 
17th September, 1879.—( Not proceeded with.) 2d. 

The stopper consists of a tapered plug of cork 

weighted at the small end, or a plug of cork ta 

and weighted at both ends. The bottle neck is 

tapered to correspond with the taper of the stopper. 

2226 Bearines For Bicycxes, &., Green.—Dated 
wn June, 1880. 6d. 


—llth March, 1881. 

1356. Conpensine, &c., Gas, T. N. Kirkham, T. 
Hersey, D. Hulett, 8, Chandler, sen., J. Chandler, 
and 8. Chandler, jun., London.—26th March. 1881. 


(List of Letters Patent which passed the Great Seal on the 
7th June, 1881.) 

6123. Turkisn, &c., Barus, H. Jones, Adam-street, 
London.—8th December, 1880. 

5123. Propuctnc Writtnc on Paper, A. Ford, Regent's 
Park, London.— 8th December, 1880, 

6134. Propucinc Licur and Heat, F. Wilkins, Lon- 
don,—8th December, 1880. 

5142. Bonnins, W. and J. Dixon, Stecton.—0th Decem- 
ber, 1880. 

5144. Compounps, T. H. Larmuth, 
London.—9th December, 1880. 

5146. Oprarninc Userut Propucts from the Resipve 
of Sutpnuric Actp, W. Weldon, Rede Hall, Burstow. 
—9th December, 1880. 

5150. Prerarinc Movutps for Castinc, H. Gibbons, 
Hungerford.—9th December, 1880. 

5161. Makina Borries, E. Breffit, Castleford.—l0th 
December, 1880. 

5164. Drains Pires, E. Brooke, Huddersfield.—1l0th 
December, 1880. 

5166, Stanps for Borries, &c., J. E. Bingham, Shef- 
field.—10th December, 1880. 

5188. Paint, P. M. Justice, Southampton-buildi 


ists of a divided or split ring having in its 
inner face a concave groove either curved or angular, 
which groove partly encloses the balls or spheres of 
the bearing, the said divided ring being capable of 
expanding and contracting so as to increase or decrease 
its diameter, the outer edge of the divided ring being 
conical and seating itself in the conical interior of the 
cap or box of the bearing, the adjustment of the parts 
of the bearing being effected by forcing the divided 
ring more or less into the cap or box. 
8176. Enares, &c., ror Propucinc Motive Power, 
Northeott.—Dated 3rd August, 1880. 10d. 
In one form of gas engine, air and gas in explosive 
——— are drawn through a valve and port into a 
ong or tall cylinder by the movement of a piston 


crank pin except indirectly through the second piston. 
3683. Jacquarp Apparatus, J. Bywater, C. Bedford, 
and T, Kershaw.—Dated 10th September, 1880. 6d. 

This relates, First, to the Jacquard needles, and 
consists in a means of preventing the enlargement of 
the slot lengthwise and avoid ‘jack drops” and 
improper working of the jack hooks. The Second 


London,—11th December, 1880, 

5206. Steam Generators, H. J, Allison, Southampton- 
buildings, London.—13th December, 1880. 

5213. Liquor Sranps, J. Burley, Birmingham.—13th 
December, 1880, 

§228. Strikrine, &c., Skins, E. Wilson, Exeter.—l4th 
December, 1880. 

H. Stokes, Liverpool.—l4th December, 


5246. Discuancr, &c., of Carncors, H. Adams, Lon- 
don. — 14th December, 1880. 

5251. Bows, &c., for Watcues, W. R. Lake, London.— 
14th December, 1880. 

5284. Supr_yinc Fresu or Pure Air, O. Seydel, Bir- 
mingham.—l6th December, 1880. 

5320. Imitation Carvine, A. Guattari, 
Paris.—18th December, 1880, 

5365. Basic Fire-pricks, A. M. Clark, Chancery-lane, 
London.—2lst December, 1880. 

53871. Vatves, &c., J. B. Denans, Paris.—22nd Decem- 


5424. Movtpine Bricks, &c., H. Johnson and B. 
Stuart, Keymoor Junction.—24th December, 1880. 
5438. Treatinc Liquip, W. R. Lake, Southampton- 

buildings, London.—24th December, 1880. 
5443. AIR-COMPRESSING Encines, F. E. Bb. Beaumont, 
London, and D. Greig, Leeds.—27th December, 1880. 
47. Lastinc Boors and Sxogs, A. M. Clark, Chancery- 
lane, London.—4th January, 1881. 

48. Generatino, &c., ELecrnicity, W. R. Lake, Lon- 
don.—4th January, 1881. 

517. Lerrer Locks, E. Allebos, Brussels.—7th Fe)- 
ruary, 1881. 

542. TeLeruonic Apparatus, J. Sax, Great Russell- 
street, London.—8th February, 1881. 

727. Fiusmise, &c., Drains, 8. H. Adams, Leeds.— 
19th February, 1881. 

833. Steam Pumps, J. Shanks and J. G. Lyon, Arbroath. 
—26th February, 1881. 

930. Prepanine Suips for Parntrna, &c., A. C. Kirk, 

ow, and R. Sim, London.—4th March, 1881. 

1060. TusuLarR Borers and Furnaces, R. and F 
Garrett, Leiston.—l1th January, 1881. 

1279. Preparine Fisres, I. Holden, Bradford.—23rd 
March, 1881. 

1283, Mixture for Cuorera, &c., W. Williams, Hamp- 
den-street, London.—23rd March, 1881. 

1315. Vatves and Ports, J. Snelling, Gilbert-road, 
London.—24th March, 1881. 

1336. Finisnine, &c., Pitts J. G. F. Richardson, 
Leicester.—25th March, 1881. 

1358. Evecrric Lamps, R. Harrison and C. Blagburn, 
Newcastle-on-Tyne,—26th March, 1881. 

1423. Feepinc MILts, J. H. Carter, Mark- 
lane, London.—3lst March, 1881. 

1426. Harvestine, &c., Apparatus, J. Hornsby, J. 
and G. T. Rutter, Grantham.—31st March, 


1881, 

1496. Preventinc Racine in Marine Enorvgs, T. 
Mudd, Hartlepool.— 6th April, 1881. 

1509. Lacine Hooks, W. R. Lake, Southampton-build- 
ings, London,—12th April, 1881. 


List of Specifications published during the 
week ending June 4th, 1881. 

5112", 4d.; 1564", 4d.; 2328, 2d.; 3722, 2d.; 3738, 2d.; 
2226, 6d.; 3176, 10d.; 3683, 6d.; 8708, 6d.; 3722, 2d.; 
3786, 2d.; 3796, 2d.; 3799, 2d.; 3819, 4d.; 3865, 6d.; 
3963, 2d.; 3994, 6d.; 4054, 4d. 
4112, 6d.; 4143, 6d.; 4178, 


4520, 2d.3 4521, 4522, 4d.;° 4523; 8d; 4525, 6d.: 
4527, 2d.; 4528, 2d.; 4590, 2d.; 4532, 2d.; 4533, 2d.: 
534, 6d.; 4535, 2d.; 


4577, 4578, 2d.; 4579, 4501, 5044 
186, 6d.; 842, 6d.; 901,84... |= 


*,* Specifications will be forwarded by Post from 
the Patent-office on receipt of the amount of price and 
ae. Sums exceeding ls. must be remitted by 

ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. Reader Lack, her Majesty's 
Patont-office, thampton-buildings, -y-lan 
London. 


ABSTRAOTS OF SPEOCIFIOATIONS. 


Prepared by ourselves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2308. Jucs anp Cups, D. Moulton.—Dated 17th June, 
1879.—(Not ceded with.) 2d. 

This consists in inserting in the side of the jug or 
cup a plate on which is stamped the Government 
measure. 

8'722. Sranv ror Casks, &e., J. M. Matthews and EB. 
B. Burv.—Dated lith September, 1879.—(Not pro- 
ceeded with.) 2d. 

This relates to means heey the vessel containing 
pm liquid is automatically as the liquor is with- 
wn 


in a means of dispensing with the use of the 
spiral springs at present employed for operating the 
Jacquard needles after they have been pegged by the 
pegging cylinder. 
3'708. Sevr-actine Cask Titers, J. and H. J. Brookes 
and F, Mason.— Dated 11th September, 1880. 6d. 
The cask is tilted gradually as the contents diminish 
by means of spiral springs working in suitable slides. 
3'722. Comprnep Murr anv Hoop, W. Hyman.—Dated 
13th September, 1880.—{Prorisional protection not 
allowed.) 2d. 
This relates to means of obtaining an economy of 
material. 
3'786. PRESERVING AND PREPARING MUSSELS AND 
CockLes For Bart, C. W. Harding.—Dated 18th 
September, 1880.—(Provisional protection not allowed.) 


2d. 
The mussels and cockles are first boiled, then taken 
from their shells and placed in a brine solution. 


3'796. AvpHaBeTicaL Puzz_e, C. R. Hall.—Dated 18th 
September, 1880. — (Provisional protection not 
allowed.) 2d. 

This ists in an arrang t whereby simple 
words formed by the combination of detachable or 
loose letters can be displayed so as to attract the 
attention of children. 


3'799. Lamps, A. Mackay.— Dated 18th September, 1880. 
—(Provisional protection not allowed.) 2d. 
The oil is by means of this lamp brought into com- 
bination with the full proportion of atmospheric airit 
is capable of taking up or amalgamating with. 


3819. CLotu, J. Cook and J. Turner.—Dated 21st Sep- 
tember, 1380. 4d. 
This consists in the use of net, lace, and leno, either 
separately or bined, in bination with suitabl 
borders, for the manufacture of dhooties. 


3865. Ixcreasinc THE ILLUMINATING PoWER OF 
Coat Gas, F. Weston.—Dated 24th September, 1880. 


6d. 

This relates to improvements on patent No. 3301, 
A.D. 1875, and consists in so censtructing the carburet- 
ting chamber in which the gas becomes charged with 
h rbon fluid so that its efficiency is i d 
This is effected by dividing the chamber B into 


passages lined on either or both sides with sponge, so 

that the gas passing through it is cl and 

becomes charged. The reservoir A containing the 
hydrocarbon is fitted with a valve H actuated through 

a nut N acting on a suitable lever so as to open or 

close the valve, and thus open or cut off the supply 

of hydrocarbon to the carburetting chamber. 

3963. Pocker Knives, W. R. Lake.—Dated 30th Sep- 
tember, 1880.—(A communication from D. Peres.)\— 
(Void.) 2d. 

The springs are covered by a back-piece formed in 
one piece with the side plates. The side plates are 
made in one piece with the back of the handle. 


$994. Gassinc YARNs on THREADS, W. 7. Stubbs and 
J. Corrigan.—Dated 2nd October, 1880. 6d. 

This consists, First, in the use of one row of drums, 
by which the yarn or thread is wound upon the 
bobbins after being gassed or si , each of such 
drums acting upon two or more bobbins for winding 
the yarn thereon. Secondly, in an arrangement for 
acting upon the burner and upon the bobbin, upon 
which the pad gota is wound, for putting them in 
and out of action. kere in using a bracket with 
two projecting arms, which carry the two rollers ur 
bowls. Fourthly, in mounting the age or bowls 
upon bushes turning on studs or p Fifthly, in 
forming a flange around one end of each of the guide 
ome and a projecting part upon their supporting 


4054. Drain Pires, 7. H. Baker.—Dated 6th October, 
1880.—{ Not i 4d. 


with. 

The section of the drain 2 founded on an equi- 
lateral triangle, the corners being rounded off. 
4098. FuRNACES FOR THE MANUFACTURE OF COKE, 

G. A, Dick.—Dated 9th October, 1880. 1s. 2d. 

The furnace consists of one or more chambers con- 
structed in one piece or built up of fire-brick or other 
suitable material, according to the nature of the sub- 
stance to be treated, and arranged horizontally, or in 
any convenient position. These chambers are sur- 
rounded by a number of flues or channels of fire-brick 
for the circulation of the heating medium. The outer 
ends of the said chambers are provided with hoppers 
and screws, or other contrivances, for the purpose of 
ee effecting and regulating a continuous 
supply of the material to be treated, and the inner 
ends open into a chamber provided for the reception 
of the gases, coke, or other substances, after the com- 
pletion of the process of distillation or su 


4099. Raitway Points, H. Whitehead, R. Hodgson, 
and T. Dodd.—Dated 9th October, 1880.—{ Void.) 2d. 
Four special cast iron chairs are rovided, two of 
which are employed to secure two short rails and to 
keep them in close proximity to the main rails. The 
other two chairs are employed to secure the heel of 
the points, and to prevent them from moving in any 
way other than the required one. At the same time 
the four cast iron chairs are also so arranged as to 
secure the main rails, and thus it is impossible for 
either main rails or points to move or to be moved out 
of position other than by the lever provided for the 


purpose. 
4112. Neck Yokes ror Horsgs, J. L. Babb.—Dated 9th 
October, 1880. 6d. 
This consists of frames in which side bars are con- 
nected to end or cross bars by bolts and nuts. 
4143. Puriryine Gas, H. and FP. C. Cockey.—Dated 
12th October, 1880. 6d. 


is has for its object the construction of an 


improved washer or scrubber for the removal of 


ammonia and other impurities from illuminating 

in the course of its facture, and ists of a 
series of chambers. In each of these chambers are 
one or more inverted troughs with twoor more branch 


flange pipes attached to them. With these pipes the 
inverted troughs are connected to the top plates of the 
chambers. In the top plates of each chamber holes 
are cast to match the branch pipes on the inverted 
troughs, and through these pipes and troughs the gas 
passes into the chamber through the liquor which is in 
them. There are also holes of the same area cast in 
the top plates of each chamber, and over each series of 
holes an iron box or cover is fixed, thus forming a 
communication to the adjoining chamber ; the inverted 
troughs are cast with a flange round the bottom edge, 
and to this flange are fastened plates or breakers, the 
lower edges of which are serrated ; these dip slightly 
into the liquor with which each compartment is 
charged, so that the gas in its passage between the 
teeth and through the liquor is broken up into small 
pee or fine streams. The drawing is ya 
ongitudinal vertical section and partly a side elevation 
of apparatus. 


41°78. Cement Bricks, F. Purker.—Dated 14th 
October, 1880.—(Provisional protection not allowed.) 


This relates to the utilisation of a calcareous marl 
containing over 60 per cent. and under 75 per cent. of 
carbonate of lime. 


4208. Unixats, H. Phillips.—Dated 15th October, 
1880. 2d. 


The urinal is constructed so that the discharge pi 
from the urinal basin is led down to a rece le 
containing dry earth or other powdered deodori- 
sing material, and is caused to disc! below the 
surface of such material and near to the bottom of 
the receptacle. 

4227. Prevestine Accipents 1x Coat &c., 
A. Budenberg.— Dated 16th October, 1880.—(A com- 
munication from C. F. Budenberg and B. A. 
Schaffer.)—(Provisional protection not allowed.) 4d. 

The First part, which may also be arranged to 
indicate the presence of carbonic ac'd or other gases 
in wells, &c., consists in utilising .iferent densities 
of various gases. 


4266. MuLtiPcicaTion oF copies By 
Macuines, G. H. Jones.—(Provisional 
protection not allowed.) 2d. 

This consists of a thin sheet of gelatine or a coating 
of gelatine or albumen, or other similar substance 
being applied to a sheet of paper or linen, and used 
in the same way, but instead of paper in the use of 
type printing machines; Secondly, in the use ofa dye 
or prepared ink, instead of the use of ordinary ink 
now usedin type printing machines. 


4269. Hypravtic Lirts, EZ. B. Ellington.—Dated 20th 
October, 1880. 6d. 
This relates to means for dispensing with the 
counter balance weights, chains, and leys, and 
ists in the bination with the cylinder of a 
hydraulic lift, of a second cylinder provided with a 
trunk piston, and a third cylinder — plunger 
— to the said piston, and suitable cocks and 
vaives, 


42°72. Ventitators, J. Martin and W. A, Ward. 
—Dated 20th October, 1880.—(Not proceeded with.) 


2d. 

This relates to ventilators for the rooms of dwelling 
houses, and consists principally of a vertical tube open 
at each end. At the top of this tube is a cap or cover 
to prevent the admission of dust or other extraneous 
matter. The lower end is fitted into a screwed socket, 
into which may be screwed a rosette or other omni 
mental device, the rosette being beneath the ceiling, 
and the tube above the same, and between it and the 
floor above. 


42'7'7. Rotters anp Beams For Looms, 7. Reeder.— 
Dated 20th October, 1880. 6d. 

This consists, First, in making a cylindrical sheet 
metal roller by forcing a die through the roller when it 
is held in a cylindrical tube ; Secondly, filling a sheet 
metal roller to render it solid; Thirdly, in the ma- 
chinery for finishing and filling sheet metal rollers. 


4280. Securtnc Surps’ Castes, Hawsers, &e., F. 
Archer, jun.—Dated 20th October, 1880. 6d. 
This ists in the arrang t and construction of 
a nipper for securing ships’ cables, hawser, or other 
ropes and chains bearing a pulling strain. 


4286. Preparatory Stor Motion DouBLING FRaMEs, 
J. Briggs, jun.—Dated 21st October, 1880. 6d. 
A is the bobbin containing the yarn in single 


thread, of which there would be two, three, or more, 
and from it thread is carried forward through a hole 
in the detector C to the vertical rollers D, and thence 
to the take-up bobbin E. Under the front end of 
the detectors is a series of driving band 

fixed to bars G carried in suspension upon the 
shoulder K. When any of the single threads break 
the front end of the detector drops between the fixed 


S 
London.—9th February, 1881. 
657. Draw-orr Taps, J. Davidson, Auchmill.—9t 
Th 
actuated by a crank pin. This piston is itself formec 
as a cylinder, closed at the ends, but furnished with a 
port or passage at eachend. A second piston, with a 
trunk piston-rod, is arranged to work in the first 
piston, and this trunk piston is connected to the crank (is3} a 
A | 
| q 
| 
q 3865] 
Te? 
‘lh 
4266, 2d.; 4268, 6d.; 4272, 2d.; 4287, 6d.; 4280, 6d.; 
4286, Gd.; 4288, 6d.; 4296, Gd.; 4298, 8d.; 4299, 6d.; = 
4301, 6d.; 4308, 8d.; 4309, 6d.; 4314, 10d.; 4318, 4d.; 
| — 4319, 6d.; 4322, 6d.; 4323, 6d.; 4826, 6d.; 4330, 6d.; 
4336, 8d.; 4338, 6d.; 4340, 6d.; 4344, 8d.; 4348, 
4351, 6d.; 4358, 4d.; 4862, 6d.; 4363, 6d.; 4365, 6d.; 
4367, 6d.; 4869, 6d.; 4370, 6d.; 4373, 6d.; 4377, 6d.; 
4378, 6d.; 4383, 6d.; 4384, 6d; 4386, 4388, 4d.; 
4389, 4d.; 4390, 4d.; 4391, 6d.; 4394, 10d.; 4395, 6d.; 
4397, 6d.; 4403, 6d.; 4404, 8d.; 4411, 6d.; 4415, 6d.; 
4420, 4d.; 4421, 6d.; 4424, 6d.; 4426, 6d.; 4429, 6d.; 
4430, 6d.; 4484, 6d.; 4435, Sd.; 4436, 4d.; 4443, 4d.; 
4444, 6d.; 4446, Gd.; 4447, 4d.; 4452, 6d.; 4458, 6d.; 
4459, Sd.; 4461, 8d.; 4464, 2d.; 4465, 4d.; 4467, 2d.; 
4470, 2d.; 4471, 2d.; 4478, 2d.; 4480, 2d.; 4483, 6d.; 
4487, 6d.; 4488, 2d.; 4490, 2d.; 4493, 6d.; 4495, 6d.; 
4497, 2d.; 4499, 2d.; 4500, 2d.; 4501, 2d.; 4502, 4d.; 2 
4503, 2d.; 4505, 2d.; 4506, 2d.; 4508, 2d.; 4509, 6d.; 
4557, 4558, 2d.: 4503, 2d.; 4564, 2d.: 4569, [4286] 
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bar H and the top of the rocking bar G, which is 
pushed off the shoulder and drops, thus shifting the 
contact with stops on the ey US 8 e 
particular section of the machine. 
4288. Stream &c., J. Windle.—Dated 21st 
October, 1880. 

To avoid the >. longitudinal seams, the shells 
of the generator are formed by ving being fore er a 
number of rings of metal, each iormed by a 


rol operation from an ingot of steel, or from a 
pron Be mass of metal in a similar manner as when 
rolling railway tires, the —~ formed without a 
joint, seam, or weld. The represents a side 
elevation, — in section, of eyd apparatus to be 

in etal rings. 

4295. Raisine Sasues, P. Langridge.—Dated 

2st October, 1880. 

This consists in a aaa of raising window sashes 
by the application of coiled springs. 

4298. NavicaBLe VEssELs, J. Gibbons.— 
Dated 2ist October, 1880. 8d. 

A screw aperture A is formed in the 
and greater length than us and throug! passes 

the propeller shaft B. On it are mounted the pro- 


pellers consisting of a combination of diff 
trasting shaped blades, the liers D ha’ 
greatest surface at the root of their blades, and the 
propellers E at the extremity. The former taper from 
the root to the extremity, and the latter from the 
extremity to the root. 

4299. Foipinc axp EvELertinc EB. A. 

Pallister.— Dated 21st October, 1880. 

The labels are cut to the required . f and then 
placed on toa “he” swing templet and caused to close 
into a “‘she” a thereby causing the corners of 
the first or side folds to rise. The punching operation 
for the holes is produced by an o 
ated by suitable mechanism, and after 
completed the su the punch are 
— to allow a die e eyelet, and another 

ch compresses or closes the eyelet, to meet at the 
same centre or point at which the hole has been 
punched. 
4301. Pristine F. Payne—Dated 2ist 

1880. 

rei ‘or stopping the rotary motion 
of the cylinder of Wharfedale machines, and also the 
motion of the grippers and feeding board, from time 
to time, and this is accomplished b the use of a 
horizontal sliding bar caused to slide kward and 
forward by means of a cam on the crank shaft. One 
end of this sliding bar is made a and 
it is set opposite to a horizontal lever also having one 


t or con- 
the 


actu- 
punching is 


end taper or V- , and the two are so 
that when the cylinders and grippers and fi 
board are a | to be in motion the horizontal bar 
slides under the taper — but when the — 
and grippers and to 
the attendant operates a o hemi which brings into 
position a small cam, allowing a spiral spring to lift 
up the taper lever into such a position that on the 
return traverse of the sliding bar it is caused to slide 
up the incline of the lever, by which means the taper 
end of the sliding bar is raised, lifting up the ordinary 
vertical rod, which disconnects the parts employed 
in operating the cylinder grippers and feeding board. 
4308. Incvsators, &., A. M. Clark.—Dated 22nd 
October, 1880.—A communication from 0. Martin.) 


This relates to an incubator provided with a; tus 
whereby the eggs may be turned without opening the 
incubator, and heated by means of a circulat hi ris 
ratus termed a thermo-syphon, the water in is 
heated either by a lamp, a hot spring, hot bed, 
source of heat. 

4314. Prerarixc Srereoryee PLaTes FOR THE 
Pristine Macuine, A. M. Clarke.—Duted 22nd 
October, 1880.—(A communication from A. H. 
Marinoni.) 10d. 

This relates to apparatus for cutting, trimming, 
bevelling, routing, and countersinking or piercing 
stereotype. The stereotype is mounted on vylinder A. 


having — HE and circumferential — es to 
clear the point of the tool, and capable of 
revolved so as to cause the plate to be acted w 
the revolving cutter E mounted in a ——- 
which it can be moved when required 
tudinally, in which case the cy! linger A 


stationary. The cutter E is shaped so as roduce a 4 
bevol if required. By the rotation of the pt der and 
the movement of the cutter along its slide ways the 
plate can be cut in any des direction. The 
cylinder ma; = replaced by a flat table when required 
to cut flat 
4309. For Borrirs, &c., J. Davies and P. 
Humphreys.—Dated 22nd October, 1880. 6d. 

This consists in the application to a bottle neck of a 
cap or stopper containing a valve spindle and valve 
with india-rubber or other suitable elastic disc for 
keeping the valve in its normal ee against its 
-— and forming a gas-tight joint between spindle and 

, said elastic disc when compressed allowing the 
— ndle to descend and the valve to open for liquid to 
escape by a nozzle or aperture which is also used for 
filling. 


4318. seems, J. F. R. Wood.--Dated 22nd October, 
1880. 


The end of the back fork terminates in C springs. 
which are curved outward, upward, and around, and 
the ends terminate with bearings for the axle of the 
back wheel. The back bone is provided at about mid- 
way ofits height with a roller, nst which the main 
wheel tire may bear if from tion these should 
approach each other. 


4319. Wright.— Dated 22nd October, 
1880. 
This relates to improvements on patent No. 1930, 


dated 11th May, 1880, and consists, t, in the em- 
ery in a paint brush of a clasp for the knot of 


Secondly, in the employment of metal stri, 
clips, or caps, or rings for binding the brist es 
round the core. 


4822. Fasrenincs ror Boots, Suogs, &c., J. F. 
Fryer.—Dated 23rd October, 1880. 6d. 

This consists mainly of a series of laces or thongs 
united at one end, or the series may be — by being 
cut out of a single piece of material, , leather, by 
stoppin; rd the cuts between them a y~ hy istance from 
— end, the latter being “ rovided with eyelet holes, 

that it can be fastened by one of said holes taking 
~ er a stud or pin on the garment to be fastened. 


4323. Purirication or Gas, A. Ford.—Dated 23rd 
October, 1880. 6d. 


This consists in the employment in gas washing or 
pparatus of tric tubes fi to 
xed and movable plates, or to two movable plates, so 
as to admit of being more or less inserted into one 
another for the purpose of varying the scrubbing 
surface. 
4326. Horsesnosgs, L. A. Groth.—Dated 23rd October 
— —(A communication from Baron G. Luchaire.) 


This relates to the production of a horseshoe which 
will permit of the free pone ge of the tender parts 
of the hoof, and also enable the horse to touch the 
— 5 only with the side, but also with the frog 
of the hoo! 


4330. Macuixves ror WASHING, RINSING, AND 
—_— T. Bradford.—Dated 23rd October, 1880. 
This ee ra! in the construction of the 
w machine, with, and the 
thereto, use therein, of a ‘partition 
constructed as or with a series of louvres or parallel 
slats or boards with reference to 


the plane of their as to overlap each 
—_ and parallel with the axis of thi 


Wi 


4336. Macuive Spixpies, W. R. Lake.— 
Dated 23rd October, 1880.—(A communication from 
C. H. Chapman.) 8d. 

One part relates to improvements in spindles, 
whereby a sliding of such spindles | tudinally on 
their standards (as in the operation of doffing "the 
bobbins) will, by a pump-like action, cause an upward 
flow of oil from a reservoir to lubricate the bearing 
surfaces of the spindle and the fixed standard on 
which it rotates. Another part relates to improve- 
ments whereby the spindle can be loosely bounded, 
and therefore run lightly, or with the minimum expen- 
diture of power without liability of the bands slipping 
on the drum which drives the spindles. 


4338. Gas Vatve, &., P. J Wates and 8. and J. 
Chandler.— Dated 25th October, 1880. 6d. 

The outer casing is of cast iron, having two flanges 
cast, one on to the bottom horizontal to the face of the 
valve, and that on the side vertical to the same. On 
the front of the valve is bolted, or it aS a part of 
the casting forming the valve, a stuffing-box, through 
which a rod passes, on the inner extremity ‘of which 
the face disc of the valve is fastened, and is opened 
and closed + eames a projecting face or seat by the 
aforesaid rod. 

4340. anp Macatnes, &c., J. Ker- 
shaw and J. Kershaw, jun.—Dated 25th October, 
1880. 6d. 

This relates to a machine in which the tool will cut 
in both directions of the reciprocation. On the slide 
usually employed for carrying the tool-holder or box 
is mounted a tool-holder, so as to be capable of osci 
tion on a shaft or on trunnions in the plane in which 


the cut is made. Upon the opposite sides of this tool- 
holder are clamps, by which one or more 
cu tools are or may be secured and adjusted on 


x or holder is oscillated 

against the stop in the —— direction, the other 

cutter or cutters on the other side are brought into 
position and are ready to act to cut in the opposite 
on. 

4344. LicHTinc anp 
Srreer Lamps, &., G. P. Ganster.—Dated 25th 
October, 1880. 8d. 

A small flame is carefully shielded from being 
extinguished by accident during the entire day or 
such period as ht is not required, and at a stated 
hour the cock or valve is opened and allows gas or 

us combustible to flow out from the main burner. 


ie jet being ited from the small flame yields a 
nl eee light until the proper time arrives when the 
mec shall cut off the flow from the main burner 


4348. Exciupine Arr From Empty Casks, F. Baxter. 
—Dated 25th October, 1880. 6d. 

This consists of a stopper attached at the tap hole or 
tap holes, ready to be applied at any moment to close 
it or them, and thereby exclude the air from the said 
cask. 


4351. Lire-savinc Rarts, W. R. Lake.—Dated 25th 
~ 1880.—(4 communication from T. B. Griffith.) 


This consists in the combination ont cous 
of 1, or substantially parallel, 
ions of buoyant material, oI longitudinal -_ 
necting lines carrying cork or other > gE t material 
forming compartments, each ot which is adapted to 
receive a person. 
4358. Iron anv Steet Wire, W. Hewitt. 
26th October, 1880.—(Complete.)—( Void.) 4d. 
This relates to the mode of utilising waste hydrogen 
gas generated in iron and steel cleaning and like pro- 
cesses, aaa consists in collecting the same and 
therewith, to provide a non- 
oxidising medium annealing wire and kindred 
articles, 


4362. Potato Diccers, J. 


Wallace. — Dated 26th 


October, 1880. 6d. 
The rotating digging instrument, which is of the 
well-known nm d, is carried on a frame 


mounted on three wheels, two being at the sides on 
the same axle, and the third front and on a 
lever jointed to the frame. On the axle of the two 
wheels there is placed a bevel wheel, which can be put 
into gear by means of a lever and clutch, and which 
gears with a bevel ion on a short longitudinal 
shaft. This longi shaft extends forward from 
the axle in a position near one of the side wheels, and 


the digging instrument, which is a radiating set of 

for on the front end of it. 

43638. Susrenpers aND Braces, H. J. Haddan.— 
Dated 26th October, 1880.—(A communication from 
T. 0. | 6d. 

This consists in the combination of shoulder stra) 
or webbing, provided at their ends with pulleys, wii 
independent cords, provided with button-holes. 


4365. Barns, W. T. Sugg.—Dated 26th November, 
1880, 6d. 


This consists in the combination, with a bath in 
which the water is heated while in the bath, of a con- 
ductor or cover for directing the gases of combustion 
on to the surface of the water, whereby they are more 
or less absor' 

4367. Fasrexixo TusutaR Hanpies To CULINARY 
&c., F. Ryland.—Dated 26th October, 1880, 


his a in casting a socket of special form 
upon the vessel to receive the tubular handle within 
it, and formed with the inside of the socket tapering 
to correspond with the taper of the tubular handle. 
This socket being made of a slightly less diameter 
than the tubular handles, and with the butting edges 
of the handles not quite meeting, the tendency of the 
pontin, after it has been forced into the socket, will 

expani or open at the joint, and will thus be 
held t tightly in its position. 
Horsesnors, W. K. Lake.—Dated 26th 
880.—(A communication from J. D. Billings.) 

This consists in providing machine- ge 
shoes and blanks therefor composed of either an 
iron or steel bar in the form of a T-sha rail in 
transverse section, the central rib of which forms a 
continuous projection or caulk extending around the 
shoe from to heel, when the same is bent by 
machinery into the required curvilinear form of a 
horseshoe. 

4370. Warer-cLosets, J. W. Holland.—Dated 26th 
October, 1 6d. 

This consists in the construction of closets in which 
the outward and ex parts are practically discon- 
nected with the soil pipe and other parts in which 
exist or are generated poisonous or injurious gases. 
4373. Sreerinc Apparatus, J. N. Holliday.—Dated 

26th October, 1880. 6d. 

This relates to economising space and so arranging 
the steam and hand steering apparatus that either can 
be at once worked without any locking being required, 


for which mapas the steam steering apparatus is 
placed ami from the hand as 
which can be aon aft, the two being conn by 


an arrangement of rods or chains. 


4377. Facuiratisc Repairs or Dock WALLs, 
Surps, J. T. Parlour.—Dated 27th October, 
1880. 6d. 


This relates mainly to an extending frame of tube or 
other form, and telescopic or not, terminated at its 
lower end with an enlarged portion, within which 
men can work. If des’ , this enlarged end supports 
upon its side one or more ball-and-socket ~ a 
jointed tubes or bulbs, on the outer ends of which are 
projecting tubes, which serve as connections to other 
tubes, whose outer ends are provided with india- 
rubber flexible caps. The ball-and-socket tube is pro- 
vided with a head-piece, in which a glass or other 
sight-hole is arranged, to enable oo workmen to 
examine the structure to be rx the 
dep’ 


—— is let down or 
4378. Mu Fire-arms, G. Pace, —Dated 27th 

October, 1880. 
This consists Pg the combination in 


| 


uted 27th October, 1880.—(A communicati 

Sn 

an envelope letter des: 
prevent the letter being eurreptitionaly oper 
out detection. 

4391. Improvements IN MEANS FOR MEASURING THE 
Amount oF ELectricaL CuRRENT FLowing 
THROUGH A Circuit, P. Jensen.—Dated 27th October, 

1880.—(A communication from T. A, Edison.) 6d, 
The inventor uses balanced plates in a depoaiting 

cell, so arranged that the deposition of metal w 

one plate overbalances it, and so operates the 

ing devices. A depositing cell is used (see | figure), : 

which the plates are but from a 

balanced arm, to which is pron We a lever arm D, on 

which is an adjustable weight. This cell is placed in a 

branch circuit. As the weight of one plate fein increased 

by the aie. of, say copper, from the solution, it will 


tip the bal d arm wh the weight of the 
b ficient to overbalance the weight 


on the lever arm. Fe —— =. the lever arm 
causes a movement registe apparatus. 
Suppose the to be in the position ‘howe in the 
figure, and the current flowing through the cell, so 
that C is the anode and C! the cathode. As metal is 
deposited on C! it overbalances C, swings D out of 
es until it takes against the screw shown 
gure, wherein circuit th th E! is closed, E! 
attracts F, causing it to 0; register H 
inventor calls this apparatus the “‘ vebermeter.” 


4394. Macuivery ror MANUFACTURING SrooL 
Tuses, W. Ambler.—Dated 27th October, 1880. 10d, 
This relates, First, to the a > wy for cutting the 
lengths of _— from which a tube is to be made; 
Secondly, ink to the tube- 
marking type ; e manufacture of two 
tubes in one 
43905. Gas Sroves, A. Brodribb,— Dated 2th 
October, 1880. 6d. 
This consists of a gas stove which has the burner or 
burners placed just above the apex or top of a conical 


Aiatal 


fi and i below and within a cover 
or = p of porous ma , which is perforated with 
holes, whose number and area are properly propor- 
tioned to the capacity of the burner. 
4397. Packino Cases FoR THE CONVEYANCE oF 
Pictures, &c. W. and A, H. Dawes.— 28th 
1880. 


Finet, in the application and use of 


revolving multitubular and magazine fire-arms of a 
recessed cartridge receiver, which revolves with a 
series of removable slides, and occw a relatively 
fixed position, the cartridges in the intermittent revo- 
lution of the receiver being gradually pushed into the 
opposite barrels until they reach the firing ition by 
a stationary cam, and being singly exploded, and when 
discharged being gradually withdrawn by means of 
extractors engaging with and worked by the said cam, 
and with a needle container and hammer. 
4383. Appominat Be.ts ror THE wd or 
P. W. G. Nunn.—Dated 2th Octcber, 


The belt is adapted to be strapped on to the bod 
around the abdomen. On the inner side of the belt 
air pads are provided in such itions that when 
inflated they may support the solar plexus and those 
branches of the sympathetic nerve which control and 
envelope the superior and inferior mesenteric, gastric, 
and splenic arteries, and so acting through the sympa- 
thetic nervous system prevent or alleviate sea-sickness. 
4384. SeLr-LeveLtinc TaBLes, CaTTLE Pens, &c., 

B. J. B. Mills.—Dated 27th October, 1880.—(A com- 
munication from J. F. Dobson.) 6d. 

This relates to improvements in dining tables upon 
ocean steamers and navigable vessels, and it consi 
in a novel arrangement and construction whereby the 
tables and the chairs connected with the same will 
remain in a horizontal — unaffected by the 
rolling or pitching of the vessel. 

4008. CowL, J. R. Dry.—Dated 27th October, 1880. 


A hood fits over and is secured to the brickwork, 
terminating in a short neck, the whole serving to lead 
the smoke and from the mouths of the chimneys 
to the cowl proper, which is pivotted and can turn 
freely on a stem or rod, the latter being well steadied 
by a cross-bar and firmly fixed at its base on the 
brickwork. The cowl has a mouth and a cone 
inserted in its centre, with a narrow aperture aroun 

the base of the said cone, and an 0; opposite to 
it, the bell mouth and cone being ie to face the 
wind by the influence of a vane on the top. 


4388. ComBINED ADJUSTABLE ScHOOL- 

pesks, P. M. Justice.—Dated 27th October, 1880.— 

(A communication from A. B. J. Damman and A. 
Cassard. 

From a base or platform rise three hollow cast iron 

—— within which slide in a — manner 3 

nding number of iron rods, m the to 
of these rods are secured iron tes or ta’ 
which are secured to and support the desk. The third 


hollow column is provided with a sliding rod ng 
its superimposed upon which the 
seat. The suppo in position by 


set screws passing Cocegh ‘the columns. 

4389. Drepcer or Caster ror TABLE &c., A. 
M. Clarke.—Dated 27th October, 1880.—(A commu- 
A. C. D. Pochez fils.)—(Not proceeded 


aut eager vided with a valve to regulate the 
the contents. 


permaent sliding or otherwise adjustable or 
iders, with or without leather or web! 
bands and loose sliding frames or boards, as attach: 


ments or appendages to packing cases, for receiving 
and secure! holding pictures, frames, or other 
articles without requiring the use of a tool; and 


Secondly, of an angle iron or other combined rectan- 
gular metallic brackets and screws for securing the lids 
of packing cases. 

4408. Masuixo Mase, &e., @. G. Cave.—Dated 28th 
October, 1880, 
is ts in th tion in an ee for 

mashing malt of a od ony lough or plo 

munication with a hollow shaft, into which ploughs a 

heating or cooling medium is passed 


4404. Sewino Macuines, G. 8. Mort.— 
relates to machines for 
stitching, and one of the objects achieved 
machine is the production not only of sone te 
of various lengths, but also of itches 
combination with horizontal stitches between _ 


4411. Cisterns FLusHinc APPARATUS FoR WATER- 
CLOSETS, U. Bromley, G. Crowe, and W. James. 
—Dated "8th October, 1880, 6d. 

The cistern has a syphon cast or fixed therein, and 
by means of an adjustable cock, which can be regu- 
lated to admit sufficient water to fill the syphon and 

flush at any fixed interval of time, the periodical 
flushing is effected. 

4415. Srorrers ror Borris, &c., H. J. West.—Dated 
28th October, 1880. 

tes to the construction of valve stoppers. 

4420. Weavine Reversipie Faprics, A. and C. H. 
Rothwell.— Dated 29th October, 1880. 4d. 

The weft is floated alternately over and under three 
or more » missing one warp end in each suc- 
ceeding 


Movers ACTUATED BY &e., G. 
‘ilkinson.— Dated 29th October, 1880. 
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THE ENGINEER. 


linder is vided with a cover at each end, and 
ooh of the tw ‘0 piston-rods work in one of the said 
covers. Each. isto ton-rod takes hold of a separate 
crank, or of the pin of a crank, and the two crank 
shafts are provided with pinions, which gear with a 
central wheel which is secured to a main shaft. The 
said crank shaft may also be provided with fly-wheels. 
The said central wheels maintain the relation of the 
two sets of moving to each other in all their 
movements, 80 => - two pistons move outwardly 
and inwardly in unison, 
4424. Vatve Gear For Steam Enotes, &., J. and 
R. Crighton and P, Chell.—Dated 29th October, 1880. 


relates to the valve gear wherein = valve bog 
bine! ed by the excentric and closed by wane © 

the "cut-off, time of opening an 
the ‘‘ cut-off” valve be ing regulated by the action 
the governor. A is the excentric rod, B the valve rod, C 

the rod from the governor, and 1D the spring box, 
the rod A is connected to a sliding plate E, and rod B, 
to another sliding plate F resting upon the former 
and having 4 vertical slide or die G capable of rising 


oz 


and falling in an open box H. The top of plate E and 
the Sethons of the vertical slide are provided with 
ht): projecting J lates, so arranged that when the 
rf n ite k jowest position the plates are in 
contact and the movement of the rod A is communi- 
cated to the valve rod B, but when the slide is raised 
the plates are released, and the spring connected with 
the valve rod closes the valve. The slide Gis operated 
from the governor. 
4426. po Sprinos, J. A. Timmis.—Dated 29th 
October, 6d. 

This pot ‘in the use of bearing under 
railway carriages and trucks made aon of steel, 
which S cross section are of unequal shape, and con- 
sequently of unequal tmeer, 2 or the shape of a 

lelogram, or nearly a er and coiled in 
a helical or spiral form, and working in compression or 
in tension. 
4429. Comino anp Bunpiixa Iron 
&e., B. Talbot.—Dated 29th October, 1 


bundling are effected. The said reel is 
its shaft by a clutch, by which it can be thrown into 
and out of gear with the driving shaft. 


4430. Sewinc Macuines, S. and A, Keats.—Dated 
29th October, 1880 6d 
This consists mainly in a novel form of looper, which 
ensures the unfailing placing of the hook thread in 
he hook of the needle. 


4435. Sroves, C. M. Westmacott.—Dated 30th October, 
880. 8d. 


This relates to the construction of stoves by which 
the heat generated by the combustion of fuel is 
utilised to a greater extent than heretofore. 

4434. Improvements IN TeLeGRAPHIc RecoRDING 
Apparatus, T. M Foote.—Dated 30th October, 1880. 


This invention relates to apparatus for cin 
messages transmitted by electricity, and consists 
various improvements for causing the let*ors, &e., 
be in lines. a 
sheet of paper is fed forward beneath a type wheel and 
drawn back to its starting position by a roller actuated 
#0 a8 to bring the paper into es position for com- 
mencement of another line. An electro-magnetic 
escapement turns the type wheel, to which movement 
is _— by a weight or spring batrel through a train 
clockwork, 80 as to present the desired letter for 
po after which a second electro-magnet acts 


duces a spark which lights the gas. 


In the 
shown in the 


, the god 


between the magnets in combination «one a om le 
and a fixed electrode, the latter being secured y 
to and insulated from the body of the burner and con- 
a with a button joined by a wire to a battery, 
ile the burner itself is connected with a m: ~ 4 
a a button, making connect! 
the whole being so 


4.4.4.4] 


that the movement of the armat when attracted 
to one magnet, which is charged from the battery by 
ure on its wutton, serves to open the gas cock, and 
when attracted to the “ey pte magnet by depolarising 
the first and cha e second by pressure upon its 
the cock as long as the first 
et remains charged by the pressure upon its 
, the movable electrode with rapid inter- 
sulesione, and certain lighting of the gas is ensured. 


4443. Mitiino Cutters, Reamers, &c., A. Muir.— 
Dated 30th October, 1880. 4d. 
The teeth on the cutter are formed in the usual way, 
and then spiral grooves are made round it, thus 
dividing the faces of the cutting edges. When the 


(4445) 


groove is made there is only clearance at one side of it, 
a; sufficient clearance is then cut out at the other 
sideof the ve, 80 as to give clearance at both sides 
of the cutting edges. 
4446. Denortine sy Burnixo &c., R. H. 
is re! to denoting the of time e 
burning of oils, tallow, and other lke 80 
that the act of or d fi cig the sub- 
other such device. 


4447. Vevocirepes, 7. F. Best.—Dated 30th October, 
1880. 4d, 


This veloci consists of three or more wheels, 
ed either by foot or hand, aj ied. indepen: 
tly or simultaneouly. A fly-wheel is fitted to the 
axle, with or without a weight, as found most 
desirable, or with a bar and weight, by which means 
the driving thereby either 
speed or the power 
to ascend inclines. 
4452. Writino Instruments, A. P. Hansen.—Dated 1st 
Nov 1880. 6d. 
The instrument consists essentially of the following 
parts, viz., a hollow tube or holder, a writing point or 
piston stop, a rod, and a cap or cover. 


METAL WHEELS AND or R. R. Gubbins.— 
6d. 


This consis swagi e kes from a 
centre to the end of true radial 


magnet to its starti penton simultaneously with 
pin wheel is and that the 
point nm at the place where the im 
the instruments in the circuit 
. The figure is a side elevation 
in section of the apparatus in question. 


Looms, J. Bradshaw.—Dated 30th October, 1880, 


This refers to an t of the 


whereby the o of arres' the 
of the shuttle may be more ot area effect, ively 


than age the swell or 
'pported centrally tted guide bearings, in w! 
pins or arms, one on each side of the central block D, 
are free to slide ; E is the back spring ; F the vein 
the side of the shuttle box in which the owellor ourve 
A fits easily, and G are the stops (answering as fulcra 
or points of resistance) form upon each end of the 


4444. Improvements 1x ELECTRIC GAS-LIGHTING APPA- 
pe H. H. Lake —Dated 30th October, 1880.—(A 
munication from W. Pelton.) 6d. 

The tr inventor opens and closes the gas cock by elec- 
ric action on a mechanical device, and employs in 
sembtnation with the burnér a stationary metallic 

arm terminating in a platinum point near to the 
Fey of said burner, this electrode being fixed to, 
it insulated from the burner and connected to one 
oe of a battery and a movable electrode which 
ond" ene to the other pole of the battery, 

" pivotted to the burner, so that when it 
vibrate it makes and breaks "circuit, and so pro- 


rom the centre to receive the flange, 
periphery, or tire. 
4459. Fe.tep Tureap, W. A. Barlow.—Dated lat 
November, 1880.—(A communication from A. Mon- 
placed in th, which 
A cylin w said 
is with a fat on which is fixed 
a sheet, and the surface the cylinder is 
embraced to considerable extent ae sides of 
the hh, which is interiorily 
with a felt and a sheet, and then alae: is capable of 
two movements, one tudinal frictional action 
the other of rotation on i The roving to be felted 
is introduced between the cylinder and the trough, 
and consequently it is drawn between 
the backward and forward 
felting is effected. 


4461. Stream Evarnes, &c., A. M. Clark.—Dated 
November, 1880.—(A communication from A, 
Johnson.) 8d. 

This invention is embodied mainly in an improved 

form and arrangement of friction ciatohes, whereby a 


reciprocating motion be converted into a con- 
tinuous rotary motion, or whereby a continuous 
rotary motion may be transmi! ———— from one shaft to 
another. It also i in d form of 
balanced slide valve and in deta of construction and 
modifications. The drawi: 
side elevation of the spoahensions’ applied to a steam 
engine for changing the reciprocating motion of the 
piston into a continuous rotary motion of the driving 


Foor Murr or VAuisE, @. B. Oyer.— 
nd November, 1880.—(Not proceeded with.) 


This consists in combining with a valise or port- 
of 

fee’ 
or. Hanp Truck, W. Cole.—Dated 2nd November, 
880.—(A Srom 8S. W. Sprague.)— 

Uvot proceeded with.) 4d. 

This consists of a deo hook hinged at the lower 
part of the truck frame so that it may be thrown up 


a 
slides on tho central longitudinal bar of the truck 
take hold of and hold a barrel, cask, or large box, the 
said double hook being so hinged that it can be turned 
or folded down. 


Borers, J. Russell.—Dated 2nd Novem- 


water space or chamber, which is mounted on hollow 

trunnions or journals in suitable 

in hollow vertical standards, or pillars. In each flat 

water 8 asteam box or chamber is pro- 

vided, communicating with the hollow trunnions or 
id with of the 


4470. B. Elford A, Carr.—Dated 
2nd November, 1880.—(Not proceeded with.) 2d. 


Sods of peat are cut as near] — ble of uniform 
dimensions and dried in the m they are cut by 
ro to a suitable size. ” The pieces so cut are 
then e to a bath of dissolved resin, or an equi- 
valent 1 quid combustible. 
4471. Lirnocrapnic Printinc Macuines, 
7. W. ind November, 1880, 
This consists, the fingers im: 


movable and te having of t the 
; Secondly, an ar 
the stone ; Thirdly, in the construction ot the frame- 
wor! 


4478. Looms, W. and G. F. Holroyd.—Dated 2nd 
November, 1880.—{ Not proceeded with.) 2d 
This consists in arranging the connections to the 
healds in such a manner that the tension on the heald 
and warp threads is reduced when the same are lifted, 
and the down healds are eased when the warp is being 
raised to the top. 


4480. Tricycies, W. £. Hart. —Dated 2nd November, 
1880.—({Not proceeded wi 2d. 

This consists, First, in pce Ma against the da 
incurred from the tendency of upsetting when pm ed 
round a curve, owing to the pair of wheels on the one 
axle not being able to adjust themselves as the framing 
of the machine is inclined ; and Secondly, in a means 
to allow of either or both of the pair of wheels on the 
one axle rising to pass over a stone or other irregularity 
without causing any severe jerk to the rider. 

4483. Savery Valves APPARATUS FoR STEAM 
Generators, S. Hallam.—Dated 3rd November, 
1880, 6d. 

A is the stand pipe fitted to the generator, and in its 
upper end is fixed a seating B formed with a cross bar 


stud C, and also havin, 
the wall X. On the seating is mounted a 


D, and on the latter is mounted the — E ousteining 
the outer shell F loaded with weights 
4487. Weis, Founrams, &c., T. Kennedy. 

e apparatus e with a discharge spout anda 
handle at the upper part, whilst the ats pe tap is 
situated at the bottom of a hollow foundation box, in- 
tended to be sunk in the ground. A self-acting valve 
is po ny a near the main valve to allow the water to 

pe from the pipe 1 from the main valve to 

the: out when the main valve is closed. 


4488. Recu.atinc THE Speep oF MARINE ENGINES, 
&ec., BE. P. Alexander.—Dated 3rd November, 1880, 
communication from C. J, A. Ziegler. 

ed with.) Ql. 

The chief feature of this invention is the construc- 
tion of a hydro-pneumatic ficcake which is quite 
independent of the motion of the e 
44090. Garters, J. M. Richards.—Dated 8rd November, 

1880.—(Not proceeded with.) 2d. 

This consists of a cotton or silk webbing provided 
with suitable fasten and of a strip of m 
braid -for instance, gold braid—ha’ at 
intervals narrow pre ag of another = — as zin 
la round it, the braid with the ye 4 
being alized to the tuner 
er. 


4405. Improvements 1x Appa- 
ratus, W. R. Lake.—Dated 3rd November, 1830.— 

(A communication from J. T. Svichote) 6d, 
The inventor forms the base of the glass globe of his 
lamp, which is on the incandescent principle, or 


surrounds the conducting wires in the ~~ with a 
cement, so as to avoid the tendency to 
= cracks in the glass about the wires. The cement is 

of praia of lead, silica, oxide of iron, oxide 


are made of co) The figure shows the cement 
ond eased te wives thelr 
upper ends and to the glass of the globe at-their lower 


4510. Breaxixa &c., D. Stratton.—Dated 4th 
November, 1880.—(A communication from A. Hope.) 
This relates to machines a fixed near 
which an inclined jaw works 
motion, whilst the stones down the 
and become gradually bro! The vibrating jaw A 
is worked by a crank which gives a vertical recipro- 
y to a connecting bar B, fo the 
jiece of a toggle combination acting hori- 
sontally tween the back of the vibrating jaw anda 
stationary bolster C, which is adjustable by a wedge to 
set the vibrating jaw ata suitable distance from 
fixed jaw. Toggle pieces or struts D and E are placed 


or three bearing parts at the other end, so as to obtain 
two or three strokes for one revolution of the crank 


4515. Improvep Construction or Mourupixce Lip 
or Rim ror Impartina Evecrric C¥RRENTS TO 
wuitst Passino into THE Movutn, J 
Dunbar and R. R. Harper.—Dated 4th November 
1880. 2d. 

The inventors employ one or more opposite or nega- 
tive and positive metals in Bonnar ng A with an 


of 
drinking vessels, &c., whereby an electric current is 
caused in the liqu nid, 
4554. Suips’ Ventitators, J. W. and @. 
Lines.—Dated 6th November, 1880. 

Into the vessel's side is fixed a small aout 
tube, which is open to the outer air and to the cabin 
or other part to be ventilated, the opening to the cabin 
or other ee placed a short distance above the 

to 


conductor, closed at its outer end, bu . ney or 
entirely open at i at its inner 9 ane at one side. A — 


the interior of the cabin or ane Sthrcuge a eles 
box —. said catcher, collector, or 
con ae ied from the vessel's side when 
the ventilation uired, and to be eS or wholly 
drawn back within t the tube as may be des 


SELECTED AMERIOAN PATENTS, 


From the United States Patent Office Oficial Gazette. 


,629. Switch SiGNAL APPARATUS, George 

Wi jun., Pittsburg, Pa.—Filed January 
8th, 

Brief. and their corresponding 
actuated through hydraulic exten 
one side of flexible the switch or or algmal 
mechanism, said 
motion compressed air acting upon the coud 


admit the air to the diaphragm, which actuate the 
signal-actuating diaphragms. Interlocking 


employed in connection with the main line signal 
valve levers. 


copper or other metal in 


240.6746 
i 
> placed a pair of balanced depositing yw 


portional Sates current is passed through the 
from one slate to the other until one becomes 
sufficiently loaded to move an arm connected with the 
ce lever, so as to effect a reversal of the current 


437 
or open to rest upon the toe or end crossbar of the | between the vibrating Send and the middle piece, and 
between the latter and the bolster, such struts being 
formed with a single bearing part at one end, and two 
ONG 
The boiler consists at both ends of a fiat cir NZ B 
INGA 
YN 
above them, by which means the steam generated is Drecctaccedties 
| allowed to into a steam chest supported above the 
shaft. 
| 
| 
| 
chamber is employed a sliding catcher, collectur, or 
4554] 
| 
cr } AN 
| ‘aa! | AAD 
winder, on which is placed the loose coil of wire rod | 
or wire to be coiled or bundled. At the opposite end | H i 4) cA ‘Vie Z) : 
of the machine is a reel on which the coiling and | 
WA 
| | SH 
| 
i! 
| | |! 
| oe WAN Ok 
| Ul hi ttt 
| 
upon the roller, and so brings the paper therein into | side of the diaph' . Specially formed valves 
contact with the type wheel, thereby producing the 
impression. After one line of letters has been printed 
240,678. Wesermeter, Thomas A. Edison, Menlo 
| | Park, N.J.—Filed October 7th, 1880. 
| | a 
2 
=F 
iy, 
shaft, 
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of electricity employed. ager WY In an electro- 
depositing cell, the combination, wi! 

in, of means for c ing the anodeand cathode rela- 
tion of the plates, substantially as ig forth. Q) The 4 


tion of a Po Laurel 
eS therein, and a registering apparatus controlled 
y the overloading of either plate, substantially as set | gismet 


for the cover, substantially as set forth. (3) The 
with a two-part mould capable of 
opened and its removable rings, of a parallel plate or 
bar having a hook K, for retaining it in ition 


| against one side of the mould, which plate is liberated 
| by opening the mould, and is remov 


after one metal 
has been cast, substantially as set forth. 
240,731. Rise Frame, Chas. C. Kent, 
, Md.—Filed October 28th, 1880. 
Bries.—The auxiliary traveller ring, of much smaller 


forth. (3) The combination of a decomposing cell, 
balanced tes therein, and a reverser reversing 
the direction of the current through the cell, and con- 
trolled by the overloading of either plate, substanti- 
ally a8 set forth. (4) The combination of a decom- 

ing cell, balanced polar | mga therein, and register- 

apparatus, and means for reversing the direction | 

the current through the cell, the register and 
reverser being controlled by the overloading of either 
plate, substantially as set forth. (5) The combination 
with a main circuit, of a shunt or branch circuit 
through which a definite portion of the current, 
a depositing containing balanced plates, a iter, 


and a reversing apparatus, substantially as set forth. 


upon the article to be banded, substantially as set 
forth. (2) In combination, with the head and anvil 
of asteam hammer, the die consisting of the upper 
and lower half C D, removably sec to said 
and anvil, each die being provided with a recess of the 
same shape as one-half of the finished band, sub- 
stantially as and for the purposes described. 
240,708. Cyuxper ror Enoines, Bbenezer 
South Norfolk, Conn.— Filed December 9th, 1880. 
Claim.—(1) A jacketted cylinder, either for water, 


steam, air, or other gases, formed with ribs or studs in 

the jacketted space or and faced and covered 

with a thin sheet metal , rolled into proper posi- 
240.708 A 


WH 


N 


as hereinbefore set forth. (2) The method of lining 
jacketted cylinders, of bearing ribs 
or studs in the jacketted spaces, then 
tervening ne or spaces with an alloy or other hard 
bearing substance, then boring out the cylinder, and 
lastly — a thin sheet metal lining, as hereinbe- 
fore set fo: 
240,'714. Bessemer ConveRTER, Alexander L. Holley, 

Brooklyn, N.J.—Filed June 17th, 1880. 

A Bessemer converter having its main body or shell 
detachably connected to and readily separable from 
the trunnions, so that the said shell may be removed 
for repair or relining without disturbing the trunnions, 


| 240.714 ] 


substantially as described. (2) The combination of 

trunnion band F, converter shell D, supporting c 

flange or brackets U, and cotter bolts P, substan 

as and for the purposes set forth. 

240,727. Movutp For Compounp Incorts, Alfred B. 
Jones, Newark, assignor to Spaulding, Jenningsand 
Co., West Bergen, N. J.—Filed December 17th, 1880. 


Claim.—{1) The combination, with the mould A B C 
240.727 


the main »is placed below and in 
close proximity to the guide wire and attached to the 
same ged rail or board, and serves to correct irre- 
ities of tension in the yarn being spun, and also 
to throw twist into the yarn back past the guide wire 
to the Claim.—{1) In ring spinning frames, the 
combination, with the rolls, the guide wire, its 
rail or » and the main ring and traveller, of an 


[240.7351 


auxiliary traveller and travelling ring, attached to 
and carried by the hinged Roctepmbertenahand 
placed vertically above the spindle and below the 
guide wire, substantially as hereinbefore set forth. 
(2) The combination, with the rolls, the guide wire 
travellee of the auxit d 
veller, of the auxiliary or traveller an 
ring adjustably secured to the guide wire sub- 
as shown and set forts 
240,'756. VaLve Morion Cut-orr, Bugene O'Neill, San 


Francisco, — 27th, 1880. 
arms J, having their lower ends 


stantially asana for the herein described. 
(2) The means for regulating. the movement of the 


other divided 
material by which the action is adjusted and regulated, 
as described. 
240,817. Drive Cuarm, James M. Dodge, Chicago, Il. 
— Filed February 181 
Claim.—A chain made of a single piece of wire 


and ha’ a tubular end bar, substantially such as 


Claim.—A ferule provided with one or more longi- 
tudinal slots for the reception of having an 
\ 
outer flange provided with slits or 


notches 
from the outer edge nearly to the inner edge of 
flange, as and for the purpose set forth. 

240,821. Carpinc Exctne ror Makino Mortriep 
Yarns, William Ferguson, Germantown, Pa.—Filed 
May 11th, 1881. 

Brief.—For producing clouded or mottled ro’ or 
yarn, the s~rface of the main cylinder is divided into 
circumferential rings,; and the two doffers are 


spaces 

removed in diamond-sha: Claim.--(1) In 
a carding engine, the cylinder A, having its surface 
divided into circumferential rings B leather or 
anal: bands C, which are een the 
teeth, in combination with two doffers arranged one 
above the other, said doffers being furnished with 
obli and spaces of equal, or nearly 


equal, e rings on the upper doffer being over 
the spaces on the lower doffer, the whole constructed 
substantially as shown and described. (2) In a 


240,889. CentrirveaL Macnine, Teile H. Miller, 
New York, assignor to Samuel & Hepworth, Yonkers, 
and Joseph Coluell, New York, N.Y.—Filed Decem- 
ber 6th, 1880. 


K, the ball and socket R, and 
1, to form an elastic or flexible 


Y 


SS 


estal in a eye machine, substantially as 
peer oy (3) The flexible sleeve K, provided with 
the ball joint K! at the bottom, and suitable springs 
to maintain its equilibrium, to serve as an elastic 
support for the upper bearing of the spindle of a 
centrifugal , substantially as described. (4) 
The notched rings S and T, operating as described, 
in combination with the oscillating sleeve K and the 
fixed frame of the machine, substantially as described. 


240,917. Tap ror TureapInc Sockets, John 
‘ant, @ — Fi 

Claim.—{1) The mandril B, capable of a free end- 
wise motion under the blow of a hammer, or other- 
wise, and having die seats thereon steeply bevelled on 
the sides toward the jecti 


240,982. VaLvr Apparatus, Chauncey N. Dy 
Washington, D.C., assignor of one-half to Thon 
Wilson, same place.—Filed August 16th, 1880, 

Claim.—(1) A celluloid valve body formed by 
moulding upon mandrils or formers and then harden. 
ing and finishing, substantially as described, (2) The 


Z 

Z 
Z 
Z 


ONS 


attract and re 1 water, 80 as to leave 
U, substan as described. 


240,984. Arr or Twist 
Theodore P. Farmer, Worcester, assignor to the 
Farmer Lathe Driil and Tool Company, Leominster, 
Maas.— kiled September 9th, 1880, 

Claim.—As an improvement in the art of mak 
twist drills, providing the stock with two symm 
longitudinal grooves lying in parallel but not coincid- 
ing longitudinal planes cut from opposite sides of the 
stock, and by the centre on 0; ite sides 
thereof, and then cutting away each of the opposite 


G, composed of alternate layers of metal and 
of different diamet which respectively 
annular spaces 


P ing stem or releasi 
device, in combination with threading dies A each 


having two or more lugs 8, made with steep counter 


i 


bevels, substantially as and for the purposes set forth. 
(2) The mandril B, capable of a free endwise motion, 
and die seats C thereon, bevelled on both sides, in 
combination with threading dies A, each having two 
or more lugs 8, also bevelled at both ends, substan- 
tially as and for the purposes set forth. 


Cuutivator, Frank Bate: i 
N.J., assignor of one-half to 

-—An adjustable sharp-edged plate, to press 
ridge — the office of a La A wheel 
cutting le, hung upon a bracket attached to a 


cultivator frame, and capable of three or more adjust- 


240,951. Macuive ror Breakine Pic Iron, Theodore 
A. Blake, New Haven, Conn.—Filed January 31st, 


1881. 
Claim.—(1) In a machine for pnw pig iron, the 
combination of the bed with a single rib or breaking 


point, over which the 
cating slide above, provided with two ribs 
points to bear upon the pig, one in front 
other in the rear of the rib or breaking jpoint 
substantially as described. 


is placed, and 


sides of the stock, from 7 to 8, to give relief, 
and then twisting said stock in — cmoeer ont to 
such an extent as to render the grooves spiral, with 
uniform twist, and also cause the opposite 
each groove to approach each other to diminish 
surface area of chips brought into contact 
sides of the hole being bored, substantially as and for 
the purpose set forth. 
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ASHTON AND STALYBRIDGE TRAMWAYS.—Cars 
commenced running on this line last Saturday. 
The construction of the line from Ashton to Fair- 
field Wells, where it will join that already laid 
from Manchester, is being pushed on een Ay and 
is to be, the Contract Journal says, completed by 
the 10th of July. 


SovutH KENSINGTON MuskuM.—Visitors during 
the week ending June 4th, 1881 :--On Monday, 
Tuesday, and Saturday, free, from 10 a.m, to 
10 p.m., Museum, 11,994 ; mercantile marine, 
building materials, and other collections, 3439. 
On Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 1977 ; 
mercantile marine, building materials, and other 
collections, 349. Total, 17,759. Average of corre- 
sponding week in former years, 17,043. Total 


from the opening of the Museum, 20,000,973. 


- whereby the loaded plate is freed from its burden and 
metal deposited upon the other with a like result. A 
registry apparatus records each mouvement of 
ing shanism. thereby indicating the amount 
Claim.—{1) The combination of the oscillating sleeve 
| K, having the joint K! in the fixed frame of the 
machine, and the flange L, with the bearing P, of the 
spindle, and the springs O O!, substantially as 
described. (2) The combination of the fixed buse plate 240.985 
the oscillating s 
t springs O O 
WG 
N 
x Ws WE. 
Y 
= Z 
Jas. Hale, Detroit, Mich.— Filed January 25th, 1881. 
Claim.—(1) The method herein described of forming A. 
and securing metallic bands, consisting of forging the a 
same upon a manual in dies removably secured to the . Y Z S Sf — 
anvil and head of a steam hammer, and provided % 
with recesses of the same shape as the finished band, ; Z Y J Z i 
and by means of the same dies swaging said bands 12 al y i 
240.700 Y 
| | Z 
(a } pivotted to the e and approa hing or crossing 
| an. each other diagonally, their upper ends being con- 
= BG nected with the ring or sleeve K of the governor, and 
SS with the valve tripping mechanism by therods 0, sub- 
240.756 
x br, 
¢ 
" 
| 
N the arms of the 7 in combination with the 
240,818. Borer Tuse Fervir, George W. Duval, A 
TTH Norfolk, Va.—Filed February 2ist, 1881. 
He 
# Bea _ A 
RS 
| HE R ments. Claim.—(1) The combination of the bar A of 
| SEAS the frame, the presser plate D, and a U-shaped bar, 
ARES Bening in both standards, and the bolts for 
i sal a) S confining the same as specified. (2) The combination 
| 9 of the side bar of the frame, the bent plate E, bolted 
i SMES to said bar, the cutting blade F, having a stem and a : 
i - | SES bolt, adapted to an opening in the laterally projecting 
—_ “ ES portion of the plate E, and having an eye tor the | A’ 
| 8~ : | x reception of the said stem of the blade, as set forth. 
4 iF 
j 
IS 
L 
/ f furnished with oblique or spiralled ee of card cloth- A | 
—_ 1% ing, the rings on the upper doffer being over the N 
i SKK 
Y 
carding engine, the combination of support G, 
\ A vided with guide pins F, feed wheels E E!, cylinders ; 
D D!', carding cylinder A, having its cards divided ecipro- 
D, of a swinging cover F, and the removable plate G, | into circumferential rings B by leather bands C, and king 
i for the purposes and as set forth. (2) The combina- | two doffers H H!, arranged one above the other, and d the 
tion, with the mould A BC D, of the cover F, having | provided with rings of cards set obliquely thereon, below, 
the projection I, and the base E, forming an open substantially in the manner shown and described. 
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THE MILLING EXHIBITION. 
No. VI. 

Having described the complete system exhibits, we pass 
on to those not claiming to be complete exhibitions of 
systems, but still showing different processes for reducing 
and dressing wheat and Soak. Stand No. 32, was the 
joint exhibit of Messrs. W. ner, Gloucester, and Lam- 
pitt and Sons, Warwick. On the ground-floor of their stand 
a number of two-roll porcelain roller mills were exhibited 
in motion. These machines are manufactured by 
Beyer Freres, of Paris; they are simple, are belt-driven, 
without gearing, and a novelty in the feed is intro- 
duced, The usual feed-roll is discarded, and the feed is 
effected by the direct draw in of the rollers. The bearings 
are well lubricated, and the level of the oil can be seen 
from the outside ; the framing is very strong, and cast in 
one piece. A single screw acting on a spring sets the 
movable roller closer or further from the fixed one ; two 
adjusting screws are provided at the back of the machine 
to keep the rolls parallel with each other should the 
bearings wear unequally. The rolls are run at differen- 
tial speeds of two to three, the driving roll running at 300 

r minute. Messrs. Beyer make these rolls of porcelain 
or chilled iron, preferably the former. Another of these 
roller mills, with two rollers on each shaft and a recipro- 
cating end-ways motion, was exhibited. On the upper 
floor were the dressing machines—a four-reel bolt-chest 
with variable incline to each reel. An improved silk cen- 
trifugal, had a wrought iron trussed reel and Thompson 
and pitt’s Acme roll bars for the better distribution of 
the flour and to ensure its proper progressive motion to the 
tail of the reel. These bars are shown in Fig. 52. Mr. 
Gardner also exhibited a Smith’s circular stone staff—a 
very carefully built-up ring of wood, got up to a true sur- 
face for dressing millstones. 

On the next stand, No, 31, that of Messrs. Munden, Arm- 
field, and Co., of Ringwood, was a novelty in silk dressing 
reels, In addition to the usual revolving motion, the reel is 
caused to reciprocate rapidly backw: and forwards in 
the direction of its length, to give a better sifting action to 
the reel ; each bar of the reel carries vanes to receive the 
meal on its upward course and distribute it on the down- 
ward side of the reel, thereby causing that side of the reel 
to dress as much as the upward side. This 
machine, shown in Fig. 53, was thoroughly well 
made, and worked very steadily, the crank shaft 
for giving the reciprocating motion being carried 
in strong iron brackets. Messrs, Munden, Arm- 
field, and Co. also showed a small cheap por- 
celain roller mill, bran dusting, and sundry 
other milling machines, 

Adjoining this stand was that of Messrs. J. 
Walworth and Co., of the Albert Works, Brad- 
ford, Stand No. 33. Fig. 54 shows in section 
one of Messrs. Walworth’s aspirating purifiers, 
and affords a good example of the machines 
under the fourth division of the classification 
(Eneixerr, p. 345, May 15, 1881). The arrows 
show the direction of the air currents drawn in 
by the fan Z. The middlings are fed in by the 
feed roll at the bottom of the hopper K, fall on 
to the system of inclined planes P Q S T V, meet- 
ing the air currents, those particles too heavy to be 
drawn upwards through RVWXY, 
fall on to the sieve below, and the lighter 
on with the air into the large chamber A. Here 
again a second separation by weight takes place, and the 
heavy pe sipre fall down to the opening B in the hoppered 
sides of the chamber, and are caught in the reciprocating 
sieve G, through which air is also drawn by the fan. Any 
particles which settle before arriving at the fan are taken 
out at the sides of the machine by the worm N' ; the 
remaining dust, &c., is blown into the stive room. From 
the number of times the middlings meet with the air 
currents, this machine should effect a very perfect separa- 
tion. Messrs. Walworth also showed a wheat, rice, and 
barley separator on the same principle, but fitted with 
glass inclined planes at P Q, &c., instead of wood. This 
machine appears to be doing very good work. Amongst 
other exhibits of Messrs. Walworth were a wheat-brush- 
ing machine and bran duster, with a revolving iron 
cylinder, and some minor exhibits, such as samples of cast 
iron wo ; 

Crossing over to the other side of the hall, through 
stand No. 17—Messrs. Robey and Co., of Lincoln, who 
exhibit some fine engines of their well-known types, in- 
cluding a well designed 40-horse power fixed engine, with 
variable expansion gear—we came to the stand of Messrs. 
Whitmore and Binyon,of Wickham Market. They exhibited 
a substantial iron hurst for four pairs of 4ft. stones, Fig, 51, 
on their patent belt-driving principle. The tightening 
of the belt is effected by - shifting the frame carry- 
ing the stones, spindle, and lighter gear. They also show 
a centrifugal silk machine, of different design to others. 
The top of the case is of semicircular form, built up of 
wooden staves, and finished at the ends with brass hoo 

Fig. 55 shows a section of Hunter’s purifier, with dust 
room attached. Fig. 56is a perspective outside view of the 
same. In this machine the brushes for keeping the silk 
clean are fixed above, not below, as in most purifiers. For 
this Mr. Hunter claims special advantages. The machine 
is described as follows :—The middlings are fed at Y. The 
fans E force the wind through uated alternate open- 
ings, G and H, under the silk—of which there are five to 
seven grades—the tine at the head, and the coarser at the 
tail, An equalised pressure is thus given to every square 
inch of silk. J is the frame holding the movable sectional 
screens ; M is the cross-bar which receives the blow from 
the ends of the screen frame ; W is the valve handie to 
regulate returns ; O represents a series of frames covered 
with muslin to collect dust ; D is the cam that lifts the 
dust hone it, wind to escape ; 
opening for discharging purified sharps ; T is opening for 
returns ; A is above the Pra is 
perforated belt for carrying brushes ; C is an exhaust fan 
to withdraw wind through the cloth in dust collector. The 


purification of middlings is effected by the pressure of 
wind underneath lifting the fibre as the screen frame 
agitates it on the surface. It cannot possibly get through 
the silk. The finer is carried upward, the coarser goes 
over the tail. Messrs, Whitmore also exhibited a well- 
designed 6-reel bolt chest, Fig. 51; the reels are placed 
alternately head and tail, thus a several conveyors en- 
tirely unnecessary; also small millstones for grinding 
middlings, and sundry other milling articles of their well- 
known manufacture. 

Next to Messrs. Whitmore and Binyon’s stand was that 
of Messrs, A. B, Childs and Sons, who exhibited a fine 
collection of Wegman’s porcelain rolls, Some of these 
were illustrated in Tue Enaineer, page 61, July 25th, 
1879, and e 346, May 13th, 1881; but some improve- 
ments have been introduced to meet the various require- 
ments of millers. ne, Fig. 57, is driven by one belt 
passing over the two roll pulleys and two intermediate 
“idlers.” The belt is kept tight by springs, operating on 
forked idle pulley carriers, the stems of the forks being 
carried by socket brackets c, adjustable as to angle by 
nuts d, and as to height by the hand-wheels b 6, shown in 
the gaint, F Mr. Child has been an energetic advocate 
of the porcelain rolls for many years. In the exhibition 
he showed a very compact Millot’s purifier and a self-acting 
lathe for fluting either porcelain or chilled iron rolls. This 
lathe, which is shown in Fig. 58, was at work during the 
exhibition on iron rolls. 

Mr. F. Nell,of Mark-lane, London, Stand No. 13, showed 
amongst other things the Excelsior Purifier. A special 
feature in this machine is the arrangement for keeping the 
silk sieves clean by means of india-rubber balls, shown in 
Fig. 59. Across the bottom of the sieves coarse wire-cloth 
is stretched to the framework, and in compartments 
formed by the frame of the sieves are placed india-rubber 
balls of such size as will freely play in the space between 
the wire and the silk without rubbing the latter. The 
motion of the shaker, together with the rough surface of 
the wire-cloth, causes the balls to jump and dance about in 
all directions, thus jarring the silk and keeping the meshes 
free and open—a very simple and, we should think, effec- 
tive device. Another feature in this purifier is shown at 
L in the section, Fig. 60. The middlings enter at the hopper 
A, pass down the spout M on to the detacheurs L, con- 


Fig. 55. 


sisting of rapidly-revolving arms of iron wire; a great 
portion of the dust and fibre is carried off by the wind- 
current to the fan by the trunk G, the middlings drop on 
to the lower detacheur L,, similar in construction to the 
upper one, and a further portion of dust, &c., is carried off 
in the space between the inner and outer hoods. After 
these two separations the middings drop into the hopper C, 
and are discharged upon the shaking sieves below, 
to be then finished. The action of the air-currents 
on the cloud of falling middlings was very interesting and 
instructive to observe. Mr. Nell also exhibited a number 
of Steven’s patent roller mills; the flutes in these rolls 
are of rounded section shown in the diagram Fig. 61, and 
are cut parallel, not twisted. Special merit is claimed for 
these rounded grooves; but they would seem calculated 
rather to bruise than split the wheat. Fig. 62 shows the 
pressure adjustment and the roll bearings ; the large hand 
wheel A gives the permanent or wide adjustment, the 
smaller hand-wheel B a fine adjustment, 4 the spiral 
spring gives the necessary pressure. A lock nut is pro- 
ae yd the adjustment screw to prevent the rolls from 
coming into actual contact. Gearing is used to ensure 


permanent differential speed. 


TRAMWAYS IN IRELAND. 


AtrnHovuGH there is great room for improvement both in 
the construction and working of tramways, the system 
appears to be making steady progress. We shall shortly 
have another of the very complete tramway returns issued 
annually by the Board of Trade, which will show a 
considerable increase over the return issued for June, 
1880 ; but taking this latter return, we find the mileage 
open for traffic was—in England and Wales, 269 miles ; 
in Scotland, 48 miles; in Ireland, 50 miles. The capital 
expended was—in England and Wales, £4,160,590, or 
equal to £15,470 per mile; in Scotland, £843,950, or 
equal to £16,880 per mile ; in Ireland, £660,916, or equal 
to £13,770 per mile. The revenue was—in England 
and Wales, £972,513, or equal to £3600 per mile; in 
Scotland, £240,714, or equal to £4814 per mile; in Ire- 
land, £129,706, or equal to £2700 per mile. These figures 
show the remarkable development that has taken place. 
They also exhibit a feature that is brought to notice by 
the proceedings of a Select Committee of the House of 
Commons to which the Tramways (Irelafd) Amendment 
Bill has been referred, namely, that in Ireland the mileage 
is smaller sy se 8 to population than in England or 
Scotland. e evidence given before this Committee by 
Mr. Calcraft and Gen 


Trade, and by Mr. Kincaid, Mr. Brett, and other engi- 
neers, contains interesting information on this subject, that 
given by Mr. Kincaid being especially valuable in com- 
paring the experience gained in different countries where 
tramways are working. 

There have been no less than three tramways Acts for 
Ireland, viz., 1860, 1861, and 1871, and now a fourth has 
been introduced into Parliament, and has been referred to 
a Select Committee, who are ing evidence which con- 
tains interesting information and points for consideration. 
The objects of the Bill are fourfold: (1) To raise the 
limit of tolls fixed by the Act of 1860 for the carriage of 
goods ; (2) to increase the limit of ; (3) to remove 
some legal obstructions that are found to exist in working 
under the Act of 1861; (4) to relax the restrictions con- 
tained in the Acts of 1860 and 1871, by which the tram- 


way must be laid approximately in the centre of the road, 


and level with its surface. 

The maximum tolls authorised by the Tramways— 
Ireland—Act, 1860, are limited to from 1d. per ton per 
mile and upwards, according to the class of goods carried ; 
but in the Tramways Act of England there is no such 
limit, and the Provisional Orders issued under that Act 
authorise a toll of 3d. per ton per mile and upwards for 
similar goods, and on some tramways the toll is authorised 
as high as ls. 2d. per ton per mile and upwards, It is 
obvious that the toll of 1d. per ton per mile would not pay 
on tramways, and the alteration aaa in this restriction 
is one of the most important objects of the Bill. The 
comparatively small quantity of goods to be carried, and 
the heavy ients over which they must be hauled 
requires a higher toll than that fixed for railways to 

ive a profita le return over working expenses, Mr. 
Kincaid’s argument is that as the cost of cartage along 
the roads is generally in Ireland from 6d. to 1s. per ton per 
mile, the charge on the tramways should be limited to 
something below this, say 4d.,so that under any circum- 
stances the district would get the benefit of lower rates, 
and the maximum rate chargeable would be specified in 
the Order in Council for each case. - 

The speed authorised by the Act of 1871 is limited to 
three miles per hour in towns and six miles in the country, 
and this it is proposed to raise to eight and twelve miles 
respectively. As the Board of Trade have authorised a 
speed of eight miles per hour in such towns 
as Bristol, Glasgow, Sunderland, and, Dews- 
bury, this alteration does not appear un- 
reasonable. The third alteration to be 
effected by the Bill does away with the necessity 
of having the Order in Council confirmed by Par- 
liament in the case of an unopposed Order, 
thereby simplifying the proceedings, and con- 
siderably shortening the period required between 
the first application and the final authorisation 
of the project. 

It is certainly remarkable that every peo | 
in Ireland is authorised by special Acts, althoug 
three Acts of Parliament have been passed 
which would apparently obviate the necessity 
of incurring such expense. The Lord Lieutenant 
in Council is empowered to authorise a tramway 
in a similar manner as the Board of Trade is 
empowered under the Tramways Act, 1870, and 
yet we find that although in England the Provi- 
sional Order issued by the Board of Trade has 
been found quite satisfactory, the Order in Coun- 
cil under the Irish Acts has been found so in- 
operative that in every case an Act of Parliament has been 
found necessary. Lastly, it is proposed to enable tramwa: 
to be laid on the side ofthe country roads, and without the 
restriction specified in the Acts of 1860 and 1871, that they 
shall be level with the surface of the road. This 
anticipates a construction similar to that adopted at 
Wantage, where the rails are laid for a considerable dis- 
tance on the side or unused portion of the road. Last year 
a tramway was authorised from the Giant's Causeway to 
Bushmills on a raised causeway similar to a footpath at 
the side of the roadway, with a kerb and gutter separating 
it from the roadway. 

During last session an Act of Parliament was passed 
whose title does not appear to bring it within the range of 
our subject, but which, nevertheless, may possibly affect 
to a great extent the extension of the tramway system in 
Ireland. The Act was called the Relief of Distress 
(Ireland) Amendment Act, 1880, and it authorised the 
Government to advance capital for the construction of 
railways and tramways, a list of which is scheduled to the 
Act. This schedule consists of forty-two lines, of which 
fifteen are tramways, amounting to a length of about 300 
miles, and the rest are railways. Upto the present little or 
nothing has been done under this Act, but if the Bill at 

resent before Parliament is judiciously and liberally 

ed, it is very likely that we may see a very large 
extension of the tramway system throughout Ireland 
within the next few years. 

On the Continent the tramway system has developed 
more rapidly than in this country, principally within the 
limits of the large towns ; but in Italy a —~ considerable 
extension has been carried out along the high roads of the 
country. From a return presented to the Italian Parlia- 
ment last year, we find there are 400 miles working, 154 
miles under construction, and 1007 miles applied for. The 
greater portion of this mileage consists of lines laid 8 | 
the side of the country roads. These so far have prov 
great boons to the locality, and most of them have given 
very successful results, There is no doubt Ireland would 
reap great benefit from a similar state of thin How far 
ac e of the law would effect this it is of course hard 
to say, but at all events the changes proposed in the 
Amendment Bill would assimilate the law to the condi- 
tions under which tramways have been legalised in Ital 

The tolls chargeable and the speed workable are bot 
elements which in Italy are less restricted than in Ireland, 
and the expenditure on the construction and maintenance 
of the lines is very much reduced by the permission—which 
in Italy is easily obtained—to construct the lines on the side 


Hutchinson, of the Board of | of the roads instead of the centre in those parts of the 
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country where the width of the main roads makes such a 
system of construction possible. It is true that in a lon 
length of line the rails must, when the route passes throu 
villages, be laid in the centre “of the road, with all the 
’ expense attending the construction of paved street tram- 
ways ; but for the rest of the distance a large expenditure 
is saved by layinga simple system of permanent way when 
there is width on the side of the road. 

The capital shown on the preceding to have been ex- 
pended on tramways is no guide to what might be done in 
the further development of lines in the country parts of Ire- 
land. Theaverage cost of £13,770 per mileex sonded: on exist- 
ing lines refers exclusively to tramways in the streets of 
towns, and covers not only expensive construction and equip- 
ment, but very large preliminary outlay in Parliamentary 
proceedings. The expenditure contemplated now, does not 
exceed an average of £5000 or £6000 per mile, and would 
probably be less. In many partsof the country thespaceatthe 
sides of the roads might beutilised, and not only would the 
adjacent districts reap the immediate advantage of better 
means of communication between the villages alongthe main 
roads, but the cheaperand quicker system of carriage would 
facilitate the transit of agricultural produce, and the commo- 
ditiesand necessities of life,as well as the opening out of quar- 
ries, of timber districts, the establishment of brickfields, lime 
kilns,and other industries,on properties which otherwise are 
shut out from such development by the cost of road carriage. 

There are no doubt many objections that can be raised 
against the extension of these lines—such as the heavy 
gradients constantly met with even on comparatively level 
roads, the jealousy that arises against the appropriation of 
the public road to private enterprise, the nuisance alleged 
against the passage of engines, but the facilities given and 
the improvements adopted are ually overcoming 
these objections, and the great extension of the 
system in Italy is a good proof that the benefits are 
appreciated. The following is a list of the Italian lines, 
taken from a return presented to the Parliament at Rome 

ast year, by the Minister of Public Works. 


Traty, May, 1880.—Tramwars Now WorKING. 
Length. Motive power. 


Name of Tramway. 


Bergamo-Treviglio-Arsago-Lodi ...|36 miles. | Locomotive 
Sarronno-Tradate ... ... ... ... 44 | 
Cuneo-Borgo San Dalmazzo... ... ...| 6 ,, | es 
Piazza-Cavour ai Bagni in Rimini Ls ee Horse 
Genoa-Sampierdarena ... ... | 
Sampierdarena-Pegli » 


Sampierdarena-Bolzaneto 


Florence-Poggio Cajano ... i] 4 
Florence-Peretola ... ... 
Milan-Saramo ... Locomotive 
Milan a Sedriano-Cuggiono ... ... | 98 

Sedriano-Corbetta .. ... ... 
Sant Angelo Lodigiano-Lodi-Crema- 32 

Monza-Barzano per Peregallo_.... 

Lesmo, Casate Nuovo, Casino, 

i 
Milan, Meleguano, Sant Angelo am 28 

Po 12 ,, | Loco. & Horse 

ilan-Niguarda-Cusano-Novo-Desio- 

Seregno-Pavia-Guissano 6 Locomotive 
Naples-Torre del Greco ... 
Vercelli-Trino ... ... .. ,, Horse & Loco. 
Vercelli-Gattinara ... ... ... ... ,, > 
Palermo-Rocca-Palermo-Trapani... ...| ,, in 
Rome-Ponte Milvio... ... ... ... 2 | Horse 
Turin Stradale di Rivoli .. ,, 


ITALY.—TRAMWAY CONCESSIONS APPLIED FOR. 


Name of Tramway. Length. Motive power. 


Linea Asti, 8. Damiano-Casale-Cam- } . ae 
agna-Alessandria-Sale 37 miles. | Locomotive 
Novi-Ovada 


Chivasso-Serralunga 
Romano-Soncino 
Provincials roads of Brescia ... 


Brescia-Bargo-Iseo-Gardone-Orzinovi_ 137 
Quinzano, &e. ... ... 


Isola del Lira a Ceprano, Rocasecia ... 15 ,, Horse 
Camerlata-San Rocco di Como- | . 

Como-Varese per Malnate .. ... 18 ,, 
Como-Canti, Maraino de Milano) | 

Erba per Inverigo-Arosio-Lecco per >, 43 ,, 

Olginate ed Osuago 
Milano, Arosio, Erbo, Como ed a Lecco} 32__,, 
Milan, Campreno, Camerlata-Como..| 1} ,, x 
Dina Varese, Laveno, Como Lecco ....| 5 
Arosio, Malpensata, Vallastina ... ... ,, 
Varese-Laveno-Como-Lecco ... ...) 575, 
Fino-Saronno-Fino San Pietro Martire' 143 ,, 
Cremona San Giovanni, &c.... ... 18 ,, = 
Piadina, Casalmaggiore ... 
Pistoia-Calcaida 
Milan-Lentate-Como per 

Cesano, Maderno,  Jartassina, 274 

Capreno, Asuago, Camerlata a j 

Como 


Milan-Binasco-Pavia 
Milan-Gallarate 
Gravellana-Intra 
Arona-Bavena ... 
Arona-Gravellona ... ... 
Parma-Borgo San Domino 
Parma-Langhirano ... 
Piacenza-Cremona. ... 
Pinerolo-Fenestrelle 


Torino-Casale-Gassino ... 


IraLy.—TRAMWAYS IN CouRSE OF CONSTRUCTION, 


— 


Name of Tramway. | Length. | Motive power. 
Lucci-BagnidiLucca ... ... ... 17k Locomotive 
Vicenza-Valdagno-Bivio di Arzignano...| 25, 
Turin-Piazza della Statuto de Chieri.... 6} |, Horse 
Cerignola-Foggia-Otranto ... ... ,, Horse 
Florence-Campi... 68 4 Locomotive 

VAVASSEUR’S NAVAL GUN CARRIAGE. 


A CARRIAGE and brake constructed by Messrs. Vavasseur and 
Co. is now under trial with the 6in. new type gun, which promises 
great things, and which has already proved its excellence in trials 
made by the Government. Speaking generally, the idea is as 
follows :—There are two cylinders, A and B, Fig. 1, fixed to the 
carriage, each moving on a piston fixed on a rod C and D, 
attached to the slide. Each piston has two openings cut in it 
which allow the liquid to pass through from one side to the 
other of it, but to the piston is attached a disc which moves 
round go as to close the openings as far as may be desired—Fig. 3. 
This closing action is effected by a rifled motion imparted to 
the disc by means of projections running in spiral grooves in the 
interior of the cylinder. Supposing the piston and rod to be 
themselves incapable of rotation, then the closing action of the 
dise would be an unvarying one, depending on the spiral of the 
grooves. The piston itself, however, can be set in any desired 
position, so that the openings may be partly closed before recoil, 
and entirely closed at a corresponding point in the cylinder, so 
as to limit the recoil absolutely. The value of this can be 
exhibited by pressure diagrams, which show that with a very 
reasonable pressure indeed, 2s shown by the diagram, a very 
short recoil can be secured. Running up is effected by the gun's 
own weight, which acts directly a by-pass valve is opened ; the 
rate of running up being limited by the rate of escape of a liquid 
through the by-pass valve, cannot be quickened inconveniently 
by the rolling of a ship. The arrangement is, therefore, specially 
adapted for sea service. The simplicity is apparent on inspection 
of the actual compressor. 

The tendency to decrease or increase the space available for 
the liquid in the interior of the cylinders from the exit or 
entrance of each successive length of piston rod is obviated by 
attaching one piston rod to the front end, and the other to the 
rear end of the slide, and making a communication from one 
cylinder to the other, so that the loss of space in one from the 
entrance of piston rod is compensated by the corresponding 
increase of space from the exit of piston rod in the other. E and 
F in Fig. 1 are the traversing gear. For a recoil of 36in. the 
slide is 9ft. 6in. long ; for one of 20in, the slide need not pro- 
ject beyond the breech of the gun. Mr. Vavasseur now proposes to 
check recoil in about three calibres, though the exact 
amount is arbitrary according to strength of cylinder. Thus 
he would pull up a 12in. gun in 3ft. ‘or broadside 
guns, and, indeed especially in long breech-loading guns, 
this short recoil gives great advantages. The pressures 
obtained at Woolwich may be 
seen in diagram, Fig. 5. To the 
underside of the carriage are fixed 
two cylinders of wrought iron or 
steel, similar to the cylinders of 
hydraulic buffers now in use in the 
service. These cylinders are con- 
nected together at the rear end 
by a pipe, and are rifled with two 
helical grooves. Each cylinder is 
fitted with a piston working freely 
as in the service hydraulic buffer, 
on the circumference of which is 
cut a groove, into which works 
a gun-metal ring or valve, having 
two projections working into the 
two rifled grooves in the cylinders, 
Across each piston and valve are 
cut two passages,making two direct 
communications from one side of 
the piston tothe other. The piston 
rods of each cylinder are held by 
brackets fixed one at the front and 
the other at the rear end of the 
slide. By means of a short lever 
and adjusting screw each piston 
can be moved round its axis and the passages in the pistons 
placed in any required position with respect ‘to the open- 
ings in the valves ; by this means the openings for the passage 
of the liquid from one side of the piston to the other can be 
enlarged or contracted at will, irrespective of the contraction of 
the openings due to partial rotation of the valve caused by the 
rifled grooves during the recoil of the carriage. The piston rods 
being fixed one to the front and the other to the rear end of the 
slide, it is evident that as the cylinders move during recoil one 
piston rod is being withdrawn from one cylinder, while the other 
piston rod enters the other cylinder, and the liquid thus dis- 
placed by one piston rod flows through the pipe connecting the 
two cylinders, and compensates exactly for the deficiency caused 
by the withdrawal of the other rod. This arrangement allows 
both cylinders and connecting pipe to be kept full of liquid, and 
entirely suppresses all air space. The amount of twist given to 
the grooves rifled in the cylinders is such that while the passages 
in the piston may be full open at the commencement, they may 
be nearly or wholly closed at the end of the recoil. To regulate 
the movement of the gun while running out, a valve is placed in 
the pipe connecting the two cylinders. This valve opens by the 
pressure caused in the rear end of one cylinder during the recoil 
of the gun, and it is evident that when closed so that no liquid 
can pass from one cylinder to the other, the gun-carriage cannot 
move, as any movement in either direction would be to force one 
of the piston rods into a cylinder already full. The movements 
of the valve are controlled by a lever carrying a roller moving on 
a guide bar placed inside one girder of the slide. 

The action of the brake is as follows :—The pistons are first 
adjusted to give the amount of opening necessary for the recoil 
desired, the amount of opening required of course varying 
with the charge of powder. As the cylinders move along the 
slide during recoil they, by means of the rifled grooves, partially 
rotate the valves carried by the pistons, and thus gradually con- 
tract the openings in the pistons till the gun is brought toa 
state of rest, where it is kept by the closing of the running out 
valve which cuts off all communication between the two 
cylinders. This is effected by an incline on the rear end of the 
guide bar which controls this valve. 


To run out the gun, the incline at the rear end of the guide 


bar is raised. This opens the running-out valve, and the carriage 
being mounted on rollers the gun runs forward by gravity, if 
the slide has sufficient incline, or by any suitable mechanical 
means. The valve is kept open and closed automatically by 
means of the roller working on the guide bar, which is at that 
point inclined downwards. At the end of recoil the valves 
never quite close the openings in the pistons, and as the pistons 
themselves fit easily, there is plenty of room for the flow of the 
liquid past the piston as soon as the running out valve is 


opened. 

The advantages claimed for this brake over the service 
hydraulic buffer are :—(1) That the gun is controlled automati- 
cally while running out. (2) The openings in the pistons for the 
passage of the liquid can be made so large at the commencement 
of recvil in comparison with those of the Woolwich buffer, that 
it reduces very much the strain on the fighting bolt. In the 
case of a 24 centimetre French gun, the energy of recoil of 
which is about equal to the 10in. 18-ton Woolwich gun, it can 
be demonstrated that the strain on the fighting bolt, with the com- 
pressor above described, is considerably less than one-half of that 
given under similar conditions by the service buffer. (3) By 
moving two screws the passages in the pistons can be readily 
adjusted, and the recoil regulated for different charges. (4) The 
movement of the valves regulating the openings in the pistons is 
so uniform, unvarying, and exact, that there must be great 
uniformity of recoil, especially as the gun and carriage are 
mounted on rollers, and the irregularity of recoil avoided, due to 
the friction of two surfaces sliding one over the other, sometimes 
clean, sometimes dirty, and sometimes partially lubricated. The 
advantages claimed for this brake over all others of its class are 
the entire absence of packings on the pistons, and of valves con- 
trolled by springs, difficult of access, uncertain and irregular in 
their action. It leaves also the carriage free to move at the 
beginning of the recoil, and does not stop it suddenly at the 
end, so that all shocks and concussions are avoided. 

In our engraving A B, Fig. 4, are the compressor cylinders ; 
CC! C*, pipe connecting the two cylinders ; D, check valve 
closing, when shut, passage between compressor cylinders ; E, 
stop for check valve ; F, passage round check valve or by-pass 
through which liquid flows to run out the gun to the firing 


Fic.4 


position ; G, cock controlling by-pass ; H, direction in which 
liquid flows during recoil ; J, direction in which liquid flows 
while gun is being run out. As the check valve D closes by 
gravity, so soon as the pressure caused by the recoil of the gun 
ceases, there is no way for the liquid to pass to allow the gun to 
be run out, except through the by-pass F', which is controlled by 
the cock G. It is proposed to make this passage so small that 
when the cock G is full open the gun cannot run out violently, 
and when the cock Gis closed the gun cannot move except towards 
the rear of the slide or in the direction of recoil. 


THE SOCIETY OF ENGINEERS. 


THE PREVENTION OF SMOKE. 

At a meeting of the Society of Engineers, held on Monday 
evening, June 13th, in the Society’s Hall, Victoria-street, 
Westminster, Mr. Charles Horsley, president, in the chair, a paper 
was read by Mr. A. C. Engert, on the ‘* Prevention of Smoke.” 

The author, in choosing the title of the “‘ Prevention of Smoke,” 
instead of “*C ption of Smoke,” gives it as his opinion that 
smoke, once produced by the atmosphere and while being carried 
by the air, cannot be consumed, as every particle is surrounded by 
a thin film of carbonic acid. When, however, smoke is condensed 
as soot, heat will liberate the carbon from the acid, and then the 
former will burn rapidly. If this theory is found to be correct, 
carbon cannot destroy the germs of disease floating in the air. 
For the consumption of smoke, many ingenious and elaborate 
inventions are on record, but not yet adopted on account of expense 
and imate of mechanisms, A simpler apparatus is, therefore, 

uired, 

To prevent smoke, the cold air must not be allowed to come in 
contact with the gases arising from green coals, and, for this 
purpose, the furnace is, so to speak, divided into two parts. The 
fire-door is removed from the boiler, and a box fixed on in front. 
On each side of this box, rails are placed inside, on which a plate 
or shutter may rest, which may be pushed forward or backward as 
required. When pushed forward it passes within the boiler and 
drops over the fire-bars some eighteen inches, thereby cutting off 
the draught, and preventing the condensation of the gases arising 
when fresh coals are put on, thus preventing smoke and the 
cooling of the boiler. A still more simple apparatus can be made 
with the same results, if the opening or flue will admit a higher 
box. The shutters can be cast together in one piece at an angle of 
about 130 degrees, to hang within the box on two pins or bolts, 
thus forming a swinging shutter. A rack is attached to the front 
of the shutter, to regulate the movement. The advantages of this 
apparatus are-—the cooling of the boiler is entirely avoided, the 
gases are consumed so that smoke is prevented, and there is a 
saving of from 15 to 20 per cent. of heat and coal. In ordinary 
open firegrates the same object is attained—viz., the prevention of 
the cold air coming into contact with the green coal, by removing 
the fire lump, and substituting for it a cast iron box, which stands 
out at the back, and is open in front only, and which is to be filled 
with coal. Within this box is a movable iron plate, which can be 
forced forward, carrying with it the coals from which the gases have 
been extracted and consumed by the heat in front, or moved 
backwards when the box wants refilling. To regulate the 
draught so that the fire burns brightly in front, a plate is fixed 
under the grate coming forward at the bottom. Another plate 
resting on pins is placed on top of the box, to prevent the flame 
entering the register. By this — apparatus a bright fire is 
maintained in front of the grate, half of the heat usually escaping 
into the chimney is saved, there is little or no smoke, and the 
smallest coal can be used, and is, indeed, preferable. In kitcheners, 
stoves, and vertical boilers, a similar box to foregoing can be fixed, 
the movable plate being worked by a lever. This invention is also 
of great importance to railway companies, as it can easily be applied 
to iecemnotitves, A box is placed under the foot plate, the whole 
width of the firegrate, and the coals put in from the top. By this 
means the are almost entirely drawn out of the coal and 
consumed, the result being very little if any smoke. To supply 
the grate, the coal is pushed forward by a movable plate and lever. 
Whether applied to furnaces, ordinary open fire-grates, stoves, 
kitcheners, vertical boilers, or locomotives, the results of this 
invention, in each case, are a great saving of heat and fuel, and the 
reduction of smoke to a minimum, 
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RAILWAY MATTERS. 

Tury have “parlour cattle cars” in America now, Probably 
drawing-room pig trucks will come next. 

Tur electric railway between the Lichterfeld Station and the 
Central Cadet Institution, Berlin, is, it is said, to be extended. 

TE death is announced of Mr, T, A. Scott, the very prominent 
railway manager and financier for many years for the oe 

n 


NOTES AND MEMORANDA. 


THE number of hours of bright sunshine, recorded with Camp- 
bell’s Sunshine Instrument, during 1880, was 1214, which is about 
the same as the average of the four years for which records have 
been made at Greenwich. 


As the mean of thirty-nine closely-agreeing results, Herr Seubert 
pa the number 194°46 as the atomic weight of platinum. If 


Railway Company. Several railways owed their origin a 


to him, and he will be much mi in erican railway circles, 

A SERIES of experiments was lately made at the Madras gen | 
in order to ascertain whether India coal could be used wit: 
advantage in Madras; but the results are said to have shown 
conclusively that even the deservedly famous Kurhurballee coal 
could not compete with patent fuel at any anything like the prices 
obtainable. 

An American has told someone that Pan Handle engine No, 22, 
recently pulled a train from Columbus to Denison, running one 
mile in 5 seconds, and 19 consecutive miles in 16 minutes, An 
American paper remarks :—“‘ This was fast ; but, = | the way, what 
was the size of the train?” It might also be asked, what was the 
weight of the train, and the distance in English yards between the 
milestones ? 

In France the Government has arranged with the railway com- 

ies so that postal packages not ding three kilogrammes 
Be lb.) in weight, not more than 24in. long, and whose cubic con- 
tents are not more than about 1300 cubic inches, will be carried 
between any two | aye in French territory for 6d. when delivered 
at a station, and for 84d. when delivered at the house of the person 
addressed, this including a Government stamp value ld. Arrange- 
ments have also been made with adjacent countries so that pack- 
ages like the above will be sent to Germany for 11d., to Luxem- 
bourg for 84d., and to Belgium and Switzerland for 11d. 

In the report of the directors of the Madras Railway it is stated 
that ‘‘an important saving in the cost of raising water for the 
engines has been effected by the use of pumps, which have been put 
down in the place of the buckets and ropes formerly used for the 
purpose. It is found that a much smaller number of men can do 
the work with the pumps than was necessary with the buckets and 
ropes, and although there was at first some prejudice against the 
pumps, the coolies prefer them now, e cost of raising water 
this half-year is nearly £458 6s, &d. less than in the corresponding 
half of 1876, before the introduction of pumps; there is es now 
a saving of £86 14s, 4d. as compared with the last half-year, 

To work the traffic of the Madras Railway economically the 
directors say that it is of the —— im nce to have engines of 
the most powerful kind, and the latest additions to the stock, now 
nearly three years old, have been most valuable in this respect, so 
much indeed are the big engines sought after by the traffic depart- 
ment that there is often.no small difficulty in apportioning them 
fairly. It is possible to ncrease the power of some of the engines 
by fitting them with larger cylinders as the old ones wear out; a 
beginning has been inade in this direction, and it is a question well 
worthy of consideration whether it would not pay to put larger 
cylinders to some of the engines even before the o! 
out. 

In France, during the year 1880, 603 miles of railways of various 
sorts, not including light railways, were completed and opened for 
traffic, making a total in the country at the end of the year of 14,740 
miles, besides 148} miles of private railways—in mines, &c, In 


ones are worn 


the same time 57 miles of light railways were opened, ing a 
total of 1356 miles of roads of that class. eria had 715 miles 
of railroad in operation at the end of 1880, The expenditures for 


new railroad construction by France in 1880 were nearly £11,000,000 
—nearly £1,200,000 for roads, the substructures of which are con- 
struc by the State, more than £1,400,000 for Pony gee lines 
which the State has purchased, and nearly £5,000,000 for new lines 
which the State has undertaken to construct wholly on its own 
account—the rest for lines which are to be built wholly by corpora- 
tions. 

THE —— of the South Indian railway directors states that at 
the end of 1879 the length of line opened for traffic was 634 miles. 
This was increased during the year 1880 to 648 miles by the 
completion of the section from Chingleput to Walajabad, fourteen 
miles, and on January 1st of the present year the only remaining 
portion of the line, that from Conjeeveram to Walajabad, seven 
miles, was brought into operation. This completes the entire 
system of the company as at present sanctioned, which is 655 miles 
in length, consisting of :—Main line: Madras, Tuticorin, 
branches—Negapatam, Tanjure, 48}; Erode, Trichino 

; Arkenam, Chingleput, ; Villa- 


Tinnevelly, Maniyachi, 1 
uram to French frontier, 164 ; total 655. On the completion ofthe 
eae bridge over the Gingee River, and the bridges on the Chingleput 
pte pyrene section, where temporary structures are at present 
, Operations on construction account, as at present authorised. 
will practically be brought to a close. The total amount expended 
on capitalaecount to December 31st, 1880, is £3,993,659, representing 
a cost per mile of railway open, including rolling stock, of £6097. 
ALTOGETHER the number of persons killed and injured on rail- 
ways in the United Kingdom in the course of public traffic duri 
the year ending 31st December, 1880, as reported to the Board of 
¢, was as follows :— 


ly, 893; 


| 1880. 1879. 
| Killed- Injured. Killed. |Injured. 
Passengers : 
From accidents to trains, ro! 
stock, permenent way, &c. .. .. 28 905 75 602 
By accidents from other causes 114 7 85 705 
Servants of companies or contractors: 
From accidents to trains, rolling 
stock, permanent way, &c. .. .. 23 118 8 118 
By accidents from other causes ..| 523 1962 444 1833 
Persons passing over railways at level 
86. ow 74 30 64 30 
Trespassers (including suicides) .. 330 156 308 137 
Other persons not coming in above 
Total .. oe 3959 1032 3513 


Dvrine March last there was, according to the Railroad Gazette, 
record ofa totald of 113 railwa: acvidentsin the United States, whereby 
38 persons were killed and 177 injured. Sixteen accidents caused the 
death of one or more persons; 25 caused injury but not death, 
leaving 72, or 63°7 per cent. of the whole number, in which no 
injury to persons is recorded. As compared with March, 1880, 
there was an increase of 48 accidents, of 29 in the number killed 
and of 144 in that injured. These accidents may be classed as to 
their number and causes as follows :—Collisions: Rear collisions, 
25 ; butting collisions, 6; crossing collision, 1; total, 32. Derail- 
ments: Broken rail, 10; broken wheel, 1; broken axle, 7; broken 
truck, 1; broken bridge, 3; spreading of rails, 2; snow, 3; wash- 
out, 1; accidental obstruction, 3; cattle on track, 2; open draw, 
1; misplaced switch, 9; rail removed for repairs, 2; purposely 
misplaced switch, 1; unexplained, 34; total, 80. Broken connect- 
ing rod, i. Six collisions were caused by trains breaking in two, 
three by misplaced switches, two by failure to obey orders and one 
by a flying switch. An unusual number both of collisions and 
derailments are unexplained ; probably many of the latter were 
caused by snow, and some of the collisions may have been due to 
the confusion resulting from snow blockades. There were 70 acci- 
dents in ee. 34 at oa Nad night, and in nine cases the 
time is not definitely fixed. ere were 32 accidents traceable 
directly to defect or failure of road or equipment ; four to the 
elements; four to unavoidable accidental obstructions ; 38 to care- 
lessness or defects of management; one was malicious, and 34 
unexplained, 


;| rated once a week, the 


is pted the atomic weight of platinum is less than 
that of gold. 


THE errors of the Westminster clock during the year 1880 were 
under 1sec. on 31 per cent. of the days of observation, between 1sec. 
and 2sec, on 47 per cent. between 2sec. and 3sec. on 18 per cent., and 
between 3sec. and 4sec. on 4 per cent. 

Goons dyed rust, buff, or chamois shades with salts of iron, 
Science say, pee pean A undergo a slow combustion, The ferric 
oxide is alternately reduced by the organic matter of the tissue 
and re-oxidised by the oxygen of the air. 

In 1873 115 million bushels of grain were brought to the Atlantic 
ports of Canada, of which 66 millions were carried by rail and 46 
millions by water. In 1879 the quantity had increased to 261 
million bushels, of which 201 millions were carried by rail, and 60 
millions by canal. 

THE mean daily motion of the air in 1880 was 281 miles, being 
two miles greater than the average. In January the mean daily 
motion was 147 miles below the average, in September sixty-eight 
below the average, and in November sixty-one above the average. 
The greatest daily motion was 954 miles on March 2, and the 
least 33 miles on January 29. 


M. LAvRENT has found that a silvered glass mirror may be made 
to exhibit magical reflections by means of heat. He heats a brass 
tube, and applies the end of it to the silvered face. If the mirror 
surface is opposite a screen, the section of the tube is reproduced 
in white ; if the former is turned away from the screen, the image, 
which is seen only after removing the tube, is dark. 

Mr. E, J. MILLs proposes that the solids in potable waters 
should be estimated by accurately observing the time which a glass 
bulb takes to rise ome a measured depth—22 centimetres—of 
the water. Care must be taken that all the surfaces are clean, and 
that the temperature is constant. In some experiments made by 
him the time was taken by a metronome beating thirds of d 


MISCELLANEA. 


AN interesting phlet relating to the centenary exhibition on 
the 9th inst., and entitled ‘‘ George Stephenson and the Progress 
of Railway Enterprise,” is published by Mr. A. Reid, Newcastle- 
upon-Tyne, 

Tue St. Gothard Tunnel cable, which was manufactured at the 
works of Messrs. Felten and Guilleaume, of Mulheim-on-Rhine 
cost 3°80 marks per metre. It was laid in an iron tube, covered 
with wood, and fixed to the wall of the tunnel. 

THE total cost of carrying out the new gas works scheme at 
Smethwick will be £110,000. Of this sum £53,324 will have to be 
paid to-the*Birmingham Corporation as the result of the gas 
arbitration between the Corporation and the Smethwick Local 

Durine the fortnight a serious landslip has taken place in 
the ish of Walcot, Bath, in consequence of which a large 
canola houses have been condemned by the surveyor, and are 
being rapidly pulled down. The land continues slipping over a 
large area at from an inch to an inch and a-half a day, the destruc- 
tion of property being very great. 

In this column of our last impression it was mentioned that the 
erection of a meat freezing establishment at Orange, New South 
Wales, was in progress. Since last week we learn that the 
refrigerator was supplied by Messrs, J. and E. Hall, of Dartford, 
and that the same firm is now manufacturing two larger machines, 
under Mr. T. B. Lightfoot’s latest patent, to be sent out and put 
to work at the same establishment. 

In the Coalton coal mines in Kentucky an endless wire he as is 
used to haul the cars in and out in a tunnel one and a-half miles in 
length. The engine has two 10in. by 24in. cylinders, and two 7ft. 
diameter drums, placed one in front of the other, over which the 
#in. wire rope runs respectively five and four times. At the other 
end of the tunnel the rope runs over a movable drum, so arranged 
as to take up the slack of the rope. 

A WEEK ago Fleet-street and the Strand near the Temple Bar 
Memorial were stopped on one side to permit of the laying of an 
expensive bed of concrete and wood pavement. On Wednesday the 
whole length of this was split up again, the bed of eoncrete ruined, 
and the wood pavement too, to lay some telegraph pipes. Want 
of community between the different authorities is, in this way, 


This method, he says, determines every constituent that is foreign 
to distilled water. 

AT a recent meeting of the Meteorological Society a paper, 
entitled ‘‘ Comparison of Robinson’s Osler’s 
with Remarks on Anemometry in General,” was read by R. H. 
Curtis, F.M.S., in which the author gave a clear statement of the 
present state of anemometry, and pointed out the defects in Osler’s 
and Robinson’s anemometers, which are the chief forms of recording 


‘instruments used in this country. This paper may be of service to 


some engineers, 


THE mean temperature of the re 1880, according to the metereo- 
ge observation at Greenwich Observatory, was 49°4 deg., being 
0°1 deg. above the average of the preceding ears. The highest 
temperature was 87°5 deg. on May 26, and the lowest 17°2 deg. on 
January 27. The mean tem ture was below the average, 5°3 deg. 
in January, and 4’0 deg. in ber, and above the average, 2°4 deg. 
in February, 2°7 deg. in March, 2°6 deg. in September, and 3°4 deg. 
in December; in other months the mean temperature differed 
little from the average. 

HERR SEELHEIM describes experiments in the Zeitschrift fiir anal. 
Chem. on the percolation of water through soils, from which he 
draws the following general conclusions :—Only that stratum of 
any soil which is composed of the smallest particles need be 
considered in determining the permeability by water of the soil of 
a district. The composition of a soil must be ascertained, otherwise 
experiments on a large scale furnish no measure of the permeability 
of that soil. The thickest stratum of sand allows the passage of 
many hundred times more water than a layer of clay only one 
centimetre thick. The permeability of dykes may be regulated by 
inserting layers of clay between layers of sand. 

Or 237 chronometers, now in the hands of the Astronomer Royal, 
43 belong to various chronometer-makers, who have placed them 
here for the annual competitive trial, and the remaining 194 are the 
of the Government. Of the 43 titive chr ters, 

3 are fitted with supplementary compensation, and one has a 
palladium spring. The chronometers ofall classes are ely 
titi h ters once a day. 


Every chronometer is tested in a temperature approaching to 
100 deg. Fahrenheit, for one or more periods of three or four weeks 
each. And every competitive chronometer is rated several days in 
positions corresponding to the four cardinal magnetic directions, 

AN apparatus, named an automatic methanometer, or automatic 
analyser of fire-damp, has been recently brought before the Geneva 
Physical Society b; f. Monnier. The fire-damp, in presence of 
air in excess, is decomposed in a glass vessel by a platinum wire 
rendered incandescent, and the condensation produced acts directly 
on a mercury manometer, baving platinum wires inserted in its 
tube. The air of the mine is automatically forced by bellows, every 
hour and half hour, into the burner. The receiving apparatus 
stands in the central office. The system includes several electro- 
magnets, two batteries, pendulums with escapement, an alarm 
bell, &c. Nature says it is complex, which will be admitted. 

Dunrine the past year the Greenwich time-ball has been regularly 
dropped automatically at 1h. on every day throughout the year, 
with the exception of six days when the violence of the wind made it 
imprudent to raise the ball, and eight days when the severe frost of 
last winter prevented its being raised ; and of one day when there 
was an accidental failure. The Deal ball was not raised—on account 
of high wind—on ten days. It was not dropped—through failure in 
the telegraphic connection—on seven days, and was erroneously 
dropped about 5sec. too soon by telegraph signals on one day ; and on 
another day it was not dropped at 1h. owing to telegraph signals con- 
tinuing up to 1h.; on one day the current was too weak to release 
the trigger. On every other day the ball has been dropped auto- 
matically at Lh. 

THE action of finely divided 
when heated in a stream of coal- 
ject of experiments by Herr Th. He finds that these metals 
decompose the gas, that when palladium is used a doposit of 
carbon takes place at some distance from the heated metals ; that 
with platinum the carbon is deposited on the metal, but that on 
heating in a stream of air the carbon is burnt completely away, 
and the metal remains in its original form ; with rhodium, however, 
the carbon appears to form a compound, the volume of which is 
considerably greater than that of the metal itself ; this compound 
Nature says, is decomposed only with difficulty, leaving metallic 
rhodium in a much more bulky form than that which it possessed 
before the experiment. 

THE first six chronometers in the competitive trial of 1880 were 
on the average slightly inferior to those of 1879, there being in 

rticular no one chronometer of remarkable excellence. In the 
Bret few years after the strict and systematic examination of 
competitive chronometers, beginning with 1856, the accuracy of 
chronometers was greatly increased, For many years past it has 
been nearly stationary. Sir George Airy interprets this as showing 
that the effects of workmanship are almost eliminated, and that 
future improvement must be sought in change of some points of 
construction. For instance, the im: of the escape-wheel upon 
the pallet of the balance-axis takes p’ very near to that axis, and 
must produce considerable friction, though of short duration. The 
Astronomer Royal proposed to the late Mr. Charles Frodsham to 
meet this py of a broader pallet and a lighter impact of longer 
duration. e decease, however, of that accomplished horologist 
prevented the completion of trials which he had commenced. 


ium, platinum, and rhodium, 
, has recently formed the sub- 


pending of pounds of the ratepayers’ money per week in 
pure waste. 
On the 14th inst. a large water tank upon the top of a tower at 
Chelmsford burst. The tank, which is constructed of cast iron 
lates to hold 40,000 gallons,-was being pumped full of water after 
aving been caulked. When almost full it burst with a loud 
report, three sides of it falling to the ground. There were two 
in the tower at the time, but neither of them was hurt. . An 
inquiry into the cause of the failure will be held. Nothing is 
known certainly on the subject as yet. 
THE perforations in sheets of postage stamps are effected by 
passing the sheets between two cylinders, one above the other, anu 
rovided with a series of raised bands, which are adjusted to a 
Nistan ce apart equal to that required between the rows of perfora- 
tions. Each ring on the = cylinder has a series of cylindrical 
rojections or punches which fit corresponding depressions in the 
Pande of the lower cylinder; by these the perforations are punched 
out. The machine, as used in the Government printing depart- 
ment, was patented in 1852, by Mr. Archer. 


THE negotiations that have been some time in hand touching the 
arranging for the iron trade of South Staffordshire of an insurance 
fund against accidents in lieu of the Employers’ Liability Act have 
fallen through. The Ir ters’ Association offcred to the men 
to contribute 25 Fa cent. of the fund, and on two separate occa- 
sions meetings of the operative works’ representatives from each 
ironworks were summoned to consider the offer. The attendance 
was, however, so small, that no decision was come to. The repre- 
sentative committee of masters and men consider the present 
attitude to be tantamount to a rejection by the operatives of the 
pe. are proposals. The negotiations, having failed, are now 
termina 


THE great steamship City of Rome was launched on Tuesday at 
Barrow. Just before the launch ought to have taken place a 
donkey boiler on board exploded. A large number of workmen 
were on at the time, and one of them—Henry Welch, 
twenty-four years of age, a foreman plater—was killed. John C. 
Lucas, twenty-five years of age, living at 51, Hall-street, was 
severely lacerated about the head and body, and died soon after his 
admission to the North Lonsdale Hospital. Thomas Walker, 
seventeen, living at Bath-street, was also severely injured about 
the head and body, one or both of his legs being broken. He died 
at the hospital shortly afterwards. The lives of three other men 
are despaired of. The explosion took place in immediate proximity 
to the eae platform which had been erected at the bow of the 
City of Rome for spectators. 


On Thursday and Friday the Royal Commissioners upon Acci- 
dents in Mines witnessed some very interesting iments on the 
application of electric lighting to coal mines. The place selected 
for these experiments was the Pleasley Colliery, near Mansfield. 
The pits are about 1600ft. deep and the workings are very extensive, 
but in the present instance the light was rb ee to three workings 
only, situated at a distance of about one-third of a mile from the 
bottom of the pits. The Swan system was employed. The lamps 
themselves were inclosed in lanterns of a very ingenious construc- 
tion, designed and made by Messrs. R. E. Crompton and Co., 
which enabled the very fragile glass bulbs to be carried about 
without fear of accident. The number of lights ae pa in all 
was ninety-four, which were worked by the current of an ordinary 
Gramme machine driven by a portable engine placed near the top 
of the upcast shaft. The whole of the arrangments were carried out 
under the personal superintendence of Mr. Harold Thompson, of 
the firm of R. E. Crompton and Co, The Commissioners, includi 
Mr. Warrington Smyth, Professor Tyndall, Professor Abel, an 
others, spent two days in examining and testing in various wa: 
the success of the experiment, and expressed themselves as highly 
satisfied with the results obtained. 

Mvcu alarm was caused at Sutton Bridge on Sunday night in 
consequence of a threatened ‘‘ blowing up ” of the lock basin of the 
new dock. One of the men engaged at the river entrance observed 
a boiling up of muddy water, and the sudden appearance of a pile 
near the brickwork of the southern abutment. Some time after 
the earth near the lock on the north side began to crack and 
subside, and in half an hour a shed had given way, two portable 
engines had been precipitated into a wide chasm, and a fissure 
opened in the ground alongside the coping of the lock wall 60ft. or 
70ft. in length, and in places 30ft. wide. Another subsidence and 
opening appeared on the southern side of the lock, and it was 
feared that a couple of tides, now at high springs, might undermine 
and burst up the massive walls, and carry — the ponderous lock 
gates. Gangs of men were promptly at work to do all that was 
possible toward stopping the mischief, and the water was partly 
run off. A deep hole has been eroded at the dock end of the lock, 
the water finding its way either under the foundation of the 
masonry and the invert or bottom of the lock—which is of brick- 
work, 3}ft. thick upon 10ft. thickness of concrete—or, as many 
think, merely making a passage at the back of one wall. Mr. 
M’Kerrow, C.E., having been summoned from London, inspected 
the dock, and a consultation was held as to the steps to be taken, 
At low water the boiling up of water at the river end of the lock 
still continued, but the danger had notincreased. No further fissures 
had opened to endanger either the warehouses or the buildin; 
containing the 50-horse engine and the hydraulic machinery. 
no serious and _——— task has to be undertaken for insuring 
the safety of the works, the — celebration and opening 
fixed for the 29th inst, will not be postponed, 
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MACHINERY AT THE MILLING EXHIBITION. 


(For description see page 439.) 
Fig. 56, Fig. 53. 
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LAUNCH OF THE SS. CITY OF ROME. 

TUESDAY was a great day with the people of Barrow-in-Fur- 
ness, as well as one of great interest to many of the leading ship 
constructors of our country who assembled at the works of the 
Barrew Shipbuilding Company, at the invitation of the directors 
and the Duke of Devonshire. The great ship, the City of Rome, 
built for the Inman Steamship Company, was to be launched ; and 
Barrow, made holiday in honour of the great event. The sight- 
seers were not, however, confined to those invited to see the 
launch from the yard, or to the people of Barrow, for every 
available foot of ground from which the launch could be seen 
was covered with spectators, who had reached Barrow by about 
thirty-two special trains, run by the Furness Railway Company. 
It was a busy day with this company, but owing to tbe great 
length of the trains which are run on the Furness lines, with 
engines at front and rear, and to the good management of the 
traffic, the enormous number of excursionists was safely taken 
to and from Barrow, though it was many hours after all 
that was to be seen was over, before the special trains, running 
close on each other's heels, had emptied the town of its visitors, 
The City of Rome was to have been launched at eleven o'clock, 
but owing to the prevalence of an off-shore wind the tide was 
about an hour late. We have so fully described this enormous 
passenger vessel at pages 98, 99, and 127 of our last volume, 
that it is unnecessary to recall more than her chief dimensions. 
The City of Rome is only excelled in size by the Great Eastern, 
whileasremarked by onespeaker at theluncheon which followed the 
launch, she is by far the largest really commercial shipin the world, 
for though so large, she is built to perform everyday work and to 
earn dividends, while the Great Eastern was built, according to 
the great Brunel, to demonstrate a principle. The Great Eastern, 


. it may be mentioned, is 692ft. in length and 83ft. in breadth. 


Her weight is 12,000 tons, and the nominal horse-power : 
Paddles, 1000 ; screw, 1600. The City of Rome, which is the 
seventy-seventh vessel constructed by the Barrow Company, is 
of the following dimensions :—Length over all, 610ft.; length 
between perpendiculars, 546ft.; extreme breadth, 52ft. 3in.; 
depth of hold, 37ft.; tonnage, 8826 tons ; indicated horse-power 
10,000 ; and the estimated indicated horse-power in regular work 
driving the ship at 18 knots is 8000, which is to be passed 
through one hollow shaft 2ft. in exterior diameter and 14in. 
internal diameter, carrying a four-bladed built-up propeller 24ft. 
in diameter. The engines, which are ready for their place in 
the ship, have three high-pressure cylinders 43in. diameter, 
superposed upon three low-pressure cylinders 86in. in diameter 
and 6ft. stroke. The diameter of the crank shaft is 25in., and 
of the crank pins 26in. The length of the main bearings is 
334in., and of the crank pins 28in. The crank shaft, as built 
up complete, will weigh 64 tons. The thrust shaft has thirteen 
collars, 394in. diameter, giving a surface of 6000 square inches. 
This piece of shafting weighs 17 tons. The first part of the 
propeller shaft is 25in. diameter, and 30}ft. long, and weighs 
18 tons. The engine bed-plate weighs 100 tons. The cooling 
surface of the condensers is 17,000 square feet, equal to 
nearly 17 miles 360 yards of tubing. There are two air-pumps, 
39in. in diameter and 3ft. stroke; these pumps, and the feed 
and bilge pumps, are worked by levers attached to the crossheads 
of the aft and forward engines. There will also be a large 
centrifugal pumping engine, which can either be used for pump- 
ing heavy leaks or to discharge through the condenser. There 
will also be three auxiliary pumping engines, for feeding the 
boilers, for bilge pumping, and for deck purposes. Steam will be 
supplied by eight cylindrical tubular boilers, fired from both 
ends. Each boiler is 14ft. mean diameter, and 19ft. long, with 
a steam receiver 13ft. long and 4ft. diameter, and has six 
furnaces 3ft. 9in. diameter, three at each end, so that there are 
forty-eight furnaces in all. The fire-bars are 6ft. long, giving a 
grate surface of 1080 square feet. The shell plates of the boilers, 
supplied by Sir John Brown and Co., are 24ft. Sin. long, 
4ft. 4}in. wide, and ljin. thick, and weigh nearly 24 tons 
each ; all the holes are drilled. The internal parts are of 
Bowling iron ; and each furnace has its own separate combustion 
chamber. These boilers are to carry a working pressure of 
90 Ib. per square inch, and are lap-jointed with the wedge fillet 
pieces cut out of the plates under the system adopted by Mr. 
James Humphreys, of the Barrow Works, for securing the truly 
cylindrical form of the boiler, and at the same time making a good 
strong simple joint. The arrangement necessitates larger plates 
than would otherwise be necessary, and must be costly, though 
perhaps not quite so costly as butt joints with double strips for 
plates of 1jin. in thickness. 

Throughout the ship iron is used wherever possible instead of 
wood, and the state of the interior work, which is still “in shell,” 
enabled the visitors to see that wood will only be used in the 
saloons, cabins, &c., as a sheathing, the whole of the framework 
and the sides being of bar, angle, tee and plate iron. The hull is 
cut up into compartments as much as possible, the longest 
being only 60ft. The boilers are divided into two lots of four in 
each, placed in completely separated compartments. The floors 
are 34in. in depth at the centre, and the decks are of iron—facts 
which give some idea of the strength of the vessel. The frame- 
work is of the ordinary form, but of great strength, the stern frame, 
in one forging, made by the Mersey Steel and Iron Company, 
weighing 33 tons. The estimated weight of the vessel, complete 
and ready for sea, is 8000 tons, and her displacement, at 26ft. mean 
draught, is 13,500 tons, so that she will have a dead-weight carry- 
ing power of 5500 tons. The cubical contents of her holds will 
give her a measurement capacity of 7720 tons, at 50 cubic feet 
to the ton. 

The construction of a large vessel like this hardly involves 
greater responsibility than the launching, and this was most suc- 
cessfully accomplished. The slips or ways were 3ft. 6in. in 
width, and the cradle of unusual strength. Taking the cradle 
length as 500ft., the surfaces in sliding contact were 3500 square 
feet, which gave a pressure of 2°28 tons per square foot, taking 
the weight as 8000 tons. This pressure, it will be seen, is less 
than is often permitted on the ways for smaller ships, but the 
extra surface is so comparatively easily obtained that the wisdom 
of employing it when dealing with such enormous weights will 
be readily admitted. The vessel was chocked and shored in 
the ordinary way, two principal jointed dog shores at each 
side of the bows at an angle of about 15 deg. being 
employed for holding her and releasing her by the launching 
cords. Above the higher ends of these angular strut 
shores were vertical boxes containing heavy weights. 
These weights were suspended by cords, which were carried to 
the staging immediately under the figure-head. Here these 
cords converged, and two loops passed over a block of wood at 
the bottom part of a small mahogany guillotine frame or box. 
In the upper part of this box a weight of about a quarter of a 
hundredweight was suspended by a silk ribbon passing out 
through the top. The bottom of the weight carried a sharp 
knife. Ata give. signal the whole of the. minor shores were 
knocked out by men lining the sides of the vessel. Then Lady 
Constance Stanley swung a bottle of wine, which was suspended 
from about 50ft. overhead, against the bows, and christened 


her | and Mr, 


with the words, “Success to the City of Rome.” She was 
immediately handed a pair of silver scissors, with which she 
severed the silk ribbon, and the guillotine cut the cords 
suspending the weights, which fell and knocked away the 
dog shores. A little water was at the same moment 
pressed into a few hydraulic jacks, which thus slightly eased the 
bow weight, and the ship moved. A few creaks were heard and 
then the monster commenced to glide, and having attained the 
speed due to the angle of the ways, she moved majestically into 
the water, ploughing it into‘a mild froth, increased by the falling 
timbers which she discarded as she entered it. From the time 
that she commenced to move to the time the whole ship was in 
the water was but about 50 seconds. Just before she entered the 
water the ropes by which two immense cable were suspended in 
festoons along either side were let go, and to the ends of these 
were two enormous bundles of bar iron which checked her speed, 
and as soon as she was in the water two heavy anchors were 
dropped, and the way on the ship was very soon lost, and in 
a few minutes she was motionless. Fairly out into the “ big 
water,” she lost much of her apparent size, but this was soon 
regained as several large tugs were brought up under her bow, 
head, and stern, and showed themselves to be but villages by the 
great City of Rome. 

After the launch a luncheon was given in the works, Sir John 
Ramsden presiding in the absence of the Duke of Devonshire. 
Toasts were proposed and responded to by Mr. Charles Inman, 
Mr. Ernest Inman, Mr. John Fell, and the Hon. F. Stanley. 
The day was splendidly fine, and the launch was everything that 
could be desired, but a terrible fatal accident—if the word acci- 
dent may be used—sadly marred the proceedings. A vertical 
winch and crane boiler placed close to the entrance to the upper 
deck from the great gangway incline was under steam, and 
soon after eleven o’clock exploded with the report of a piece of 
ordnance. For the first moment it was thought that it was an 
announcement for preparations to let go, but the next moment 
showed too plainly what had gone wrong, for over the port side 
of the vessel a torrent of hot water was falling on to the gang- 
way, while a cloud of steam obscured the view; fragments of 
wood and cinders fell in quantity, while the upper part of the 
shell of the boiler flew far away over the starboard, other pieces 
going in different directions. A large number of workmen were 
on board at the time, and one poor fellow, named Henry Welch, 
twenty-four years ofage,a foreman plater, was blown upintothe air, 
and fell a distance of 60ft. at least, between the City of Rome and 
a steamer in course of construction adjoining. He was found to be 
dead when he was picked up. John C. Lucas, twenty-five years of 
age, was severely lacerated about the head and body, and he died 
soon after his admission to the North Lonsdale Hospital. Thos. 
Walker, seventeen, was also severely injured about the head and 
body, one or both of his legs being broken. He died in the 
hospital a short time after the accident. Three others, it is 
thought, may not recover, and several are severely injured. One 
gentleman, a visitor, was standing near the boiler at the time of 
the explosion, but escaped with a drenching ; while a man close 
to him was killed, and the near bulwark considerably damaged. 
The boiler seems to have been an old one, and was only tem- 
porarily used to haul material up to the deck. The cause of the 
explosion is supposed to be a fixed safety valve. 


HORIZONTAL ENGINE. 


TuHE illustration shows a good example of a class of engine which 
Messrs. Hayward Tyler and Co. are building, and for which they 
claim various advantages in details of design, as well as the applica- 
tion of their now well-known “ Rider” expansion gear tocompound 
engines of the modern type. The advantage of the Rider cut- 
off, as shown, and by several years’ working, is that it gives a 
diagram showing very high economy of steam, together with a 
most sensitive regulation of the cut-off by the governor; while, 
at the same time, being so simple that the working surfaces are 
found to wear to a more exact fit after working for some years 
than was even possible in first making. The simplicity of the 
construction also makes this class of engine much less expensive 
to build than those of the Corliss type and other arrangements 
which regulate the cut-off by more complicated arrangements of 
parts. The Rider cut-off is therefore found, we are informed, 
particularly advantageous for engines upto 150 or 200-horse power, 
where the work is irregular and high economy of steam is desired. 

The engine shown on page 436 hasa high-pressure cylinder 
16}in. in diameter and low-pressure cylinder 25fin. in diameter, 
the stroke being 30in. The high and low-pressure cylinders are 
placed in tandem on one bed plate, the condenser being behind 
the low-pressure cylinder and worked by a continuation of the 
piston rod. The bed plate is of strong box section, with rather 
peculiar arrangements for securing absolute accuracy of all centre 
lines in erecting the engine. The crossheads are of wrought 
iron, forged and cut out in the lathe. The guides are arranged 
very completely with oil reservoirs, so that the oil is caught and 
returned to the surfaces. In these details this engine is very 
similar to those for the Twigkenham Sewage Works illustrated 
in Tue Encrveer. The cylinders are steam-jacketted, and with 
double ends. The governor which regulates the Rider cut-off 
gear is of the Porter type. These engines are all got up with a 
high style of finish, besides having what is of more importance, 
most accurate workmanship throughout. The condenser is of 
the injection type, of ample size, with india-rubber disc valves on 
gun-metal seatings, and convenient hand holes at the sides for 
access to the lower valves, 


THE SANDERS AND CLAYTON BRAKES. 

Messrs. BRAMWELL AND Cowper have been employed 
by the Midland Railway Company to report on the relative 
merits of the Sanders and Clayton method of applying the 
Sanders and Bolitho automatic vacuum brake in practice. 
We have received a copy of the report, which we subjoin. 
With all due deference to the authors of the report, we 
may point out that clever engineers as they are, they are 
not railway men, and it is not too much to say that the 
notion of using scotches, as suggested in paragraph 3a, 
never could have emanated from a railway man. To us, 
and we venture to think to most railway men of experi- 
ence, the leaking off of a brake is a defect sufficient to 
quite condemn it. 


87, Great +, Westminster, 8. W. 
May 3rd, 1881. 


To the Chairman and Directors of the Midland Railway Company. 
Gentlemen,— 

Referring to the request made to us by Mr. Beale that in 
accordance with ‘‘ extract from the minutes of the proceedings of 
the directors, headed (2539) Continuous Automatic Vacuum 
Brakes,” we would report “‘ upon the relative advantages and dis- 
advantages of the modes of application adopted by Mr. Clayton 

Sanders respectively of the principle of. Sanders and 


Bolitho’s automatic vacuum brake,” we beg leave to say that. 
having on more than one occasion heard the respective views of 
Mr. Sanders and Mr. Clayton, and the criticisms of each of these 
gentlemen upon the views of the other, we have since made such 
experiments, as in our judgment were necessary, with the two 
trains fitted respectively by Mr. Sanders and by Mr. Clayton, and 
offered to us for such experiments, and for our investigation. 

In the first instance it was aye by your company (havi! 
regard to the proximity to Lon ~ that the trains should be tri 
on the piece of line between Bedford and Northampton. A few 
trials, however, sufficed to show that owing to the frequent changes 
of gradient, and to the many curves of small radius, it would 
be impossible to obtain any satisfactory comparative results by 
runs made on this line. 

These few trials, moreover, made it evident some self-registering 
instrument was mannuueny $0 record the speed of the train at the 
moment of applying the brakes, the number of seconds needed to 
bring the train to rest, and the distance passed over during the 
time of stopping. 

We ca such an instrument to be made, and are glad to say 
that it has fully answered its purpose, having recorded all the fore- 
going information ; and, moreover, as an incident of its construc- 
tion, it has shown the rate at which the speed of the train 
diminishes during the whole period of stopping. 

The instrument was fixed on the engine, and thus we had full 
opportunity, while attending to the action of the instrument, of 
seeing the mode in which the engine was worked, of noticing the 
pressure of the steam and the degree of vacuum prevailing from 
time to time, and of observing all other needful details. 

The engine to which the instrument was fixed was No. 109, and 
with its tender was used throughout the whole of the experiments. 

This engine and tender were furnished with steam brakes. One 
and the same lever is used by the driver to put both the steam 
brakes and the vacuum brakes into action, but the arrangement is 
such that the vacuum brakes come into play shortly before the 
steam brakes are applied. 

The Clayton train and the Sanders train each consisted of two 
four-wheeled guards’ vans and ten six-wheeled coaches, making 
twelve vehicles in all, every one being fitted with a vacuum brake 
which, in the case of the vans, operated on all four wheels, and, in 
the case of the coaches, operated on the four end wheels of each 
coach, leaving the middle pair of wheels free. <A reference to the 
appendix will show that the two trains were pope similar in 
length, weight, and pases of weight acted on by the brakes. 

Our experiments were conducted on the 8th and 9th of April, 
and again on the 26th of that month, upon the Nottingham and 
Newark line, and upon the Nottingham and Mansfield line. 

The 27th was devoted to experiments in the rz at Derby, and 
to investigating into the mechanical details of the brakes, which 


we cai to be taken to pieces for the purpose. 
We now beg leave to make the following report as to the conclu- 
sion to which we have arrived, leaving for an lix the t 


of the details of the experiments and the description of the con- 
struction of the brakes themselves :— 

1. With respect to the power of stopping the train quickly to 
obviate accident, there ap be no difference in value 
between the two modes of application, assuming that in both 
modes the brakes are in full working order. 

2. With respect to the ability of applying the brakes from any 
of the guard’s vans, independently of action by the engine driver, 
there appears to be no difference in value between the two modes. 

3. With respect to the whole of the vacuum brakes being auto- 
matically omiiel in the event of separation of the train, there 
— to be no difference in value between the two modes. 

. With respect, however, to the continued holding power of 
the brakes of a severed train, it appears that, owing toa variation in 
construction, which will be explained in the appendix, the Clayton 
brake will cease to continue its hold after the period for which, in 
its manufacture, it has been adjusted, viz., in the case of a train 
offered for our investigation, two minutes; while the Sanders 
brake will continue its hold for a very long time, that is, until, by 
reason of the slight inevitable leakages, it falls off. In our opinion, 
however, the two minutes during which the Clayton brakes held 
on afford ample opportunity for the application of the guard’s 
hand brakes ; or should the train be on so steep an incline that the 
guard’s brakes would not suffice to hold it, the two minutes are 
sufficient to admit of the application of ‘‘ scotches ” to the wheels. 

3b. Ability to re-start the severed portions of a train. 

In the Clayton train, it will be seen from the previous statement 
that at the expiration of two minutes the vacuum brakes have 
ceased to hold, and thus the train can be re-started without any 
preparation, 

In the Sanders, however, prior to a re-start of a severed train, 
the air must be let into the front end of the brake cylinder of 
each carriage. 

This appears to require about one-third of a minute to each 
carriage ; and thus, if two men are employed, even if the whole 
train of twelve vehicles were severed from the tender, it might be 
re-started in from two to three minutes. 

In our opinion there is practically nothing to choose on this head 
between the two modes. 

4. Power of shunting the whole train or a portion thereof in the 
absence of an engine fitted with vacuum making apparatus. 

In the Clayton train, at the end of two minutes the train could 
be shunted without any preparation. 

In the Sanders train, if fitted with the same kind of couplings 
for the vacuum pipe between the carriages as were used in the 
Clayton train, ont were generally used in the Sanders train, then 
before this latter train could be shunted, the valves at the front 
part of each cylinder must be opened, requiring for a whole train, 
as above stated, about two or three minutes. But if the couplings 
of the vacuum pipes between the carriages be provided with valves 
according to a sample pair exhibited and — by Mr. Sanders 
to his train, then the carriages, if detached by hand—but not if 
severed by accident—can, by the mere shutting of these valves, be 
separated from the tender or from one another without the brakes 
being of necessity applied, and thus the Sanders train could be 
shunted forthwith without any preparation. Moreover, the guards 
or porters would have the power of applying once—but only once— 
to a train thus fitted the vacuum brakes, aler the engine left 
the train and of doing so to the train as a whole or to individual 
carriages, but if they did so once apply the brakes then to enable 
the train to be shunted with an engine not fitted with vacuum 
apparatus, the air must be admitted by hand to the front end of 
each cylinder, as before stated. 

It would a that the couplings fitted with these valves have 
not been applied by Mr. Sanders in practice. So far as we can see, 
there is no reason why such couplings should not be thus fitted, 
except the possibility that, by inadvertence, the valves might be 
left closed when coupling up, and thus, unless the guard in the 
rear van was to observe from his indicator that thing was 
nel the train might be started without the brakes being able to 
work. 

Except for this risk, it appears to us that a Sanders train, fitted 
with these valves in the couplings, possesses some slight advantages 
over the Clayton train not thus fitted. 


5. As re the power of easily regulating and maintaining 
any desired pressure on the brake-blocks, the Sanders brake has, 


owing to the fact of there being no automatic release of the brake 
after it has once been applied, a s:ight advantage over the Clayton 
in r of this power; because the pressure with which the 
brake-blocks are pressing upon the wheels can be regulated toa 
nicety by the driver, and when regulated the blocks will remain 
applied with the same pressure, until, by his action, their grip on 
the wheels is increased, or their release is effected. 

In the case of the Clayton train the arrangement which is pro- 
vided for allowing the brakes to automatically come off after a 
lapse of two minutes, prevents this nice regulation of the power of 


brakes, and the result is that after the driver has, in descend- 
incline, applied them, their holding power gradu- 
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ally diminishes, involving the temporary taking off of the brakes 
during the re-making of the vacuum preparatory to their re-appli- 


cation. 

6. With respect to the power of making repeated stops, such as 
required for Metropolitan Railway traffic, and of getting away 
quickly, it appears that, noring regard to the time needed for 

sengers to get in and out of the train, there is not any practical 
ifference in value between the two brakes. 

7. Mechanical construction and certainty of action. 

We do not deem it needful to comment here on certain differ- 
ences in the details of the rods and levers employed in the two 
brakes to convey the power from the pistons to the brake blocks, 
these differences are stated in the appendix; but with respect to 
the construction of the brake cylinders themselves, and of the 
te auxiliary thereto, we desire to observe that whilst the 

Jlayton cylinder is vertical and is contained in a jacket reservoir, 
mounted on trunnions, the weight of the piston acting to take off 
the brakes, the Sanders cylinder is horizontal, the reservoir is 
detached, and the brakes are taken off when the carriages are 
detached from the engine, solely by the action of a. spring; and 
when the carriages are attached to the engine so that a vacuum 
can be re-made, are taken off by the action of the spring, aided by 
the atmospheric pressure on the »»°a of the trunk piston rod. 

In the Clayton mode the packing is a rolling one—similar to that 
long used in the Kennedy water meter—while in the Sanders 
roe. A the packing is a rubbing packing of the ‘“ cup ” construction. 
Moreover, in the Clayton, the cylinder being vertical the weight 
of the piston and its rod does not add to the friction, while in the 
Sanders mode, the cylinder being horizontal, the weight of the 
piston does add to the friction. Moreover, the rolling packing is 
one that has much less friction than a rubbing packing, and we 
believe will not be found to be subject to undue wear. 

The Clayton mode, by the use of trunnions to the jacket of the 
cylinder—involving the employment of a short flexible branch pi 
to the vacuum main—enables the cting r 'y in the 
Sanders mode to be dispensed with. Other details of construction 
are stated in the appendix, but the foregoing are sufficient to be 
enumerated here. - 

8. With respect to the power of examination and adjustment of 
the brakes when in a train at work on the line, we are of opinion 
that the Clayton mode of application is somewhat better in this 
respect than the Sanders mode of application. 

9. With respect to the question of the first cost and the cost of 
it maintenance, it appears to us that there is not any practical differ- 
ence in value between the two modes of applying the principle of 
the Sanders and Bolitho brakes. 

In our judgment, as a whole, the mechanical construction of the 
Clayton mode of application of the Sanders and Bolitho principle 
of automatic vacuum brakes is — to that of Mr. Sanders, 
and is likely to be attended with somewhat greater certainty of 
action. 

In conclusion, we desire to say that Mr. Clayton and Mr. 
Sanders afforded us every information ; we also desire to express 
our thanks to those officials of your line who co-operated with us 
in carrying out the expe:iments for the attention they were good 
enough to show us, and we especially desire to express our appre- 
ciation of the thorough and efficient manner in which Mr. Love- 
day, who was with us on the engine during the whole of the 
—— carried out every wish we expressed. 

n the appendix will be found, as already stated, a detailed 
account of the construction of each brake, a tabular statement of 
the trials, and diagrams exhibiting graphically the results 


obtained, 
We have the honour to be, 
Gentlemen, 
Your obedient servants, 


(Signed) F. J. BRAMWELL. 
E, A, CowPEr. 


37, Great George-street, Westminster, S.W., 
16th May, 1881 
W. Thompson, Esq., Chairman Midland Railway Company. 
BRAKES, 

Dear Sir,—In our report of the 3rd instant on the above sub- 
ject, we deemed it well to confine ourselves strictly to the terms of 
the resolution under which we acted, namely, that we should 
report upon the relative advantages and disadvantages of the 
modes of application adopted by Mr. Clayton and Mr. Sanders 
respectively of the principle of Sanders and Bolitho automatic 
vacuum brake, and thus it is that, except so far as may be inevitably 
incidenta] to a report upon the relative advantages and disadvan- 
tages, there is no expression of opinion from us as to the actual 
value ¢ the two modes of applying the Sanders and Bolitho 
principle. 

We understand, however, that you would be glad to have our 
conan on this point, and we now have much pleasure in conveying 
them to you by this letter. 

_In doing so we bear in mind, and we beg leave to refer to the 
circular of the Board of Trade of the 30th August, 1877, setting 
forth the conditions, @ to e, which should be fulfilled by a continu- 
ous brake, 

a (1) ** The brakes to be efficient in stopping trains; (2) instanta- 
neous in their action; (3) and capable of being applied without 
difficulty by engine-drivers or guards.” 

1, In both the Sanders and Clayton modes the brakes are, as 
will appear on reference to the details in our before-mentioned 
report, very efficient in stopping trains. This is proved by the 
fact that although applied to only 74 per cent. of the weight of the 
carriages and brake vans, these brakes, in conjunction with the 
steam brakes applied to only 83 per cent. of the weight of the engine 
and tender, stopped the train when running on a level and straight 
line at a speed of 39 miles per hour, in 210 yards from the time 
when the order was given to apply the brakes, or in 253 yards at a 
speed of 52 miles an hour. 

2. The action of these brakes is very rapid, owing to, amo 
things, the admission of air at the rear end 

e train, 

It appears from the diagrams appended to our report that, in 
from about two to three seconds after the order is given to apply 
the brakes, they begin to affect the speed of the train. Asa matter 
of fact, from the time of the order being given to the time at which 
the train comes to rest, when moving at a velocity of 354 miles an 
hour, not more than thirteen seconds are needed. 

3. The brakes are capable of being applied without difficulty by 
the engine driver, or from any or all of the guards’ vans forming 
parts of the train. 

b. “In case of accident to be instantaneously self-acting.” 

In case of accident involving severance oF the train, or the 
rupture of the air main in any part, the brakes in both Sanders’ 
mode and Clayton’s mode are thereby forthwith rapidly and auto- 
matically applied to all parts of the train. 

c. “The brakes to be put on and taken off—with facility—on the 
— and every vebicle of a train.” 

n both modes the brakes are put on, as already stated, with 
facility from the engine, and from the guards’ vans, and could, 
were it desirable—which it is hot—be so made as to be quite 
readily put on “ with facility ” from every vehicle. 

With respect to the taking of the brakes off, this in the Clayton 
train can only be done from the engine itself, and in the Sanders 
train can also only be done from the engine itself, unless the train 
be at rest, and some person descend on to the line for the ) 
but as a matter of practice, however desirable it may be to have the 
ability of putting the brakes on from the guard’s van, no need 
pages for enabling them to be taken off with facility except from 

ne, 


d. “The brakes to be readily used in daily working.” 


In both modes of application the brakes are used with great}: 


advantage in the regular daily working of the train, and are applied 


ay and gently, and thus bring the train torest without any 
jurious shock or concussion. 

e. ‘The materials employed to be of a durable character, so as 
to be easily maintained and kept in order.” 
ae both modes the materials of the brakes fulfil the above con- 

ions, 

The foregoing requirements ‘‘ A” to ‘‘E” obviously relate prin- 
cipally to the abili of the brake to stop a train to prevent poo 
dent. In fact, with the exception of ‘‘D,” there is little or no 
reference to the other matters which have to be considered in 
determining on the fitting of railway rolling stock with brakes to 
fulfil the requirements of ordinary daily traffic. 

Those other matters have, however, as appears in our report of 
the 3rd inst., been thoroughly considered by us, and we are there- 
fore enabled to say, in conclusion, that in our judgment, whether 
as regards the ability to rapidly stop the train to prevent accident, 
or whether as regards the ability to make frequent stoppages with 
a passenger train without shock to the ngers, and to rapidly 
get away from a station, the principle of the Sanders and Bolitho 
automatic vacuum brake, as applied by the Sanders mode, and as 
applied by the Clayton mode, results in a cheap, simple, and 
durable brake, good and powerful in its action, for providing for 
the safety of the travelling public. 

We are, Sir, your obedient servants, 
(Signed) F. J. BRAMWELL, 
E. A, Cowper. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 


ENGINE-ROOM ARTIFICERS. 


Sir,—Your recent articles on the necessity of reform in the 
engineering branch of the Royal Navy have been keenly perused 
by all classes of the service, and particularly by the class most im- 
— concerned, It is ey to state that your sug- 
gested scheme of a practical mechanical staff under the superin- 
tendence of a scientifically trained officer has, notwithstanding its 
intrinsic merits, met with little favour from the men who engineer 
the Navy at present, 

Apropos of the suggested practical mechanical staff, I may say 
that the country already has the advantage of their services as 
engine-room artificers, and instances have occurred under my own 
observation in which they have taken entire charge of the engine- 
room in large ships in face of the many obstacles thrown in their 
way by their jay sey officers. To such an extent has this system of 
discouragement been carried, that improvements in their pay and 
position which were deemed advisable by a special commission, 
which sat six years ago, under the presidency of Admiral Sir A. 
Cooper Key, have not yet been put into operation. Such a course 
of conduct can only be to the serious prejudice of the service, as, in 
consequence, competent and intelligent men can only be obtained 
at a period of great depression in the engineering trades. By your 
— I will now proceed to give a brief sketch of the class and 
its duties, ’ 

Engine-room artificers were first introduced into the Navy in the 
year 1868, with the double object of bringing men of more direct 
mechanical skill into the engine-room, and to reduce the number 
of commissioned officers in the steam department. This far-sighted 
policy of the Admiralty has proved so far successful, that there are 
at present upwards of seven hundred artificers doing the duty 
formerly performed by engineers. This fact renders it unnecessary 
for me to dilate further on this jicular point. It is very 
essential that the position of this should be improved, as 
they are engineers in all but name, having to produce certificates 
of apprenticeship, and prove themselves efficient engine-room watch 
keepers before they are confirmed in their rating; but this rating 
is in such close proximity to that of the stoker, that the artificer, 
relieving a commissioned officer, often finds it difficult to secure 
that ready obedience to his orders which is so especially necessary 
in an _— room. I deferfurther consideration of this important 
subject for the present, N. 

June 14th, 


COLD AIR MACHINES, 


Srr,—I have no objection to answer the questions of your corre- 
spondent ‘‘ Zero,” which appeared in last week’s ENGINEER. The 
Bell-Coleman ship’s provision refrigerator, now on board the 
Kaiser-i-Hind, was —paere constructed to run continuously for 
the whole voyage to Calcutta and back, occupying about 100 days. 
In point of fact it did do this the first voyage, keeping the meat 
chamber at 25 deg. Fah. 

In the second voyage, just concluded, it was determined to make 
certain experi ts, viz., stopping the hine during the time 
the ship lay in Calcutta—ten or fourteen days—and also, if 
possible eight hours every night, to diminish working expenses, 
and any repairs that were done during the voyage were done within 
this limit of time, and simply consisted in replacing some moving 
=. by spare gear always carried on board with these machines. 

nder these circumstances the temperature of the meat chamber 
averaged 25 deg. on the voyage out to Calcutta, and about 31 deg. to 
32 deg. on the return, the meat being frozen hard the latter part 
of the voyage. 

In future it is intended arranging the machinery, both on this 
ship and on other ships of the same company, to secure the —— 
temperatures with such stoppages as may be desirable, which is 
merely a question of the ratio of chamber capacity to the power 
of machine used to cool it. J. J, COLEMAN. 
45, West Nile-street, Glasgow, June 14th. 


Sir,—From Mr, Coleman’s letter of June 7th, your readers 
might infer that in criticising the performance of the refri- 
gerators supplied by the Bell-Coleman Mechanical Refrigera- 
tion Company, I selected as examples experimental machines of 
antiquated type and not those now offered to the public. What 
improvements have recently been carried out it is, of couse, im- 
posible for me to say, but it is only fair to let it be known that 
in discussing this subject I have had before me in my mind two 
refrigerators erected and put to work so recently as six or seven 
months ago, probably about the twenty-fifth or twenty‘sixth 
machines constructed on Mr. Coleman’s plan, whereas the 
refrigerator illustrated in THE ENGINEER of 13th May, 1881, 
is only the second made with my drying apparatus, though 
the seventh cold air machine built by my firm. Fortu- 
nately, from the way in which orders have been coming in 
since the trials with the experimental machine at Dartford, we 
are now able to add a good many more to the numbers just given. 
I do not think that Mr. Coleman can seriously wish to state that 
my method of abstracting moisture is analogous to his own. The 
— are not-even so similar as are the two methods of con- 

ensing steam by surface transfer of heat and by injection of cold 
water. Certainly we both have aqueous vapour and air to deal with, 
and both wish to condense the vapour into water, but the method of 
condensation and the apparatus are most totally distinct. Mr. 
Coleman, so far as I am aware, not having published indicator 
diagrams, or any complete statement of results obtained with his 
machine, I am, unfortunately, not in a position to fo aap A examine 
into the question of steam consumption; but as I have previously 
stated, there is in my opinion no question that cold air is produced 
as economically by my system as by Mr. Coleman’s—indeed more so 
when the actual utilisation of the cold is taken into account. 
However, if Mr. Coleman will publish some of his diagrams and 
résults we shall then be better able to judge of these matters. The 
inc! rime cost of my paren es is of course quite a 

fallacy, as I think Mr, Coleman will see if he considers that against 


all his drying pipes, I have only the extra cost of a trunk instead 
of a piston rod, and a small cast iron box for collecting the condensed 
vapour. 

Regarding the space occupied, it is, of course, obvious that for 
machines of similar cylinder diameter and piston stroke, with same 
length of connecting rods, equal clearances, packing A my &e., 
those on my system can be made to take up just so much less room 
than those on the Bell-Coleman plan by the amount oceupied by 
the drying pipes, as my coolersand water depositor can be com- 
bined with the bed-plate of the machine itself. Probably, Mr. 
Coleman is comparing one of his refrigerators with short connect- 
ing rods, small fly-wheels and little clearances, with those which 
are now being constructed on my system for the Peninsular and 
Oriental Stearn Navigation Company, in which efficiency has very 
— the first object kept in view, though after this, every- 
thing has been made as compact as possible, 

There are some other matters mentioned in Mr. Coleman’s 
letter upon which I should have liked to touch, but not having 
much spare time at my disposal just at present, I shall, perhaps, 
ask you to let me ty, + on on your space at some future period. 

2, Granville lackheath, 8,E., T, B, Ligut¥oor, 

une. 


S1r,—It may reassure your correspondent “‘ Zero” to know that 
on the voyage out the Bell-Coleman machine worked B an en on 
board the Kaiser-i-Hind. The same may be said of the voyage 
home, the breaking of a piston-rod, a temporary failure of the 
circulating pump, and the occasional renewal of some of the air 
valves, being the only casualties which occurred. The meat was 
delivered in good condition, Ice. 

Southampton, June 16th. 


MODERN MILLING MACHINERY. 


Sir,—Your correspondent, ‘‘ French Burr,” is evidently no 
advocate of roller mills; he further does not betray much 
acquaintance with the subject, or the extent of their application. 
That misapplications of the roller system have been made, and will 
be made, is not disputed; this cannot always be avoided where 
many rush in to supply roller systems—whether having experience 
or not—and under-cutting their neighbours. One could not but 
remark in the recent exhibition, that there was some improvement 
backwards. It is undoubtedly desirable—as all must know who 
have studied the structure of a grain of wheat—that its reduction 
should be performed in stages in such a way as to produce, firstly, 
the largest amount of semolina with the least amount of flour and 
branny dust, and these operations being followed by effectual 
separation of the products at each reduction, for, unless these 
separations are effectual, recourse must be had to exceedingly fine 
dressing or re-dressing of the finished flour. Fine dressing was 
noticeable at the exhibition. Whether this is traceable to some 
imperfections in the ete previously made or not, I will 
not say ; but it cannot but be better to dress with coarser cloths, 
and keep the flour clear by more effectual treatment in the 
preceding processes. Many millers are now giving great attention 
to this subject of roller milling, and, just on the eve of mastering 
the guiding principles, they see new systems introduced which 
revolutionise the ideas they have gained. Combinations spring w 
which perférm a host of operations in the space of a nutshe 
There is always this tendency in competition to outdo one another ; 
but it cannot be good to spoil a process by carrying it out imper- 
feotly for the sake of saving s There is very little advantage 
over older methods in that way, and the results may (pom damaging 
to the roller system in the end. So far as one could see, thorough- 
ness of the various operations was wanting at the exhibition, and 
many millers who, if they be no judges of machinery, at least can 
tell good flour when they see it, were dazzled by its colour, but 
sceptical as to how it would make up. There can be no question 
as to the advantages rollers have over stones in the production of 
semolina ;and millers are giving this attention. ey usually 
think more than twice before departing from a long and well-tried 
system ; and it is the conviction that milling is a science with 
certain laws which cannot be departed from or overlooked without 
some corresponding disadvantage, that prompts most of them to 
study the improvements now being made. MILL Pick. 

Leeds, June 14th. 


LAW AND CLARK’s “CIVIL ENGINEERING.” 


Srr,—Referring to Mr. Law’s letter in your last number, I have, 
in the preface to the new volume, explained | motives for the 

issions he plains of. The arrangement of the new issue is, 
in my opinion, better than the sad jumble of the previous issue, 
When I name the divisions of the new issue it will seen that 
there is method init. Introduction: Elementary Principles and 
Construction. Part I. Inland Engineering, in 23 chapters. Part II, 
Marine Engineering, in 11 chapters. Part III. Hydraulic Engi- 
neering in 12 chapters. Mr. Law’s general charge of slovenliness, 
unsupported by evidence, signifies nothing. He writes as if the 
new book were substantially Law’s book. As a matter of fact I 
have contributed 290 pages of new matter to it, 


There is one point on which he and I differ. He did not, except 
in one or two instances, acknowledge the sources of his informa- 
tion. I have freely acknowledged my authorities in order to give 
credit where it was due, and to guide readers to the fountain-heads 
for further study. Thus it may be a factitious air of originality 
was impressed upon the previous issue, whilst the results of my 
portion of the work may occasionally appear but to reflect other 
people’s experience. 

If Mr. Law will turn to the index, he will find eight references 
to ‘‘ concrete,” as to which he remarks that I left his five lines 
untouched. ‘“‘ Revisions ” now-a-days are severely criticised ; so I 
thought it best to leave alone the remaining original text. Port- 
land cement is mentioned once or twice in the new portion of the 
work, and for steel and its uses there are two index-references, 

I come to the charge of ‘‘ substituting scissors and paste work for 
pen and brains.” It is too late now—the world knows better—for 
engineers, whether they happen to be great or happen to be small, 
to sneer at literary work. Those who are given tosneering are usually 
such as do not themselves possess the faculty of writing with force 
and conciseness. I forgive Mr. Law; but he should not have madea 
contrast of with brains. There are brainsand brains. Some 
brains are like paste ; but some people’s paste is better than other 

ple’s brains. I shall not press thecomparison. As neither Mr. 

w, nor I, nor any other engineer, knows, or can know, every 
branch of engineering by direct experience, one must needs, when 
one writes on civil engineering, work, toa greater or less extent, on 
the experience of other people. This is what Mr. Law has done ; 
this is what I have done; but there is at least this difference 
between us, that, as I have said, I have acknowledged my sources, 
and that he, for the most part, has not—a practice which needs 
only to be named to be condemned. 

8, Buckingham-street, Adelphi, 

London, June 14th. 


D. K. CLarRK. 


HorsEHiwe Bett Lacinc.—A correspondent of the American 
Machinist, describes a very durable belt lacing which was made as 
follows :—A dry, untanned horsehide was soaked in water until 
soft enough to cut, and then cut into strings. These were made 
soft and pliable for sewing by “‘sawing” them over a square- 
cornered iron. The belt was then sewed with the hair side inward the 
first time across, and outward on the finish, so that the hair took 
all the wear. After the string had dried it was as solid as any 


hooks, with the advantage that it could not unhook. It wore 
remarkably well, and did not cut the belt holes. 
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YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, : 

.** We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. No notice w will be taken of 
anonymous communications, 

W. E. K.—The “ Ingenieur’s Taschenbuch” you can obtain through Messrs. 

vébner, Ludgate-hill, 

Re The foreign patents drop with the English patent, irrespective of the 
manner in which the latter is determined. : 

J. F. (Bristol) — We have answered you through the post, but if you doubt 
that a letter directed only to Bristol will sind you, you had better call at the 
Bristol post-office, and make inquiries, 

BE. M.—The passage you quote tells you plainly that the maximum strain on 
the bolts must not be sufficient to stretch them appreciably—that is to say, 
the maximum strain must not exceed the limit of elasticity. If the bolt be 
already strained by screwing up close to its elastic limit, it is evident that a 
further strain due to the action of the wind may overpass the safe limit. 

E. H.—The fact that you propose one law for the rich and another for the 
poor is so repugnant to English ideas of justice that it has only to be 
named to be condemned, Besides, even if it were possible to grant a poor 
man protection for his invention for 58. while the rich man would have to 
pay £5, you would be face to fuce with the dipiculty of defining the meaning 
of the words “ poor” and “rich,” which would be insurmountable, 

T. T.—The steam from impure water will itself be practically pure. If, 
however, the water used in the boiler be fouled with sulphuretted hydrogen, 
that gas will pass out with the steam, and may taint the heated water. 
However, for all practical purposes you may regard the steam as perfectly 
clean and wholesome, but you must not forget that from 5 to 15 per cent. of 
water always passes away from any boiler in a state of suspension—insensible 
priming. This may be found objectionable, and a steam trap ought to be 
put on the steam pipe to get rid of it. 


BEETROOT SUGAR PRESSES. 
(To the Editor of The Engineer.) 
Sir,—Can any engineer give me particulars—size of ram, ng box 
&c.—of hydraulic presses used to extract the juice from beetroot? , 
Hull, June 16th. A. LC. E. 


PEAT AND CONCRETE MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—Will any of your readers say who may be makers of machinery 
for cutting, cleaning, and preparing peat as a substitute for the ordinary 
uses of coal, including the facture of gas? Who are makers of the 
best machinery used for the manufacture of artificial concrete blocks 
from sand, cement, and lime, serviceable for housebuilding ? 

Darlington, June 8th. J. W. 8. anp Co. 


BELL METAL SLIDE VALVES. 
(To the Editor of The Engineer.) 
Sir,—I beg to thank ‘‘ Foundry Manager” for his answer to my ons 
the 30th May, and further to supply ‘‘ Foundryman” with the particu 
he desires. Working pressure = 651b. per square inch, revolutions = 45 
per minute, space between back of steam chest and slide valve = 9in. 


The connection of valve with excentric is as usual for a horizontal engine, 
namely, a slide block on the end of valve spindle coupled to the excentric 


rod by the ordinary strap end. I also enclose a section of valve showing 
cut-off plates, ENGINEER. 
Bi ham, June 14th, 
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THE STORAGE OF ELECTRICAL ENERGY. 
B. GREAT deal has been written lately concerning the 
te tage of electricity by means of Faure’s secondary bat- 
ty. That M, Faure had succeeded in improving upon 


the Planté pile has been known for some time in scientific 
circles, but no undue importance was attached to the fact. 
Of late, however, most extraordinary stories have been set 
on foot ; and the columns of the daily press have announced 
that steam is in a fair way to be superseded ; that the day 
of gas-lighting is all but over, and that the ship of the imme- 
diate future will be propelled by electricity. We have 
contented ourselves up to this moment with an announce- 
ment of the nature of M. Faure’s invention, and we have 
refrained from doing more lest we should inadvertently 
lend the invention a notoriety it does not deserve. M. 
Faure’s patents have been bought up in France, and there 
is good reason to believe that a company to work them 
has already been formed there, and that an attempt 
to form a similar company in this country will soon 
made, The most exaggerated claims have been put for- 
ward for the invention — claims so exaggerated that 
there was reason to think that no one would be 
foolish enough to believe them. Unfortunately, however, 
Sir William Thomson unwittingly wrote a letter to the 
Times, which appeared on the 9th inst., and which might 
easily be used with great effect by the promoters of a com- 
pany. Sir William Thomson told the world that he had 
carried a million foot-pounds with him stored in a space of 
one cubic foot. This sounds very large, and the daily 

ress in certain cases became more enthusiastic than ever. 

ut large as “a million foot-pounds” sounds, it is really very 
little, and Sir W. Thomson has, we feel certain, been mis- 
understood, and his incautious words have been made to 
imply what he never meant them to convey. Before goin 
further we may explain that the force stored up in Sir W. 
Thomson’s “ box of electricity” would not drive a 1-horse 
power dynamo-machine for more than half an hour, even if 
all the energy it represented could be made available in pro- 
ducing ce rte work. We may further explain that asa 
matter of fact there is no electricity whatever stored up in 
the box, which contains neither more nor less than a 
powerful galvanic battery, the duration of whose action is 
short. 

As the claims of the Faure battery to notice as a money- 
making invention are being freely discussed, we propose to 
explain what it is in 2 aps language—language which 
will not, perhaps, please the electrician, but will, neverthe- 
less, convey to the reader who knows little or nothing of 
electricity a good idea of the action of this wonderful 
box, about which so much is being said. Probably all our 
readers know that if a plate of zinc and a plate of copper 
be immersed in a weak acid solution, and kept from touch- 
ing each other, little or no action will take place. If, 
however, a wire be used to connect the two plates, what is 
called galvanic action takes place. A current of electricity 

through the wire, and the zine becomes rapidly 
oxidised. After a time the zinc will all be oxidised, save 
a small portion inside, which is protected by the oxide 
from contact with the acid. When this happens, the action 
of the battery ceases. Now let it be supposed that 
a powerful current of electricity from another 
battery is driven in an opposite direction through 
the first-mentioned battery ; the effect would be to undo 
what had been done, the zinc would be deoxidised and 
ready for work in, and if metallic contact were pre- 
vented, the battery might be ap ready for action for a con- 
siderable period. In practice the result we have indicated 
cannot be secured with zinc and copper, for reasons 
which we need not stop to explain. We have stated that 
it would, because the statement conveys a clear idea of 
what takes place in the Faure battery; for although 
deoxidation of zinc cannot be effected practically in the 
way indicated, it is possible so to act on an oxide of lead 
as to produce an analogous effect. The Faure battery con- 
sists of a strip of lead covered with red lead Pb,O,, the 
red lead, which is an oxide or rust of the metal, being kept 
in place by a sheet of felt. Two such lead plates having 
been prepared, they are coiled up together like the sprin 
of a watch. This couple is then immersed in an acid ba 
and a current of electricity from a dynamo machine is 
driven through it. After two or three repetitions of the 
process, it is found that the red lead coatings on the two 
lates have undergone chemical change, one is converted 
into peroxide of lead, Pb O,, while the other is converted into 
metallic lead. By establishing conditions under which the 
peroxide loses some of its oxygen and the metallic lead 
= some, a current of electricity can be obtained at once. 
uch, in a few words, is the principle of the Faure 
secondary battery. It contains no electricity, but its parts 
are in a condition to produce a certain quantity of elec- 
tricity at will, just like any other battery. The peculiarity 
of the Faure battery is, it is said, that the current produced 
is powerful, very large in quantity, and high in potential. 
But this may be said of many other batteries. 

As to the value of such a battery as a mechanical agent, 
we have to bear in mind first that it creates nothing. It 
can only give back a portion of the energy expended in 
producing the chemical change in the red lead, and there is 
every reason to believe that if employed to turn the best 
dynamo-electric motor to be had, not more than 50 per 
cent. of the original energy would be given back. Thus, 
instead of 1,000,000 foot-pounds in a box of one cubic foot 
capacity, we should have but 500,000 foot-pounds effective. 
But the greatclaim a urged for the Faure battery 
is involved in the idea that it represents vast concentrated 
energy—that nothing to lel it in this respect is to be 
found in the whole world. Thanks are due to Professor 
Osborne Reynolds, of Owen’s College, who lost no fime in 


ait | replying to Sir W. Thomson’s statements, “The means of 


re-storing mechanical energy,” writes Pro- 
fessor Reynolds, “ form the aspiration not only of Sir Wil- 
liam, but of every educated mechanic. It is, however, a 
question of degree—of the amount of energy stored as 
compared with the weight of the reservoir, the standard of 
comparison being coal and corn. Looked at in this way, 
one cannot but ask whether, if this form of storage is to be 
the realisation of our aspirations, it is not completely dis- 
appointing? Large numbers are apt to create a wrong 
impression until we inquire what is a unit. Eleven million 
foot-pounds of energy is what is stored in 11b. of ordinary 
coal, So that in this box, weighing 751b., there was just 


as much energy as in 14 0z. of coal, which might have been 
brought from Paris er anywhere else in a waistcoat pocket, 
or have been sent by letter.” i 

Professor Reynolds here hits the precise point which 

uired hitting. The Faure battery is so far from 
being a unique and extraordinary storer-up of energy, 
that its powers are really very insignificant as com- 
ory with other arrangements. For example, a cubic 
‘oot of water weighs 62} lb., and so is 12°5 lb. lighter than 
Sir William Thomson’s box, although of the same dimen- 
sions, To im 1,000,000 foot-pounds of energy to a 
cubic foot of water it is only necessary to raise its tem- 
perature 20°7 deg. Professor Thomson may say that the 
work cannot be rendered available for the production of 
useful effect, and he is in a sense —_ right; but so 
far as the bare statement that the Faure battery of one 
cubic foot contains 1,000,000 foot-pounds of energy is 
coneerned, the assertion that a cubic of water when 
heated 20°75 deg. hotter than it was before, contains 
1,000,000 more foot-pounds of energy, is equally true. 
Again, a cubic foot of air at a pressure of 500 lb. 
on the square inch, or 34 atmospheres, contains 
very nearly 250,000 ao genene of energy, and this in 
a most convenient form for re-appearing as mechanical 
power. Owing to the cooling which it will undergo in 
expanding, a certain loss of useful effect will be incurred, 
but the compressed air will not lose as much as the 
Faure battery. It is true that a vessel of four cubic feet 
capacity would be required to carry 1,000,000 foot-pounds 
in this way, but the engine and reservoir taken together 
need not be larger hon the Faure battery and its 
dynamo machine taken together. We might, were it 
necessary, easily extend this list, and show that the Faure 
battery has really no claim to be regarded in its present 
form as much more than an interesting scientific toy. 
Twenty feet of coal gas will produce an indicated horse- 
power per hour in a good gas engine. There is no trouble 
whatever in compressing 20 cubic feet into a space of 
1 cubic foot. If anyone will take the trouble to carry a 
cylinder full of gas thus compressed from Paris to Scot- 
land, he will be in a position to boast that he has done 
just four times as much as Sir William Thomson. That 
gentleman has carried 500,000 effective foot-pounds in his 
box ; but 20 cubic feet of gas condensed twenty times 
represents 2,000,000 effective foot-pounds. All that Sir 
William Thomson can do with the Faure battery can be 
done with common coal gas. We do not know what it 
costs to charge a Faure battery, but we venture to think 
that coal gas will prove very much cheaper. 


MR. ANDERSON’S PATENTS FOR INVENTIONS BILL. 


TuE advocates of cheap patents haveno reason to complain 
of the results of Mr. George Anderson’s successful attempt, 
made on Wednesday afternoon, to get his Patent Bill ms a 
second time. He obtained from the mouth of Mr. Cham- 
berlain a tolerably explicit statement of the views of the 
present Government on patent law amendment ; and this 
statement was almost wholly favourable to cheap patents. 
Those who advocate cheap patents have so far cause for con- 
tentment. Mr.Chamberlain holds that 14 years is sufliciently 
long for a patent to live; but he admits, or asserts, that 
any future change in patent law must take the direction 
of cheapening the first steps of the inventor, and probably 
reducing the cost of subsequent steps also. So far as we 
understand Mr. Chamberlain, however, he favours this 
reduction in cost solely because the income of the Patent- 
office is now far in excess of the working expenses. In 
1879 the excess amounted to £144,000. is may or may 
not be a sound argument in favour of reducing pre- 
liminary patent fees, but we confess that we have never 
yet way any good reason put forward to show that 
a profit ought not to be made out of the Patent- 
office; on the contrary, it seems to us that to make 
the Patent-office earn a profit is just as legitimate 
as to make the Post-office do the same thing. But we 
hasten to add that too much profit is certainly earned by 
the Patent-oftice by a reduction in its efficiency. Why, 
for example, should it be left to us to do the work of the 
Government, and publish an J/lustrated Record of patented 
inventions, which, as it now lies on the table of the Patent- 
oftice library, fills a gap which the Government is unwilling 
tofill? Whyshould the Patent-office library besituated at the 
top of a house in Southampton-buildings, while the Patent- 
office Museum, in which there is not room to turn round, is in 
South Kensington ? When the Government has provided 
a proper patent-office in an accessible place, which South 
Kensington is not, with a really first-rate library, and 
when all the officials who are quite efficient are paid at a 
rate corresponding to their merits, while the useless are 
superannuated and new men taken on—when, in short, 
the Patent-office is what it should be—then it will be 
time to talk about cheapening patents. There is a 
large surplus now, because the work that ought to be done is 
not done. For the rest, our views are too well known con- 
cerning cheap patents to need reiteration here. Cheap 
patents would not be a boon to the working man; very far 
from it. We are glad to find that Mr. Chamberlain does 
not like the United States system. It was said, he 
explained, that in America the number of applicatiors 
taken out for patents was enormously greater in this 
country ; but it was to be remembered that in the United 
States more separate patents were taken out for the same 
invention than was usual in England. He thought it 
would be found on examination that one English patent 
covered three American patents. He must differ from the 
statement that, in the matter of inventions, the Americans 
were beating us hollow. That was, no doubt, a prevailing 
impression, but it was not based upon adequate foundation. 
Although it was undoubtedly true that, owing probably to 
the scarcity of labour in the United States, the Americans 
were an ingenious people, and that they had multiplied 
inventions in matters that in this country had usually 
been considered too trifling for such an exercise of 
ingenuity, still, if the really important inventions by which 
the trade and commerce of the world had been revolu- 
tionised were considered, it would be found that the vast 
majority of the inventors were English—men like Stephen- 
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son, Watt, Bessemer, and Siemens. To Mr. Chamberlain’s 
views no exception need be taken. The adoption of the 
American system would, indeed, be a distinct evil. There 
is some danger that in the discussion of patent law amend- 
ment the American system will always be lauded by men 
who are caught by its specious ap ace, and who 
forget that all is not gold that glitters. English 
inventors will do well to bear in mind that Eng- 
land gives more than the States for the patent fees 
in many cases. Mr. Chamberlain, as we have said, 
holds that the proportion is about as three to one; for im- 
portant inventions the ratio is much greater. Thus, to cite 
a case, Mr. Eames recently patented a railway brake in the 
United States, and for just so much of his brake as was 
necessary for a complete train, he had to take out no fewer 
than thirteen patents. The whole brake would have been 
covered easily by one English patent, but the American 
law is very strict, and permits only one invention to be 
a atatime. Thus, in the case of a vacuum brake, 
et us say, the whole apparatus could be included in 
one patent here, but in the States three patents at 
least would be necessary, one for the exhauster, another 
for the sacks, and a third for the hose coupling. Mr. 
Eames has had to pay in bare fees £91. In England 
his office fees for a three years’ protection would be £25 
only ; at the end of that time a further payment of £50 
would have secured his brake a term of four years more. 
Thus for £75 in fees he could have got seven years’ protec- 
tion, and seven years is about as long as the patent for a 
railway brake is likely to much value. 

Mr. Anderson’s Bill was permitted to be read a second 
time, but there is no prospect that it will ever become 
law. It abounds with.defects, which overshadow the few 

features which it really possesses. The Government 
has virtually promised to bring in a new Bill; but the 
a is made by every Government, Conservative or 
iberal, as soon almost as it takes office, and nothing is 
done. The fact goes a long way to prove that the 
existing law is not so bad after all. In the present day 
very vigorous protests are made on comparatively small pro- 
vocation concerning any law deemed to be bad. Another 
proof of the comparative efficiency of the existing law is 
to be found in the growth of the business of the 
Patent-oftice. 


THE NORTHERN IRON TRADE. 


THE prospect in the iron industry, which is the staple trade of 
the teeming population of the North of England, is gradually but 
surely brightening. For some time there have been adequate 
reasons why very little should be said on the outlook of one of 
the most important industries in the kingdom. After the quicken- 
ing which brought new life to a paralysed district, two years ago, 
the iron trade of Cleveland passed through several curious 
puases. Merchants made fortunes rapidly, while makers still 
continued to wade through the slough of commercial despon- 
dency. Grave doubts existed as to whether the revival which 
had caused a brisk demand for pig iron, and which had filled the 
Tees with large ocean-line steamers, was not merely a delusion 
anda snare. Beyond the first flush of demand, which caused 
coal-owners and ironstone miners and blast furnacemen to stir 


uneasily and demand enhanced wages, there was no apparent | 


soundness, and when it became necessary to enforce small 
reductions, quiet, sensible, business men deplored what with 
reason they deemed to be the flash-in-the-pan movement which 
had caused a turbulence of feeling without producing a lasting 
improvement. For the last few weeks, notwithstanding the 
intensely speculative spirit of the country generally, the iron 
trade everywhere has been dull. Prices have flagged, and stocks 
have accumulated ; and acting in sympathy with the Glasgow 
market the Cleveland market has exhibited an air of languor 
and depression which augured ill for the summer prospect. By 
one of those unaccountable changes which influence business 
relationships quite as much as social or personal depression, 
iron is in request, and as makers, generally speaking, are not 
burdened by long contracts, they are likely to feel the benefit. 
Upon the trade emerging from long depression two years ago, 
makers were so handicapped by forward contracts that the wave 
of prosperity had receded before they were able to take advan- 
tage of the benefits which it had offered. Now, however, they 
are mostly ready to accept any benefits which circumstances 
may bring. It is a hopeful sign that the necessity for pledging 
the credit of the district for an indefinite period does not now 
exist. The pernicious system of selling at any price, merely in 
order to be able to hold on, did more real harm to the Cleveland 
district during the long period of bad trade than the fact of not 
selling at all would have done. But in more ways than a 
quickened demand for pig iron, the vitality of the Cleveland 
iron trade is beginning to be felt. While we write a depression 
which we dare to hope is quite temporary, has again fallen on 
the trade, but such fluctuations are to be expected ; as when the 
tide comes in, wave follows wave, yet the recoil of each is not 
to be taken as evidence of permanent retreat. Already outside 
capital is being imported into Cleveland with a view of embark- 
ing in the steel trade. In that lies one of the chief grounds for 
hope for the future. Steady demand for pig iron within 
the district is perhaps not far off, and is much more 
to be relied on than an impulsive start forward, which is 
invariably accompanied by a relapse. It has long been 
the one great complaint of those who have the best inte- 
rests of the busy Teesside community at heart that the great 
lack of the district was the existence within it of trades which 
may be termed auxiliary. In many ways that want is now being 
supplied; and granted a few years of steady trade, the Cleveland 
district will be tolerably well prepared to bear the brunt of the 


slings and arrows of outrageous fortune if they should ever again 
be aimed at it. 


THE NEW FRENCH TARIFF. 

LorD BEACONSFIELD, in a famous letter, expressed the opinion 
that protection was dead. If his lordship were still living, he 
would be surprised to find how much talk there is about the 
dead thing under the name of reciprocity—the one word which 
Sir John Bowring declared had done more damage to commerce 
than any other in the language. Among the cotton lords of 
Manchester, as in the circles of steel and iron manufactures in 
South Yorkshire, the word reciprocity is more heard of to-day 
than it has been since the period when protection was prostrated. 
Now the cutlery makers of Sheffield are crying out. With 
reason, too. We have, for instance, the firm of Messrs. Atkinson 
Brothers, of the Milton Works, who do a large continental trade. 
For some years they have been at great trouble and expense 


introducing into France Sheffield-made table-knives of French 
patterns and style. By personally visiting French manufactories, 
they have been able to overcome difficulties which at one time 
appeared insurmountable. Now they are beginning to reap 
the reward of their labours. The knives, being used by the 
million, are low-priced, and will be completely excluded from 
France should the new French General Tariff come into force, or 
any Commercial Treaty based upon its principle—the sub- 
stitution of a specific duty for an ad valorem one. Messrs. 
Atkinson give it as their own opinion, which they 
say is fortified by that of many French importers of 
English goods, that this desire of France to substitute specific 
for ad valorem duties, is simply a pretext to exclude most of the 
goods imported from England, which are mainly of the low- 
priced variety. This view is borne out by the occasions for 

i ment the new tariff will create. Fine cutlery pays 
600f. per 100 kilos.; other cutlery 875f. per 100 kilos, Each 
case of cutlery often contains from five to ten different qualities, 
and who is to say what is fine and what is not, and where is the 
line to be drawn! Messrs, Atkinson's case is typical of that of 
the whole of the cutlery makers who do a French trade ; and it 
is proposals such as these of France that cause people who have 
been life-long free-traders to reflect on the awkwardness of the 
free trade which is all on one side. Thus it is that reciprocity— 
the horse, “ out of broken-down Protection,” as Punch puts it— 
is now-a-days spoken of with increasing favour in the midland 
counties of England. 
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Graphical Determination of Forces in Engineering Structures. By 
J.B. Chalmers. Macmillan and Co. 1881. 

Mr. J. B. Cuatmers as author, and Messrs. Macmillan 
and Co, as publishers, in producing this book deserve 
the hearty thanks of the scientific engineering public. The 
book has several serious faults, and to point these out will 
be our distasteful duty ; but its merits are so numerous 
that we have no hesitation in saying that it is by far the 
most important contribution as yet made by England to 
the published literature of the subject it deals with. In 
his ably-written preface Mr. Chalmers expresses his hope 
that his work may “be found to serve as a convenient 
text-book for engineering classes.” If the faults we notice 
in the present are rectified in a second edition, we 
think there will be no special need for some time to come 
of another treatise on graphic statics to supersede this. 

Hitherto students who wished to study this subject 
thoroughly had.to do so in the German language. Very 
few original additions to the development of the subject 
have been made by Englishmen. A few have done good 
work in familiarising English engineers with thenew graphic 
methods. Mr. S. Bow has given us his extremely useful 
and elegant method of lettering the diagrams, and Prof. 
Fleeming Jenkin, in papers read before the Royal Society 
of Edinburgh, has given more complete diagrammatic 
representations of machines, which include the effect of 
friction on the resultant efficiency, than has ever been 
done before. But beyond these we know of nothing that 
has been done for the new science by English or Americans, 
except the occasional production of very indifferent and ill- 
digested translations, either acknowledged or unacknow- 
1 ,of foreignauthors. But that reproach can no longer 
be made inst us now that Mr. Chalmers’s book has 
appeared. Taking each bit by itself, we cannot say that it 
contains much that is absolutely novel; but taking the 
volume as a whole, it has a perfect right to be considered 
as an original work. There is very little, if any, of it that 
is direct translation from other languages. Mr. Chalmers 
has thoroughly and comprehensively studied the subject, 
and has then, after his own method and in his own style, 
written a treatise on it which he has aimed at making com- 
a As a matter of course, he has learnt most of what 

e knows from continental teachers, but he is quite inde- 
— in his arrangement and treatment of the know- 
edge he has thus gained. 

Mr. Chalmers is familiar not only with the theoretical 
development of the subject, which he seems to have 
mastered by careful oar of nearly everything worth 
reading upon it, but also with its practical application. In 
this way he has obtained a masterly grasp of it, and in 
reading his book one feels this, in spite of the faults to 
which we have already alluded. It is pleasant to know 
this, and by inspiring by this means greater confidence in 
the mind of the student, the work will have the more 
chance of becoming what its author hopes it may become, 
namely, a text-book for engineering c 

In his first chapter Mr. Chalmers deals with the cord 
and force polygons of sets of parallel forces. This, of 
course, includes the finding of the centre of gravity, and the 
bending moments in beams, His numerous examples are 
for the most part such as would suggest themselves natu- 
rally to one acquainted with engineering practice. By 
constant repetition he is careful to drill the student to an 
understanding of the scale of the moment diagram, about 
which there is usually much confusion with beginners, 
— his rule is right in its result, we cannot compli- 
ment Mr, Chalmers on the clearness of his explanation of 
what is really a very simple matter. The cord polygon is 
drawn to the same scale as the structure to which it refers, 
and we find on it a line, which is taken as a measure of a 
moment. The moment is obtained by multiplying this 
line by the pole-distance in the force polygon. A moment 
is a force multiplied by a linear dimension, and if the pole- 
distance, which is a force, be measured to the scale of the 
force polygon to which it belongs, and if the cord polygon- 
ordinate be measured to the pe of the structure to hich 
it belongs, and if these two be multiplied together, the 
moment is obtained in the correct units. This is simple 
and unambiguous enough, and we do not know why Mr. 
Chalmers should confuse matters by saying that “if the 
moment ordinate be measured with the scale of the force 
polygon, the pole-distance must be measured with the 
scale of the frame, and vice versi.” 

The constructions given for the centres of gravity of a 
trapeziumand 
The latter may, however, be improved and shortened. If the 
diagonals be bisected, and if the distances of these points 
of bisection from the diagonal intersection be doubled, and 
the extremities of these double distances be joined, the 


intersection of the lines joining them is the centre of 
gravity. This is even simpler and more rapid than the 
construction given by Mr. Chalmers for the trapezium, 
and, therefore, is best for all four-sided figures, and thus, 
also, attains the convenience of having only one construc. 
tion which is easiest for all cases, 

In one place we notice an extremely neat proof by 
reference to the evident construction of the diagrams of 
the proposition that the greatest bending moment occurs 
at the point between which and either point of support the 
load equals the reaction at that support. But on the next 
page we find an incorrect proposition enunciated, and 
me by erroneous mathematics, The equation at the 

oot of the page has not its maximum when P,= Py. The 
first term is then a maximum, but not the whole quantity, 
There are, in reality, no two such positions as are referred 
to as giving a maximum moment. There is only one such 
position, which lies just midway between the two 
mentioned by Mr. Chalmers; that is, the maximum occurs 
when the centre of the beam lies midway between the 
centre of gravity of the system of moving load, and that 
point of the system immediately under which the maxi- 
mum moment occurs. To determine the part of the 
moving load under which the maximum occurs, call its 
distance from the centre of gravity of the og load d, 
Call W¢ the weight coated ob this point, and W the part 
of the moving load applied between this point and that 
support lying on the Jie of the point opposite the centre 
of gravity. Then d is such that its ratio to the whole span 
is greater than the excess of unity over the ratio of 
(W + Wd) to half the whole moving load, and at the same 
time its—z.ec., d’s—ratio to the whole span is less than the 
excess of unity over the ratio of W to half the whole 
moving load. Mr. Chalmers has, unfortunately, missed 
these two facts through erroneous mathematical deduction, 
However, the error is not of much consequence, as maximum 
moments of this sort are of no great practical consequence, 
except, indeed, for beams of uniform section, as no beams 
requiring thorough calculation ever are. On the diagram 
Fig. 20, 39, also, we obsérve a somewhat strange 
eccentricity in the line of the H moments not being con- 
tinued up to the abutments. 

The chapter dealing with “ ry Framework,” ex- 
plains fully the construction of the cérresponding force 
diagrams. There are a few misprints in it which are con- 
fusing, and we do not know why there should be a com- 
plete omission of the proof of the statement on the last line 
of page 46, which el contains the whole gist of the pro- 
position, and the really somewhat complicated proof of 
which is passed untouched. <A good deal of this sort of 
obscurity occurs throughout the book, and would need 
considerable explanation in any ordinary class of engineer- 
ing students. The obscurity occasionally borders upon 
absolute error, For example, on page 8 we read, “Triangles 
having the same vertex and bases upon the same straight 
line are reciprocal to similar triangles upon the same base 
and whose vertices lie upon a straight line parallel to the 
base.” This is introduced by the remark that “the fol- 
lowing reciprocity is evident without formal proof.” Now 
the correct proposition is that “triangles having the same 
vertex and equal bases upon the same straight line, &c.,” 
and this introduction of the word “equal” makes a great dif- 
ference, especially as the theorem is inserted for the pur- 
pose of es the statement in the previous paragraph, 
where the bases in question are by mistake referred to as 
respectively 7' and 4' instead of respectively 7' and (7' + 
4')—4:=7!, since 4'=4. 

In this chapter we noticethe rather serious mis-statement 
that in order to secure “ the property of indeformability,” 
a “framework” “must necessarily be divided into tri- 
angles.” This statement is made without any limitation of 
it to framework whose links are incapable of resisting 
bending, and in consequence is liable to be much misunder- 
stood by novices in design. But even if that limitation be 
taken as understood, although not expressed, the statement 
is incorrect, as may be noticed in the accompanying 
sketch, which shows a frame which is perfectly stiff, 


although it contains a quadrilateral. Instead of asserting 
that triangulation is necessary, Mr. Chalmers would have 
done better to state the well-known simple criterion of 
stiffness witnout “ redundancy.” 

We should also have been glad to see more explicit 
directions for the formation of stress diagrams, Every- 
one who has attacked any complicated frame of not 
perfectly regular shape, knows that unless a particular 
method is followed hopeless confusion is the immediate 
result. As one adds triangle after triangle, the diagram 
may take very various forms, but only two out of all these 
forms lead to finally successful results. These two corre- 
spond to left-hand and right-hand cyclical order in taking 


the stresses acting on each joint of the frame, it being 

. The should always be marked as being 
eft-handed or right-handed with the marks 

or 

at once recognised whether any particular — 9 
link is in compression or in tension, even 
tracing the action from a joint where an external force acts 
up to the link in question. Mr. Chalmers gives none of 
times it appears as if he were not aware of them. For 
instance, on page 89 he gives an extremely clums ae 


necessary to oo the same order throughout the dia- 
If thisis done, then at any time it can be 

though no external force act at either end of it, and without 
these extremely useful practical hints ; and, indeed, some- 
by which to discover the sign of stress in a bar.” He 


omits to explain devices which may be adopted to over- 
come the practical difficulties that arise in the construction 
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of the stress dia; when two rods cross each other 
without being jointed at the crossing, and when an 
external force acts at a joint which is not situated on the 
outside boundary of the frame-diagram. It is just these 
sorts of difficulties which confuse and discourage those 
endeavouring to apply the phic methods to practice, 
and it only ny nies a little elucidation to make nearly all 
the difficulty disappear. 

Later on we come to Heuser’s very beautiful problem 
“to draw a cord polygon to given forces through three 
given points,” and its numerous interesting and useful 
applications to hinged structures and to arches; and then 
to an interesting and original graphic discussion of the 
stresses on the section of a beam, where, as in the ver 
instructive diagram of a rail section at page 138, the maxi- 
mum stresses at different depths in the section are by exceed- 
ingly neat and rapid methods calculated and plotted as 
curves. This subject is followed up in a fine set of 
diagrams, found at page 185. Then we have a very ae 
chapter devoted to continuous beams, the length of which 
is better excused by the complication of the subject than 
by its practical usefulness, This is followed by three more 
interesting chapters on arches, suspension bridges, and the 
pressure of earth upon retaining walls, the last of which 
will be found to contain much that is new to all who have 
confined their reading to the English language. 

The volume concludes with a chapter on projective geo- 
metry, in which Poncelet’s treatment of the subject is 
followed. 

We have expressed our great satisfaction at the appear- 
ance of this work, which is as much superior to Jay du 
Bois’ hotch-potch of inaccurate translations from only half. 
understood German books as the work of a practical 
scientist is superior to that of an ignorant amateur. Mr. 
Chalmers has conscientiously performed a task which must 
have involved a great deal of patient labour, and required 
for its accomplishment not only much mathematical 
talent, but also practical ability. His work ought to be 
found of great value to English engineers, and we trust it 
will do much to assist in their better education. One 
other point of merit which we have not yet mentioned is 
the careful accuracy with which all the diagrams are 
drawn. The engraving of these is also good, except that 
when in the text heavy and light lines are referred to, it is 
not often that any distinction can be discovered in the 
diagram. 

We have pointed out some comparatively trivial defects, 
but there are some others which are of graver consequence, 
It would be advantageous if the style of the English were 
improved. Long purely participial sentences without a 
single grog me verb are not admissible in English, 
although the legitimate elliptic construction of German 
permits their appearance in that language. That the 
Germans talk of “ seizing” a point or a line is no excuse 
for an Englishman using that word instead of the commonly 
used verb to “take ;” nor is a “straight” English for “a 
straight line,” although in the French and German 
languages the adjective is properly used substantively to 
mean “a straight line.” One Germanism introduced at 
least in one proposition, will be quite unintelligible 
to the ordinary reader; “unter” in German means 
sometimes “provided that,” or “if,” but the English 
“under” is never used in this way. Mr. Chalmers 
indulges freely in these incorrect mannerisms, and is often 
tedious and clumsy in his language, and also in his mathe- 
matical methods. He also introduces strange mathemati- 
cal signs—sometimes it appears as if he adopted almost 
anything that first occurred to his mind as being expres- 
sive, because he does not stick to the same devices through- 
out the book. The notation of his equations and of his 
figures is also generally clumsy, so that frequently beauti- 
fully-drawn diagrams become confused aa nearly unin- 
telligible by being covered by the most ungainly compound 
symbols, the profusion of accents and suffixes—which, of 
course, are frequently printed wrongly—sometimes making 
it difficult to reconcile the text with the diagram. 

The figuring of such complicated diagrams as often 
occur in graphic calculation is a matter of great import- 
ance, and we are much surprised that Mr. Chalmers has 
not used Bow’s elegant notation, which so beautifully 
simplifies not only the reading of the diagrams, but also 
the theoretical understanding of the whole method of 
reciprocal figures, It also reduces greatly the number of 
letters required for the complete naming of every line, 
point, or area of the figures, and also simplifies the names 
given to these elements taken individually. Take, for 
instance, a quadrilateral with one diagonal with four 
external forces acting at the four corners. 


With Bow’s notation only six letters—1, 2, 3,4, a, b—are 
required, whereas with the old system followed by Mr. 
Chalmers eight are needed—P,, P,, P,, P,, A, B, C, D. 
The areas are more simply named in Bow’s notation, the 
lines are as simply named in the one case as in the other, 
and reference to the points is seldom required. But the 
ern superiority of Bow’s notation consists in its almost 
orcing one to adopt cyclical order, so that in passing from 
frame to force diagram, or in constructing the latter, it is 
easy to avoid error, and so that the attention is forcibly 
attracted to the fact that in the reciprocal figures a s) 
1M one corresponds to a point—pole—in the other, which 
pole is the meeting point of the radii corresponding to the 
sides of the space. Also as may be noticed from the 
illustration — which is marked by a rotative 
vight-hand arrow—if the cyclical order be marked on the 
drawing it is easy to read off the sign of stress in an 
member without loading the lines with arrow-heads, whic 
are even unn for the external forces. We would 
much like to see this excellent notation introduced in a 
second ai which we hope Mr. Chalmers’s book will 
soon reach, 


THE STEPHENSON CENTENARY. 

To the readers of Tuz Encinexr the chief interest in 
the commemoration of the centenary of the birth of George 
Stephenson, so enthusiastically celebrated in the North of 
England last week, willnot be so much in the historical asso- 
ciations asin the practical display of the results of the works of 
the engineers of the past and present. Tothe thronged Tyne- 
side town there travelled safely by rail, it is estimated, not 
less than 70,000 persons on the day of the centenary cele- 
bration; and the fact that such a feat was possible is the 
best commentary on the progress made in the science 
of travelling between the time of Stephenson’s birth 
and the present age. But from the thronged and 
gaily decorated streets of Newcastle, from the gorgeous 
procession of men of many trades, and from the 
decorated buildings and ornamented dwellings, we turn 
to the great works that are of chief interest to the 
readers of these columns, and to the locomotives of the past 
and present that formed so prominent and so useful a —_ 
of the centenary celebration display. It is a striking 
testimony to the wth of engineering in Newcastle 
to find that in the processions there were bodies 
of men, to the number of many thousands, from the 
works that have made the Tyneside famous ; those of 
Stephenson and Co.; of Hawks, Crawshay, and Co.; of 
Black, Hawthorn, and Co.; of Sir William Armstrong and 
Co.; of the North-Eastern Railway Company, and others, 
contributing above 7000 workpeople connected with the 
various departments of the engineering trades in Newcastle 
and Gateshead. In the banners, the models, the devices, 
and the inscriptions they bore, there was, too, ample testi- 
mony to the great industry which has pecker. sprun 
up since the birth of Stephenson ; and these may be sai 
to have been, to the immense crowd of onlookers, amongst 
the most popular of the many processions which marched 
through the streets. But pethaps the most suggestive 
sight was that of the a of typical modern 
locomotives from the works and engine stables of the 
North-Eastern Railway at Gateshead to Wylam-on-Tyne, 
or, rather, to North Wylam, close to which is the little 
cottage where the great engineer was born. 

Sixteen fine locomotives, drawn from various parts of 
the country, and furnished by seven of the chief railway 
companies, had arrived on the night before the centenary, 
and these were coupled together and proceeded from Gates- 
head across the decmstea High Level Bridge to the 
Central Station at Newcastle, where they were awaited 
with much interest. The engines were:—({1) North- 
Eastern Railway’s No. 363, built at Gateshead in 1860, an 
express passenger engine ; (2) North British Railway’s 
No. 493 “Netherby,” built at Cowlairs, bogie passenger 
engine; (3) London and North-Western Railway Com- 
pany’s No. 619 “ Mabel,” standard passenger engine ; (4) 

fidland Railway Company’s No. 1521, built by Messrs. 
Neilson, Glasgow, express passenger engine; (5) Great 
Northern Railway Company’s No. 664, 1 ave passenger 
engine ; (6) Lancashire and Yorkshire Railway No. 653, 
built by Sharp, Stewart, and Co., Manchester, bogie 
assenger engine ; (7) North-Eastern Railway Company’s 
Ko. 1268, express nger engine, built at Darlington ; 
8) London, Brighton, and South Coast Railway Company’s 

0. 329 “Stephenson,” express passenger engine, built at 
Brighton ; (9) North-Eastern Railway Company’s No. 1090, 
bogie tank passenger engine, Gateshead ; (10) Lancashire 
pe Yorkshire Railway Company’s No. 313, goods engine ; 
(11) Midland Railway cig om he No. 1451, goods engine, 
R. Stephenson and Co., Newcastle; (12) North-Eastern 
Railway Company’s No. 626, goods engine, Darlington ; 
(13) North-Eastern Railway Company’s No. 484, goods 
engine, Gateshead ; (14) Lancashire and Yorkshire Com- 

ny’s No. 253, goods tank engine ; (15) North-Eastern 
al Company's No. 1435, bogie passenger engine, R. 
and W. Hawthorn, Newcastle ; (16) London and North- 
Western Railway’s “ Locomotion,” built 1842, passenger 
engine. 

it will thus be seen that the — locomotives com- 
rised examples from the Gateshead and Darlington 
Works of the North-Eastern Railway, and from the works 
of Messrs. Stephenson and Messrs. Hawthorn, Newcastle, 
as well as from Manchester, Crewe, Cowlairs, Brighton, 
and Glasgow, so that there were represented engines 
designed by Messrs. Fletcher, Drummond, Webb, John- 
son, Stirling, Wright, and Stroudley. The kinds repre- 
sented were passenger, of the ordinary type, as well as 
bogie, and bogie tank; and goods, ordinary and tank. 
The passenger engines had in six cases six wheels, 
the Great Northern having eight wheels, and one 
or two others, including the bogie tank engine of 
the North-Eastern. The diameter of the driving 
wheels was least in the case of the older of the two 
furnished by the London and North-Western Railway— 
the size being 6ft.—those with coupled wheels varying 
from 4ft. Gin. to 7ft., whilst the driving wheels of the Great 
Northern engine were 8ft. There was considerable variety 
in the brakes—the automatic, vacuum, and Westinghouse 
being put on some of the North-Eastern engines, whilst 
on one there were two hand brakes, the engine being a 
branch-line bogie tank engine. Generally, however, the 
Westinghouse brake seemed to be most in favour. This 
display of locomotives attracted great attention, and whilst 
the fine engine of the Brighton Company was admired 
very greatly for its general appearance, much resembling 
the well-known Grosvenor, it was pointed out by Northern 
men that it would not meet the requirements of the 
heavy traffic of the North. The Midland engine, just 
sent out of the adjoining works of Messrs, Stephen- 
son, and designed for the centenary celebration, attracted 

rhaps the warmest encomiums, though the Great 

orthern, the London and North-Western, and the North 
British had each their admirers, and the a of the 
first engine of the North-Eastern claimed that its propor- 


tions made it the model locomotive for the heavy traffic 
of the northern passenger express trains. 

Turning from this procession of alternate light and dark 
locomotives—of which eight were practically built for the 
centenary—there is suggestion in the contrast with the 


early engines of the railway day exhibited at Newcastle. 
Most of these have been illustrated or described in our 
“Linksin the History of the Locomotive.” Theyinclude—the 
“Locomotion,” No. 1, builtin 1825, forthe Stockton and Dar- 
lington Railway ; the “ Billy,” built some two or three years 
later for Killingworth, and much altered, but shown in pre- 
servation sufficient to enable steam to be got up in the 
boiler; the “Invicta,” built for the Canterbury and 
Whitstable Railway ; a South Hetton engine, with four 
small wheels, and an engine built in 1839, by Mr. Alfred 
Kitching, at his Darlington works, for the Stockton and 
Darlington Railway. It may be interesting to tabulate a 
few of the dimensions of some of the engines, to show 
the variation in a little more than fifty years :— 


| ft, in. ft.in. ft. in. ft, in. ft. in. Miles.' H.P. 
“Locomotion” .. .. 10 0X4 0 010 20 40 8 16 
North-Eastern  Rail- | 
way’s No. 626 .. .. 11 OX4 2 15°22:5 8, SO | 550 
North-Eastern Rail- 
way's No. 1268.. .. 11 0X4 2 15 22 65 | 400 
Brighton ‘“‘Stephen- 
Great Northern Rail- | | | 
way's No. jl — 


There was additional completeness given to the exhibt- 
tion by a lecture delivered on The Rocket, by Mr. J. A. 
Haswell, M.I.M.E., in which the growth of the locomotive 


was traced from the early attempts of Trevethick, Hedley, - 


Stephenson, and Hackworth, down to a recent date, and 
which attracted to the amphitheatre of the Literary and 
Philosophical Society a large and an interested andience, 
In an adjoining room were shown models of locomotive 
and other engines, collected largely by the perseverance of 
Mr. Haswell from various parts of the country, and 
including models of Murdock’s engine, illustrated in 
our last impression, of Trevethick’s, of Blenkensop’s, 
of Stephenson’s “ Locomotion,” “ Rocket,” and “ Invicta,” 
as well as of others; of Brunton’s “Iron Horse ;” 
of marine engines, &c.; and drawings of earlier 
American engines—“ Lion” (1829), the “ Spitfire” (about 
1830), the “ Ton Bull” (1831), the “ Best Friend ” (1830), 
and others, From the opening breakfast tothe closing banquet 
in the evening the centenary celebration must be considered 
in every way a success, to which the excellence of the 
arrangements from inception to detail, the variety, the 
reception given to the guests, and the manner in which 
the towns of Newcastle and Gateshead had taken up the 
idea, and fittingly and even gorgeously decorated the 
streets, squares, and public buildings, must be held to have 
largely contributed; and it is still more gratifying to 
find that the results of the commemoration are likely, in 
scholarship and hall, to be permanent, whilst the tree 
planted near the little cottage at Wylam may tell to 
future generations of the centennial appreciation of George 
Stephenson. 


THE WOOL EXHIBITION. 
No. L 


Tue Crystal Palace authorities have determined to hold 
a series of annual exhibitions during the summer months 
of each year, and they have begun with one of wool, the 
machinery used in its conversion into fabrics, and the 
fabrics themselves. Bearing in mind the fate that befel 
the somewhat similar scheme of South Kensington, we are 
disposed to doubt that the Crystal Palace enterprise will 
be more successful. It is very difficult indeed to under- 
stand what such an exhibition is supposed to do. Teach it 
certainly does not. A few dozen languid visitors examine 
the carding engines, spinning frames, and mules in motion 
every day; but they learn nothing. The complex machinery 
put before them is a sealed book ; there is no one to teach 
anything. Lf the Crystal Palace authorities want to teach, 
then they should appoint lecturers—if we may use the 
word—who would go round at stated hours and explain to 
the visitors what each machine is intended to do, and 
how it does it. What the exhibitors hope to gain we are 
at a loss to conceive. They can hardly expect to find 
customers at the Crystal Palace. Leaving this mystery 
unsolved, we go on to say that at the Palace is now to be 
found a pact ah good collection of spinning frames, looms, 
carding engines, wool-washing machinery, and so on, the 
whole being driven by a compound engine by Messrs. 
Galloway and Son, of Manchester. 

The most important collection of machinery is that 
shown by Messrs. Platt Brothers, and with this we shall 
deal first, not only for this reason, but because an import- 
ant lesson may be learned by those competent to under- 
stand it—which the visitors to the Crystal Palace certainly 
are not—from their processes of treating wool as it is made 
into yarn. In the worsted districts of Yorkshire manu- 
facturers are y beginning to be alive to the fact that 
in the carding, combing, preparing, and spinning of short 
fine wools, and producing tops free from oil, they are 
lamentably behind the worsted spinners of Fourmies 
and other combed-wool districts of France. Hence, for 
the immediate enlightenment of our readers it may be 
necessary to deal, first, with those novelties in machinery 
and processes, the adoption of which might raise our 
manufactures to equal excellence with those across the 
Channel. To economise space, our notices of the exhibi- 
tion will only deal with those salient features of improve- 
ment in woollen machinery engineering which are of real 
importance. 

After the preparatory washing and cleansing process 
done on Messrs. McNaught’s or Petrie’s machines, the 
wool is taken to Messrs. Platt Brothers’ double-worsted 
scribblercardingengine A patent wool-cilingapparatus—by 
Messrs. W. T. Garnett, Bradford—is applied under the first 
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burring—steam—cylinder, the oil being supplied to a 
trough in which a smooth roller works; above this, 
and in contact with it, is another roller covered with 
cloth, also in contact with the burr roller. The oil 
is taken from the smooth roller by the covered roller, 
and from the covered roller to the teeth of the burr roller, 
by which it is imparted to the wool as it passes over the 


same. The sliver coming in balls from the carding engine 
is put up, doubled, and drawn on to the single head screw 
gill ing machine, which prepares it for the back- 


washing machine, where any oil which may have been put 
into the material when on the carding machine is taken out, 
and the wool is squeezed between rollers and dried over 
steam cylinders, and the fibres further dressed and 
straightened on the two-head screw gill balling machine, 
which is situate at the front of the back-washer. From 
this the balls are taken and put up to the screw gill lap 
machine and made into laps for the comber. After the 
comber the material is again gilled and passed on to the 
first drawing-frame, where it is placed on four bobbins ; 
from thence it proceeds to the second drawing frame, and 
then to the reducing frame, where the size of the sliver is 
considerably lessened. On the completion of the process 
last named, the material goes on to the slubbing-frame, 
then to the roving-frame, and finally it is prepared for the 
mule creel on the finishing roving-frame. 

The tops have now passed through from eight to twelve 
operations, according to the quality or number of yarn 
required, without having received any twist. The rovings 
are at this stage taken to the self-acting mule, which is the 
only machine used for putting twist into the yarn. It will 
be seen that the processes above described accord with the 
usage of French wool combing and preparing firms. The 
latter having smaller diameters of rollers, are enabled to 
use wools of a much shorter staple than can be prepared by 
English firms. The principle of freeing the tops from oil 
has many advantages to recommend it. In the first place, 

ater economy is effected, and the yield of yarn, minus 
the weight of oil, is actually increased. The thread fills 
in the cloth better, and causes the surface to feel softer 
and more woolly without the oil than with it. A much 
superior shade can be obtained, especially in aniline colours, 
from tops where the artificial oil has been back-washed out 
than from material where the oil, grown viscid, is allowed 
to remain and repel the dyeing liquor. Then the system 
of drawing the wool through porcupines helps to keep the 
fibres apart, and so aids in forming a bulky thread. The 
novelty about Messrs. Platt’s machinery does not lie so much 
in the subsidiary motions, however, recently patented for 
carrying out the details of worsted and woollen preparing 
and spinning, but in the application to British industry of 
those foreign systems of treating wool which have culmi- 
nated in the great advance made by manufacturers from 
the eombed-wool districts of France and Belgium in our 
own home markets. 


Krne’s ENGINEERING Socrety.—On Friday, June 3rd, 
Mr. P. A. Low read a paper before this society upon locomotives. 
The author contrasted various kinds of engines, pointing out in 
each case the special features of the one in question—the general 
outlines; weight, and its distribution upon the wheels; the brake 

“power, tenders, &c.—using as illustrations many of the best known 
engines at present running, namely, the Great Northern express 
bogie, the Mogul engine on the Great Eastern Railway, the Glas- 
gow and South-Western Company’s engine, and the London, 
Chatham, and Dover Company’s engine. He also gave some of 
the performances of each engine, and, in conclusion, quoted some 
facts to prove the advantage of single driving wheels over coupled. 


INSTITUTION OF MECHANICAL ENGINEERS.—The following 
on. arrangements for the summer meeting have been made 
y the local committee and honorary secretaries. The reading and 
discussion of papers will take place in the Lecture-room of the 
Literary and Philosophical Society, by the kind invitation of the 
committee of the society. By the courtesy of the council of the 
North of England Institute of Mining and Mechanical Engineers, 
the Wood Memorial Hall will be thrown open as a reception room, 
for the use of members registering addresses, issue of programmes, 
&c. The North-Eastern Railway Company have liberally under- 
taken to provide special trains for the various excursions by railway, 
free of charge. The chief works, &c., in the town and district will 
also be thrown open tothe members. The provisional arrangements 
for the meeting are as follows :—Tuesday, 2nd August: 10a.m., 
reception in the Lecture-room of the Literary and Philosophical 
Society, by the Mayor of Newcastle, Mr. Jonathan Angus ; 
10.30 a.m., address of the president, Mr. Edward A. Cowper ; 
1.15 p.m., luncheon at the Assembly-rooms, by invitation of the 
General Committeef 2.15 p.m., special train from the Central 
Station to the works of Sir W. G. Armstrong and Co., Elswick ; 
4 p.m., special train from Elswick to Newburn, for members 
wishing to visit the Newburn Steel works by invitation of Messrs. 
John Spencer and Sons ; leaving Newburn on return to Newcastle 
at 5.30; 4.15 p.m., return by special steamer from Elswick to the 
Swing Bridge, Newcastle, for members who have not gone on the 
excursion tc Newburn; 4.30 p.m., inspection of Swing Bridge; 
7 p.m., dinner at Jesmond Dene, by kind invitation of Sir W. 
G. Armstrong, C.B., F.R.S., past-president (evening dress). 
Wednesday, 3rd August : 10.0 a.m., meeting in the Lecture-room 
for reading and discussion of papers; 1.30 p.m., special train 
from Central station to Jarrow ; 2.0 p.m., luncheon at Jarrow, by 
invitation of Palmer’s Shipbuilding Company ; 3.0 p.m., inspection 
of the Shipbuilding and Engineering Works, Ironworks, &c.; 5 p.m., 
special train from Jarrow to Newcastle ; 7.30 p.m., annual summer 
dinner of the Institution, at the Assembly-rooms (evening dress). 
Thursday, 4th August: 10.0 a.m., meeting in the Lecture-room, 
for reading and discussion of papers; 1.15 p.m., luncheon at the 
Assembly-rooms, by invitation of the General Committee; 2.15 
.™m., special steamer from the Quay on excursion down the Tyne ; 
3S p.m., visit to the works of the Wallsend Slipway and Engi- 
neering Company; 3.30 p.m., visit to the lead works of Messrs. 
Cookson and Co.; 4.45 p.m., visit to the Coble Dene Dock works (in 
progress) ; 5.45 p.m., visit to the new Piers at eee. 6.20 
p-m., return from Tynemouth by special train ; 8.30, conversazione 
in the rooms of the Literary and Philosophical Society, by invita- 
tion of the Society and of the General Committee. Friday, 5th 
August: alternative excursions to Sunderland, and to Haydon 
Bridge Lead mines. Excursions to Sunderland : 9.55 a.m., special 
train from Central station to Sunderland; 10.30 a.m., arrive at 
Sunderland; visits to Monkwearmouth Colliery, Messrs. George 
Clark and Co.’s engineering works, docks, chain-testing works, 


&c.; 2.30 p.m., dinner at Queen’s Hotel, by invitation of the 
engineers of Sunderland. Excursion to Haydon Bridge : 10a.m., 
special train from Central Station to Haydon Bridge; 10.50 a.m., 
arrival at Haydon Bridge; conveyances to mines (two miles) ; 
1.30 p.m., luncheon at mines, by invitation of T. J. Bewick, Esq., 
and partners; 3.15 p.m., ordinary train from Haydon 
Newcastle ; 4.5 p.m., arrival at Newcastle, 


to 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Bxack sheets for Russia were to-day—Thursday—in brisk request 
on Change in Birmingham. Galvanising sheets were also in 
demand. For singles there were firms who asked £7 15s., while 
for doubles and trebles respectively their terms were £8 10s. and 
10s. These terms buyers would not give; yet some of them 
had to advance upon the prices of a fortnight ago by 5s. per ton. 

This week there is an augmented business doing in fencing wire 
for Australia, co’ uent upon advices notifying a sudden clearance 
of accumulated stocks, and an advance in prices of 12s. 6d. per ton. 

Hoops and strips are in active demand. Makers who have a 
good repute in the home markets were to-day asking £6 10s., and 
obtaining it in a few instances. Others were prepared to book at 
from that figure down to £6; while a few others again might have 
been prevailed upon to take even less. 

Girder and boat plates are selling fairly 
improved rates, so iderable is the petiti 
from Middlesbrough. 

Bars for home use are in diminished request, owing to the 
advanced age of the quarter. The leading quotations were 
£5 17s. 6d. and £6 5s. per ton severally. 

There was not much done on a in Wolverhampton 
yesterday or here to-day in pigs, consumers who need early supplies 
having bought pretty well a fortnight and three weeks ago. Most 
was done in Northampton pigs from £2 1s. 3d. to £2 2s. 6d.; and 
in common Staffordshire pigs at from £1 16s. 3d. to £1 17s. 6d 
Medium Staffordshire were from £2 2s. 6d. to £2 10s.; all-mine 
qualities were £3 to £3 7s. 6d. for high-class brands. Barrow pigs 
were quo £3 5s., and Tredegar £3 7s. 6d., but favoured 
customers were able to place their orders at just a shade within 
those prices ; and Wigan hematites left even more room for clever 


buying. 

Coal was very dull of sale. The quotations were:—New mine 
furnace qualities, 7s. to 9s.; forge coal, 5s. 6d. to 7s.; and Cannock 
Chase, 7s. to 10s. per ton ; all into boats at the pits. 

The firm of Hassall and Singleton, of Birmingham, ironfounders 
and kitchen range manufacturers, have dissolved partnership. 
Henceforth the business is to be carried on by Mr. Henry T. 
Hassall alone. 

The rivet makers in the Rowley, Blackheath, and Old-hill dis- 
tricts, after striking for three weeks for an advance of wages to the 
**4s, list,” have resumed work victorious. The 4s. list represents 
an advance of 12 per cent. on the prices hitherto paid. 

The Corporation of Stafford have for some time past been seek- 
ing a new source of water supply, and boring operations have been 
more than once commenced upon a spot there known as the 
Common. The scheme has hitherto been a failure, because the 
boring in every fresh attempt has been stopped by the boring 
crowns being lost in the bore-holes ; and the question has been dis- 
cussed whether the boring should be continued or abandoned, and 
other steps taken for obtaining water for the town. At the 
request of the Council two hydraulic engineers—Mr. Stooke and 
Mr. Harrison—have reported on the matter, and their views were 

resented to the Council on Tuesday last. Definite action was, 

an pee until the reports shall have been carefully 
considered. 

The inquest upon the twenty-four men killed by the late explo- 
sion of gas at the Whitfield Colliery, North Staffordshire, owned 
by the Chatterley Coal and Iron Company, was concluded on 
Tuesday. It has resulted in a verdict of manslaughter against Mr. 
Edward Thompson, the manager. The evidence showed that after 
the fire had broken out efforts were made to extinguish it, but 
perigee ge The manager then ordered all the horses to be 
got out of the pit; but before this could be accomplished an 
explosion occurred, which killed all the men in the mine, and three 
others on the pit bank. The jury considered that Mr. Thompson 
had been guilty of culpable negligence in not having, when he 
knew the fire to have got beyond control, first tried to save the 
men. Consequent upon the verdict, the Miners’ Association in the 
district have determined to take proceedings against the Chatterley 
norm | for compensation under the Employers’ Liability Act, on 
behalf of the widows and orphans of the men who were killed. 


well, but not at 
now experienced 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There has scarcely ony been sufficient time for 
business to fairly settle down after the Whitsuntide holidays, and 
what little has been doing during the past week can hardly be taken 
as an indication of the actual state of trade. Many of the iron- 
works had not got into full operation again until Wednesday, and 
although a very fair number of the usual frequenters of the iron 
market came on to Change on Tuesday, there was the general 
appearance of very little expectation of doing business. For the 

resent the market appears to be stationary. Consumers here pay 

ittle attention to the fluctuations in the speculative markets at 
Glasgow and Middlesbrough, and as the actual requirements of 
local users of iron are very limited whilst there is the fact before 
them of the very large production of the raw material, it is doubtful 
whether any concessions in price would induce buying to any extent 
beyond what is needed to cover actual orders in hand. Makers, 
on the other hand, finding that they cannot force business with low 
prices, seem disposed to hold on at their present rates, which are 
anything but remunerative, and there is a general belief that prices 
have touched about their lowest point. 

There is no material change in the position of Lancashire makers 
of pig iron. A few small orders continue to dribble in, and these, 
with the deliveries which are still being made on account of old 
contracts, about keep the present output moving off without any 
large additional accumulation of stock. The prices obtained 
average about 43s. to 44s., less 24 per cent., for forge and foundry 
qualities delivered equal to Manchester. 

In outside brands coming into this district, although there are 
still low sellers in the market, a rather firmer tone is noticeable in 
some quarters. Lincolnshire iron, for which sellers were quoting 
42s. 6d. to 43s. 6d., less 24, delivered equal to Manchester, has 
this week been advanced ls. per ton, and for some Derbyshire 
brands makers are holding out for about 46s., less 24. For 
Middlesbrough iron, 46s, 10d. net cash is still quoted, but little or 
no business can be done at this figure. 

In the finished iron trade there is still very little new business 
stirring, but some of the principal makers in this district ap 
to be tolerably full of orders just at present. No better prices, 
however, are being got ; in fact, sellers find it difficult to maintain 
the slight advance put upon sheets a week or two back. For 
delivery into the Manchester district the average quotations 
remain at £5 12s. 6d. to £5 15s. for bars, £6 5s. to £6 7s. 6d. for 
hoops, £6 15s. to £7 for common plates, and £7 12s, 6d. to £7 15s, 
for sheets, 

Any local work of importance at present giving out seems to be 
chiefly on account of building operations and extensions undertaken 
by the municipal corporations or the railway companies in the 
district. Of railway work there has been a considerable quantity 
in hand of late, to some of which at present in progress or nearl: 
completed reference has already been made. Amongst new oak 
which is being commenced I may mention that the Lancashire and 
Yorkshire Railway Company has just put in hand an extension of 
the bridge which carries Ducie-street over one entrance to the 
Victoria station at Manchester. This has been done with the view 
of giving access to a plot of land recently purchased for extension 
po from the workhouse authorities, and the addition which is 

ing made to the bridge will havea s 


of 118ft. at the widest 
and will give a total width to the bridge when completed of about 
310ft. The new portion will be constructed on two main girders with 


transverse cross girders, all of wrought iron, and new face pla 

the roadway, higher and of a more or tal charact —. 
at present on the bridge, will be put along the whole width. The 
same company is also putting in hand the erection of new goods 
offices, the removal of the present offices — been rendered 
necessary in consequence of the London and North-Western Rail- 

way Company laying down a new double line of rail from the 

Victoria to the Ordsall-lane stations. The new offices for the 

Lancashire and Yorkshire Company are being erected on the site 

of the old court-house adjoining Stanley-street, and the work in 

both cases is being carried out under the supervision and from the 

desi of Mr. Meik, the engineer, and Mr. Green, the architect 

for the op oe The London and North-Western Railway Com. 

poe "ee also just given out a contract for the erection of a new 

g warehouse at Oldham, which will include a good deal of iron 

column and girder work. 

In the coal trade business has been practically at a standstil] 
during the week, Many of the collieries were only getting to work 

in on Wednesday, and generally throughout ‘all the Lancashire 
districts there has n very little ren” The demand has also 
been curtailed to the narrowest sible limits both for house fire 
and manufacturing classes of fuel, by the holidays and the stoppage 
of works. Prices are nominally without alteration, but a weak 
tone is noticeable in the market for all classes of round coal; 
engine classes of fuel continue tolerably steady, and good slack is 
getting rather scarce. The average prices at the pit mouth are 
about as under: House fire coal, about 8s. 6d. for best qualities, 
down to 6s. 6d. for lower qualities ; steam and forge coal, 4s. 9d. 
to 5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; and good slack, 4s. to 4s, 3d, 
per ton. 

The shipping trade continues very quiet, and both at Liverpool 
and Garston steam coal is offered at very low prices, 7s. to 7s. 6d. 
per ton being about the price at which there are sellers. 

The reduction in the price of coal which has followed since the 
terminaticn of the Lancashire strike, is making itself apparent in 
wages where the sliding scale has been put into operation, and in 
the Oldham and Ashton districts, as the result of the last returns, 
the men have this week to submit to a reduction of 2) per cent. 

Barrow.—The great event of the week in this district has been 
tbe launch of the Inman steamer City of Rome from the yard of 
the Barrow Shipbuilding Company. Great interest was shown in 
the proceedings, and the launch was in every my be great success, 

In the iron trade no change can be noted in the quiet ition 
which has existed for a few weeks past ; but the probabilities seem 
to point to the future as a period of inactive trade. Pig iron is in 
smaller request, and makers are not booking orders to any extent, 
as they are not in most cases prepared to produce metal at present 
prices at a profit. The output has been reduced by the blowing out 
of several furnaces, but stocks are still very large. Prices show no 
variation from my last report. In the steel trade there is a heavy 
business doing, industrially speaking, but new orders are not so 
plentiful at prices which makers are disposed to accept to any great 
extent. The future of shipbuilding seems to be full of promise. 

The Barrow Shipbuilding Company has a very full programme 
of work in hand. In addition to the City of Rome, it has at 
present on the stocks no less than five steamers, whose registered 
tonnage approaches 4000 tons. No. 80 is a steamer constructed to 
carry cattle. She is being built for the firm of Messrs. W. Johnston 
and Co., of Liverpool, and is 4000 tons burthen. She will be 
named the Lismore. Two steamers, Nos. 82 and 84, the Bearn 
and the Navarre, are being built fora French firm, and are intended 
to sail from a French port to America regularly. They are also 
4000 tons each. Two steel steamers are in course of construction 
for the Peninsular and Oriental Steam Navigation Company, to be 
named Sutlej and Ganges, of 3600 tons each. No. 88 is a barge of 
400 tons for Fleetwood. Last week a large screw steamer, named 
the Fenella, was launched from this yard for the Isle of Man 
Steam Packet Company, and she is receiving her engines and 
boilers, as well as her internal fittings, at the 100-ton crane, at the 
Devonshire Dock. Over and above this, two screw steamers, 
Nos. 89 and 90, for the Anchor Line, of 3140 tons each, are being 
built for the Barrow and New York direct service, and there are 
also two Ducal Line steamers building for Barrow owners, of 
3500 tons burthen, being Nos. 92 and 93. The company is also 
constructing for Messrs. Clark and Standfield, of London, a new 
floating and depositing dock for the Furness Railway Company. 
This dock is so arranged that it can raise vessels for repairs, and 
if there is any pressure of business a vessel can be deposited on a 
staging on Old w Island, and the dock liberated to take on 
another steamer. It will thus be seen that the shipbuilding com- 
pany has work in hand for several months to come. 

In other branches of trade the outlook is very cheerful, but, of 
course, minor industries will be greatly affected by whatever posi- 
tion is assumed by the iron and steel trades. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more animation in the iron market this 
week. The more favourable nature of the Board of Trade returns 
for May had a good effect, and at the close of last week it was 
reported that the ironmasters had received some fresh orders from 
the United States. To these strengthening reports was added 
another to the effect that there wasa strong probability of a re- 
duction being obtained in the French import duties on iron, and the 

uotations of warrants accordingly ran up 1s. 6d. to 2s. per ton. 
n the course of this operation a considerable quantity of iron changed 
hands, and the interest in warrants on the part of the outside 
ublic seemed to be on the point of reviving. Since then prices 
ve been a shade weaker, and the market is in that uncertain 
position which makes it difficult to guess in what direction the 
next movement may be. e improvement has not as yet mani- 
fested itself in the statistics of the shipments, which are smaller 
than in the preceding week, although they compare favourably 
with those of the corresponding week of last year. Neither do the 
private advices from America to the larger iron merchants indicate 
that there is any improvement in the demand. The production is 
still much too large for current requirements, and about 1200 tons 
of pig iron have been added in the course of the week to the stock 
in Messrs. Connal and Co.’s stores, which now amounts to 
563,000 tons. One furnace has been put out at Shotts Ironworks, 
leaving 120 in blast, against 115 in the same week of 1880, The 
imports of Cleveland iron have been rather smaller, but on the 
year to date they still show an improvement of 27,770 tons. 

Business was done in the warrant market on Fnday up to 
46s. 10d. cash. On Monday forenoon transactions were effected 
from 46s. 9d. to 47s. 1d. and back to 46s. 9d. cash, and 47s. to 
47s. 3d. and 46s. 114d. one month, the afternoon quotations being 
46s. 74d. to 46s. 44d. cash and 46s, 9d. to 46s. 6d. one month. 
Tuesday’s market was steady at 46s. 5d. cash and 46s. 64d. one 
month to 46s, 34d. cash and ios. 44d. one month. On Wednesday 
business was done at 46s. 5d. to 46s. 94d. cash, and 46s. 7d. to 
46s. 1ld. one month. The market was irregular to-day—Thursday 
—with the quotations, on the whole, a shade lower. 

In sympathy with warrants, makers’ iron is quoted at 6d. to 1s. 
per ton advance, although quantities can easily be got at former 
— Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, is quoted at 

. 6d.; No. 3, 48s8.; Coltness, 55s. 6d. and .; Langloan 
55s. 6d. and 48s. 6d.; Summerlee, 54s. and 47s.; Calder, 55s, an 
broe, 51s, 6d. and 47s.; Clyde, 48s. 6d. and 45s. 6d.; 

. and 45s.; 4 ts. and 45s.; Govan, at 
Broomielaw, 47s. and 45s.; Shotts, at Leith, 55s. 6d. and 49s.; 
Carron, at G mouth, 52s. 6d. (specially selected, 56s.) and 
51s. 6d.; Kinneil, at Bo’ness, 47s. and 45s.; Glengarnock, at 
Ardrossan, 51s. 6d. and 47s. 6d.; Eglinton, 47s. and 44s, 6d.; 
47s, and 44s, 6d. 

The eable ironworks are generally fully employed, and new 
orders are reported in several instances, but prices continue low. 
The marine and general engineering trades also exhibit eontinued 
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ivity, and the exports of iron manufactures 
og e Clyde show well. These were not 
noted in this report last week. For the fort- 
night they embraced £11,000 worth of machi- 
nery, of which 98440 went to Calcutta, £2163 
to the Mediterranean, £1975 to Rouen, and 
£1730 to Boston; 178 tons of locomotives to 
Sydney, valued at -£10,250, and 9} tons to 

uritius, £350; £4200 sewing machines, of 
which £1687 went to the Mediterranean, and 
£1640 to Rouen; 400 tons of steel rails, valued 
at £2400, for cg t £30,000 other manufac- 
tured goods, of which £5258 went to Boston, 
£3890 to Calcutta, £3425 to Singapore, £3170 to 
Bombay, £3324 to Sydney, £2323 to Canada, 
£2100 to Batavia, £1770 to Brisbane, and £1140 
to Port Natal; 862 tons of pipes, valued at 
£5000, for Yarmouth; 482 tons of steel blooms, 
£3868 for New York. 

The coal trade is becoming decidedly less 
active in both the home and export depart- 
ments. At the different ports in the course of 
the past week the shipments have been con- 
siderably smaller, and show a total decrease at 
all the ports for the week of no_less than 17,884 
tons. Prices are also low, and complaints are 
heard in certain districts that the miners are not 
etting such full employment as of late. The 
Duke of Portland has allowed a deduction of 
2d. per ton on all coal sent out of his estate 
during the past six months, an example which is 
worthy of imitation. : 

The affairs of the Glasgow Port Washington 
Iron and Coal Company (Limited) have been 
under examination by a committee of share- 
holders, who have issued a report disapproving 
of the conduct of the directors. 

Mr. West Watson, City Chamberlain of Glas- 
gow, has just issued his annual report on the 
vital, ak and economic statistics of the city, 
in which he states that commercial affairs have 
exhibited marked symptoms of a gradual revival 
from the serious depression which they had 
endured for some time. The condition of the 
shipbuilding trade may be regarded as — 
gratifying, and says that the vessels on hand at 
present have a tonnage of 314,711, with a money 
value of about 13 millions sterling. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

MIDDLESBROUGH market was very fully 
attended on Tuesday, several persons from distant 
towns being also present. Among others Mr. 8. 
G. Thomas was there, for the first time since his 
return from America. The hospitality and 
universal kindness he met with from our Trans- 
atlantic cousins, have impressed him greatly ; and 
whether on that account, or by reason of his two 
sea voyages, he certainly looks in more robust 
health than when he left. Notwithstanding the 
good attendance, and the apparently greater dis- 
position to activity which was manifest on 

Change, there was not much actual business 
done, and prices were with difficulty maintained. 
The spurt which, from some cause known only to 
the “‘ bulls and bears” of Glasgow Exchange, had 
taken place towards the end of last week in the 
price of pig iron, had by yesterday come to an 
end, No buyer is dispo: to believe that any 
advance can be maintained in the face of the 
over-production which is clearly going on in all 
the iron-making centres; whilst, on the other 
hand, further reductions may not improbably 
result from the keen competition which is every- 
where visible ; so that a waiting policy is generally 
adopted, and buying goes on only from hand 
to mouth. At the same time it is gene- 
rally recognised that there is some probability 
of a better state of thi ensuing before ve 
long. Recent Board of “Trade returns, and ie 
way traffic returns, are decidedly encouraging. 
The pacific solution, one by one, of the serious 
foreign complications which the present Govern- 
ment has had to deal with since its succession to 
office, is tending to restore confidence. Only 
time is now wanted, and reasonable conduct on 
the part of producers, whether employers or 
employed, so soon as any return of prosperity 
may show itself. So long as an improved 
demand is merely the signal for an immediate 
and inordinate increase in the supply; so long as 
the knowledge that a — profit is obtainable 
in some department, is followed by a senseless 
scramble for it, so long we may expect returning 
prosperity to be nipped in the bud by those who 
are most anxiously awaiting it. 

The value of No. 3 g.m.b. iron is now 36s. 6d. 
f.o.b, Middlesbrough. Forge iron is 9d. less and 
warrants 9d. more. 

Plates for aang ove being sold at £6 per 
ton ; boiler plates, £1, £2, and £3 more, according 
to quality, the highest being suitable for fire- 
boxes, or Galloway tubes. les, bars, and iron 
rails fetch about £5 7s. 6d. ese prices are all 
free on tae at Middlesbrough, less 24 per cent. 

count, 

In the steel trade the principal item of news is 
that Mr. C. E. Muller’s Erimus Works are likely 
to commence operations almost immediately. 
Several orders for steel rails have already been 
booked by him, and indeed no further ones can be 
entertained for delivery before September. Mr. 
Evans, mill manager from the Dowlais Ironworks, 
has been engaged to take charge of the manu- 
facturing department, and will commence his 
new duties in about a fortnight. The process 
adopted will be the ordinary one, and not the 
basic process. The pig iron used will be 
hematite, purchased from producers thereof—of 
whom there are now three at least—in the Cleve- 
land district. The ore employed in the manu- 
facture of this pig iron is almost entirely from 
the Bilbao district in Spain. It is reported that 
Messrs. Bolckow, Vaughan, and Co., have been 
exporting considerable quantities of ferro-manga- 
hese, containing about 10 per cent. of the latter 
metal, to the United States, vid Hartlepool. 

The French merchant shipping law is not as 
yet operating against English shipbuilders. It 
seems that their own yards, with their limited 
resources, are already full for two or three years 
to come. Consequently, the best orders are being 
placed in this country, and largely on the north- 
east coast. Not less than twenty to t 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At the Church-lane and Higham Collieries, 
belonging to the Silkstone and Dodworth 
Coal and Iron Vary (4 Limited, the works are 
now permanently set down. The affairs of the 
company have been for some time in liquidation, 
and the court recently discharged receiver and 
manager, on the ground that there was nothing 
to manage. Only a few years og the company 
was floated with a capital of £225,000, and other 
capital has been created. Over 100 men are thus 
thrown out of een. 

There is very little change to report in the 

eneral state of the coal and iron trades. I see 
it mentioned that iron is firmer, but in this dis- 
trict there is-little evidence of any improvement. 
As for coal, stocking is proceeding very ope 
and this is the surest possible sign that the supply 
of coal is in excess of the d d. H holders 
who order coal at night can have it delivered 
next morning—another significant indication that 
there is abundance of at the pit-bank. 

In the crucible steel trade there is a good deal 
of briskness, and in the rail, armour-plate, and 
ship and boiler-plate mills there is abundance of 
work. Cutlery, of the better classes, is in active 
demand for the States and other markets, and 
makers for the French districts are pouring in 
goods prior to the | apg of the proposed 
new tariff, which will have an almost prohibitory 
effect. a tools are more freely asked for, and 
some capital orders for sheep-shears have recently 
been received. 

The silver and electro-plated trades continue 
very dull. Two houses are fairly well off for 
shipping orders, but generally business is very 
languid. Files are more freely inquired for, and 
the improvement already noted in agricultural 
implements continues. 

fessrs. Wm. Cooke, and Co., Limited, held 
their annual meeting at the works last Friday. 
In moving the adoption of the repért—which 
showed a loss of over £600 on the year—the 
chairman stated that considering the very un- 
satisfactory state of trade during the previous 
twelve months he and his co-directors hoped the 
shareholders would be satisfied with the result. 
He had pleasure in stating that the company had 
between 4000 and 5000 tons of orders on the 
books, the greater part of which were steel rods 
and wire. One of the directors—Mr. George 
Fisher—stated that he had known the iron trade 
for forty years, and never, in his experience, had 
such a sudden inflation as that which took meer 
so 


at the latter end of 1879 been followed 
sudden a relapse. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

I AM more than ever convinced that when 
Swansea has its new dock, and also a connection 
with Rhondda, it will run Cardiff hard. I have 
this week examined a quantity of coals such as 
are exported from Swansea, and they are not to 
be named in the same day with the Cardiff coals. 
The Ocean, Therllwyr Vale, Penrhaiwceiber, 
Harris Navigation, Plymouth, Cyfarthfa, and 
Dowlais best samples, to say nothing of the fine 
Clydach and Werfa, constitute an assemblage of 
coals such as Swansea from its own locality cannot 
produce. With regard to engineering difficul- 
ties to connect the Rhondda with Swansea, 
there are none, and the failure arises from the 
simplest of technical blunders, which can easily 
be avoided. I find, too, from a visit to the dis- 
trict of Swansea, that the sail to France is nearly 
a difference of twenty-four hours on the side of 
Swansea, and thus cost of fuel and labour for 
that time is alone a substantial consideration. 

The demand for coal is well kept up, and prices 
are quite as firm as they have been for the past 
month or two. The average selling price of best 
kinds of Welsh steam coal is from 10s. to 10s. 6d., 
a f.o.b. Good samples are, it 
must noted, obtainable at from 9s. 3d. to 
9s. 9d. per ton. Prices are, of course, still govern- 
able by special circumstances of contract, and 
variations of 3d. and even 6d. are common. 
House coals are dull; patent fuel isin fair inquiry 
at from 9s. to 9s. 6d. 

Renewed attention is being directed towards 
the special character of Welsh steam coal for 
steamers, and lately I have had practical evi- 
dence afforded, steamers coasting, on going out 
into the Atlantic, showing scarcely the slightest 
smoke, while others using bituminous coal leave 
long trails of smoke behind. 

Certain high naval authorities have made a 
careful inspection of the coast defences of the 
Bristol Channel lately, evidently in view of 
Irish troubles and Fenian possibilities. 

The Welsh iron trade is a up vigorously, 
and a good jer a for vessels to carry large 
quantities of rails speaks well. The total iron 
and steel shipments of the week from Cardiff 
and Newport were about 5000 tons. 

The little difficulty pending between the forge- 
men and employers at Cwmbwrla and Upper 
Forest Tin-plate Works has been adjusted, the 
men returning to work at the masters’ prices. 
The Cwmavon puddlers, who have been out for 
five months, have also given way, and there is 
active preparation going on to start the furnaces. 

There is no movement as yet at Cyfarthfa, nor 
is it publicly stated that engineering and other 
appliances are getting ready, but such I have no 
doubt is the case, and a few weeks only will 
witness, I imagine, a beginning in some form 
or other. 

Tam glad to report a public exhibition of feeling 
on the colliers’ part in favour of the sliding 
scale. At an influential gathering this week in 
the Rhondda, Mr. Abraham presiding, the meet- 
ing expressed itself by certain resolutions in 
favour of adhering to the sliding scale, and 
further to try by organisation and subscription to 
maintain it. ere was also an expression of 
feeling against there being more than one scale, 
and it is obvious by this that the scale used by 
the Ocean Colliery and that by Messrs. Danes, 
Blaengwaur, were pointed at. 

The Hafod and difficulty remains un- 
Not be reported in th 

o improvement can repo in the tin- 
plate trade, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners oy 
Patents. 

*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 

finding the numbers of the Specification. 


Applications for Letters Patent. 
When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


7th June, 1881. 

2469. Sewinc Macuines, C. Pieper.—(Z. Bruncker, 
Prussia.) 

2470. DisHes, C. Russell, Garforth. 

2471. Cutrine Straw, J. M. Gorham, Lincoln. 

2472. CHECKING the ARRIVAL, &., of Empvoyes, W. M. 
Llewellin, Bristol. 

2478. Ve.vet, &., J. W. Hall & B. Cooper, Manchester. 

2474. Borers, A., J. T., and R. Anderton, Accrington. 

2475. Fastener, F. Reddaway, Pendleton. 

2476. Moutu-preces, W. R. Lake.—(P. Thomsen, U.S.) 

2477. Beit Cuasp, A. M. Clark.—(W. M. Whiting, U.S.) 

2478. Oprarnine, &c., Ain, W. Hume, Buenos Ayres. 

2479. StippLine on LirHoGRapuic Stones, W. R. Lake. 
—(J. Gast, Brooklyn, U.S. 

2480. TurBines, W. R. Lake.—(W. F. Jobbins, G. E. 
Raymond, and I. Scherck, New York, U.S.) 

2481. Sprnnine, W. R, Lake.—(Z. & A. W. Harris, U.S.) 

2482. Maonero, &c., Macuines, E. G. Brewer.—(T. A. 
Edison, Menlo Park, U.S.) 


8th June, 1881. 
2483. Feepinc Apparatus for THRASHING MACHINES, 
A. C. Hend J. A. D y-Minelle, France.) 
2484, NeurRauisaTion of ELecrric Currents, W. P. 
Thompson.—(F. Van Rysselberge, Brussels.) 

2485. Seinnine, &c., P. Smith & 8. Ambler, Keighley. 

2486. EmpLtoyine Gases from Woop in Furnaces, M. 
Bauer.—(A. C. d’Alma and F. Girot, Paris.) 

2487. Mowine Macurngs, J. A. Carles, France. 

2488. ExpLosive Compounps, C. D. Abel.—(M. E. 
Sanlaville and R. Lalignant, Paris.) 

2489. Fisnine, W. Loughrin, Polperro. 

2490. Removine Hairs from Sxins, W. R. Lake.—(D. 
Mueller, New York, U.S.) 

2491. Tin-pLate, W. Elmore, London. 

2492. ELecrric Lames, P. Jensen.—(T. A. Edison, U.S.) 

2493. HorsesHoes, J. Howard, North Hyde. 

2494. Wxite Compounps of Leap, A. French, Morriston. 

2495. Etecrric Arc Sicnats, E. G. Brewer.—(T. A. 
Edison, Menlo Park, U.S.) 

2496. O1Ls and Fats, A. Fenwick, Hampstead. 

2497. Provision Cases, W. Rallason, London. 

2498. Moron Enoines, W. R. Lake. —(M. Arzberger, 
Vienna, and A. Oblasser, Trieste.) 

2499. Retorts, W. Grice, Birming 

2500. Pumpina Enaines, A. M. Clark.—(Z. Shortt, U.S.) 

2501. Fixinc Looxine-Giasses, W. J. Hinde, London. 

2502. Grain Driers, A. M. Clark.—(H. Cutler, U.S.) 


9th June, 1881. 
2503. GrinpInc Apparatus, P. M. Justice.-(J. £. 
Holmes, Washington, U.S.) 
2504. Gas Motors, C. W. Siemens, Westminster. 
2505. STEERING VESSELS, H. A. Bonneville.—(L. Planus, 


ari. 
2506. Tune Expanpers, J. Hall and 8. Th 


Invention Protected for Six Months on 
deposit of Complete Specifications. 
2500. Direct-actinc Pumpinc Enoines, A. M. Clark, 
cery-lane, London.—A communication from 
A. Shortt, Carthage, New York, U.S.—8th June, 


Patents on which the Stamp Duty of 
£50 has been paid. 

2349. Liquips, A. M. Clark, Chancery-lane, London.— 
—12th June, 1878. 

2281. RecuLatine Evectric Currents, C. W. Siemens, 
Westminster.—7th June, 1878. 

2298. Paper Boxes, E. T. Hughes, Chancery-lane, 
London.—8th June, 1878. 

2304. ComBineD Toors, C. D. Abel, Southampton- 
buildings, London.—8¢th June, 1878. 

2311. Drain and Escape Vatves, H. P. Holt, Leeds.— 
8th June, 1878. 

2314. Exvastic Steps, W. R. Lake, Southampton-build- 
ings, London.—8th June, 1878. 

2318. DovusLinc and Wixpinc Fisrous Yarns, J 
Horrocks, Manchester.—1l0th June, 1878. 

2419. WHeeELs, R. C. Mansell, Ashford.—-18th June, 1878. 

2543. HorsesHoE Naixs, G. W. von Nawrocki, Berlin. 
—25th June, 1878. 

2319. Bouts and Reexs for Dressinc Meat and 
H. B. Sears, Liverpool.—10th June, 1878. 

2509. AUTOMATICALLY PLayinG WIND Musica. InstRv- 
ments, E. Hunt, Glasgow.—24th June, 1878. 

2812. Castinc Stee. Incors, 8. Fox, Deepcar, near 
Sheffield.—13th July, 1878. 

2344. Horn or WuistLe, W. R. Lake, Southampton- 
buildings, London.—12th June, 1878. 

2357. Steam Borrers, H. Turner, Birkenhead.—13th 
June, 1878. 

2485. Sewinc by Macuinery, E. Wiseman, Luton.— 
22nd June, 1878. 

2698. Steam Roap Ro.vers, T. Aveling, Rochester.— 
July, 1878. 

W. P. Buchan, Glasgow. —9th 

Y, 1515. 

2324. TroucH WaTER-CLosets, B. C. Cross, Dewsbury. 
—Il1th June, 1878. 

2399. OBTAINING LIGHT by means of E.ecrricity, W. 
P. Thompson, Liverpool.—17th June, 1878. 

2599. Screw H. J. Jackson, Deptford.— 
28th June, 1878. 

2727. Rattway WuHEEts, W. H. Kitson, Leeds.—8th 
July, 1878. 


Patents on which the Stamp Duty of 
£100 has been paid. 


1992. Workine Gas Puririers, W. T. Walker, High- 
gate, London.—8th June, 1874. 

2005. Printinc Macutnes, H. M. Nicholls, Great Port- 
land-street, London.—9th June, 1874. 

2018. SutpHates, J. Hargreaves and T. Robinson, 
Widnes.—10th June, 1874. 

2062. ExpLosive Compounps, 8. J. Mackie, West- 
minster, and C. A. Faure and G. French, Faversham. 
—13th June, 1874. 

2194. Burtrons and Fastenrnos, G. T. Bousfield, Sutton. 
—24th June, 1874. 

2017. Taps or VaLves, H. W. Heale and E. D. Gowan, 
London.—10th June, 1874. 

2074. IRon TeLecraPH Pores, J. Muirhead, jun., 
Wimbledon.—15th June, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 1st July, 1881. 
470. Arn Compressors, C. T. Owen, Chesterfield.—4th 
February, 1881. 
510. STEAM Borters, H. Lake, London.—A com. from 


Sunderland. 
2507. TrussEs, J. Mayer, Marylebone, London. 
2508. Removat of Hairs from Seat Sxuys, Sir C. M. 
Lampson, Queen Victoria-street, London. 
2509. Roses of WaTERING Cans, J. Ludlow, Birmingham. 
2510. Borries, R. Bardsley, Manchester. 
2511. J. Huxtable, Brayford. 
2512. Borrte Wrappers, H. Haddan.—(B. Marks, 
2513. Borrte Wrappers, H. Haddan.—(B. Marks, U.S. 
2514. Hatcuway Doors, H. Haddan.—(H. Eames, U.S.) 
2515. Taps, A. Pullan and J. R. Meihé, London. 
2516. JacquaRD, J. Brentnall, Mansfield. 
2517. Winpine Tape, J. Imray.—(La Société les Fils de 
Cartier Bresson, Paris. 
2518. Pumps, W. Beijerinck & M. Stuart, Amsterdam. 
2519. PackaGEs, R. RK. Gray, Liverpool. 
2520. Buoyant ARTICLEs, J. Sexton, London. 
2521. Boors and Sxogs, J. Keats, Bagnal. 

2522. Cuatns, J. Imray.—(B. Oury, Cherbourg, France.) 
2528. Liresoat, A. Clark.—(W. M. Van Wagenen, U.S.) 
10th June, 1881. 

2524. Gas, J. Johnson.—(A. Fézenes du Montcel, Paris.) 

2525, Giazinc Paper, T. R. Johnston, Edinburgh. 

2526. Takinc Necatives, C. J. B. Holroyde, Warley. 

2527. Printine Surraces, W. B. Woodbury, London. 

2528. Gas, J. Dixon, Richmond. 

2529. Dressinc Fiour, H. M. Lucas, Aldenham Mills. 

2530. Dritiine, &c., Rock, &c., G. F. Wynne, Minera. 

2531. BREECH-LOADING SMALL-aRMS, E, James, Bir- 
mingham. 

2532. ELectric Cases, G. E. Gouraud.—(P. B. Delaney 
and E. H. Johnson, New York.) 

2533. LeaTHER, J. Hall, Leeds. 

2534. Secrion Knives, T. Heiffor, Sheffield. 

2535. Gas ConpENsERS, H. Cockey & F. Cockey, Frome. 

2536. Dryinc Ceramic Propucts, L. Beck, Duffel. 

2537. ALLoys, G. A. Dick, London. 

2538. ELectric Brakes, M. R. Ward, London. 

2539. Cuimney Top or CowL, M. Delmard, Kent. 

2540. CrusHING Macuinery, C. E. Hall, Sheffield. 

2541, SpapeE J. F, Fuller, Dublin. 


11th June, 1881. 
2542. ELEcTRICAL INSULATED WIRES, 8. Mackie, London. 
2543. Soap, A. J. Boult.—(C. S. Higgins, U.S.) 
2544. PREVENTING CorROSION, J. Hannay, Glasgow. 
2545. Frames, F. Wirth.—(F. Roeder, Germany.) 
2546. Sewinc MacHINeE GEARING, H. J. Haddan.—(I1. 
I. Leceur, France. 
2547. THRASHING CHINERY, H. J. Haddan.—(7. 
Martin, France.) 
2548. Tea-pot, J. A. Gilbert, Clerkenwell, London. 
2549. Finisuine Fett Hats, J. Eaton, Stockport. 
2550. TYPE-wRITING Macuines, A. D. Furse.—(La 
Société Clavigraphique Maggie et Cie., Rome.) 
2551. Straps, H. Studdy, Waddeton Court, Devon. 
2552. Woop Pup, F. Wirth.—(The Society for the 
Manufacture of Wood Pulp at Grellingen, Switzerland.) 
2553. Feit Hats, W. R. Lake.—(C. P. Marin, Spain.) 


13th June, 1881. 

2554. Receivine A. F, St. George, London. 

2555. WaTER Taps, A. Harvey, Glasgow. 

2556. ComBinc Macuines, J. Carroll, Bradford. 

2557. VARIABLE Expansion Gear, T. English, Hawley, 
and D. Greig, Leeds. 

2558. CENTRIFUGAL Macuines, W. Shears, Bankside. 

2559. Dritiine Rock, G. F. Wynne, Minera. 

2660. Uritisine VotatiLe Liquips, W. R. Lake.—(/. L. 
Landis, Lancaster, U.S.) 

2561. Bars, C. H. Pennycook, @ Ww. 

2562. EXTINGUISHING Firs, J. Braddock, Ashton. 

2563. Evecrric Lamps, G. G. André, Dorking. 

2564. Locomotive Enarngs, J. R. Wigham, Dublin. 

2565. TricyciEs, E. J. Lewis, Reading. 

Serrinc Macuinss, C. H. Trask, 

ynn, U. 

2567. RecuLatinc the Sprep of Enoines, E. P. Alex- 
ander.—(C. J. A. Ziegler, Paris.) 

2568. ReauLatine the Patrerns in Braipina Ma- 
CHINES, F, E. A, Biische, Westphalia. 


4 and H. Litchfield.—7th February, 1881. 

511. Giove Fastener, E. Horsepool, Wood-street, 
Cheapside, London.—7th February, 1881. 

518. SicNaL Apparatus, H. Botten, Canrobert-street, 
London.—7th February, 1881. 

520. Looms for Weavine, G. Lendrum, T. Beardsell, 
and 8S. Mitchell, Thongsbridge.—7th February, 1881. 

522. Looms for Weavine, J. Hollingworth, Dobcross. 
February, 1881. 

527. WaTER-CLoseETs, A. Clark, New-cross, London.— 
—ith February, 1881. 
528. Cuttinc Stone, &c., J. C. Vanlohe, London.—A 
communication from P. Gay.—7th February, 1881. 
534. Dresstnc Fasrics, W. E. Gaine, Hammersmith, 
London.—8th February, 1881. 

541. WirTHpRawinG Corks from Borties, &c., F. W. 
Russell, London.—sth February, 1881. 

558. Pen-HoLpers, E. Fischer, Halle-upon-Saale, Ger- 
many.—9th February, 1881. 

588. PREPARATION of Soup, S. Pitt, Sutton.—A com- 
munication from J. F. Tyrrell.—10th February, 1881. 

609. Sprinc Bens, E. P. Alexander, London.—A com- 
munication from A. Herbet.—12th February, 1881. 

649. Steam Governors, R. itz-Werotte, 
Finborough-road, London.—1l5th February, 1881. 

681. Recovery of Matrers in SALINE Liquors, W. R. 
Lake, London.—A communication from C. V. Clolus. 
—l6th February, 1881. 

777. Printine Presses, A. M. Clark, London.—A com. 
from W. H. Golding.—23rd February, 1881. 

1114. Launcuine Lire-sBuoys, E. T. Jones, Southamp- 
ton —15th March, 1881. 

1443. Scourrnc Grary, L. Gathmann, Chicago, U.S.— 
—lst April, 1881. 

1591. LaminaTeD Sprinos, J. W. Spencer, Mewburn.— 
12th April, 1881. 

1643. STEELYARDS FOR WEIGHING MacuHINEs, O. Jones, 
Salford.—1l4th April, 1881. 

2112. PREPARATION of FLANNEL, &c., W. Schofield, 
Rochdale.—14th May, 1881. 

2394. ELtecrric Circuits, 8. Pitt, Sutton.—A com- 
munication from O. Lugo.—3lst May, 1881. 

2395. WHEELED VEHICLES, 8. Pitt, Sutton.—A com- 
munication from P. Herdic.—3lst May, 1881. 

2398. TELEPHONES, R. M. Lockwood and W. V. O. 
Lockwood, New York.—3lst May, 1881. 


Last day for filing opposition, 5th July, 1881. 

546. DrniTROBENZOLE, J. A. Kendall, London. - 9th Feb- 
ruary, 1881. 

547. ReGIsTeERING Apparatus, H. Kendall, London.— 
A com. from C, Wilson-Bunster.—9th February, 1881. 

548. Connectinc Linx, J. Walker, Derby.—9th Feb- 
ruary, 1881. 

560. Sucar, J. H. Johnson, London.—A com. from 
Messrs. EBrissonneau Bros. & Co.—9th February, 1881. 

575. ABSORBENT Fapric, R. H. Smithett, Hengrove, 
near Margate.—10th February, 1881. 

576. Sprnnine Corron, G. Bodden, Oldham.—10th Feb- 
ruary, 1881. 

580. Sarety Hooks, W. Hewitt, Nostell.—10th Feb 
ruary, 1881. 

582. I. Sherwood, Birmingham.—1l0th 
February, 1881. 

586. STEERING Gear, G. D. Davis, Stepney, London.— 
—10th February, 1881. 

587. Hyprautic Cranes, F. W. Walker, Leeds.—10th 
February, 1881. 

589. MANGLING Macuines, N. Tupholme, Sheffield.— 
10th February, 1881. 

591. CONVERTIBLE TABLE, W. R. Lake, London.—A com, 
from A. F. Mauchain.—10th February, 1881. 

601. Bracetets, &c., W. West, Birmingham.—1llth 
February, 1881. 

607. TELEGRAPHIC ComMuUNICATION, P. M. Justice, 
London.—A communication from J. Bartelous.—11th 
February, 1881. 

636. PresERviING Poratogs, &., G. L. Laird, Douglas. 
--15th February, 1881. 

646. PackacEs, W. E. Gedge, Lendon.—A com. from 
R. 8. Jennings.—15th February, 1881. 

656. UmMBRELLAS, J. Jarman and J, Sambrook, Bir- 

mingham.—1l5th February, 1881. 


| 
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662. Hanpues for Rackets, 0. E. Woodhouse, Ken* 
sington, London.—16th February, 1881. 

664. Parntrnc upon Fasrics, J. Mewburn, London.— 
Acom. from A. Gutmann.—l6th February, 1881. 

700. Troucnh WarTer-cLosets, H. Scott and H. V. 
R. Read, Westminster.—17th February, 1881. 

$31. Srockines, R. P. Robertson, Leytonstone.—26th 
February, 1881. 

SSl. Moviprnec Apparatus, W. A. Ingalls, Sackville- 
street, London.—lst March, 1881. 

$82. Oren Links, &c., for Caarns, W. A. Ingalls, Sack- 
ville-street, London.—lst March, 1881. 

911. Vevocrpepes, J. Challis and C. E. Challis, 
Homerton, London.—3rd March, 1881. 

1352. Reev.ation of Heat in A. Tomkins, F. 
Courage, and F.Cracknall, London.—28th March,1881. 

1460. ConTRoLLING the Rakes of Harvesters, G. E. 
Vaughan, London.—A communication from the John- 
stone Harvester Company.—2nd April, 1881. 

1778. BLEacuinG Corton, &c., W. Mather, Manchester. 
—25th April, 1881. 

1876. BrusHes, G. W. von Nawrocki, Berlin.—A com. 
from T. B. Giinzberg.—2nd May, 1881. 

1886. WasHinc CLoTHEs, A. Cooper, Clerkenwell, 
London.—2ad May, 1881. 

1945. SEPaRaTiNG SOLID ParTIcLEs from Arr EscaPinc 
from Mrppiines, &c., L. Fiechter, Liverpool.—A com. 
from Christian Brothers and Co.—4th May, 1881. 

1971. Lacryc Hooks and Srups, H. Haddan, London.— 
A com. from G. W. Prentice.—6th May, 1881. 

2031. Presstnc of Horn and Hoors, D. Stewart, 
Aberdeen.—1l0th May, 1881. 

2078. F. Engel, Hamburg. 
—A com. from W. Klinkerfues.—12th May, 1881. 

2150. Trunks or Boxes, W. R. Lake, London.—A com- 
munication from F. H. Ransom.—17th May, 1881. 

2187. Marine Enornes, W. Allan, Sunderland.—19th 
May, 1881. 

2227. SuppLyrsc Gas to F. W. Crossley, 
Manchester.—21st May, 1881. 

2235. Uritisinc Ore, J. H. Sanders, London. 
—Com. from E. Samuel. —2lst May, 1881. 

2247. Carpets, &c., A. Webb, Worcester.—23rd May, 

881 


1881. 

2257. Sranps for Books, J. 8. Kirwan, London.—24th 
May, 1881. 

2262. Rarpway Swircenes, W. R. Lake, London.— 
Com. from W. P. Martien.—24th May, 1881. 

2204. Castes, W. C. Barney, Bernard-street, London. 
—24th May, 1881. 

2273. Proputsion of Venicues, E. C. Healey, London. 
—24th May, 1881. 

2305. Weavers’ Harness, W. R. Lake, London.—A 
communication from the Kendrick Loom Harness 
Company.—25th May, 1881. 

2329. Fastentncs for Laces of Boots, &c., T. Green, 
Northampton.—27th May, 1881. 

2500. Direct-actinc Pumpinc Encrves, A. M. Clark, 
London.—Com. from E. G. Shortt.—Sth June. 1881. 


Patents Sealed 
(List of Letters Patent which passed the Great Seal on 
the 10th June, 1881.) 


5187. Wasuinc Macurves, J. Summerscales, Keighley. 
—llth December, 1880. 

5202. Boxes, C. E. Heeger, High Holborn, 
London.—13th December, 1880. 

5203. Woop Pup, C. E. Heger, High Holborn, Lon- 
don.—13th December, 1880. 

“_. Frre-crates, J. R. Pickard, Leeds.—13th Decem- 

er, 1880. 

5229. Currine Tenons, E. Cory, Porteous-road, Lon- 
don.—14th December, 1880. 

5237. Brarpre, &c., TELEGRAPH Wires, W. T. Glover 
and G. F. James, Salford.—l4th December, 1830. 

5248. Bats for Laws Tenis, S. W. Trimmings, Lon- 
don.—14th December, 1880. 

5257. Burners, &c., J. L. Corbett, Glasgow.—l5th 
December, 1880. 

5264. Borries, F. Trotman, Albert House, London.— 
15th December, 1880. 

5279. Dryine, &c., Yarn, T. P. Miller, Lanarkshire.— 
16th December, 1880. 

5290. Pavinc Roaps, B. J. B. Mills, London.—i7th 
December, 1889. 

5461. Lrrnocrapuic Printine, W. C. Kritch, Leeds.— 
28th December, 1880. 

5462. Rope-mMaKING MACHINERY, A. M. Clark, London. 
—28th December, 1880. 

29. Recerracies, &c., F. C. Glaser, Berlin. — 4th 
January, 1881. 

182. Meratirc Compounps, H. Hutchinson, East 
Dulwich.—14th January, 1881. 

I. Bamford, Oldham.—25th February, 

1253. for Correr, J. Challinor, Liverpool.- - 
22ad March, 1881. 

1453. InreRLockinc Rartway Sienats, &c., C. Hodg- 
son, London.—2nd April, 1881. 

Guys, A. M. Clark, London.—l4th April, 


List of Letters Patent which passed the Great Seal on the 
14th June, 1881.) 

5064. RecuLatinc the Fiow of Gas, T. Thorp, White- 
field, and R. Tasker, Prestwich.—4th December, 1880. 

5255. Spryxtye Woot, J. B. Farrar, Halifax, and W. 
Lumb, Mytholmroyd.—15th December, 1880. 

6292. Pumps, R. G. Abercrombie, Alloa.—17th Decem- 
ber, 1880. 

5303. VenTILaTING Sewers, T. Rowan, Ryde.—l7th 
December, 1889. 

5306. Merat, H. R. Minns, London.—l7th 
December, 1880. 

5306. PRevenTinc Waste of Water, T. H. Goodson, 
London.—1l7th December, 1880. 

5308. Crips for Gutter Spoutrne, J. Wiley, Darlaston. 
18th December, 1889. 

5321. Securinc Knots of Bristies, E. Wright, Lower 
Sydenham.—18th December, 1880. 

5329. JacquaRD Apparatus, J. Irving, Barnsley.—20th 
December, 1880. 

5333. Vatves, &., C. R. Stevens, Lewisham.—20th 
December, 1880. 

5340. TELEPHONE SicNat Apparatus, W. Morgan- 
Brown, London.—20th December, 1880. 

5381. Barres, W. Morgan-Brown, London. —22ad 
December, 1880. 

5402. Syruprinc AERATED Beveraces, J. McEwen and 
8. Spencer, Manchester.—23rd December, 1880. 

5404. Lockinec, &c., Sienats, M. C. Denne, 
Eastbourne, and T. J. Denne, Redhill.—23rd Decem- 
ber, 1880. 

5445. Vatves, &c., T. Meacock and A. W. C. Ward, 
Chester.—28th December, 1880. 

5463. Sraininc Woop, E. A. Brydges, Upton.—28¢th 
December, 1880. 

5467. Destruction of Freip Mice, H. A. Bonneville, 
London.—29th December, 1880. 

5513. Gas, P. J. Wates, Brooklands, Balham.—3lst 
December, 1880. 

5514. Torpepors, C. A. McEvoy, Adelphi, London.— 
31st December, 1880. 

1l. Compressinc Air, F. Wirth, Frankfort-on-the- 
Maine.—lst January, 1881. 

19. Boots, Colonel E. Harnett, Aldershot. — 3rd 
Janvary, 1881. 

49. CLOTH-STRETCHING Macuines, W. R. Lake, Lon- 
don.—4th January, 1881. 

186. Woop Screws, A. M. Clark, London.—14th Janu- 
ary, 1881. 

299. Rotary Encrnes, J. Matthews, London.—22nd 
January, 1881. 

325. Brass Hinces, C. H. Brampton and F. W. Bramp- 
ton, Birmingham.—25th January, 1881. 

736. Rerintinc Sucar, A. Sauvée, London.—2lst Feb- 
ruary, 1881. 

E. Smethurst, Manchester.—28th March, 


1506. Pexcits, W. R. Lake, Southampten-buildings, 
London.—6th April, 1881. 


1549. Rarsrnc Nap on Woven Fasrics, J. Worrall, 
—Sth April, 1881. 


List of Specifications published during the 
week ending June lith, 1881. 

522*, 4d.; $193, 6d.; $428, 2d.; 3898, 2d.; 3923, 2d.; 

4078, 6d.; 4138, 2d.; 4199, 2d.; 4312, 6d.; 4315, 8d.; 

7 .; 4393, 6d.; 4398, 6d.; 4401, 6d.; 

8d.; 4432, 8d.; 


4485, Gd.; 4486, 6d.; 4491, Sd.; 4504, 6d.; 4507, 
4512, 4d.; 4516, 1s. 10d.; 4524, 4d.; 
4539, ads 
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4874, 


*.* Specifications will be forwarded by pe from 

the Patent-office on receipt of the amount of price and 

——- Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, 

High Holborn, to Mr. H. Reader Lack, her Majesty's 

Patent-ofice, Southampton-buildings, Ch -y-lane, 
mdon. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tan ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


3198. Looms, R. Hindle and G. Greenwood.—Dated 4th 
August, 1880. 6d. 

This relates to apparatus to be used in combination 
with the weighting ropes, and consists of a hook the 
shank of which is enlarged near its end and serrated. 
An open slot is formed in the back of the shank, and 
receives one end of a link. The end of a rope is passed 
through the link, and the weight on the Seok causes 
the serrated to bind the rope between the shank 
and the inner portion or eye of the link, holding it 
securely without any knot or other appliance. 


3428. Warer-cioser Vatves, &c., J. J. Day.—Dated 
24th August, 1880.—(Not proceeded with.) 2d. 

A loose quadrant-working lever is used to actuate 
the valve, and is controlled by the float lever with 
excentric as described in patent No. 2024, a.p. 1877, so 
as to cut off the flush at the uired time. Water 
waste preventer valves are fit with a diaphragm 
with a telescopic or bellows action. 

3898. Treatinc Sewace, &c., C. Dickinson.—Dated 
25th September, 1880.—(Not proceeded with.) 2d. 

A series of tanks are used placed one over the other, 
the first containing lime, and being fitted with a 
mechanical stirrer, the second forming a settlin 
tank, also fitted with a mechanical stirrer, from which 
the liquid flows successively to the other tanks in the 
series until all the solid _— are deposited, finally 
passing to a filtering tank. 

3923. Hose, F. G. Henwood.—Dated 28th September, 
1880.-(Void.) 2d. 

This relates to lining seamless woven hose, and 
consists in placing an india-rubber ‘“‘ proofed” cloth 
inside the hose with its rubber surface inwards. 
4078. Looms ror WEavinNG, G. P. Hartley, jun.—Dated 

Tth October, 1880. 6d. 

is relates more particularly to the weaving of 
lenos, and is designed to allow more time and greater 
freedom of action to those warp th that require 
to cross over and pass the loop of the dupe heald. 

This is effected by means of a shaft with levers, the 

ends of which are connected by cords to the heald, 

through the eyes of which the warp threads pass. 

The levers may be actuated from the crank arm, and 

will cause the warp threads to be raised higher than 

usual at the time of crossing, so as to clear the loop of 
the dupe. 

4138. Srorrertnc Fiasks, Canisters, &c., C. M- 
Westfield.—Dated 12th October, 1880.—(Void.) 2d. 

A neck and cover or stopper are ed out of brass 
or other metal, the neck being formed so as to be 
applied and fixed to the flask or other vessel by 
pressure only without soldering, and the cover or 
stopper screws into the neck. 

4199. Courtine anp Uncoupiine Rartway Wacons, 
C. Kaye.—Dated 15th October, 1880.—(Not proceeded 
with.) 2d. 

This consists of a lever with three 
by means of which the links are lif 
the hooks. 

4312. Tempces ror Looms, J. Parkinson.—Dated 22nd 

is consi moun wo or 
ratchets between the and of ‘the 
loom, so that.whilst one of the “ dogs,” 


mgs or arms. 
over the end ot 


grips, or ratchets draws the fabric through the temple, 
the other ‘‘ dog,” grip, or ratchet retains the piece in 
position on the return of the going part of the loom. 


4315. Kyrttinc Macursery, N. Marshall. - Dated 
22nd October, 1880. 8d. 

This relates to the production of spots, checks, and 
diaper patterns in one or more colours by circular 
knitting machines, and consists mainly in the use of 
a compound wheel which will ‘ mispress” selected 
n es, or press all the needles as desired, so as to 
break up into the circular stripes and thus form 
a pattern. thread carriers are depressed by 
means of an endless chain of tappets so as to present 
the required threads to the needles. 

4316. Twistinc or Formixc anp Layino STRANDs, 
Corps, &c., 8. Wilson.—Dated 22nd October, 1880. 


6d, 

This relates to a novel arrangement for giving a 
positive take-up to the reel = which the strand is 
wound when twisted, so that a regular twist is 
obtained and a rope of uniform thickness is produced. 
The reel is carried in a flyer at right — to its axis, 
and is connected by gearing to a bevel wheel at the 
opposite end of the flyer to where the strand is 

itted, and the revolution of the flyer round this 
wheel actuates the reel. e speed of the bevel wheel 
as diameter of the increases, this 
effected by an arrangement spur gearing whic 
gives a positive change. 
4379. Derecrinc aND PREVENTING CoRROSION IN 
STEAM G. and J. Weir.—Dated 27th 
8. 


1880. 

This consists, First, in the system of feeding steam 
boilers by means of a pump or injector worked by 
steam, the su of which is controlled by a float, 
piston, or dia; acted on by the feed-water; 


Secondly, the combination with a steam boiler feed 

ump worked by the main engines or otherwise of a 
one valve controlled by a float, piston, or dia- 
phragm, acted on by the feed-water; Thirdly, the 
application to a steam boiler feed pump of apparatus 
for altering its effective lengths of stroke, such appa- 
ratus being controlled bya float, piston, or diaphragm, 
acted on by the feed-water; Fourthly, the fitting of 
corrosion-detecting apparatus in connection with a 
steam boiler, or in connection with any part through 
which the feed-water passes; Fifthly, the employ- 
ment of zinc to yield hydrogen, for the prevention of 
corrosion in steam boilers, the zinc being heated with 
hot water or steam in vessels separate from the 
boilers, or being introduced into the boilers in small 


quantities at regulated intervals; Sixthly, the appli- 


cation of steam jet apparatus for giving a suitable 

head or pressure to water drawn from a condenser, to 

enable it to open the foot valve or valves of a pump 
or pumps, and thereby avoid the necessity of placing 
such pump or pumps at an inconveniently low level. 

The drawing is a sectional elevation of one modifica- 

tion of the apparatus constructed to avoid the drawing 

in of air along with water by the pumps used for 
feeding a steam boiler. 

4393. Improvements tN Ecectric Licutinc Appara- 
tus, W. R. Lake.—Dated 27th October, 1880.—(A com- 
munication from H. S. Maxim.) 6d. 

The object of this invention is so to construct the 
globe used in incandescent lighting, that it may be 
readily taken apart for the insertion of new carbons, 
and that the — may be perfectly air tight. The 
carbon is enclosed in a glass globe, and clamped to 


the conducting wires C C1, the neck of the globe bein; 
wide enough to permit free passage for carbon an 
connections. E isa hollow ground glass stopper, air 
tight with globe neck. G G! are tubular extensions 
of E, sealed directly to the conducting wires. When 
the carbon is of low resistance each conducting wire 
is divided into a number of branches, where it passes 
through the glass as shown in figure. 


4398. Gas Moror Enoryes, J. C. Rodes, W. Good- 
brand, T. Holland.—Dated 28th October, 
. Od. 

One modification consists in two cylinders, each 
with a double-acting piston and rod, which rods are 
jointed with connecting rods that work upon cranks 
upon the same crank shaft, the crank for one piston 
being set more or less in advance of the crank or 
excentric for the other piston. One of the cylinders is 
termed the compression cylinder, and the other the 
explosion cylinder. The piston for the compression 
cylinder is a solid or hollow cylinder with ports and 


passages in it on one side, one e from each end 
terminating in a port about the middle of one side of 
the piston cylinder, and these ports come opposite 
ports and passages leading to the explosion cylinder 
when the compression piston arrives near the end of 
its stroke, so that the compressed air and will 
pass through these ports and passages into the explo- 
sion cylinder when the piston in the latter has begun 
or is about to begin its stroke. The drawing is a plan 
sectional view of one arrangement. 


4401. Wueets por Rattways, &c., A. C. and 
J. Cleminson.— Dated 28th September, 1880. . 

So as to secure tires on the wheel bodies to obviate 
the unequal stresses which often occur in tires heated 
and laid on by shrinking, the periphery of the body is 
formed conical, and the inner casinos of the tire hasa 
corresponding shape, and is forced on cold by 
pressure. Disc wheels are formed so that the tire 
may be removed without disconnecting the discs. 


4409. Screens, 7. Davids and C. Weiss.—Dated 28th 
October, 1880. 6d. 

The screen, which is for affording protection from 
draughts, consists of a series of narrow wooden laths, 
articulated together so as to allow the screen to be 
— in an angular, curved, or straight form, without 
eaving openings between the laths. 

4416. Spinninc Macuines, Whalley and J. H. 
Stott.—Dated 29th October, 1880. 6d. 

This relates to an improved combination of 
mechanism for doubling and winding, and is shown 
in the drawing as applied to a double-sided 
machine, only — a e being shown and the 
mechanism conn: with it on one side of the 

carrying the 


machine. The vertical sliding-rod C 


traverse rail is actuated as usual. A beam A passes 
from end to end of the frame, there being one beam 
on each side. A shaft also passes from end to end of 
the machine. For each spindle there isa bracket E 
on beam A having bearings for a T-slide F, the cross 
part of which has holes to reccive drop wires, the eye 


of each drop wire passing upon wire detector levers G 
oscillating on a fulcrum rod on the T-slide. When the 
threads break, their levers and drop-wires fall, and 
the lower ends of the wires come in contact with a 
rotating ribbed boss D, which moves the T-slide and 
stops the winding. 


4419. Gas Evaines, M. Benson.—Dated 29th October, 
1880.—(A communication from A, K. Rider.) 8d. 
This consists essentially of a gas engine provided 
with compression and power cylinders each con- 
nected tocranks on the main shaft of the engine, 
the cylinders of said pistons being connected by a 


tube or conduit for transferring compressed air and 
gas directly from the compression to the power 
cylinder, and an igniter for igniting the charge at 
proper intervals of time in the power cylinder. The 
drawing represents mgd a vertical section and partly 
a side elevation cf the improved gas moter. 


4425. MANUFACTURE AND ADAPTATION OF PULP FRoM 
Woopy AND OTHER Fisres, J. Chase.—Dated 29th 
October, 1880. 8d. 

The woody material is first crushed between a pair 
of grooved or scored cylindrical rollers, and is then 
reduced to pulp between a pair of stones, the face of 
one stone being made flat and the other concaved, so 
that the s between the two diminishes towards the 
edges. The pulp thus obtained may be used to pro- 
duce articles of hollowware, leather-board, plasterings 
for walls, &c., for coating roofs, machine pulleys, and 
various other purposes, 


4432. VeLocirepes, W. Hillman.—Dated 29th October, 
1880. 8d. 


This relates, First, to springs for supporting the 
saddle, and according to one arrangement such sprin, 
is made in the form of a double bow, the top a | 
bottom plates being united at their ends by bending 
them one over the other round pins. The bottom 
plate is slotted and the backbone projects through 
such slot ; Secondly, in providing an adjustable step 
to bicycles ; Thirdly, in constructing a ball bearing 
with a bush divided longitudinally into two halves, 
and provided with end plates to keep out dust; 
Fourthly, to a device for securing the cranks ; and 
Fifthly, to increasing the length of the neck which 
works in the top centre. 


44833. Convertinc Rervuse Inrectiovs ANIMAL 
Matrer into Gas, &c., B. J. B. Mills.—Dated 
30th October, 1880.—(A communication from L. E. E. 
C.D. T. Anthony.) 8d. 

When the animal matters contain more than 20 to 
25 per cent. of liquid parts, they are first treated ina 
press, the water running into a tank, where it is 
treated with lime and then passes to a filter. Matters 
containing more grease than that required to supply 
light for the works have the grease separated from 
them in a boiler around which hot gases are caused 
to circulate. The vapours from the boiler pass to 
retorts placed in a furnace and containing iron “— o 
or carbon, and are thereby converted into combustible 

Fire-crates, R. Holland.—Dated 30th 
October, 1880. 8d. 

So as to obtain more perfect combination the fresh 
fuel is supplied to the grate beneath the ignited fuel 
already therein. For this purpose the te has a 
movable bottom, which, when fresh fuel is to be 
supplied, falls away from the upper part of the grate, 
and at the same time advances into position to allow 
the fresh charge to be put into it, a set of rake-like bars 
moving into position to support and raise the ‘ited 
fuel, and withdrawing when the movable bottom 
moves back under the grate. 

4449. Ramway Burrer Stops, A. A. Langley.—Dated 
20th October, 1880. 8d. 

This relates to hydraulic buffer stops arranged at the 
end of a siding or line of railway, and consists of a 
pair of hydraulic cylinders B, within which work 


loosely pistons attached to rods A hapten Se heads 
on one end. To the other ends of the piston rods are 
attached weights D by means of chains passing over 
pulleys. The cylinders are bored tapering towards 
the back, so as to offer a constant resistance as the 
velocity of the carriage diminishes. 


4468. Furnaces ror CARBONATE OF SODA, 

&ec., W. Black and T. Larkin.—Dated 2nd Noven- 

Tits conalate essentially in applying heat both to 
consists essen ly applyi ea 

uf the to’be 


so that hand may be more evenly, rapidly, 
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44°72. Macuine ror Urinisation or 
Enps, C. and J. D. Jones.—Dated 2nd November, 
4d. 
me. vail crop ends immediately after being sawn off 
are passed continuously through a series of rolls, which 
ually cause them to assume any desired shape, as 
that of a flat homogeneous bar of steel without crack 
or flaw. : 
44'73. Printinc MAcHINery, A, Sauvée.—Dated 2nd 
November, 1880. 
This relates to an arrangement for cutting recls of 
per into various sizes of sheets before printing, and 
also for feeding the sheets square from one set of —— 
to the set of tapes which convey them to the print ng 
cylinder. A special pair of cutting cylinders are us 
for each different size of sheet, an the rollers which 
draw the paper from the reel are driven so as to run 
at the same speed as the circumference of the cutting 
cylinders. A set of shapes or excentrics, whose outer 
circumferences travel at the same speed as the print- 
ing cylinders, catch hold of the sheet as it passes to the 
tapes which convey it to the latter, so as to feed it 
squarely forward and prevent it puckering, their axes 
being movable, 50 as to adjust their action to suit the 
size of sheet. 
44°75. Fences, &c., D. Rowell.—Dated 2nd November, 
1880. 6d 


6d. 

So as to strengthen and reduce the cost of produc- 
tion of wire fencing, the wire is secured to the metal 
standards by means of encircling staples. The 
standards consist of two metal sides connected by a 
web. The invention further relates to apparatus for 
straining the wires, and to H or T-shaped foundation 
sockets to receive the standards. 

44'7'7. Forminc Junctions with or Brancu 
Lines, &c., Williams,—Dated 2nd November, 
1880. 6d. 

The junctions are formed without breaking or 
interfering with the main line either at the switch or 
at the crossing, so that main line trains can pass the 

unction at the same speed as over other portions of the 

4 The fixed rails of the branch line where the 

train enters upon the branch are laid somewhat 

higher than the main line, and movable rails or 
pieces are provided, which can be brought into posi- 
tion to form inclines leading from the main line rails 
to the branch. The movable rails forming the junc- 
tion are each in two lengths, so that there are in all 
four movable rails, two constituting the incline, bein; 
mounted one on each side outside the main line, an 
are laid over the latter when required to divert a train 
on to the branch or receive it therefrom. 

4479. Puppiine Furnaces, &c., W. Grigiths.—Dated 
2nd November, 1880. 6d. 

This consists in the construction of puddling fur- 
naces and heating and balling furnaces, in which the 
neck and ordinary flue (and in a puddling furnace the 
flue bridge also) are entirely dispensed with, and the 
flue is carried up through the crown of the puddling 


chamber or the heating or balling chamber at or near 
the end where the flue usually occurs, the said end of 
the puddling chamber or heating or balling chamber 
being closed in by plates and brickwork, with a door 
arranged therein, or not, as required. The drawing is 
a longitudinal section of a treble-handed puddling 
furnace constructed according to this invention. 


4481. Wire Rores, F. W. Scott.—Dated 3rd November, 
1880. 6d, 

The object of this invention is to so form the strands 
that when finished the wires which are twisted round 
them will be in nearly a perfect circle. For this pur- 
pose round the core strand are twisted as many cords 
or yarns of hemp or other fibrous material as there 
are wires, in such manner that one cord or yarn will 
come into the space between each wire, so that the 
surface of the core strand will be cylindrical, and the 
outer wires can then be laid on in the same direction 
as the core wires are twisted in a perfectly uniform 
manner. 

4485. Ixcor Movips, D. McKecinic. Dated 3rd 
November, 1880, 6d. 

The mould consists of a top part A, a mid part B, and 
bottom part or drag C, fitted together by pins or by 
snugs on the top, and mid parts entering recesses in the 
mid part. The drag is fitted on a wheeled stove car- 


A 


riage D, on which the pattern of the mould is built up. 
The casing of the mid part is made in halves secu 

together by pins. The potters may also be divided 
longitudinally and is hollowed internally to the shape 
of the core. “The core bar F is fixed to the centre of 


the drag, and may be divided longitudinally and made 
collapsible. 


4486. Boots, SHoxs, &c., J. Sharp and Austin— 
Dated 3rd November, 1880. 6d. 

This relates to apparatus for “lasting” or stretching 
the “vamps” or upper leather of boots and shoes, 
which is placed on a last and then inserted in the 
machine, where suitable clams act upon it so as to 
stretch it as required. 

4491. PREVENTION OF EXPLOSIONS IN CoAL MINES, 
Canning and W. Thomas.—Dated 8rd Novem- 
ber, 1880. 8d. 

Above the pithead framing is fixed a roof, the 
covering of which is a conductor of electricit; , such 
48 a wrought iron roof, insulated or not, and fitted 
with a lightning rod and conductor. The wire ropes 
or rods, or any metallic communication with the 
maine, are caused to through a metallic sleeve 
ormed with a number of internal points, which, if 
electricity of — tension be on the rope or rod, draw 
t off, a series of sparks passing. 

PLanina Macuines, H. Olrick.—Dated 
3rd November, 1880.—(A communication from J. H. 
Greenwood.) 6d. 

To the reciprocating bed K of a planing machine is 
attached a rotary rocking chuck, which holds the 
work and carries the same under the planing tool O, 


giving it at each point of its progress the peepee 
inclination to ensure its being planed either with a 
convex or concave curve, or with a plane or angular 
surface, as nef be required ; the action of the chuck 
being controlled by an adjustable guide bar, whose 
angle with the bed-plate can be regulated at pleasure, 
and governs the movements of the work or object to 


(4493) 


be placed relatively to the tool, so that the particular 

effect desired shall be produced by the horizontal 

movement of the sliding of the planing machine 
in combination with the movement or fixed position 
of the chuck, 

4497. Raitway Carriace Covpiines, W. Thomas.— 
Dated 3rd November, 1880,—( Not vroceeded with.) 2d. 

The draw bars are extended as far as the buffers will 
admit without allowing the opposite hooks to come 
into collision with one another. At the end of each 
draw bar is a draw bar hook, From the shackle bolt 
hole of each draw bar, and at right angles to the latter, 
and attached thereto, depends a vertical bar of pro- 
portionate and suitable length. A screw turning in 

rings, one in draw bar and one in vertical bar, is 
placed diagonally between the two at an angle as 
obtuse as possible. 

4499. Recisrerinc Tap ror CHECKING THE SALE OF 
Spirits, &c., J. A. Muller.—Dated 3rd November, 
1880,—(Not proceeded with.) 24d. 

A cylinder, — and slide is employed, which 
cylinder is of the capacity, say, of a gill or other unit. 
The motion is communicated to the piston by means 
of two excentrics and joints, and the motion of the 
excentric spindle is shown on two separate dials by 
ordinary counting mechanism, and a ratchet wheel and 
catch is provided to ensure that the spindle be only 
turned in a forward direction. 


4500. Sasn Fasteners, R. H. and A. S. Bishop.— 
Dated 3rd November, 1880,—( Not proceeded with.) 2d. 

To the bottom rail of the upper sash is fixed a plate, 
which is provided with a pair of lugs placed trans- 
versely of the plate. To these lugs is pivotted a 
slotted lever, which is eapable of being maintained in 
a vertical position by means of a spring coiled round 
the pivot and bearing one end against the plate, and 
the other against the underside of the lever. Upon 
the top rail of the bottom sash is fixed a small box to 
receive a spring bolt, to the inner end of which is 
secured a segment piece with two or more catches 
thereon. This seg t piece projects upwards through 
the top of the box, which is slotted to permit the 
same, and is so arranged that it will enter the slot in 
the lever when this latter is drawn down towards a 
horizontal position for the purpose of securing the 
window. 

4501. Smoxe-consuminG Stoves, Grates, &c., J. 
Bourlay.—Dated 3rd November, 1880.—(Not pro- 
cceded with.) 2d. 

The bottom of the fire-grate is a solid surface, except 
for a certain space under the centre of the fire, where 
bars are used. Immediately beneath these bars is a 
box open to the bars, but excluding access of air from 
below. This box is divided into two portions, one of 
which is supplied with air by a flue or flues, rising on 
the side or sides of a register door communicating 
with the chimney, 
4502. Gioves anp Ruppers, J. Livermoie.— 

Dated 3rd November, 1880. 4d. 

The flesh gloves and rubbers for the bath are made 

with a roughened surface. 


4508. Hotper ror Perropicas, 
J. MacCunn, — Dated 4th November, 1880.—(Not 
proceeded with.) 3d. 

The binding clip consists of a tubular shell, some- 
what like a penholder, cut away longitudinally to 
leave little more than a semi-cylinder in cross section 
for the greater » a of its length, and rounded or 
curved at the end. 

4504. Fire-piaces, &c., A. Jennings.—Dated 4th 
November, 1880. 6d. 

This relates to the construction of fire-places so as to 
economise fuel, utilise a large portion of the heat 
which usually escapes up the chimney, and also to 
effect a strong up draught through the fire, and pre- 
vent a down draught. The bottom and back of 
the fire-place are made of curved bricks in semicircular 
form, projecting outwards at the upper edge, and per- 
forated or cut to form ribs beneath. Ordinary bars 
retain the fuel in the hollow of the fire-bricks. The 
products of combustion flow into a short flue pipe 
inside the chimney, and curved downwards to prevent 
down draught. The upper part of the grate has a 
jacket through which air from the apartment circulates. 
A shutter is provided to close over the top of the grate 
when required to create a good up draught. 

4505. Cow, A. Thompson and R. Anderson. 
—Dated 4th November, 1880.—(Not proceeded with.) 
2d 


The cowl is formed in two parts, the lower of which 
resembles an ordinary plain chimney can. The upper 

rt is fitted with a hood or top piece, open at topand 

ttom, and attached to the top of the can portion by 
a fixed or movable sliding ring, with transverse or 
radial feathers or webs. In the top piece there is fitted 
a movable conical deflector. 
4506. Surrrs, &c., G. Taylor.—Dated 4th November, 
1880.—(Not proceeded with.) 2d. 

This consists in provid: the shirt with a front 
protector, so that it may worn for “dress” or 
*undress.” 

4507. Carpina Enarnes, &c., G. and E. Ashworth.— 
Dated 4th November, 1880. 8d. 

A revolving emery wheel is employed to cut the 
edges of each carding cylinder and roller during its 
revolution, so that true edges are produced. A Second 

consists in employing solid emery or abrading 
wheels to cut down the longer wires in flat cards, in 


order to produce a more uniform surface preparatory 
to the ordinary wre having for its object to 
sharpen the cards. A Third consists in coiling 
wire or metal ribands around the roller or cylinder so 
that each coil shall lie in the bottom of the space 
between two rows of card dents. A Fourth part con- 


sists in employing a rapidly-revolving grinding wheel 


to enter between the rows of dents so as to sharpen 
the dents, which are held apart for the entrance and 
operation of the wheel by means of a plough or tool 
which runs in the space between the rows. The 
drawing is a side view of a carding engine, and is 
illustrative of the application of the apparatus used 
when carrying into effect the first part of the 
invention. 

Macuinery ror Boxes, B. J. B. 
Mills.—Dated 4th November, 1880.—(A communi- 
caton from J. H. Swift.—(Not proceeded with.) 2d. 

The nails are fed through nail tubes leading from 
the top of the machine to nail guides or ways forming 
a part of a number of nail die-holders. The die 
within the die-holders each consists of two parts, held 
together by springs placed between the sections of the 
dies and the die-holders, Above the dies within the 
die-holders are plungers adapted to slide down in the 
die-holders and drive the nails —— them into the 
box, the dies being opened by the nails. 

4509. Supptyine Distnrectants TO WATER-CLOSETS, 
&e., E. Warner.—Dated 4th November, 1880. 6d. 

A reservoir is provided with a filling opening 
capable of being closed air-tight by means of a suitable 
cover or stopper, such reservoir serving to contain the 
disinfecting fluid. The reservoir communicates with 
a lower cistern by means of one or more tubes, which 
reach nearly to the bottom of the cistern. A syphon 
is provided, one end of which passes into the lower 
reservoir, and extends a certain distance below one or 
all of the tubes, the other end of the syphon opening 
into the supply pipe to the water-closet. 


4511. Furnaces ror CHemicaL Processes, J. Mac- 
tear.— Dated 4th November, 1880. 10d. 

This relates to improvements on patent No. 4870, 
dated 28th November, 1879. According to one modifi- 
cation the rotating furnace bottom or hearth is made 
with a flat or nearly flat upper surface, and with or 
without a central depression or pot or compartment 
formed by a low circular rib or partition wall to 
receive the materials on their first introduction into 
the furnace from an inlet arranged at or near a point 
above the centre of the rotating hearth. Circular or 
spiral partition walls between the central part and the 
outer edge or rim are dispensed with. 


4512. Grixpinc Dyewoops, Myrazoras, &c., J. 
Pickles, 8. Smithson, and C. H. Pickles. —Dated 4th 
November, 1880. 

This relates to machines in which revolving arms or 
beaters ——— the material by crushing it against 
the teeth or ribs of a circular grate. The case is formed 
larger than usual, so as to leave several inches between 
the inside and the grate. Round this space the sides 
of the case are cut away, and the openings covered 
with wire gauze cove by a box, into which the 
pulverised material is forced. The beaters are made 
angular and the grates correspond therewith. 


4514. Manvracrure or Sucar, &c., FRom CELLULOSE 
or MaTeriats, W. F. Nast.—Dated 4th 
November, 1880.—(A communication from A. C. D. 
Pochez.) 4d. 

This is based upon the fact that cellulose or ligneous 
materials are convertible, by treatment with sulphuric 
acid first into gum or dextrine, and afterw: into 
glucose or other sugar. 

4516. Transmitrinc Heat To THE CONTENTS OF 
Steam Borers, &c., W. L. Wise.—Dated 4th 
November, 1880.—(A communication from B. Roeber.) 
1s. 10d. 

This consists in the creation of currents of heat in 
vessels or _ by certain arrangements, the vessels 
being partly situated within the material to be heated 


and filled with fluids. The currents of heat are con- 
ducted within the vessels, so as to pass through a 
counter current. In the pipes A an inner tube is fixed, 
and when filled with fluid the pipe is closed, one end 
being heated by the furnace, and the other projecting 
into the material to be heated; the inner tube causing 
the fluid to circulate therein. 

4518. Distxrectinc Cioser Pans, &c., H. Seward.— 

Dated 4th November, 1880. 6d. 

This consists in the continuous application of the 
vapour of carbolic acid and other volatile disinfectants, 
without the direct application of the liquid itself. 
4520. Apparatus For DIsTILLING AMMONIACAL 

Liquor, J. S. Stevenson.—Dated 4th November, 
1880.—(Not proceeded with.) 2d. 

This consists in the construction of a semi egg- 
shaped boiler to be used as an auxiliary to the ordi- 
nary boiler in which the liquor is distilled, and having 
a chamber in the upper part surmounted by a hopper. 
4521. Riverine Suirs, &c., R. H. Tweddell.—Dated 

4th November, 1880.—(Not proceeded with.) 2d. 

This relates to the employment of a dynamo-electric 

to-electric ine for the purpose of putting 


or mag lect; 
in motion a spring hammer. 


4522. Economistnc THE Nitrous Propvucts IN THE 
MANUFACTURE OF SuLpHuRIC AciD, J. Jmray.— 
Dated 4th November, 1880.—(A communication from 
F. Benker and H, Lasne.) 4d. 

This consists in mixing sulphurous acid gas with the 
gases which enter the Gay Lussac tower. 


4523. BREECH-LOADING MECHANISM FOR FIRE-ARMS, 
T. Nordenfelt.—Dated 4th November, 1880.—(A com- 
munication from H. Palmcrantz.) 8d. 

This consists, First, in the combination of the breech 
block, the wedge, the striking apparatus within the 
wedge, the extractor, and the lever handle actuating 
these parts ; Secondly, the combination of the breech 
block, the —— the striking apparatus within the 
wedge, and the lever handlein such a manner that by 
one movement of the handle the breech block is turned 
into position to close the breech, the wedge is inserted 
behind the breech block, and the striking apparatus 
is released. 

4524. Tittine Casks, &c., P. J. Catterall and J. S. 
Crowley.— Dated 4th November, 1880. 4d. 

A worm wheel and a sprocket wheel are cast on a 
shaft, and over the sprocket wheel passes a chain, the 
other end of which carries a hook to hook under the 
end of the cask. The worm wheel is driven by a worm 
actuated by a crank handle. 

4525. EmprorpeRtnc BY MACHINERY, AND ORNA- 
MENTING Fasrics, 4. Heaven.—Dated 4th Novem- 
ber, 1880. 6d. 

The inventor claims placing pieces of velvet or other 
material of the exact size required on the needles of 
an embroidering machine. 

452'7. Fustne Iron Ores, &c., R. Lancaster and E. 8. 
Samuell.—Dated 4th November, 1880.—{Not pro- 
ceeded with.) 2d. 

ores ing them with ordinary or highly super- 
heated steam, 


4528, IncrEasinc THE ILLUMINATING Power OF CoAL 
Gas, J. Macdonald.—Dated 4th November, 1880.— 
(Not proceeded with.) 2d. 

This consists in causing coal gas to be enriched by 
passing it through or over a carburetting material in 
such a manner as to allow only a small portion of the 
carburetting material to be exposed to the action of 
the gas at a time. 

4530. Sreertnc VessEts PROPELLED BY PADDLE- 
WHEELS, A. Porecky.—Dated 5th November, 1880.— 
(Not proceeded with.) 2d. 

This consists in effecting the steerage of ships and 
other vessels propelled by paddle-wheels, by means 
of semi-cylindrical boxes or troughs, each encasing 
the half of a paddle-wheel and actuated by a sepa- 
rate shaft fitted with proper gear working in corre- 
panting gear attached to each box or trough at the 
side next the ship to turn them round the paddle- 
wheels. 

4531. Sream Hoists, 7. Archer, jun.—Dated 5th 
November, 1880. 6d. 

This relates to hoists in which a long cylinder and 
piston with flexible piston rod are . A is the 
cylinder; B, the piston; and C, the ribbon rod 
attached to the latter, and also to drum E, on which 


it coils itself. J is the lifting drum on which a chain 

is coiled the reverse way to the ribbon rod on E. 

Buffer springs are fitted to each end of the cylinder. 

4532. Fire-crates, G. K. Hannay.—Dated 5th Novem- 
ber, 1880.—(Not proceeded with.) 2d. 

The “ basket” part is formed of bars, and is provided 
with pivots mounted in bearings in a carrier or fram- 
ing, so as to admit of its being in a vertical turned 
plane upon these pivots. 

4533. Merat Jornts, &., F. Ward and W. Bevis.— 
sa 5th November, 1880. (Not proceeded with. 


This consists, First, in the use of a concaved or con- 
vexed metal spring to act upon the plug of all metal 
gas joints, &c.; Secondly, in the use of a guide pin 

xed in the plug, and of a groove made in the barrel 
of all metal joints, &c., for the guard pin to work in; 
Thirdly, in the use of a metal flange or a metal washer 
for the concaved or convexed spring to press upon or 
work against. 

4534. CHAMFERING THE Enps or LEATHER BELTING, 
J. M. J. Tecken.—Dated 5th November, 1880. 6d. 
This consists, First, in the employment of rollers 
rranged upon a movable table, by which they are 
moved and arranged under a cutting blade or knife ; 
Secondly, in the combination with the rollers, of sprin 
acting like fingers for keeping the leather belting 
contact with the upper roller. 


4535. Feepinc Borties, G. Wheeler and J. Webb.— 
Dated Sth November, 1880,—{Not proceeded with.) 


2d. 
This relates to means for preventing the feed: 
bottle rolling over and so twisting the supply pipe. 


4536. Tiprinc Wacons anp Vans, A. G. Margetson 
and W. S. Hek.—Dated 5th November, 1880. 8d. 
The wagon is constructed so that the slight backing 
of the horse will tip up the body of wagon without 
manual labour, or as an alternative plan the wagon is 
fitted with a windlass and chains, by means of which 
the wagon body can be tipped. 
4537. Bracetets, &c., J. West.—Dated 5th November, 
1880.—(Not proceeded with.) 2d. 
The bracelet is made-in two parts, which are con- 
nected together by means of springs. 


4538. Binper ror Letters, &c., J. 
W. Cochrane.—Dated 5th November, 1880.—(Not pro- 
ceeded with.) 2d. 
jis comprises an outer cover consisting of one or 

two sheets of cardboard or stiff paper. Pages 
of stiff paper, cut and marked on the outer edge with 
the letters of the alphabet in the form of an ordinary 
ledger index, are inserted within the cover. The 
whole is sewn together with an elastic cord or ribbon 
at or near the back. 

4589. Tarcers anp Butts, KR. Neilson.—Dated 5th 
November, 1880. 4d. 

The object of the target is to obviate the necessity 
of a marker, and it consists of a dise mounted so that 
when struck it will recede, and by means of a battery 
or mechanical apparatus transmit its movement to an 
indicator placed where desired. 

4540. Derectinc tHE Escare or Noxious GAsEs 
FROM Drains, R. H. Reeves.—Dated 5th November, 


1880. 6d. 

A tube is attached to the drain, the amount of 
pressure being indicated by a column of liquid, com- 
posed of a chemical re-agent, which on contact with 
the air from the drain will at once detect the presence 
of noxious gas, and show on an indicator the amount 
of pressure and at what period there is an escape of 


gas. 

4541. Purification or ALcoHoL, W. A. Barlow.— 
Dated 5th November, 1880.—(A communication from 
L. Nawdlin and J. Schneider.) 6d. 

The object of the invention is to separate the 
alcohol from the matters giving bad taste to it. To 
effect this the alcohol is put into contact with a 
metallic couple, formed by chemically precipitating 
one of two metals on the other. The water in the 
alcohol is decomposed, nascent hydrogen, so formed 


then transforms the odorous matters which soil the 
alcohol into other bodies of inodorous and _ tasteless 
kind, easily se ble from the ethylic alcohol by 
means of distillation. The figure represents the 
———- The alcohol to be treated enters by the 
pipe A, in the left-hand corner. The alcohol is finally 
recovered from the cylinder B, which is full of water, 
by distillation. 
4542. Steam Heatine Apparatus, &c., LZ. W. Leeds. 

This re! ap us for automa regu- 

lating and maintaining. any given amount of steam 
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required for heating rooms, &e., and also the 

ment of parts by which such steam is utilised. To 
effect the thorough combustion of the fuel in the fur- 
nace which heats the boiler, the fire-box is lined with 
fireclay, and above it is ae © firebrick or mass of 
refractory material, with which the products of com- 
bustion come in contact and are consumed. A pipe 
admits air on to the top of the brick. The draught is 
supplied and the generation of steam gong J an 
air pipe or box with three openings, one leading 
beneath the grate bars, another to the top of the 
suspended firebrick, and the third o into the 
smoke-box. The ports of the air or box are 
closed and opened by a slide connected to a weighted 
lever operated by a piston, whose motion is 
governed by the steam pressure in the boiler. 


4543. Jacguarp NEEDLEs orn Cross Wires, W. 
Martin and J. Hind.—Dated 5th November, 1880. 


4d. 

This consists in the manufacture and introduction 
of single wires with slots punched or in the 
centre of a solid wire for cotter pins, and used with or 
without spiral springs, and known as selecting needles 
or cross wires in Jacquard looms. 

4544. FuRNACEs OR FIREPLACES FOR THE COMBUSTION 
oF witsout Smoke, H. H. Lake.—Dated 5th 
November, 1880.—(4A communication from La Société 
Nessi Fréres.) 6d. 

The main feature of —_ invention om | in 

eeding the fuel through an opening above 

the grate and above the ordinary door, an inc’ ‘ined feed 
throat being provided, on which the fuel forms, in 
front, a heap having sufficient slope to cause it to fall 
unaided upon the second part of the grate where the 
combustion takes place. 

4545. Pire Covpiines, &c., W. Stainton.—Dated 6th 
November, 1880. 4d. 

In order to prevent the slipping of the tongs or 
wrenches employed to screw up the sockets and back 
nuts in pipe couplings, their outer surfaces are formed 
with serrations or channels running in the direction 
of their axis. The back nuts are made round instead 
of square or hexagonal. 

4546. Ramway Switcues anp Crossincs, C. W. 
Hartley.—Dated 6th November, 1880. 6d. 

The object of the invention is to form a continuous 
rail at junctions of lines, and consists in placing a 
movable switch at the angles where the rails of the 
main and branch lines join, such switch when set for 


the passage of a train forming a continuous rail over 
the crossing from one line to the other. Ais the 
switch, the underside of which has a projection 
entering a socket in the bed-plate C. Another 
— on the underside of the switch is connected by 
evers with signal-box. 

4547. Gas Encrxe, 7. D. Macfarlane.—Dated 6th 

Noveuber, 1880.—(Not proceeded with.) 2d. 

The engine consists of a cylinder closed at one end, 
and open at the other. The cylinder is provided 
with a piston and piston rod, the outer end of 
the latter passing through a guide on the engine 
framing. The connecting rod is coupled to the piston 
rod as close as convenient to the piston itself. At the 
closed end of the cylinder valves are provided for 
admitting air and gas in the right proportions for 
forming an explosive mixture, and for discharging 
the exhaust or t gas, another valve being also 
provided for opening the communication between 
the gaseous mixture inside the cylinder and the pilot 
or igniting burner. 
no Betts, J. Heap.—Dated 6th November, 

880. 6d. 

This relates to improvements on patent No. 1199, 
A.D. 1580, in which strips of leather were rivetted to 
corrugated bands of metal, and consists in so connect- 
ing the leather to the metal as that there is no rigid 
attachment which would prevent the metal moving at 
a rate of speed differing from that of the leather. 
According to one method, the piece of leather has 
another piece secured down the centre on each side of 
it. Over these strips are placed other covering strips 
of leather overhanging the central strip on both 
sides and the outer strips on the inner side thereof. 
These strips are then rivetted to the piece of leather, 
and a number of them threaded on to two metal 
ribands by passing the latter through the channels 


’ formed by the application of the strips. 


. FasTenrycs FoR Boots, SHogs, &c., M. L. 
Miiller.— Dated 6th November, 1880.—{Not proceeded 
with.) 2d. 

This consists in a fastening for di ing with 
button holes, laces, &c. 
4551. Pickers, 7. 8. Scarborough and J. Moore. 

—Dated 6th November, 1880.—(Not proceeded with.) 


2d. 

The on are made of iron, and packed with 

buffalo hide or sizing. 

4552. Brakes, 7. Coltmann.—Dated 6th November, 
1880.—(Not proceeded with.) 2d. 

The brake is automatically applied to the wheels of 
each carriage when the speed is suddenly checked, 
and although the wheels are prevented from running 
forwards they can run backwards, and when power is 
_ applied the brake is automatically removed. 

brake can also be reversed, so as to allow the 
carriage to run in the opposite direction. 
4556. Dryinc orn Desiccatrnc SUBSTANCES WITH 
saw Heatep Air, C. D. Abel.—Dated 6th November, 1880. 
—(A communication from E. Langen.) 6d. 

The substance is caused to travel firstly through a 
passage, flue, or chamber, through which a current of 

ated air passes in the o; ite direction, and then 
through a passage, in which a current of cold air, 
serving subsequently to supply the current of heated 
air, is made to in the opposite direction, so that 
the substances first have the moisture evaporated from 
them by the heated air and are then cooled by the 
cold air, which at the same time takes up, and thus 
utilises the heat on its way to the heating apparatus. 
4557. Fastenrnc ror Lockers anp Wartcues, F. 

6th November, 1880.—({Not proceeded 
with. 

Upon the top of the rim is formed a hollow box 
with the front removed, and over the sides is sprung 
a forked piece of metal, the inner sides of which have 
ae ager entering recesses in the sides of the box. 

‘wo screws pass through the fork-piece and move 
freely in two holes through the sides of the box-piece 
and project into the interior. Upon the top of the 
other case is a piece which closes the box, and into 
which the screws enter. When the fork piece is 
turned the projections leave the recesses in the sides 
of the box, and so withdraw the screws from the piece 
which enters the box. 

4553. Turnine, Screwrnc, anp MAcHINEs, 
W. W. Hulse. - Dated 6th November, 1880, 8d. 
This relates, First, to machines in which cutters 


different s of » Pitches of screws, and 
rates of employing c 

wheels.  mandril 1 is tubular and carries at its 
front end a disc 2, in which the tool holders 5 are 
pivotted. Excentric ends on the screwed spindles 
8 take into ves in the ends of the tool holders and 
cause them to rotate round their axis, while the other 
ends of the screwed spindles enter nuts on the ring 9, 


4553 


22 


which can move to and fro on the mandril by means 

of the levers 10. On the shaft of lever 10 is a weighted 

lever 13 with a heel and stop. A detent 16 is actuated bya 

lever and rod 18 carrying a fixed and an adjustable 

stop, acted upon by a block on the sliding vice or 

chuck 22. 

4558. Looms, T. S. Scarborough and J. More.—Dated 
6th November, 1880.—{Not proceeded with.) 2d. 

An iron picking box is used instead of the o1 

ead packed with size to form a butt for the shuttle. 
box is worked on a slide top and bottom of the 

going part of the loom. To one side of the box a 

chain band is attached, and passes over a pulley fixed 

to the shuttle box, down to a lever cen‘ on a stud 

on the end of the loom, and which is continued down 

to be actuated by a tappet on the low shaft. To the 

opposite side of the box is attached an elastic band 

secured to the centre of the going part. 

4559. LusricatTinc THE AXLEs oF Rattway 
Srock, &c., Laycock.—Dated 6th November, 


1880. 
This relates chiefly to the method of supporting and 


appl; the pads which are charged with the lubricant. 

Two F are used, one secured to each arm of the 

U-shaped springs C. 

4560. Prerarinc anp Spinninc Cotton, &c., R. 
~ Curtis = W. H. Rhodes.—Dated 6th November, 


This relates to means for imparting variations in the 
speed of the bobbins of slubbing, intermediate, roving, 
and jack frames, and it consists of the shaft B placed 
near to and parallel with the driving shaft, and carry- 
ing at one end a spur wheel gearing with the ordinary 
large carrier wheel, and at the other end a flanged 


Liu; 


plate C on which is a for a short shaft D. On 
either end of this shaft is fixed a pinion E, one on 
each side of the plate, the outer one gearing with a 
pinion driven from the rack shaft, and the inner one 
“or with the internal wheel F loose on the shaft 
To the wheel F is attached a hollow spur-wheel G 
gearing with the ordinary wheel for imparting motion 
tothe bobbins. The wheel G is by a spring on 
toa “helper” friction pulley H keyed on the shaft on 
which the internal wheel F revolves. 
4562. Looms, P. er and J. Mathieson.—Dated 6th 


November, 1880. 1 - 
a arrangement of 


icking or throwing the shuttle through the shed of 
warp or cloth, and also in improved arrangements 
of pattern mechanism for controlling the said positive 
motion shuttle-box movi mechanism; and the 
nature of the first part consists in the use of differen- 
or compound levers A and B, having one arm 
connected with the lower end of the spear of the 
iprocating multiple shuttle-box, the levers being 
carried and actua on moving fulcra at their ends 
and intermediate centre by means of cranks or excen- 
trics through pawls or hooks and tapped wheels. 


4563. Hor Water Borers, R. Coles.—Dated 6th 
November, 1880.—(Not proceeded with.) 2d. 
Saddle boilers are made of a framework of channel 
—_ 3 which the inside and outside plates are 
vetted. 


4564. THeRMoMETERS oR Barometers, Edmonds. 
—Dated 6th November, 1880.—(A communication 
from 0. Koch and A. Bichhorn,—(Not proceeded 


with. . 

In the scale of the thermometer platina wires are 
inserted in such a way that the ends just enter the 
inside of the thermometer tube, so that the platina 
comes in contact with the mercury when it is 
expanded by heat, and an electric current then 
passes to an electro-magnet with alarm bell. 

4569. Macurne Guns, 7. Kierman.—Dated 6th No- 
vember, 1880.—{Not proceeded with.) 2d. 

A number of barrels are placed side by side, and 
each one has a breech-piece with a spring case and 
firing needle. The rear ends of the breech-pieces are 
fastened to a horizontal travelling bar which is moved 
to and fro to open and close the breeches. 

4572. Manvat Coat anp STone-cuTTinc MACHINE, 
H. Richardson.- Dated 8th November, 1880.—(Not 
proceeded with.) 2d. 

A bed is fixed to the floor of the mine, and carries 
a sliding block worked by a screw and fitted with a 
mandril armed with teeth and caused to revolve by a 
winch handle. 

45783. Recoverine InpiGo From CERTAIN MATERIALS, 
F. A. Gatty. —Dated 8th November, 1880, 2d. 

This consists in treating woollen materials dyed 
with ——— with an alkali which dissolves the wool 
and sets the indigo at liberty, which is then available 
for dyeing. 

4574. Umprecias, W. R. Lake.—Dated 8th November, 
1880.—(A communication from F. Hartmann.)—~{ Not 
proceeded with.) 2d. 

The handle into which the stick penetrates is 
perforated, and its upper end en! to receive a 
spring which bears against a disc on the stick and a 
shoulder in the handle. The end of the stick is 
recessed to receive the ribs. 


45'75. Vevocirepes, 7. Butler.—Dated 8th November, 
1880.—{Not proceeded with.) 2d, 

This relates to improved means for communicating 
to the driving wheels of a tricycle the motion of the 
crank shaft. 

4576. Propvcinc Desens rs CoLours on Paper, &c., 
W.L. Wise.— Dated 8th November, 1880.—(A commu- 
nication from H, Gmeiner. 5 

The patterns are produced on paper and other 
materials by hollow cylinders of india-rubber, the 
peripheries of which are provided with the patterns 
by pressure by the process of vulcanising in moulds. 
Any seams on the cylinders are removed by cutti 
with the graver and the cylinders are then expand: 
by blowing air into them. 


4577. Biocks or CoNcRETE AND CEMENT FOF BuILD- 
ina, &c., H. Faija.—Dated 8th November, 1880.— 
(Not proceeded with.) 2d. 

The concrete or cement is placed in a chamber to 
which free steam is admitted, so as to act on the 
material, which is thus hardened. 


4578. Unitixnc tHe or Macuine Drivinc 
Betts, W. KX. Lake.—Dated 8th November, 1880.— 
(A communication from M. Schulze.}—{Not proceeded 
with.) 2d. 
The ends of belts are united so that the seams on 
the inner side are covered, and are thus not liable to 
wear. 


4579. Compinep SHapes aND Reriectors ror Gas 
Lamps, J. & Goldsmith.—Dated 8th November, 1880. 
—{(Not proceeded with.) 2d. 

The combined shade and reflector is of glass and of 

— shape, so that there are a number of inclined 

aces. 


4582. Poppiinc Furnace, J. Jones.—Dated 9th 
November, 1880.—(Not proceeded with.) 2d. 

The furnace is formed so that three puddlers can 
work at the same time. It is preferably oblong, with 
two corners cut off to better enable the puddlers to 
work their metal, and es portion thereof be- 
coming wedged in the s rg corners. The stack or 
flue is built on top of the furnace, and one puddler 
one at the front end and one on each side of the 
urnace. 


4583. Vacuum Brake Apparatus, J. Grésham.— 
Dated 9th November, 1880. 8d. 

This relates to improvements on patent No. 4801, 
A.D. 1878, and consists in forming the main valves D 
with a hole through the axis of the connecting stem or 
guide, such hole being small at one end and formed 
with a seating so as to be cl by a ball valve A when 
atmospheric pressure is admitted to the train pipe C. 
When a partial vacuum is formed in this pipe the ball 
valve moves away from its seating, and air can then 


be admitted to the vacuum chamber through the 
branch B. The patent further relates to means to 
enable automatic vacuum brake apparatus to be 
worked as a simple vacuum brake ; also in a tell-tale 
or pressure gauge to indicate when the brakes are not 
in proper working order, to the cock or valve for 
putting the brakes on or off, and to couplings for 
vacuum brakes. 

4585. Suppiyinc To Firepiaces, W. S. Mel- 

ville.—Dated 9th November, 1880. 6d. 

Ashovel has the after part formed into a chamber to 
receive the fuel, its front part having a flap hinged to the 
front of the chamber, while the front edge of the fla; 
restsin the bottom of the shovel. The flap is provid 
witha lever connected toaslideon the handle, by which 
the flap can be raised or closed. The handle receives the 
stem of a piston sliding within the chamber. When 
the front part of the shovel is slid into the fireplace 
and at its lower portion by a backward motion of the 
slide, a forward —- of the piston made simul- 
taneously raises the oy ejects the fuel contained 
within the chamber of the shovel under the incan- 
descent mass, 


4586. RecuLatinc AND GOVERNING THE SUPPLY OF 
Insection WATER TO JET CONDENSING Sream 


condenser Y, and is actuated by the gear C, D. 
from and controlled by the expansion valve whey | 


v 


the main engine Z, or by the slide valve Vv 
expansion valves are not fitted to the ma . 


4587. Metancinc, W. D. Thornton. — Dated 9th 
November, 1880. -(Not proceeded with.) 2d. 

This relates to the blending of a variety of shades of 
colour in yarn in such a manner that when woven into 
the piece the same will not appear streaky. For this 
purpose the fibre whilst in the sliver is through 
a melanging machine, whereby one colour is printed 
thereon, after which it passes to an apparatus arran; 
with colour distributing and rollers, 
same as in the ordinary process of melanging, but 
instead of a top or printing roller a stamper or 
impression plate is used, and is so arranged that type 
of different sizes can be secured therein. 


4589. Grinpixe MILLs, J. Higginbottom.—Dated 9th 
the ing faco Aand the stationary 

revolv n face A ani stati 
grinding fac th spiral ribs and grooves 


C on them instead of the circular or angular lands and 
furrows commonly used. 


4590. Boots Suoes, P. G. Acres and W. Freeman. 
—Dated 9th November, 1880.—(Not proceeded with.) 
2d, 

This relates to a combined machine in which the 
two operations of sewing and stitching the soles of 
boots and shoes iseffected, and also to produce double 
lock stitches, 

4501. Ink or Cotourn Compounns ror 
Printino, L. B. Bertram.—Dated 9th November, 1880. 


This relates to compounds suitable for ink or colour 
pads for rubber type, &c., and consists of 4 parts 
aniline powder mixed in 12 parts water; to which is 
added 1 part glucose ; 2 parts acetic acid ; and —_ 
glue or gelatine ; after which 12 parts water are added, 
and 64 parts glycerine, 

45098. Foc Horns, 4. L. Wharton and 8. J. Dobson.— 
Dated 9th November, 1880. 6d. 

This relates to obtaining a continuous sound by hand 
or engine power, and consists in the use of two 
air cylinders E driven by a crank shaft 
D actuated by hand or engine power, each cylinder 
having an air inlet with suction valve at top and 
bottom, and an outlet leading through an air passage 


te a valve chamber placed along the der and 

having two discharge valves, one communicating with 

the top and the other with the bottom of the cylinder. 

From the valve chamber a discharge pipe leads to the 

pedestal of the fog horn K which can turn thereon so 

as to emit the sound in any direction. 

4504. Hats, F. Wirth.—Dated 9th November, 1880.— 
(A communication from L. F. Rousselot.)}—(Not pro- 
ceeded with.) 2d. 

In order to render hats light, soft, and waterproof, 

a piece of silk, thin felt, or c ~ has all folds ironed out 

and round the corners a strip of cloth impregnated 

with gutta-percha is laid, and the whole covered with 
tta-percha. Thin felt, previously blocked, is then 
wn over it, and the whole steamed and ironed. 

4596. Hyorenic Compounn, W. R. Lake.—Dated 9th 
November, 1880.—{A communication from T. 
Lambert and J. 8. Huyler.)—(Not proceeded with.) 


2d. 

The compound consists of sugar, glutinous cereal 
meal, and water, and great nutritive value 
and anti-aperient properties. 

45907. SILK-pREssING MacHiNneRY, A, Greenwwood.— 
Dated 9th November, 1880. 8d. 


the ‘‘ books” of silk upon the periphery of a rotating 
cylinder previous to the silk betng submitted to 
dressing action, and of _releas' them after such 
action has taken place. The periphery of the skeleton 

linder A is divided by transverse division plates 


aaa J. Griffiths.— Dated 9th » 1880. 


This relates to gov the supply of injection 
water to jet action of some moving 
part of the engines. According to one method a cut- 
off valve A is attached to the injection cock B on the 


. B 
are W to im: ure to the books of silk, and 
they act on inclines on plates. The outer ends of the 

of wedges have anti-friction bowls to 
pressure of hinged cam pieces 


[4586] 
| \ 
| \ 
| 
| 
= wi 
© 
oO 
ox Ox ite) s 
| Am 
8 
/ 
| 
/ 
| 
| 
| 
\ — c 
L— YS c 2 
/ { 
ah 
| ‘| 
| | 
| 
! OY 
A tw | 
: 
! 2d. 
! 
as 
45 60) 
3 
|4562] 4 
i 
y 
| 
(©) 
. (| En OTS | Y/ This relates to improvements on patent No. 1452, 
© 
which converge toward acentral axis, and which may, F a 
when cutting, rotate or remain stationary, are simul- 
taneously withdrawn from the cutting position and | looms, that is, for shifting and setting any one shuttle 
restored to it again; and Secondly, to apparatus | and its box of a set of from two to eight of the raising 
whereby the progressive motion of the cutting tools | and lowering, or vertical reciprocating shuttle boxes 
relative to the rotation may be regulated, so as to suit ' of a loom, in line with the race of the lath, ready for c 
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made fast to the side frames. On stud | cold water circulates, A fan is placed over each tank | tion flies uj equine the shoulder Cl. After the gas | D, to which is fitted a compressor, consisting of a 
tensipeofecting trom the brackets are bell-crank levers, | and causes a rapid circulation of air over the surface | has fag afew minutes the thermo-spring G will gives access to a tube 


rom one end of which depend weights, the other limb 
bearing against the hinged cam pieces. 

4598. Sxares, 2. H. Bishop and H. F. Hailes.—Dated 
9th November, 1880.—{ Not proceeeded with.) 2d. 
The sole of the boot rests on a movable plate havi 

a socket to receive the toe of the boot, and connec 
to the blade by two pairs of rocking links, by which 
the plate receives a backward and forward motion, so 
as to cause a sliding plate on the rear end fitted with 
teeth to enter the front portion of the heel of the boot. 
4600. Cur Pite Fasrics, R. Atherton.—Dated 9th 
November, 1880. 6d. 
This consists in throwing the cutti 
back of the fabric, and when cut the 
ing, so as to bring it to the front. 


point to the 
le is raised by 


a passage oe it into the box, and spring 

mechanism is app ied to the animal, so that when a 

coin is placed in its mouth motion will be imparted to 

it and cause it to close its jaws and spring forward. 

4603. TREATING ANIMAL OR VEGETABLE SUBSTANCES, 
J. H. Johnson..—Dated 9th November, 1880.—(A com- 
munication from A. J. Huet.) 4d. 

In order to prevent putrefaction, and also to destroy 
putrid or morbid germs, and also animal or vegetable 
— animal or vegetable substances are treated with 

erent descriptions of lava, which have undergone a 
on transformation by means of sulphuric or 

ydrochloric acid, the lava yews then mixed with a 

uct resulting from the oxidation of heavy oils of 

by the action of atmospheric agents with the inter- 

vention of hydrate of lime, and also by the addition 

of alurnite calcined in the presence of chloride of 
potassium. 

4605. Sewinc Macuines, A. M. Clark.—Dated 9th 
November, 1880.—(A communication from G. F. 
Newall.—( Not proceeded with.) 4d. 

This relates, First, to a noiseless mechanical device 
having an even and positive motion for operating the 
needle lever and shuttle driver of sewing machines ; 
Secondly, to the feed devices ; Thirdly, to the needle 
bar and devices for clamping the needle : Fourthly, 
to the tension device for the upper thread ; Fifthly, to 
the combination of a bobbin winder with the driving 
wheel and a clutch to throw the latter out of gear 
with the machine by the same movement that throws 
the disc on the bobbin winder into gear with the 
driving wheel. 

4609. Direct-actinc HypRavtic MACHINES FoR 
Rivettinc, Puncnine, &., R. H. Tweddell, J. 
Platt and J. Fielding.—Dated 10th November, 1880. 


1s 

This relates to eg for adjusting hydraulic 

rivetting machines to their work, the object | me to 

render them readily applicable to the various kinds 

of work they have to perform. In order to press the 

omy closely together, in front of the plunger A is 
tted an annular plunger B carrying a pressing tool, 


of the wort or other liquid. 


4616. Gunrowner, BF. L. Beckwith and T. B. Lightfoot. 
—Dated 10th November, 1880. 6d. 

In order to ensure an uniform density of the com- 
pressed pieces, the punches instead-of being attached 
rigid], the table head or bar by which they are 
ro on | into the moulds, are made capable of moving 
as plungers through packing into a hollow formed in 
the table head or bar, in which any desired pressure of 
water or other liquid is maintained. 

461'7. Matt anp Dryine Walker.—Dated 
10th November, 1880. 6d. 

This relates to portable malt kilns to enable small 
quantities of malt to be made therein, and also to dry 
—_ or other articles. A shell of galvanised iron is 

tted with doors, and within it is a tank capable of 
steeping the requisite quantity of barley. Over the 
tank is an oblique plate to shield off dust. In the 
upper part is a perforated floor to dry the barley, and 
another for the barley to germinate upon after steep- 
ing. A movable fire-grate furnishes the heat to warm 
and also to dry the grain. 
4618. Issuinec anp Recisterinc TickETs oR CHECKS 
TO PASSENGERS BY OmniBusES, &c., J. Hodges.— 
Dated 10th November, 1880.—(Not proceeded with.) 


2d. 
This consists in causing a ticket to be ejected from 
a locked box for each passenger, a certain number of 
such tickets being marked “free,” and entitling the 
passenger to travel without payment, so that they 
shall have an interest in getting their tickets. 


4621. ImproveMENTS IN MAGNETO-ELECTRIC SIGNAL 
Apparatus, B. G. Brewer.—Dated 10th November, 
1880.—(A communication from B. H. Johnsen and 
G. A, Edison.) 6d. 

The object of the invention is to enable magneto- 
electric machines to be cut out of circuit when not in 
use, and also to enable two distinct signals tobe given, 
as for instance a continuous and an intermittent 
ring. To accomplish the first of these objectsa shunt 
circuit is formed round the magneto machine, a 
portion of which circuit is a contact spring taking 
against a contact point. The actuating handle is 
attached to a sleeve which is loose upon the main 
driving shaft, but secured thereto by a pin on the 
shaft. On the inner end of the sleeve is a dise which 
takes against a rod, whose other end beats against the 
contract spring, the force of which is used to normally 
hold the rod pushed against the disc, so that the 
sleeve is as far out on the shaft as the slot and pin 
permit, in which condition the spring impinges on the 
contact point, closing the shunt circuit, thus practi- 


cally cutting the generator out of circuit. Upon rota- 
tion the sleeve turns loosely on the shaft till the outer 
end of the slot reaches the pin, when sleeve and shaft 
turn together; the slot being triangular causes the 
anne inward of the sleeve and disc pushing the 
rod against the contact lever, causing it to leave the 
contact point, breaking thereby the shunt circuit, and 

lling the current from the generator to traverse 


the space in which plunger B works communicating 
with an annular space round plunger A, which is also 
in communication with the supply of working fluid. 
When the plunger A is actuated, the ing tool is 
thus brought to bear on one of the plates and press 


two plates er while the rivetting tool 
ts 


advances and upsets the rivet. Different 
= and also for rivetting ina straight line or in a 
le. 


ments are shown for adjusting the machine to 


4611. Propetiinc Boats, &., R. Hall.—Dated 10th 
November, 1880.—(Not ceeded with.) 2d. 

A cylinder is attached to both sides of the boat below 
the water line, and is fitted with a foot valveand piston 
valve like an ordinary pump. Tothe wale on both 
sides are attached curvilinear or rectilinear out r 
frames, to which are centred levers to be worked by 
the boatman, the Er rods of the pumps being 
attached thereto. Water is first drawn into the pumps 
and is then forced out, and by acting upon the outer 
water propels the boat. 

4612. Sarr Fronts, S. Bowden.—Dated 10th Novem- 
ber, 1880.—(A communication from C. B. Krarup.) 
Not proceeded with.) 2d. 

The front is fourfold, and so stitched together in the 
centre where the front opens as to form on the right- 
hand side of the coating two flaps, and on the left- 

d side a pocket plait, consisting of two plaits 
stitched together at top and bottom so as to form a 
pocket extending the entire length of the front. 


4613. Bicycies, J. Beale.—Dated 10th November, 1880. 

—(Not proceeded with.) 

This relates to 


2d 
bicycle to carry either one 
or two riders. In 


a 
first place the saddle is placed 
in the centre of the back bone, and in the latter case, 
one saddle is placed over the front axle, and the 
other nearly over the back axle. 


4615. Cooumna Brewers’ Worts, H. H. 
Jaechel-Handwerck.—Dated 10th November, 1880. 
This relates to cooling worts or other 
action of air curreuts, and by contact with surfaces 
cooled by the circulation of cold water, For this pur- 
pose a tower is built containing several open floors one 
above the other, on each of which is a shallow cooling 
tank, into which the wort is introduced. The sides 
of the tower are enclosed by louvre blades that can be 
opened to regulate the admission of external air. The 
tanks are made with double bottoms, through which 


W. 
by the 
Wath eustaces 


the main circuit. Upon cessation of use the parts 
return to their normal position. To effect two 
distinct signals, a modification of the above apparatus 
is used. 
4622. Stream Repvucino Vatves, J. Wright.—Dated 
10th November, 1880. 6 
An inverted vessel A is B, 
and its lower end dips in water. Through the bottom 
of the chamber B and extending up into the vessel A 
is a pipe C through which the steam enters. The 


ted h 


RY 


vessel A is connected by a rod with a weighted lever 

F, one arm of which is connected toa valve I in the 

—f. The weight on lever F can be adjusted to 
reduced 


suit pressure of steam or vacuum 
required. 
4623. Casks, W. L. Wise.—Dated 10th November, 


1880.—(A communication from A. de Muller.)—{Not 
proceeded with.) 4d. 

So as to strengthen the ends of casks they are fitted 
with internal metal rings in addition to the usual 
hoops, such rings being of angle iron rolled with a 

continuous bead along one side or edge, and 
rivetted at their junctions, 


4624. Fountain or REsERVoIR Pens, W. R. Lake.— 
Dated 10th November, 1880.—(A communication from 
A. Tust.—(Not proceeded 2d. 

A tube is inserted in the penholder, and is filled 
with ink. In the tube is a suction device to facilitate 
the filling, and when in use it also acts as a pressure 
a piston forming part thereo jownwards 
towards the 
4626. Improvements IN APPARATUS FOR LIGHTING 

AND DISTINGUISHING Gas BY MEANS OF ELECTRICITY, 
W. R. Lake.—Dated 10th November, 1880.—(A com- 
munication from G. D. Bancroft.) 6d. 

Fig. 1 is a front view of a gas 
apparatus for lighting it, and Fig. 2 is a side elevation 


thi to igo th hen thi 
ie same as e ; when the operator then 
breaks it Sis 


become so heated as to exert its force in the 


Fic.t 
G 
4 
direction, and a single im: of the 


electric current 
then sent over the line release the shoulder C1, 
and close the cock. 

4627. Meratiic Door Kwnoss, &., A. and R. F. 
a 10th November, 1880.—(Not proceeded 
with.) 2d. 

Two shells of thin sheet brass are formed by dies 
and pressure, one ha neariy the figure of the neck 
of the knob, and somewhat more than half the body 
thereof. The other has nearly the figure of the other 
half of the knob. The widest end of the first part is 
somewhat larger than the other part, which is inserted 
therein, and the two parts secured by burnishing or 
spinning, in which the edge of the — shell is 
turned over the edge of the front she 
4628. ImpRoVEMENTS IN STEP-By-sTEP.TYPE PRINTING 

TeLecrapus, G. F. H. W Higgins.—Dated 16th 


printia tus in parallel lin 
e printing is apparatus e) es 
instead of in a pA rein line. A step-by-step 
escapement rotates the type wheel, to which is geared 
the type axle, pivotted in and carrried by a frame 
acting as a lever, the short end of which carries the 
armature of an electro-magnet. An auxiliary electro- 
magnet ensures the sychronism of the ding and 
receiving instruments. 


4630. Ancuors, J. Wright.—Dated 11th November, 
6d. 


1880. 
This relates to neon on Martin’s anchors, 
and consists in mak: “he stock A of a rec 
bar, tapering on one side from a short allel part in 
the centre towards each end, and quite flat on the 
other side, and it may fit on the shank B either side 


towards the head C; the ends are flat and cut level 
off, and the edges are planed slightly inclining towards 
the head to enable the stock to take the ground more 
freely. The total holding surface of the stock is 
approximately the same as that of the main flukes or 
D, so that the latter have the same resisting 
surface as the entire stock. 
Gas Motor Enoines, H. N. Bickerton.— 
= llth November, 1880.—(Not proceeded with.) 


A cylinder is used, one end of which is enlarged, 
and into this end the explosive mixture is drawn by 
the back stroke of the piston, the admission of air and 
gas being re; ted by passing through a measuring 
apparatus. The piston is short, and its stroke is such 
that it is drawn out into the large diameter of the 
cylinder, whereby the charge is partially compressed 
until the piston leaves the small diameter of the 
cylinder, when the charge rushes past it, and is 
— compressed by the back stroke, after which it 
is fired. 

4638. Breveraces, B. W. Allen.—Dated 11th Novem- 

to ed nitrogen d 

relates an ved ous compoun 

us flavoured beverage, consisting of 1 dram 
E uli, 30 minims dilute phosphoric acid, 25 minims 
dilute tartaric acid and cream of tartar, and 90 minims 
lime juice syrup to 5 oz. of water. 

. PURIFYING THE FEED-WATER OF STEAM 
Borers, W. Hanson.—Dated 11th November, 1880. 


6d. 

In any suitable position near the steam boiler are 
fitted two purifying apparatuses or heaters B, to the 
foundation plates of which are fixed tubes G extending 
upwards to nearly two-thirds the length of the casing, 


[46339] 
B B 
GH 
r Ur 


rtition, whichat its lower 

yy which water is admit At the bottom of the 
tube are two orifices in the partition communicating 
with the inner receptacle of the Pp L ord 
a slit on the face of the partition passes the end of the 


4+6 4.0 


lever K, which supports a disc C, such disc serving 

to open or shut off communication between the com- 

pressor and tube D. 

4643. Expiosive Compounns, C. D. Abel.—Dated 11th 
November, 1880.—(A communication from E. Sanla- 
ville and R. Laligant.) 4d. 

This consists mainly in the bination of chlorat 
with cellulose or other analogous elastic or porous 
bodies. 

4644. Mountine “‘ CHance WHEELS” IN MACHINERY, 
W. 11th November, 1880.—(Not 


proceeded with.) 3 
An ¢ part is formed on the shaft to receive 
the wheel, and is either square or he: nal, 


change xago 
the eye of the wheel being similarly formed. The 
change wheels are secured either by a set screw or a 
nut screwed on the shaft. 
4645. Harvestinc Macuines, W. G. Manwaring.— 
— llth November, 1880.—(Not proceeded with.) 


The tied a knotted cord, the 
e! a nippi apparatus at one end and 
rome the other, while the grain is forced against 
it by the progress of the apron, thus forming a bow. 
A needle then descends, carrying a sufficient quantity 
of string off the reel, and brings the string to the 
nipping apparatus, when both ends are laid hold of by 
a knotter, and the knot formed, the string being then 
severed by a cutter. 
4646. Temptes ror Looms, R. Blackwood.—Dated 
11th November, 1880.—(Not proceeded with.) 2d. 
This relates to temples for looms whereby the cloth 
is transversely stretched. Each temple consists of a 
number of small barrels provided with a cover shaped 
to hold the cloth down over each barrel, which is pro- 
vided with rings having ——- points to seize the 
cloth, and are in a plane oblique to the axis of the 
plane of the axial line of the rollers, and are rotated 
as the drag on the cloth causes it to travel. 


4651. Soap, &., W. S. Somers.—Dated 11th Novem- 
ber, 1880.—(Not proceeded with.) 2d. 

A mulated soap is prepa from a 
or other crude oil base, and is compressed by means 
of moulding boxes and dies into bars or cakes with 
regular ridges and hollows running across their sides, 
so that when packed or ranged in stacks, the ridges 
bearing against each other form spaces for the free 
circulation of air, whereby the soap dries quickly. 
4658. VeLocipepes, 7. Pritchard, jun.—Dated 11th 

November, 1880. 6d. 

This relates to velocipedes in which the driving 
wheels are allowed independent motion in turning, 
and consists in a’ ing to one side of the hub of the 
wheel an iziternal toothed wheel, the whole running 
loose on the shaft, on which is mounted concentricall 
with the internal wheel a toothed wheel gearing with 
a pinion, which also gears with the internal wheel. 
Differential chain gearing is used to obtain different 
speeds, each arrangement of gearing being put in and 
outzof action by a clutch operated by a lever. 

4654. Currinc &., F. W. Mondriaan.— 
Dated 11th November, 1880.—(Not proceeded with.) 


This consists of a of circular bevel edged shears 
mounted in adjustable bearings, in combination with 
a work table, upon which the work to be cut out is 
supported and presented to the action of the shears. 


4655. Paints, J. Chapman and G. B. Bates.—Dated 
11th November, 1880.—{Not proceeded with.) 2d. 
This relates to the utilisation of dust and chippings 
of stone, and consists in reducing them to a fine 
powder, and boiling with water until reduced to a 
paste to which linseed oil is added, and the 
thinned down by turps. 


4657. Expanpinc Dress Sranp, EF. Eavestaff.—Dated 
12th November, 1880. 2d. 

The stand can be adapted to the shape of any human 

, and consists of an ord! dress stand encased 

with an air-tight material, which can be inflated until 
it assumes the req! size. 


4659. PaPERING AND UNPAPERING WOOLLEN Fasrics, 
&., T. Stead.—Dated 12th November, 1880.—(Not 
proceeded with.) 2d. 

Three tables are used, the centre one for supporting 
the fabric during the papering” and unpapering” 
or “throwing out” processes, and the side tables for 
holding supplies of press paper, all three tables being 
mounted within a ework, so as to be capable of 
being raised or lowered by the attendants. 

4660. SypHonic APPARATUS FOR CLOSET FLUSHING, 
&c., H. B. Cooper.—Dated 12th November, 1880.—{ Not 
proceeded with.) 2d. 

This relates to apparatus to be fitted to closet 
cisterns, whereby a syphonic action for flu: pur- 
poses can be established by a pull down or a pull upof 
the ordinary chain or lever, or automatically on the 
water reaching a fixed level in a cistern. 


4664. GRAVELLING anD Hocerne, J. Chaston.— 
Dated 12th November, 1880.—{Not proceeded with.) 


To gravel roads or other surfaces an axle running on 
two road wheels carries wheels to drive circular 
brushes, above which is a ———— to receive the gravel, 
and which as it falls from the hopper is spread evenly 
by the brushes. 


4667. CapsuLes ror Borr.es, &c., L. Gros.—Dated 
12th November, 1880. (Not proceeded with.) 2d. 

A tubular piece surrounds the neck of the bottle, 
and into it fits a cap or head, the two preferably 
ha slits so as to fit closely together, and being 
formed from blanks of paper, the cap is secured in the 
tubular piece by adhesive material. 


4671. Currinc, TRIMMING, AND FintsHtne AND 


the tops secured to plates or chambers fitted 
with a cover. The bottom of each tube frame and 
each heater is made with a chamber K. The feed- 
water enters the casing of the heaters, and steam is 
passed through the pipes G, the condensed water 
passing back to the boilers. 


4640. ReeuLaTING AND MEASURING THE FLOW OF 
Liquips, H. J. Haddan.—Dated 11th November, 1880. 
—(A communication from F. de P. I. y Fargas, P. 
G. y Corvera, and J. B. y Veciana.) 4d. 

This consists of a pump barrel B connected to tube 


or GARDEN Beps, Lawns, &c., 
Clark.—Dated 13th November, 1880. 6d. 

At the end of a handle is fixed an arrangement of 
cutter-plates, so constructed as to form between 
them horizontal and vertical or diagonal knives : the 
horizontal knife also forming a base-plate, and the 
vertical knife a cutter plate, the edge of which is 
curved. When forced along the knives take hold of 
the turf and grass and evenly and cleanly cut the 
edge of the garden bed. 

4670. Sewinc Macuinery For Boots anp SHoEs, W. 
A. Dorman.—Dated 12th November, 1880. 6d. 

This relates to machines in which a curved needle is 

used, and which works with a single thread, and it 
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4601. Toy Money-pox, W. R. Lake.—Dated 9th Novem- 
ber, 1880.—{A communication from J. B. Walter.) 6d. 
A box is surmounted by a dog or other animal with 
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2d. 
over the line wire L!, The electro-magnet contained 
in the box D overcoming the force of a spring 
working in the U-shaped arms, pulls down the 
armature H, and releases the shoulder Cl from a pro- 
jection. The spring G being at the temperature of 
the atmosphere forces inward the segmental arm, 
the cock at the same 
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consists in viding mechanism to vary the length 
of the up to th 
— to the thickness of the material being sewn. 

is is effected by providing means whereby the 
fulcrum of the lever that gives motion to the needle 
may have a limited movement, so as to absorb a 
certain part of the motion that would otherwise be 


imparted te the needle, this movement of the fulcrum 
being regulated by connecting the mechanism that 
determines the extent thereof, with a pressure piece 


_in contact with the surface of the material, in such a 
regulates 


manner that the thickness of the ma’ 

the movement of the fulcrum. 

4674. Castes, R. Kendal.—Dated 13th 
November, 1880.—{ Not proceeded with.) 2d. 

in order to preserve cables from bo: 

i they are surrounded by a zinc sheathing, 
which, when immersed in the sea, rapidly becomes 
coated with a dense deposit that is very difficult to 
pierce. 

4676. Pex Kwyives axp Pocker Knives, H. J. 
Haddan.— Dated 13th November, 1880 —(A commu- 
~ Jrom EB. Prinat.)—{Not proceeded with.) 
pals 

A hollow metallic cylinder is fastened on its sides 
and rounded at the ends, the holding the blades 
being fixed to a solid frame, while one of flat sides 
is pivotted at one end so as to form a cover, which can 
be opened to seize any of the blades. 


4677. Treatinc anp Date Fruit axp 
Seep ror Beveraces, T. F. Henley.—Dated 13th 
Jovember, 1880. 2d. 

The date fruit is subjected to a regulated amount of 
torrefaction in a close retort so as to convert the 
parenchyma or substance of the fruit into a high- 
flavoured bitter material. The vapours from the retort 
are condensed and form a bye-product in the form of a 
valuable essential oil, and also an acid liquor which 
can be used in place of vinegar. The dried dates are 
removed to a revolving drum or scrubbing machine 
witha wire gauze surface, through which the pulverised 
he of the fruit passes, leaving the seeds 

hind. The seeds are then roasted and ground, and 
mixed with the powdered fruit pulp. 

4679. BREEcH-LOADING Fire-aRs, C. Kesseler.—Dated 
13th November, 1880.—(A communication from 0. 
Hecht.)—(Not proceeded with.) 4d. 

This consists, First, of a middle piece with an interior 
cartridge extractor, a trigger plate, and triggers; 
Secondly, of the barrels and exterior cartridge ex- 
tractor, hook, eye, and wedge or cotter; Thirdly, of 
the breech block or closing piece, with the firing pins, 
a and lock ; and, Fourthly, of the stock and its 
jocks. 


4681. Appiyrnc Preservative Coatincs To Iron 
anp Sree. Pires, SHeets, &c., N. Smith.—Dated 
13th November, 1880.—( Not proceeded with.) 2d. 

The pipe to be coated is first dipped in lime water 
or thin milk of lime before applying the bituminous 
or similar coating. 

4683. Gas Lamps, C. W. Siemens.—Dated 13th Novem- 
ber, 1880. 6d. 

This relates to heating the air supporting combus- 
tion by means of the products of combustion. In the 
centre of the burner is fixed a cylindrical stem B made 
of copper coated with platinum or other refractory 
substance, so as to act as a reflector. This stem extends 
above the burner, and has fixed on its upper end a star- 
shaped crown, and also below the burner, where it is 


bored out to form a passage for gas. Between a collar 
on the lower part of the stem and a nut are clamped a 
number of perforated copper discs C kept a certain 
distance apart and contained within a caseD. Above 
the discs is fixed a deflecting cone E. The air 

up through the discs, and becoming heated is deflected 
on to the burner. The vessel F may contain a suit- 
< through which the gas passes and is 
enri 


4685. ManuracturRE oF PaPER FOR PRODUCING 
Writinc anp OTHER Marks THEREON, A. Ford.— 
Dated 13th November, 1880. ‘ 

This consists in im ing to paper, by combin: 
therewith suitable chemical agents, the 7 oO} 
— or developing dark lines when and where 

ere is passed over the surface of such paper a pen or 
instrument moistened with water, or other liquid not 
being a strong acid or alkali. 

4687. Fancy Exastic Yarn, C. Crosier.—Dated 13th 
November, 1880.—(Not proceeded with.) 2d. 

This consists in twisting together threads of various 
kinds and colours, together with strands of india- 
rubber, the latter being at the time the threads are 
being twisted together stretched to their greatest 
length, so that when released the india-rubber con- 
tracts, and carries with it the threads, which are thus 
drawn into a series of small loops clustered round the 
central elastic strands, producing an effect resembling 
chenille. 

4688. Cicar Cuirrer, F. H. F. Engel.—Dated 13th 
November, 1880.(A communication from J. W. 
Wohlers.) 4d. 

The clipper produces a wedge-like cut in the end of 
a cigar, and it consists of a stem witha metal chamber 


. atone end to receive the end of the cigar, the lower 


end of the chamber having an opening in its wall at 

opposite sides, where the chamber is enlarged. A 

knife of angular shape ee to the sectional 

sate through the wall is hinged to the lower end 
the stem, and is kept up by a spring. To clip the 

cigar the knife is depressed. 

4689. Winptasszs, J. Waters.—Dated 13th November, 

1880.—(Not proceeded with.) 2d. 

In order to prevent the surging or fleeting of the 
cable when hauling in or paying out, the windlass 
barrel, instead of be’ entirely carried between the 
bits, a portion of it is outside of them, thi 


e 
porting bit at each end being arranged between the 


inner ion of the barrel which receives the chain 
from the hawse pipe, and the outer portion from 
which the chain is led to the locker. 


4690. Potes ror Lawn Tennis, H. Y. Dickinson.— 
Dated 13th November, 1830.—({(Complete.) 4d. 

This relates to the method of tightening or loosening 
the net, and consists in inserting in the top of the 

le a pin, which revolves in a socket, and carries a 
ake lever by which it is revolved, the net rope 
being secured to the pin. 

4692. Sranps on Howpers For MAatcu-BoxEs, P. 
Jensen.—Dated 13th November, 1880.—(A communi- 
cation from B. A. Nilson.{Not proceeded with.) 2d. 

The stand is pressed out of tin plate, and is to be 

b xy the w: A tongue is cut and pressed out 

of the lower part, and, when the match-box is 

inserted, serves to push up the inner match containing 
part of the box. 


4694. Recisrerinc on CHECKING THE IssUE OF 
Tickets, EB. Braubach.—Dated 13th November, 1880. 
—{Not proceeded with.) 2d. 

A string of tickets perforated at their points of 
severance is attached to two tapes, fastened at 
one end to a barrel, and passing round toothed wheels, 
having their other ends secured to « slitted piece. As 
the tapes pass along the tickets come in contact with 
a plate and are severed and ejected through a slot in 
the casing. 

4695. Taermowerer, H. H. Lake.—Dated 13th Novem- 
ber, 1880.—(A communication from R. and H. 
Mathieu, fils, and J. A. Tremeschini.) 6d. 

The thermometer is based on the well-known prin- 
ciple of the diff in the ficient of expansion 
of metals, and is more particularly adapted for medical, 
surgical, and veterinary purposes. < 
4698. CrusHING, AND PuLverisiNe, J. 

Shackleton and G. J. Kemp.—Dated 15th November, 
1880.—(Not proceeded with.) 2d. 

This consists of a large pan witha smaller pan in the 
centre. In the larger pan are rollers caused to revolve 
on their axes by the motion of the pan, which is 
driven by suitable mechanism. In the smaller pan is 
also a roller, and in this pan chalk is placed, and as it 
is crushed is forced out into the larger pan, where it 
mixes with the clay. 


4700. Pianorortes, J. Kew.—Dated 15th November, 
1880.—(Not proceeded with.) 2d. 

This relates to pianos with a “‘ vertical iron front” 
or frame, and consists in supporting the upper and 
lower parts inst the strain of the strings by a 
stretcher bar, between which and the frame the belly 
is placed, the stretcher bar being screwed to the usual 
bracing and provided with projecting abutments, 
which = through the belly and engage with squared 
parts of the frame, without projecting beyond it. 
4'702. Burrons or FasTeNtnes ror GLoves, &c., F. 

H. F. Engel.—Dated 1ith November, 1880.—(A com- 

B. 

A projecting pin on one part o e fastening is 
pushed into the enlarged eye of the other part ‘the 
two parts being secured on the glove or other article 
by means of a ring formed round their edges, and 
which, when passed through the material of the glove, 
is turned down. 

4705. Comptnc Macuines, EF. de Pass.—Doted 15th 
November, 1880.—(A communication from J. Imbs.) 
—{Not proceeded with.) 2d. 

This relates to apparatus for the double combing of 
fibrous material, and consists in causing the super- 
position or consolidation in the first combing machine 
to take place at very short intervals, and instead of 
obtaining a very thin carded sheet, which by ing 
through a funnel is converted into a sliver, a fleece of 
any desired thickness, perfectly regular, and which 
can be rolled for its whole width, so as to be carried 
direct to the second combing machine without any 
intervening operation, is obtained. 

4720. Generatinc Heat py BuRNING 
&c., J. M. Forbes, jun.—Dated 16th November, 1880. 
—(A communication from B. N. Huestis.) 2d. 

This consists in generating heat by burning petro- 
leum over or in connection with a bed of calcium or of 
common lump lime. 

4763. VeLocirepes, &c., C. G. Hawkins.—Dated 18th 
November, 1880. 6d. 

The two small wheels of a tricycle are placed on a 
rigid axle to the middle of which is join the back- 
bone, and by guides or by adjusting the direction of 
the axis of the pivot the axle is made to swivel either 
in a plane parallel to the forward axle, or to incline 
to the forward axle, when the frame and fore part of 
the machine is leaned over tooneside. The invention 
further relates to combined foot rests and brakes, to 
arm rests, and also to the driving gear. 


SELEOTED AMERIOAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


240,983. TeLerHone Cenrrat Orrice APPARATUS, 
T. Gardner Ellsworth, New York, N.Y.—Filed April 
28th, 1880. 

Brief.—The switching ap tus consists of a number 
of horizontal rows of metallic plates, all the plates in 
each row being connected by a wire at the back of the 
switch board, and each row being connected with an 
operating stand having the necessary apparatus for 
signalling and receiving orde*s. The subscribers’ lines 
pass to ground through annunciators, and may be 
connected by flexible conductors and plugs to the 
above-mentioned plates, connection teles made by 
plugging to the same horizontal row. Claim.—({1) In 
a telephone central office system, the combination, 
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with the isolated stand M and the ic instru- 
ments, switches I, and call key H', thereon, 
of the annunciators H and switches G, connected as 
shown, the switch board A, having plates C, connected 
by wires D and provided with holes or sockets, the 
flexible switch cord N, having terminal plugs, and 
the wires E, which connect said switch board and the 
stand switches I, all as shown and described. gong 
a telephone system and a the hollow tele- 
phone stand M, constru substantially as herein 
and described. 


241,013. Sutxy Revotvine Rake, Henry Hitchcock, 
Lyons, Mich.—Filed January 3rd, 1881. 
Claim.—The combination, with the traction wheels 
E, having the belt pulleys F secured thereto, and 
rake head I, having teeth arranged on one side only 


of said head, and carrying the belt pulleys H, of the 
bolts G, sliding boxes J, rock shaft L, having end 
cranks, lever M, spring, and connecting rods, sub- 
stantially as described. 
241,018. SeLr-ctosinc Faucet, John C. G. Hupfell, 
New York, N Y.—Filed February 26th, 1881. 
Claim.—{1) The casing or body of a faucet provided 
with the recessed top wall, and the flexible imperfo- 
rate diaphragm arranged over the same and adapted 
to be depressed by the thumb or finger, in combina- 
tion with the loose sliding valve rod extending 
through the top wall of the casing and terminating 
below the diaphragm, substantially as and for the 
purpose described. (2) A faucet casing A, constructed 
with the inlet and outlet chambers, and having the 
exterior of its top wall provided with the concave 
recess, and the opening E, in bination with the 


IS 
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sliding valve rod B, the dia) = J, arranged over 
the primera recess, and the ng I, retaining th 
diaphragm in place, substantially as described. (°) 
In a faucet such as described, the body A, having the 
chambers X and I, perforated concaved top wall, the 
threaded shoulder, the threaded coupling extensions 
F F!, and F?, and the exterior laterally projecting arms 
K K, all substantially as shown and described. 
241,032. Macuine For MakiNG CurnvepD Lrap Pipe, 

Robert Layng, San Francisco, Cal.—Filed September 

4th, 1820. 

Claim.—In combination with the reservoir cylinder 

A, the partition B, dividing the same into two com- 
partments, the straddling plunger K, and the escape 


passages leading from each compartment, opened and 

closed by suitable valves, as and for the purpose 

herein described. 

241,053. Macnine, Hans J. 
Muller, New York, N.Y., assignor to himself and 
Alexander Levett, same place.—Filed November 9th, 
1880. 

Brief.—A relay and resist are bined with 
the secondary circuit to direct the secondary current 
through the field magnets in the same direction as the 
primary current. arms of the armature wheel 
are broad in the direction of the axis, to serve as fans 
for cooling the bobbins. Claim.—{1) In a dynamo- 

ectric hi the bination of the negative 
wire with a relay and a resistance, substantially as 
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shown and described, for the purpose of conducting 
the secondary current through the field magnets in 
regulate the permanent charge o e machine. (2 
In a dynamo-electric machine, the rotating armature 
wheel, having open sides and a series of broad spokes 
arranged radially and severally parallel to its axis, and 
the broad periphery, having openings between 

two spokes a between two coils, , t as shown 


and —_— to operate as and for purpose 


241,067. TeLecrapnic Revay AND REPEATER, Charles 
A. Randall, New York, N.Y., assignor to Philip q, 
Randall, same place.—Filed March 11th, 1881. 

Claim.—The combination with a confined elastic 
armature arranged for operation by an electro- et, 
of a metallic contact t carried by said armature, 


and two other contact points either or both electrical, 
arranged to be operated by the action of the armature, 
and arranged to yield together, but to preserve a fixed 
distance from each other, substantially as described. 
241,069. Car WuEeL, James Righy, Montreal, Quebec 
Canada.—Filed October 27th, 1880. 

Claim.—(1) In combination with the body portion 
having the inner plate extending outward to hold the 
tire, the removable tire portion and flange portion, as 


described. (2) The body portion having the inner and 
outer plates, the radial arms and the short arms, as 
described. (3) In combination with the body portion 
and tire having recesses, as described, the flange 
portion having the studs, as described. 
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THE company which is to undertake the 
construction of the Newfoundland Railway is 
to receive 5000 acres of land for each mile of 
railway, or 1,700,000 acres for 340 miles of rail- 
way. This, the Colonies and India says, equals 
one-sixteenth of the entire area of the Colony. 


South MusruM. — WHITSUN 
WeEEK.—Visitors during the week ending June 
1lth, 1881 :--On Monday, Tuesday, and Satur- 
day, free, from 10 a.m, to 10 p.m., Museum, 

,633 ; mercantile marine, building materials, 
and other collections, 21,106. On Wednesday, 
Thursday, and Friday, free, from 10 a.m. till 
76; mercantile marine, 


STRENGTH OF THE FRENCH ArMY.—The French 
Minister of War has presented to the Chambers 
a report on the selections for mili service 
since the passing of the new law of general 
compulsory service in 1872. It ap s that at 
the end of 1879 there were— ly 
military service, 316,662; found to be unfit for 
service, 34,857 ; declared fit for service, 281,805 ; 
enrolled in the active army, 152,502; a total of 
1,154,796. It appears, therefore, that since 1872 
1,154,796 men have through the ranks of 
the active army in France. But these men are 
of two categories. The “ first portion,” two- 
thirds of the whole, amounting to 769,864, have 
served with the colours an average time of about 
four years. The remaining third, or ‘second 

rtion,” amounting to 384,932 men, have served 
or about ten months only. Account would also 
have to be taken of the ‘‘ one oy volunteers,” 
and of those who were originally declared to be 
(temporarily) unfit for service, and being sub- 
sequently pronounced fit were enrolled in either 
category of the activearmy. But the correspond- 
ing res arenot given. It would be interesting 
says the Z'imes, to know how many of the 1,100,000 
trained men are now alive and actually available 
for service if called upon, 


| | 
| | 
| | 
| 
| 
| I 
| mi 
4 
| F 
| 
\ 
| ISS 
| | 
Gp | 
| | 
| WAAL 
| 
e 
j rs | 
(AX) | | 
| N 
| 
yl in former years, 47,089. Total from the opening fi 
| of the Museum, 20,062,722. 
| 3 1 
| | 


JunE 24, 1881. 


THE ENGINEER. 


457 


THE ADMIRALTY AND NEW ALLOYS. 


ArrentION has been recently directed to a new bronze, 
having valuable mechanical properties, said to have been 
discovered by Professor Thurston, of the Stevens Insti- 
tute, New York. As a matter of fact investigations in 
the same direction have been in progress in this country 
for several years past, having a wider scope than the 
mechanical properties of the alloys. Until recently, 
Muntz, or yellow metal, was the only forgeable alloy of 
copper and spelter-in practical use in this country. Its 
great strength and cheapness caused it to be extensively 
employed for shipbuilding and engineering purposes, but 
it has been found liable to failure in wear in certain cases, 
owing to some internal change to which it is subject. 
This peculiar defect was noticed soon after the metal was 
introduced, but it was supposed by some parties to have 
its origin in mechanical strains exercised either in its use 
or its preparation, Other inquirers, with more reason, 
attributed the circumstance toa molecular change reducing 
the cohesive force of the atoms and thereby weakening the 
metal. 

In the early part of 1874, in consequence of numerous 
cases of failure in respect to Muntz metal in ships of the 
Royal Navy, the attention of the Admiralty was drawn to 
the subject, and they directed inquiry to be made as to the 
cause of these failures. Mr. Farquharson, to whom the 
matter was referred, found that the causes of decay which 
had been suggested would not account for that which 
actually took place. In the numerous cases which came 
under his notice, two conditions of use were always 
observable, namely, salt water and contact wit! an electro- 
negative metal—a fact which pointed strongly to electro- 
chemical action as the cause of the change. On the other 
hand there was a total absence of surface-pitting. To the 
eye the surface of affected bolts was as smooth and perfect 
as when they were first made. It was difficult to under- 
stand how an internal change, such as actually took place, 
could come to pass in the way inferred. Fortunately a 
very simple expedient proved beyond doubt that salt 
water had penetrated an apparently sound and close 
metal, and the mystery was thus dispelled. Bolts, 3}in. 
in diameter, which had been used for securing propeller 
blades, were shown to have been thus penetrated to the 
centre. In view of these facts, the conclusion that a por- 
tion of the zinc had been dissolved out was inevitable, 
and this explanation has been thoroughly verified by com- 
paring analyses of affected and unaffected parts of the 
same bolts. 

The circumstance that no such change as that to which 
we now refer was to be found in any of the numerous 
varieties of gun-metal, rendered it probable that it was 
peculiar to alloys of copper and zinc, so that if a forgeable 
metal could be produced with tin in its 
having the requisite strength and ductility, the alloy thus 
formed would be free from the defect complained of. In 
the latter part of the year 1874 an alloy, composed of 62 

rts of copper, 37 of spelter, and 1 of tin, was proposed 
> Mr. Farquharson, as possessing the requisite mechanical 
properties. The Admiralty thereupon referred the ques- 
tion as to the endurance of such metal to Dr. Percy, of the 
Royal School of Mines, in conjunction with Mr. Farquhar- 
son. These parties, after subjecting an alloy of this 
description to severe tests, under which the Muntz metal 
completely failed, reported to the Admiralty in 1879 that 
the new compound had stood the tests satisfactorily. 
Accordingly it was adopted as the service alloy under the 
title of “naval brass.” The process of manufacture is the 
same as for yellow or Muntz metal. To insure the best 
results, Australian or English B.S. copper should be used, 
and the proportions of metal stated seep closely adhered 
to, due oteass being made for the loss of zinc in the 
process of melting. hen finished cold, and left un- 
annealed in rods and sheets of moderate thickness, the 
metal has a tensile strength of from 67,000 lb. to 72,000 lb. 
per square inch, according to the amount of rolling it has 
received. Bolts of any size can be made of it, the usual 
practice being to take a rod the size of the bolt required, 
and to form the head by upsetting in adie. This is done 
without stress or injury to the metal in a bolt or rivet- 
making machine, with heads two diameters of the bolt. 

The new alloy is specified for all ships built for the 
Admiralty, and the details now given may be of service to 
contractors and others using naval brass. The metal not 
being fusible until above a red heat, gives promise of being 
valuable as linings to main brasses of engines, and for 
other cage where white metal is now used, and we 
understand that arrangements are in progress for testing 
its value under such conditions. The result will be 
awaited with interest by many who have experienced the 
need of a good bearing metal. With the resources at the 
command of the Admiralty, much might be done in prac- 
tical metallurgy that would benefit both the public service 
and private trade, and it is gratifying to know that some- 
= of this kind is going forward. It will be remem- 
bered that about two years ago we were favoured with the 
results of important experiments for ascertaining the effect 
of moderate degrees of heat on the tenacity of gun-metal 
and other alloys in common use. We believe that other 
experiments have been recently made and are now in pro- 
grees, with a view to develope improvements in the pro- 

uction of bronze for engineering purposes, especially as to 
a method of obtaining a high transverse strength combined 
with sufficient ductility to withstand such blows as fre- 
quently prove fatal to screw propellers, Should these 
efforts prove successful, a very important advantage will 
be gained. 


LUNDBORG'S HIGH SPEED STEAMSHIPS. 


THE proposals which have recently been put forward for the 
construction of a fleet of high speed Atlantic steamers ; the 
launch of the City of Rome ; the building of gigantic ships by the 
Guion and Cunard companies, all point the same way, and 
indicate the existence of a desire to place England and America 
virtually yet closer together than they are, now. In certain 
respects the problem to be solved is very simple. Most of the 
conditions to be fulfilled are perfectly understood. An average 


speed of at least twenty miles an hour must be maintained 
incessantly while a storm-swept ocean, 3000 miles broad, is being 
traversed. It is known that there is no possibility of doing this 
with vessels of less than 5000 tons displacement, and it is 
nearly certain that much more will be required. An average 
speed of twenty miles means that a higher velocity than this 
must be attained now and then when wind and sea are not 
dead against the ship. Thus it comes to pass that the 
express Atlantic steamer of the future must be a vessel of 
enormous engine power. We have already pointed out the great 
difficulties that stand in the way of utilising 14,000 or 15,000 
indicated horse-power at sea. It will be readily conceded, that 
although the conditions of success are as we have said known, the 
means of securing these conditions have not been settled. It 
is evident, however, that it is of the utmost importance that the 
resistance of the ship should be as small as possible. Now the 
late Mr. Froude taught the world a lesson which has often been 
misunderstood. He pointed out that the form of a ship’s hull 
had little or no effect on the power required to propel her, and 
in saying that he was quite right in one sense ; but he did not 
stop there. He added that eddy making was the great source 
of resistance, and eddy making depends very much indeed on 
the shape of a hull. To eddies and skin friction the whole, or 
very nearly the whole resistance of a ship may be attributed, but 
these are both largely dependent on the shape of a ship’s hull. 
Now it is not perhaps too much to say that no further progress 
is possible in the direction of reducing the resistance of ships, so 
long as we adhere to existing models, The London and North- 
Western Railway Company’s Holyhead steamer Violet is pro- 
bably at this moment the fastest steamship in the world. She 
has attained a velocity not much less than that of torpedo 
boats, but no express Atlantic steamer could be built like her. 
The Violet is a paddle boat, and what will suit paddles will not 
answer for screws. A new departure is necessary. 

We illustrate at page 461, a design prepared by Captain C. G. 
Lundborg, of Sweden, a naval architect, and we give prominence 
to this design, because it appears to us to be full of promise. It 
has been argued that the design is not a good one for a cargo 
steamer, and we concede at once that it is not worth while to 
build a steamer of this type to attain a speed of eight or nine 
knots. Our readers, we must ask to bear in mind, have before 
them a design for an Atlantic passenger steamer, which while 
affording ample space for passengers and valuable cargo, has been 
prepared with the primary object of attaining a velocity of 
twenty to twenty-one knots an hour, with a comparatively 
moderate expenditure of power. Our engravings show the form 
of the ship so fully, that little or no description of any kind is ne- 
cessary. It will be seen that the prominent idea involved is that of 
making the main body of the ship divide the water horizontally 
instead of vertically. It will perhaps be conceded without much 
hesitation that by adopting this system of construction it 
becomes possible to build a ship of the greatest capacity for a 
given draught—an advantage which speaks for itself. But 
besides this it is also evident that this ship of shallow draught 
and great capacity can have admirable lines. In other words, 
her resistance may be reduced to a minimum. The principle 
admits of the naval architect imparting to his ship a splendid 
clean run aft, and the screws can be carried far astern and yet be 
perfectly supported. The advantages to be derived from thus 
placing the screws far astern have been insisted on by the late 
Mr. Froude. It will also be seen that no scheme has ever before 
been put forward which is so perfectly adapted to the use of 
twin screws. When it is desired, the stern of the ship can be 
carried further aft, as shown by the dotted lines, to protect the 
screws ; but this would probably be unnecessary. It will also be 
seen from the cross section that there is ample room provided for 
engine power, notwithstanding the excessively fine run of the 
hull aft. The accompanying table contains the calculations on 
which the anticipated performance of the ship is based. 


Synopsis of Description and Calculations relating to an Occan 
Steamship upon new designs. 


Extreme length ... ... ©... 500 feet 

depth amidships from top of rail 45°5 
Length on load waterline... ... ... ... 450°0 ,, 
Breadth on load waterline ... ... ... 56°0 ,, 

a on upper deck (outside of frames) 63°0 ,, 
Depth below load water line (draught of 

Depth of extreme forward end (horizontal 

Depth of lower part of the hull (midship 

section) from outside of bottom plating 

to top of maindeck beam ... ... ... 22°5 ,, 
Depth from skin to main deck beam... :19°5 
Height between the decks 
Area of midship section below load water 

line (greatestiminersed transverse area= 1474 sq. ft. 
Co-efficient of greatest immersed trans- 

Area of load water plane ... = 18,154 sq. ft. 
Co-efficient of load water plane... ... = 0°7 
Displacement to load water line= 523,980 c. ft. 

= 14,971 tons 

Co-efficient of fineness of displacement = 0°590 
Distance of centreof buoyancyfromstern = 253°76 feet 
Depth of centre below load water line = 11°673_,, 
Height of metacentre above centre of 

Height’ of ee above centre of 

gravity of the ship when fully equipped 

and loaded = 4°087.,, 


Wet surface when immersed to load water 
Angle of obliquity at entrance and run = 6 deg. 40 min. 

The ship is to have two propellers of 20ft. diameter and 30ft. 
pitch. The propelling power to consist of four compound 
engines, two on each propeller shaft, developing each, when 
making 80 revolutions per minute, 5700 indicated horse-power, 
or for all four engines together 22,800 indicated horse power. 

With this power the speed, according to Professor Rankine’s 
formula, would be 20°2 knots per hour; but that speed would in 
all probability be exceeded, as little power will be lost by wave- 
making, the water having a clean run astern, being divided bori- 
zontally by the lower part of the hull. 

The ship would have room to accommodate about 600 first- 
class and 1500 second and third-class passengers and carry 3000 
tons of cargo, (or 4000 tons if loaded to 26ft. draught of water), 
besides 3200 tons of coal, sufficient for 180 hours if steaming at 
fullspeed. 

The great height of the metacentre above the centre of gravity 
of the ship would safely permit yet another deck to be added, even 
with the unusual height of more than 9ft. between the decks, 
thus largely increasing the space and giving room for a much 
greater number of passengers, 


The ship is designed to be built of iron or steel, with a double 
bottom up to the angle of greatest beam at 13ft. below the load 
water line, and with a great number of water-tight compartments, 
transverse and longitudinal. ‘ 

The weights of the parts making up the displacement and their 


distribution are as follows :— 


Weight of ship’shuil ... 4579 tons. 
» on main deck (cabin fittings, 
Weight on spar deck do... 212 » 


» on upper deck (deck houses anchors, 
winches, boats, steering gear, &c.) 


Weight of masts, spars and sails... ... ... 100 . 


” 
Weight of provisions and stores... ... ... 
a hemp and chain cables (besides 
those on upperdeck)... ... ... 
Weight of engines and boilers, with water 3150 __,, 
Weight of funnels and ventilators oo a 


Total ... 14,971 tons. 


In calculating the centre of gravity of the ship, due care has 
been observed not to get it too low down, so that the height of 
the metacentre above that point may be relied upon as being at 
least as much as stated. The stability, as will readily be seen by 
the form of the lower part of the hull, is very great, increasing 
rapidly after the first few degrees of heel. 

As the result of the calculations as stated above can easily be 
verified by our engraving, we will only add the calculations 
as to the speed :— 

Wet surface... ... ... ... = 52,554 aq. ft 
Mean angle of obliquity = 6 deg. 40 min. 


3 
Rankine’s formula: v = — 
S$ (1+ 4sin + sin *9) 
Sin 6 deg. 40 min, = 0°1161 ; sine? = 0°013479 
4 


s 
? 


4 sin = 0°05391 

sin * = 0°00018 

1:00000 

1°05409 

Augmented surface = 52554 x 1°05409 = 55396 

_ 20,000 x 22,800 _ 3 

8281 = 20°2 

Hence the speed = 20°2 knots per hour. 


The projection of the hull below water will go far to secure 
immunity from rolling, and presents no difficulties of construc- 
tion which cannot easily be overcome, while it will tend to give 
a strong ship as well as one which will be fast. 

In conclusion, we may point out that we have in Captain 
Lundborg’s design, one which gives a ship with exceedingly fine 
lines and the smallest possible amount of what has been termed 
by Rankine “augmented surface,” whenever the size of the ship 
is such that the draught can be about half the beam. Capt. 
Lundborg’s patents have only been completed within the last 
two months, but his designs have been very favourably received 
by several eminent authorities both in this coun and the 
United States. Capt. Lundborg’s designs are not only the result 
of mathematical investigation, but of long and skilfully con- 
ducted experiments, which gave without any exception results 
always in favour of Capt. Lundborg’s model. We trust that the 
merits of the design will soon be brought to a practical test by 
the construction of a steamer of moderate size. It is impossible 
to overrate the importance of the problem which we dare to 
think Capt. Lundborg has gone some way toward solving. 


TRIAL TRIP OF THE ALMIRANTE BROWN. 

Tue Almirante Brown is a twin screw armour-clad corvette, 
built by Messrs. Samuda Bros. for the Argentine Republic. She 
was launched 6th October, 1880, and fitted with engines and 
boilers by Messrs. Maudslay and Co., Lambeth. 

She is a vessel of moderate size, combining all the latest 
improvements in construction, armour, and armament. The hul 
of the vessel is built entirely of Siemens’ steel ; the armour iS 
“compound” or steel-faced, consisting of an armour belt 9in- 
thick at water-line, and 6in. thick below water, extending 120ft- 
in length and protecting the engines, boilers, and magazines: 
There are cross bulkheads at the ends of the belt, which reach 
from 4ft. below the water-line to the main deck. Above the 
main deck amidships, is an armour plated battery with double 
embrasures at the fore end, and containing in all six guns. The 
thickness of armour on the battery sides is 8in. and 6in.; that 
on the ends 7in. and 6in. The armour plates on the belt and 
battery are worked on a teak backing averaging 10in. thick. The 
armour plates are secured to the vessel with bolts and nuts, 
screwed from the inside, and so arranged as not to wound the 
steel face of the armour. Horizontal armour of steel plates 14in. 
thick is worked from the battery to the ends of the vessel, form- 
ing a shell-proof and watertight deck 4ft. below the water, 
protecting the steering apparatus, &c. The bottom of the vessel 
is covered with teak planking 3in. thick, and zinc sheathing as a 
protection against fouling. The vessel is fitted with a double 
bottom, and divided by transverse bulkheads and steel decks into 
numerous water-tight compartments. The vessel is rigged with 
two pole masts, giving an area of sail of 10,000 square feet. 

The ship is 240ft. long between the perpendiculars, 50ft. beam, 
and 21ft. 1lin. deep from the underside of the main deck to the 
garboard strake. She can stow 650 tons of coal, sufficient to 
supply the vessel when steaming at a moderate speed—say of 
10 knots per hour—for eighteen days, and enabling her to travel 
4300 miles. 

Her armament consists of six 8in. breech-loading 11}-ton 
in battery, capable of throwing a projectile of 180 Ib, ese 
guns are so placed that they can be fired in a line parallel with 
the line of keel, one 8in. 114-ton gun at bow, one 8in. 114-ton 
gun at stern. These guns are all constructed on the latest 
breech-loading principles, and mounted on wrought iron carriages 
and slides, manufactured by the makers of the guns, Sir Wm. 
Armstrong and Co., of Elswick. Four 12-centimetre breech- 
loading guns with hydraulic Albini carriage and slide on upper 
deck, and two ditto on battery deck ; two 9-pounders for boats 
and field carriage for ditto for use on shore. She is propelled by 
two pairs of inverted compound surface condensing engines ; 
high-pressure cylinder 52in. diameter, low-pressure cylinder 
90in. diameter ; stroke 3ft. 3in.; diameter of crank shaft 1agin. ; 
of crank pins 14in.; length of connecting rod 6ft.; steel piston 
rods 8}in. diameter ; one air pump to each set of engines 4lin, 
diameter ; two feed pumps ditto 6in. diameter, twe bilge pum 
ditto 7jin. diameter ; condensing surface 9000 square feet. Each 
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pair of engines works its own screw, and is fitted in a separate 
engine-room. The boilers are eight in number—oval tubular. 
The boiler-room is divided into four separate water-tight com- 
partments, and the machinery is so constructed that should three 
of the compartments be disabled the other compartment will 
remain intact with its complete set of pipes and valves. There 
are eight boilers and twenty-four furnaces. The diameter of the 
furnaces is 3ft. 3in. There are 283 tubes in each boiler 3in. 
diameter, and 6ft. Gin. between tube plates. The grate surface 
is 507 square feet ; the heating surface 13,674 square feet ; the 
pressure on the safety valves 65 lb. per square inch. The engines 
are provided with Durham's patent velometers for preventing 
racing at sea. 
On her measured mile trial at Maplin sands, on 14th June, 

1881, she attained the following results :— 

Draft forward 18-6 ) = 19-2 mean and 4237 tons displacement and 

Draft aft 19°10 .. S33ft. M.S. 


Runs. Knots. 
lup.. 15-789 
13°914 
2 down 12040 14°021 
14128 
8 up.. 16-216 14158 
14°187 
4 down 127162 13°977 
13°S06 
5 up.. 15°451 13°991 
14177 
6 down 12°903 Mean of means 
56°167 + 4 = 14-042 
Revolutions .. 90°05 Indicated horse-power .. 5400 


On her six hours’ trial of 16th inst., the vessel being in all 
respects as before, the mean indicated horse-power was 5470, 
revolutions 894. So that more power and more revolutions were 
 amsene continuously for six hours’ time, than on measured 

e. 

The detailed particulars of the ship's six hours’ run may be 
thus stated :—The vessel left the Royal Albert Docks on Monday, 
June 15th, about 12 noon, and proceeded down the river at an 
easy speed to Sheerness, where she was anchored and lay for the 
night. The stokers for the trials were lent from Chatham Dock- 
yard by the Admiralty, and were sent on board early on Tuesday 
morning, June 16th, in charge of an engineer and doctor. His 
Excellency Sehor Manuel Garcia, the Argentine Minister, and a 
numerous party, including Admiral Sir Houston Stewart, Mr. J. 
D. A. Samuda, Mr. Joshua Field, Commodore Cordero, Captain 
Urtubey, the secretary of the Argentine Legation, Mr. J. Wright, 
engineer-in-chief of the Admiralty, Mr. Telford Field, Mr. G. 
Duncan, Mr. Walter Maudslay, Mr. W. Hales White, Assistant 
Constructor of the Navy, and designer of the vessel, Mr. Kelson, 
and a number of gentlemen connected with the Argentine 
Government left Victoria by special train soon after eight, reachi 


The corvette then returned to her moorings at Sheerness, and 
lay there until Thursday, June 16th. She started again at half- 
past ten on that morning, and steam having been got up to the 
full pressure, the half-hourly observations were commenced 
at 11°15, with the following results :— 


Revolutions. | Vacuum. Indicated H.P, 
83 Total 
LH.P. 
2 Star. Port. Star. Port. 
Ist 59 87 88°26) 
Qnd 55 87°33) 88°53) 26h | 
3rd 5S 
4th 58 88°83 89°76 | 26h) 26 
Sth 60 90°6 90°9 | 
6th 58 89°63 S976 Wh 
Tth 58 We 2 
Sth 59 89S | 90°6 | 26h 25} 
9th 59 88S 2 
10th 59 89°76 90°36) 26h 
lith 59 89°13 90°26 26} 26 
12th 60 893 | 


We give below carefully reduced copies of diagrams taken from 
the engines when indicating 5668-horse power collectively. They 
leave little to be complained of. The low-pressure di 
being particularly good. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE SANDERS AND CLAYTON BRAKES, 


Sir,—Permit me s to offer some remarks, in time, respecting 
the brake question ; for the present is one momentous in the history 
of continuous brakes. Many railway accidents have occurred 
through defective permanent way, defective rails, defective signals, 
defective couplings, and defective brake arrangements ; but it has 
been found from experience and observation that the results ma: 

have been somewhat modified if the trains had been fitted wit: 

efficient brake power. From the experience gained at the celebrated 
brake trials at Newark, in 1875, we were informed then, at all 
events, that the Westinghouse automatic air brake fulfilled all the 
requirements of the Board of Trade. There is no upsetting the fact 
that in every experiment made since with other brakes which were 
not at Newark, the Westinghouse has never been beaten. I therefore 
read with rise that the Midland directors were not satisfied 
with it. I believe the Westinghouse brake was drawn by a Mid- 
land engine, and the engine e the highest speed, and the brake 
was st d quicker, than any other present at the Newark trials. 


Sheerness about half-past nine. The vessel started as soon as 
all were on board, and proceeded to the measured mile at the 


Maplin Sands. Six runs were'made, with the following results :— 


Time.} Speed. | Ist means. | 2nd means, 
s. | Knots. | 
Ast mile 3 48 | 15°789 
| 13°914 
2nd ,, | 459} 12°040 | 14°021_ Mean revol itions, 90°05 
3rd ,, | 3 42 | 16°216 14°158 Mean L.H.P. of the six 
14°189 runs, 5399°65 
4th ,, | 4 46 | 12-168 | 13°07 
| 13°806 
Sth ,, | 3.53 | 157450 | 13°991 
14147 
6th ,, | 439] 12-903 [speed 
| 56°167 + 4 = 14°042 knots mean 


It will thus be seen that the maximum power developed during 
the trial was 5790°79 horses—1290-horse power over the contract 
(4500). On both occasions the engines were in charge of Mr. 
Duncan and Mr. Warriner. The working of the machinery was 
perfect, and although driven for seven hours at the highest speed 
no water service was required, nor was there any sign of hot 
bearings. At the conclusion of the trial the vessel proceeded to 
Greenhithe, where she anchored for the night. Nothing could 
be more satisfactory than the manner in which the machinery 
worked throughout, the average horse-power developed being 
over 900 in excess of the contract. 


2ei7 
2252 


TOTAL 5669 COLLECTIVE 
PORT ENGINE = 2617 1.1.P 


STEAM 53 
VAC. 26 
REVS 89.76 


| 


STARBOARD ENGCINE=285S2 1.H.P. 


Mr. J. D. A. Samuda, in presiding at the luncheon on board, 
gave the toast of “The Almirante Brown,” and stated that the 
corvette was the first vessel built entirely of steel, and at the 
same time having a coating of steel-faced armour. Nothing has 
hitherto been built of the same displacement, and with the same 
power of artillery as the Almirante Brown, which has attained 
the speed, averaged in the six runs, of over 14 knots. 


It now appears they are endeavouring to find a brake inventor of 
their own. How far they are satisfied with the results it is hard 
to tell, but from my own experience of railway running I cannot 

with Messrs. Bramwell and Cowper’s opinion, that the 
Clayton brake is “ and powerful in its action, providing for 
the safety of the public.” 

Men will never be otherwise than fallible—machinery will never 
be perfect ; and therefore the signals are weighted, so that if the 
wire breaks they fly to danger and remain there, and there is thus 
reduced in all ordinary cases what might be a risk of accident toa 

ible risk of delay. There are hundreds of other like instances 
own to practical railway men, such as the interlocking of levers 
in the signal cabins, &c., having the same object in view, namely, to 
revent an accident by human error. When all has been done, as 
far as man’s long-sightedness is concerned, who can we blame? 

Now, with respect to Clayton’s brake, this valuable railway 
principle is reversed, as I will endeavour to explain. In nine cases 
out of. ten when the rear portion of a parted train is stopped on an 
incline, the guard would think the driver had stopped with broken 
machinery, or for want of steam, as they have stopped under 
such circumstances in the past, and it is not unreasonable to find 
them doing so in the future. The guard could see how matters 
stood in the daylight, but not so in the dark, and not one rear 
guard in five hundred would think of jumping out of his van there 
and then because his train stopped, for we know that men are not 
so alert as all that in the dark. If he found the train standin; 
still for some few minutes and then found it running back he —— 
not apply his brake even then. We have the evidence of a rear 
a in a train which a driver ran backwards not so long ago to 
that effect. He put on his brake when he saw danger—the head 
light of a goods engine in his way—but he did not think for one 

t that an accident had happened until he found his own life 
at stake. 

It may be said, but if Clayton’s brake is in general use every time 
the train stops in an unusual place, the rear guard will put on his 
brake and fly to his ‘‘scotches.” Willhe? Do all railway men 
do as they are told? If so, what are we to consider the weekly 
fine sheet implies? Now what has been accomplished hitherto in 
preventing making mistakes lies in the fact that the efficient heads 
of the several departments recognise the fact of man’s fallibility, 
and therefore, as I have already mentioned in respect to weighted 
signals, &c., they, by a principle of forecast or foresight, provide a 
remedy for it by arranging the machinery so that the men cannot 
make a mistake. Sup al tive superintendent was to 
turn out an. engine without a safety valve, but fitted with a first- 
class pressure gauge, with instructions to the driver that the pres- 
sure must never exceed 120 Ib. per square inch, and when that 
amount was in the boiler he must put down the damper, &c. 
Would it be a good means for providing for the public safety? 
Certainly I should think not. cially if we know that other 
superintendents provided for the public safety themselves 4 fitting 
their boiler with a valve so that no danger could possibly happen. 
Now we know that brakes are in existence so constructed that on 
the accidental parting of a train on an incline, the brake blocks 
will fly into the wheels and hold the rear portion of the train 
there until the brake is intentionally taken off. Why should we 
run the risk of the train getting away in two minutes when there 
are brakes in the market which are made to hold trains for any 
time? Has it ever occurred to the Midland directors that they, 
like all other railway companies, have to make use in training of 
young hands for guards, who in a case of extreme emergency on a 
strange bank in the dark would be totally unprepared to act to 
secure the safety of the train? It must never go forth to the 
travelling world that this Clayton brake is safe. It is not, and 
the sooner it is condemned the better for the Midland and the 
Midland passengers. 

I will now notice another defect. Section 5 of the report in the 
last paragraph reads: ‘‘In the case of the Clayton train, the 
arrangement which is provided for allowing. the brakes to automa- 
tically come ‘off,’ after a lapse of two minutes, prevents this nice 
regulation of the power of the brakes”—referring to Sander’s 
brake—‘‘ and the result is that after the driver has, in descending 
a long, steep incline, — them, their holding wer gradually 
diminishes, involving the temporary taking ‘off’ the brakes duri 
the remaking of the vacuum preparatory to their reapplication.” 
This is going down hill, in fact, and in practice with a vengeance. 
At the top of the hill the driver has a brake, or, rather, ha f one, 
because it commences to leak off directly it has been put on, and 
the result is in two minutes the driver finds himself without a 
brake; but, instead of allowing the brake to leak off entirely of 
itself, he takes it off to make vacuum. Just at this very 
moment what would become of the train and passengers if the 
crank axle was to break, or the leading axle, and the engine was to 
leave the rails? Why, it makes a man tremble to think about it. 
The engine would plunge into the ballast and form a stop buffer, 
so that the carriages could telescope each other, and kill the pas- 


sengers. It may be said such a coincidence may never happen. 
There are no two railway accidents in all particulars alike, and 
the accidents which do happen occur through weak points being 
overlooked, This is one, and if the report has done no other 
public service, it has disclosed a gulf whose jaws are wide open to 
swallow some one as soon as circumstances permit. I have caught 
sight of the words cheap and simple in the report. I will only sa 
a few words about the latter, b it is prepost to thi 
that the Midland directors would spare any expense in order to 
make their passenger service on a par with others. 

It is often thought that complication in construction must 
necessarily mean something opposed to simplicity of working. It 
is not so. Is there anything more complicated than a locomotive 
engine with its excentric valves and link motion? There are scores 
of engineers who could not fix its excentric sheaves on the crank 
shaft in the proper position, not to mention the setting of the 
valves to time the steam in and out of the cylinder; and yet men 
can work it who, in some instances, do not even know that a piece 
of tallow dropped down the blast pipe can be made to enter the 
cylinder when steam is shut off. The beam engine is a picture of 
simplicity, and not unfrequently a lady has started one; but 
underneath the floor, and overhead in the parallel motion, there is 
to the non-practical man plenty of complication. Complication in 
construction is always more or less necessary to obtain simplicity 
in working ; and the converse, simplicity of construction, is often 
associated with complicated working, and expensive working too, 

Standeford, Wolverhampton, MICHAEL REYNOLDs, 

June 20th. 

Srr,—Messrs. Bramwell and Co 
during their experiments with the ers and Clayton brake, 
which you commented on last week. An examination of the 
tabular statement which accompanies their report shows, however, 
a great number of omissions—‘‘no diagram,” “speed not calcu- 
lated,” and so on. Under the circumstances it appears to be 
impossible to attach any high scientific value to the report. It is 
admitted, indeed, that in some cases an error of a few seconds may 
exist. Practised experimenters with brakes, like Captain Douglas 
Galton, know that chron: phs beating seconds are useless in 
timing brakes, and all Galton’s calculations have been based on 
observations timed by fifths of seconds. It requires a special 
education in the — day to do brake testing properly. 

Westminster, June 20th. 


r oe the results obtained 


SHOE, 


THE ENDOWMENT OF RESEARCH AND THE TRANSIT OF ’82, 


Str,—Very much has been said lately on that important and 
most interesting theme, the endowment of research; but still there 
is, I cannot but think, a something more yet to be said before the 
question can be fully and fairly settled. It has been affirmed that 
no Government or association, scientific or otherwise, can be 
expected to make advances or afford help to all or any who may 
fancy they have a vocation for science or its details, or who ma 
wish to cultivate it as a mere fancy or whim. This, it is contended, 
can never be ; a something more is and must be required of those 
who seek for external aid in their efforts to cultivate and advance 
the particular science or art they may happen toattach th Ives to. 
Sir J. Airy quite agrees with this dictum, and I would ask you for the 
opportunity of saying a word or two aboutit. It is interesting to 
engineers as inventive men, and as men compelled to think for 
themselves, and as having ly no pr t to go by or to 
guide them. 

It has always seemed to me that the necessity for, and the great 

to be hoped for, from the institution of a research fund or 
unds, lay mainly in this, that it would every now and then enable 
those who could avail themselves of it to pursue inquiries which in 
themselves and in their very nature are of a kind which, if com- 
mercially looked at, are unprofitable, but which may and will 
in time lead to much that is profitable. No proof need be cited of 
this, for the history of science is full of it. The world at large is, 
perhaps, but little aware of how much it owes to mere men of 
thought and even ‘‘ dreamers,” if that be the word ; and this ve' 
research fund is, after all, but a tardy recognition of it. Te 
ought to do, if judiciously managed, in many ways an infinite 
amount of good. 

It would be —— perhaps to cite a more sine pet instance 
of the truth and scope of this dictum than that of the special 
difficulties connected with transit work, and in former numbers of 
THE ENGINEER I ventured to hint at what might be done in one or 
two ways a little away from the usual methods of work ; but it is 
not until the old explanations are abandoned, that it would seem 
possible to arrive at the full understanding and import of this 
really simple, though at first reading, difficult problem, 

My interpretation or explanation of the ‘‘ drop” phenomenon is 
simply this—that it is caused simply and pee by the size or 
linear dimensions of the sun, or candle, or lamp-flame, or other 
source of light. I contend moreover, that the word ‘“‘ diffraction ” 
of Grimaldi, the Italian philosopher, who first noticed this optical 
fact, and the words “‘ diffraction,” ‘‘ deflection.” and ‘‘ inflection” 
of Newton are obsolete, and have now no scientific meaning, and 
that the idea which they were invented to represent or describe is 
gone. Nothing can be more simple than the whole subject 
matter is if but looked at simply and clearly, and I have, there- 
fore, ventured to ask the Royal Society to institute a full inquiry 
into this most curious fact in optical science. I may add that amon 
the very last of the many subjects which occupied the attention o' 
the late lamented M. Leverrier, was this problem of the transit, 
and he declared that no nearer approximation to the true distance 
of the sun from the earth could be expected until this difficulty of 
the “ drop” was eliminated. I would add—for it has caused some 
confusion—that the drop as seen in a transit, and the drop as seen 
between two meeting shadows, are quite distinct in their origin, 
the one being caused by the size of the eye pupil, and the other by 


the size or linear dimensions of the source of light beyond the 
objects throwing the meeting shadows. C, BRucE ALLEN, 
June 22nd. 


THE EDUCATION OF ENGINEERS. 

Sir,—I read with great interest your leading article on ‘‘ The 
Education of Engineers ” in the number for June 10th. I was well 
aware that there were some engineering schouls in England, such 
as the School of Mines, the Indian Civil Engineering College, &c., 
but I did not know that they fell also into that excess to be 
found in the similar institutions we have in France, and 
which I mentioned in a letter on the same subject you consen 
to publish two or three weeks ago. 

am sorry to hear it, because the too highly scientific character of 
their training in both countries will prove injurious to the profession. 
Its older members cannot fail to regret it. It is even now worse 
here in some cases than it is in France, from what I read in your 
article. For instance, at the Ecole Centrale des Arts et Manufac- 
tures of Paris, the committee of this establishment have taken 
good care to appoint as professors first-rate engineers, well-tried 
men in the branch they have to teach. Iam far from despising 
scientific training, being one of those who follow it; but when it is 
done at the detriment of practical knowledge, it must be confessed 
that it becomes a very discreditable thing. 

The future engineer must remember that he will have, most of 
the time, to come in contact with men to whem his “ brilliant 
attainments” will be of no use, and very often incomprehensible. 
When he will have to execute new works, will he not have to abide 
by some engineering precedents? Will he not have to refer as a 
guide to some works already executed, and which have had the 
sanction of time and practical men? Is it not his duty to know 
the practical details of the profession? The greater part of 
these things cannot be taught at school ; they are best acquired in 
the workshops, or in the office of some well-established men of the 
profession. ‘ 

These reflections have been suggested to me during a residence of 
a few years in this country by the close observation I have been 
able to make whilst studying engineering. When I was in France 
I was always desirous to learn the practical part of the business 
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conjointly with the theory, It was not, however, encouraging, for I 
was told I would do better to turn a workman, and that the 
beautiful part of the thing was merely the mathematical theory of 
the whole, the remainder, or practical part, being very paltry in 
comparison—only worth occupying the attention of draughtsmen. 
For me, however—and I am sure to have many pene on my side 
—the beautiful part is the able and thoroughly rendered practical 
realisation of some projected monument of engineering, especially 
when it is to be of public utility, 

I have not written these lines out of spite, or to decry either the 
actually existing schools or their scholars. I have merely done the 
little rd could to draw public attention to a state of things which 
involves the future renown of a profession which has distinguished 
England for more than a century. Nahe 

In passing I may name a fact often noticed, and which may not 
be out of season here. Last week saw the celebration of the first 
cente of the Father of Railways, G. sey arranges one of the 
greatest benefactors of mankind. cy sae nows how practical 
the great engineer was. To practical observation he owed part of 
his greatness. The same may be said of James Watt, and many 
others who contributed to the fame of this land. All were ‘‘ prac- 
tical men.” Their works are wonderful ; their inventions are their 
best titles to the remembrance and adiniration of posterity. 

I have already pointed out what I thought most expedient to 
form an engineer. Perhaps the great evil of theoretical training is 
that the professors, in the love of the thing, do not know where 
to stop. vt is certain that a little theory will open the mind of the 
student. It is easy to lay down what branches of science will 
useful to him in his career, and how far he must study them ; for 
instance, notions of infinitesimal calculus are sufficient, but the 
theory of elliptical functi is dless! Let it be under- 
stood once more that this is not meant to discourage the student 
of the above schools. He may become a first-rate engineer on 
leaving the school if he will forget for a while his studies, and 
cautiously learn practice. Theory and practice lend each other 
assistance, so that he can become if he likes a very good engineer. 
The examinations ought never to be such as to eliminate practical 
minds, though they may not be much inclined towards the science 
of abstractions. 

Let us uae that a salutary reaction may take place, and 
England will keep the foremost rank it occupies still in the art of 
engineering. I will not judge here whether the Government do 
right or wrong to reserve themselves the appointment of engineers 
in some cases and places, but it is certain they might have had 
more sense. They may act indirectly, and leave to private enter- 

rise the care of undertaking works which often are more bene- 
cial for the public than the Government, I hope there will 
rise some interesting and sound discussion on this subject as the 
result of your leading article. Ep. Gosert, B.Sc. 
Nottingham, June 18th, 


ENGINE-ROOM ARTIFICERS IN THE NAVY. 

Sirk,—In your issue of June 17th there appears a letter signed 
“RN.” commenting on the position of one very important branch 
of the Royal Navy, namely, the engine-room artificers; and taking 
into consideration the trenchant articles which have lately 
appeared in your columns on reforms in the engineering branch of 
the Navy, the appearance of ‘‘ R. N.’s” letter is not ill-timed, con- 
sidering the fact that the articles in your paper pointed to the 
introduction of thorough practical mechanics to take charge and 
superintend the engines in her Majesty's ships of war. Well, Sir, 
it is patent to me, as it is to others in her Majesty’s service who 
come in contact with engineers and engine-room artificers, that the 
service is to a very great extent in possession of the practical man, 
by which I mean an engine-room artificer — without for one 
moment wishing to disparage the mechanical skill of the 
engineers collectively, as some of them are gentlemen of 
the highest abilities, both practical and theoretical. But can 
this be said for them all? Alas! I am afraid not; for in 
1868, to supply this very deficiency, the Admiralty issued a circular 
for the entering of mechanics as engine-room artificers, for supply- 
ing the practical knowledge which the majority of engineers 
lacked. And how has this experiment worked—and with what 
result? Take for example H.M.S8. Inflexible, which will perhaps 
be in commission before this reaches you. She will, I beheve, 
take a complement of seven or eight engineers and sixteen engine- 
room artificers. Compare this with H.M.S. Devastation, for when 
she went into commission eight years ago she carried fourteen 
engineers and four engine-room artificers. And as regards the 
horse-power, why there is no analogy between the two vessels, 
Then bey this reduction of engineers? For if the Devastation 
required fourteen engineers to work her engines efficiently, why 
surely the Inflexible must, of a necessity, require twenty-eight 
engineers, as she is double the horse-power of the Devastation. 
Then I ask again, how has this revolution taken place in the engi- 
neering element? It is, Sir, because their lordships have discovered 
that they can get the same amount of intelligence in the engine-room 
for a far less outlay than formerly by giving an engine-room artificer 
work to do that had been done—prior to the introduction of this 
class—by the practical engineer. I have only given you this 
instance as a proof that the entry of engine-room artificers in 
the Royal Navy has been quite a success. I could quote you 
numerous cases, were further a for my assertion required, where 
engine-room artificers have n told off to do engineers’ duty. 
So that I can quite confirm ‘‘ R. N’s.” statement about engine-room 
artificers relieving engineers when on watch. In fact, cases have 
frequently come under my own observation where an engine-room 
artificer has had full charge of the engines. ‘“‘R.N.” I am afraid 
only speaks too truly when he says that obstacles have been thrown 
in the way of the engine-room artificers doing any responsible 
work. But I must take exception to the rule, for I have often 
heard engineers speak in laudatory terms of the artificers under 
their charge. Well, Sir, getting back to the point, this reduction 
of the engineers in herjMajesty’s my has been, and must be one of 
the most economising points on the part of the Admiralty, be- 
sides ensuring the better working of the engines in her 
Majesty’s service of war; and now it is only fear of 
trespassing upon your valuable space which forbids me men- 
tioning a few of the glaring anomalies under which this very 
useful class of labour on d ship, such as bad pay, bad pensions, 

hing and ing dation, acting time for co ation, 
ranking with but below a ship’s policeman, a boatswain’s, 
carpenter’s, and gunner’s mate, &c. &c.; and, now, to be brief, 
there is, to my mind, only one solution to this much vexed question 
of engineering reform in the Royal Navy—that is, looked at 
financially, and for the best interests of the country at large, and 
for the true interests in every ~~ her Majesty’s service. Im- 
prove the position of the good and qualified e eers, and give the 
engine-room artificers warrant sank, or something analogous to it, 
with better Bey, and then you will get even a still better and more 
competent ¢ of mechanics to join as engineer artificers or 
engine-room artificers, if you like, and by doing so justice will be 
done to a very numerous and deserving class. If the present 
arrangements, such as you find in “ tions,” “‘addendas,” and 

ragement of the eering staff in her Majesty’s Navy. 


THE MILLING EXHIBITION. 

Sir,—Your correspondents, French Burr” and Quern,” in 
last. week’s number, seem to be rather upset about the success 
achieved by the ‘ high grinding” or ual reduction process by 
means of roller mills during the last Milling Exhibition in Isling- 
ton, and although I do not doubt that they are right that the 
millstones will not be dispensed with in a hurry, they will never- 
theless make the experience that roller mills will supersede mill- 
stones slowly but surely, in the same way as they have done in 
A and Germany. 

Roller mills are my oe to millstones in the work of reducing 
wheat to flour, &., use they are able to treat the wheat in 


such a manner as to enable the rejection of such impurities—such | drawn out under a misapprehension as to the way in which the 
as the dust out of the crease, very small particles of bran, and | loads would act, perhaps [ may make the meaning of my letter 


last, not least, the germs to be effected. These millstones partly 
produce themselves-—rubbing off very small particles of bran, 
speckles—and partly are obliged to leave in the flour. 

“French Burr.” admits himse]f that flour made by rollers is 
superior to that made by stones, and if any proof was needed for 
this assertion, it is the fact that the consumers pay a higher price 
for roller-made flour than for stone-made flour. 

Besides, flour made by rollers is imported largely into England, 
and the import increases every year. In 1874 it amount «| to 
228,105 cwt., and in 1877 to 1,016,300 cwt. How much the 
import was last year I cannot say, because statistics of this kind 
sop are published some years late. In Budapest existe | in 

860 five large high grinding mills, producing 7 pon 99 of flour; to- 
day there are twelve mills, which produced a total quantity of 
9 million cwt. of flour in 12 es, of which the four finest 
numbers are sold to England. If such flour can bear the cost of 
manufacture by rollers, the profit of the Austrian miller, the cost 
of transport, and the profit of the agents in England, perhaps 
‘French Burr” will believe that English millers can earn a a 

rofit if, by the use of roller mills, they are enabled to make from 
Ein lish wheat a flour equalling the finest Austrian. 

‘French Burr” will no doubt know that millers are not able, 
by any brushing or smutting of the wheat, to remove the dust 
out of the crease or longitudinal fold of the wheat berry, and also 
that he cannot prevent the stones rubbing off a large amount of 
such small particles from the outer husk—bran—of the wheat that 
they will pass hee the silk of the dressing machine into the 
flour, thereby discolouring the same and injuring its quality. 
Nor are stone millers able to reject the germs. Every grain of 
wheat has a germ consisting of a very bitter-tasting oily substance, 
and it is the elimination of these three impurities which form the 
main principles of roller milling, and ensure the higher quality of 
roller-made flour. Further, by advancing step by step, and always 
selecting the fittest and best parts of the wheat, and grinding them 
separately, we obtain in roller milling, flours which pay well for the 
trouble taken in their production. 

If ‘‘ French Burr” says he can cite instances where roller mills 
did not succeed, I can only conclude that they were neither pro- 
perly constructed nor managed. I can cite numerous instances 
where roller mills did succeed, one of the most striking being 
Messrs. MacDougal Bros., millers in London and Manchester, who 
began a trial with one roller mill in the year 1877, and have at 
present about seventy roller mills, Besides, I can cite one instance 
where a stone mill had been badly constructed, and in consequence 
several millers either were doomed in this unlucky place or sold it 


clearer by taking out ‘the strains on some cf the members, using 
Mr. Reilly’s figires and weights so far as they apply. 


E K 


A 
(a) Stresses due to fixed load.—The centre of gravity of D B C is 
10ft. to the right of B, therefore the weight at D necessary to 
750 tons x 10ft. _ 

135ft. 
(Mr. Reilly makes an excess of weight of 112 tons.) 

(b) The thrust on the strut A B at B adding 50 tons for its 
weight = w x sec. 8 = (750 tons + 55 tons + 50 tons) x sec. 
36° 30” = 1060 tons. (Mr. Reilly makes this strain = 830 tons.) 

(c) The thrust at C = the horizontal strain at B= w x tan. = 
(750 tons + 55 tons + 50 tons) x tan. 36° 30’ = 632 tons. (Mr. Reilly 
makes this strain = 512 tons.) 

(d) Live load on E C.—The weight at D necessary to counter- 


192 tons x 80ft. _ 113tons, (Mr. Reilly makes 


bring the centre of gravity over B = 


balance this load 


135ft. 
this strain = 25 tons.) 
(e) The strain at E or B due to the counterbalance weights (a) 
and (d) = WX DE _ (112 tons + 113 tons) x 185ft. _ 639 tons 


EB 48ft. } 
tension at. E or compression at B. (Mr. Reilly makes these 
strains = 337 tons compression at E and 360 tons tension at B.) 


In reply to the first question in my previous letter, viz., “Why 
the lines DEC and C KH should not form the letter Vv," Mr. 
Reilly states, ‘‘ Inspection of the diagram is sufficient to show that 
such movement, implying sinking of the point C, would require 


to another unfortunate. This very mill is now in the p of 
a miller who uses only part of it for a roller mill plant, and turns 
out a larger quantity of flour than the stones would be able to do. 
This miller succeeded, although he lets his stones stand idle. 
Also, if worse flour has been manufactured by the use of rollers as 
in the same mill by stones, it is the same as if a man cannot travel 
faster with a steamer than with a sailing vessel, or if he cannot 
write quicker by shorthand than by ordinary writing. If ‘‘ French 
Burr ” wants to convince himself about the quality of roller-made 
flour in puddings, he will find plenty of places where he can pro- 
cure roller-made flour, either Austrian or English, and if he is 
happy enough to possess a _— cook, I am sure he will prefer 
the roller-flour pudding to the stone-flour pudding. 

Your correspondent ‘‘Quern” may rest assured that the millers 
of England not only can pay the cost of manufacturing flour by 
rollers, but also that by means of using roller mills, and by this 
means only, they will be able to overcome American competition in 
patent flour. If he will take the trouble, he will be able to obtein, 
also, statistics about the import of American patent flour into Eng- 
land, which would not be saleable if English millers could make a 
better flour on the spot, and thus save the cost of transport of the 
finished product, 


With regard to cost of making flour by means of roller-mills, I 
may refer ‘‘ Quern” to Professor F, Hick’s well-known book about 
“the manufacture of flour,” where he states on page 219 that on 
the average rollers are able to turn out about 30 to 60 per cent. 
more flour with the same power that. they used in the stone mill 
—or, in other words, a roller mill grinds from 4 to 5 ecwt. of 
wheat per twenty-four hours per indicated horse-power, whereas 
stones only ground 3°15 cwt. wheat per twenty-four hours per horse- 
power indicated, This alone involves a saving of about 50 per cent. in 
working expenses. Besides, by making more high-class flour, which 
is sold at a higher price than best stone flour, the miller derives an 
extra profit of about 3s. to 5s. on every ton of wheat ground, 
according to the market where the flour is sold. As an explana- 
tion of this extra profit, I give you below an estimate of percentages 
and ey of roller-made flour, as made by several roller mills in 
England and Ireland, which are working for a period of more than 
twelve months. 


“g8.4. 

Say flour 70 cwt. at 17s. 4d. per cwt. .. = 6013 4 

Offal 13 ewt. at 4s. 9d. 

9 cwt. at 5s. =250 

6913 5 

100 cwt. 0) clean Wheat produce with Rollers, * 
£s.d. 

Say flour 20 cwt. at 20s. 8d. per cwt. .. = 2013 4 
30 cwt. at 18s. 8d. ” és =28 0 0 

20 cwt. at lis. 4d. ,, =17'6 8. 

3 ewt. at 14s. 8d. ” = 2 4-0 

Offal 17 ewt. at 4s. 9d. = 4090 

8 ewt. at 5s. = 200 

74 49 

6913 5 


Extra advantage of rollers over stones for every 100 cwt. 4u1 4 


of wheat ground .. .. .. .. 
7, St. Peter’s-square, Manchester. THEODORE Voss. 
June 14th, 


LAW AND CLARK’S CiVIL ENGINEERING. 

Sm,—This is the last time that I will trespass upon your good- 
ness, as your space and my time are of too much value to waste in 
discussion with Mr. Clark. The tone of his reply is what I should 
expect from a n a, of mutilating the work of a living 
author—as he mutilated mine—without having consulted that 

e has thought proper ring against me the c of havin 
taken portions of my work from other sources without iene 
ledgment. I emphatically deny that a single line of my work 
was copied without acknowledgment, and I call 
to substantiate his charge, or to remain with the odium that 
attaches to those who make such c s falsely. If any person 
will read the remarks in my former letter relative to concrete, 
Portland cement, and steel, and will then look up Mr. Clark’s 
references, he will be able to form a var accurate opinion of the 
merits both of Mr. Clark and of his work. 

But, Sir, isit not a matter for just wonderment that a person 
with Mr. Clark’s own marvellous cerebral development and exten- 
sive practical knowledge of civil engineering, should have con- 
descended to waste so much of his time in improving the “sad 
jumble” which a man with “paste brains” had stolen without 
acknowledgment from other sources, when, of course, he could 
have written such a much better work himself? 

Henry Law. 


5, Queen Anne’s-gate, June 20th. 
THE PROPOSED BRIDGE OVER THE DOURO. 


Sir,—In THE ENGINEER of June 10th you published a letter 
from Mr, Reilly, but as I think the stress diagrams have been 


upon Mr. Clark | }, 


rotation of DBC and C GH about the points DH. There was 
always a certain amount of downward pressure at D and H, and 
provision against upward movement at these points was not 
required.” 

I think I have pon | shown above (a) that provision to the 
extent of 55 tons would be required, otherwise the lines D B C 
and C K H would form the letter V. In regard to the second 

uestion in my previous letter, if the strain on m A can be trans- 
erred, as Mr. Reilly shows, to A B without producing a bending 
moment at B, then the strain on A B= W x sec. 9, and on 
MA=W &* sec. a, therefore, if 6=20deg.,a = 15deg., and 
W = 10 tons, then the strain on A B= 10 tons x 1:064 = 10°64 
tons, and the strain on m’A = 10 tons x 1°035 = 10°35 tons, whereas 
Mr. Reilly makes the strain on A B less than on m A. In reply 
to the third question, Mr. ey | states, ‘‘It is evident again that 
qr, the vertical component of the oblique resultant at Aa, is trans- 
mitted along the line Ai D to D, and is the — reaction at that 
point.” Would Mr. Reilly be kind enough to explain how the 
strain can be transmitted along the imaginary line Ai Dto D? If 
Mr. Reilly is correct in regarding the structure as consisting 
primarily of two great cantilevers Ai D C and Fi H C, what is the 
object of articulating the points Band G? As there are such very 
great differences between the primary strains calculated by Mr. 
Reilly and myself—for instance, in (¢) the difference amounts to 
992 tons—I think it is unnecessary to pursue the criticism any 
further. I wish, however, to state that in thus criticising some of 
the strains, I do not intend to say anything against the general 
design of the bridge, or the Clerk-Maxwell method of calculating 
strains by reciprocal figures, but I do not think it right to allow 
what I consider to be a wrong application of this method te pass 
unchallenged. A COMMON FIVE-EIGHT. 

June 21st. 


SAFETY VALVES, 


Srr,—As so much is being said just now about safety valves, 
will you permit me to remind your readers that there is another 
‘* Pop ” valve as well as Mr. Adams’s in the market? I allude to 
Ashcroft’s. I have had no personal experience with it, but the 
following extract shows that it is a good valve. How far itisa 
durable valve I cannot say. Mr. Edwin Fithian, Chief Engineer 
in the U.S. Navy, carried out the experiments :— 

“The boiler used for the tests was of the cylindrical horizontal 
tubular type, 6ft. diameter, 20ft. long ; grate surface, 22 square 
feet; heating surface, 928 square feet; and of about 30 nominal 
horse-power ; pressure of steam used in the test, from 65 lb. to 
80 lb. per square inch. The experiments were comparative, and 
were made with seven of the common kind, of the following 
diameters, namely, 4in., 3in., 2;%in., 2in., 1}4in., 143in., and lin., 
and seven of the nickel-seated valves, of diameters 4in., 3in., 2}in., 
2in., 14in., ljin., and lin. The object was to ascertain the lift 
and area of opening given for the escape of steam when the valve 
was acting freely, and blowing off at full pressure of steam, and to 
ascertain how much the pressure could be increased after the valve 
was in full operation. The lift was ascertained by securing 
seratchers against’ the valve stems. In these respects the nickel- 
seated valve possesses an advantage which places it beyond com- 
parison. The 4in. common valve, when blowing off at the limit of 
pressure, had a lift of ;in., giving an area for the escape of steam 
of only ;%iths of a square inch. The nickel-seated valve of the 
same diameter, operating with the same pressure, had a lift of 
jin.» giving an area for the escape of steam of 3°14 square inches. 

e 3in. common valve had a lift of ;yin., giving an area of open- 
ing of ;%;ths of a square inch, while the 3in. nickel-seated valve 
had a lift of ,in., giving an area of opening of 1°76 square inches. 
In the experiment to ascertain how much the pressure could be 
increased while the valve was blowing off, at the limit of pressure, 
with the 4in. commor valve—which is about the diameter used on 
boilers of this size — the pressure was increased 5 1b. in four 
minutes, without any apparent increase in the lift, and the experi- 
ment was stopped. With the 3in. valve it was increased 9 ib. in 
six minutes. e 4in. nickel-seated valve, operating under the 
same circumstances, opened to its full lift as soon as the limit of 
ressure was reached, and the pressure could not be increased, but 
it steadily decreased to a Dye a little below the original pressure, 
when the valves sudde: closed. With the 3in, tales, the 
pressure was held at its limit. In both cases the fires were in 
active condition, and the furnace doors closed. This experiment 
proved that the lift of the common valve is not sufficient, and will 
not increase sufficiently with the pressure by its own action’ to 
relieve the boiler under all circumstances, and that the pressure 
can be in until an explosion takes place, while the valve'is 
in operation, and therefore it is not in reality a safety valve. . The 
nickel-seated valve, under the same conditions, obtained its full 
lift instantaneously by its own action, giving an opening of suffi- 


cient area to relieve the boiler at once.” 

It is not as anenity known as it ought to be that the material 
of which a safety valve and its seat are made is of great import- 
ance. I know, by my own experience, that cast iron valves, if 
allowed to blow off ly with high-pressure steam, will -become 


leaky by the steam scoring the faces, just in the same way that it 
cuts up slide valves, 
Southampton, June 14th, , 


Tommy Farr, 


| 
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CONTRACTS OPEN.—TELESCOPE GASHOLDER FOR HALIFAX. 
(For description see page 46?,) 
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PERMANENT MOLECULAR TORSION OF CON: 
DUCTING WIRES PRODUCED BY THE PAS- 
SAGE OF AN ELECTRIC CURRENT. 


Prorsssor D. E. Huaurs, F.R.S., continuing his researches pre- 
viously referred to in Tar Encrxrer, has presented another paper 
to the Royal Society embodying the further results obtained. In 
the first paper he described the induction currents produced by 
the torsion of an iron wire and the method by which such cur- 
rents are rendered evident. 


The world would be too unpleasant to live in were it not that 
man at times is rash and follows nature, instead of dragging 
serenely .along after reason. He thereby lays himself open to 
criticism, in which his fellow man delights. We are rather inclined 
to be rash, and to look forward to what may result from this 
scientific work. We wonder, for example, what the influence of 
molecular twist is upon a metal that has to withstand compres- 
sive strain. We believe Professor Hughes's latest discovery is 
destined to be of great practical value in metallurgical operations. 
He has shown the path of an electric current ; he has shown a 
connection between molecular and mechanical operations ; he 
has shown a connection between magnetic action, mechanical 
action, and heat action in the re-arrangement of molecules. The 
subject opened out by this paper is far too vast to discuss now, 
but it will serve as food for thought to those who see that 
applied science must progress in the ratio that pure science 

rogresses. 

The conditions under which the previous investigations were 
carried out have been already described. In the new investi- 
gation the apparatus was slightly modified, a key being used to 
disconnect the battery from the coil, a current passed through 
the wire under notice, the telephone being at the same time 
switched out of the wire circuit. When, however, an observation 
is taken, the battery is upon the coil and the telephone upon the 
wire alone, An experiment thus consists of two operations. 
First, all external communications are interrupted, and an electric 


RHEOTOME 


current passed through the wire; and, second, the electric 
current taken off the wire, and all ordi communications 
restored. As this is done rapidly by means of the switches, very 
quick observations can be made, or if desired the effects of both 
currents can be observed at the same instant. 

The question to be answered, is, does the passage of the elec- 
tricity through a wire produce a change in its structure? The 
answer to this as indicated by Professor Hughes’s experiments is 
emphatically, yes. In the first paper it was shown that by giving 
a slight torsion to the wire, positive or negative currents are pro- 
duced ; thus a certain twist represents certain electrical foree— 
or a certain electrical force represents the amount of torsion. 
Placing the wire at zero, and passing a negative current through 
it, Professor Hughes observed that the wire received a twist to 
the left requiring to move the index to the right in order to 
again obtain a zero,point. Observations were made with positive 
currents, with negative followed by positive, &c., and in every 
case the change of structure was observable. Under the action 
of a current the molecules of the wire in some extraordinary way 
re-arrange themselves into a permanent twist without external 
indication of the great change which has taken place. 

An equally remarkable change takes place in aid of, or against 
—according to direction of current—an elastic permanent strain. 
Thus, “if I first put the wire under 40 deg. right-handed per- 
manent torsion, I find its value to be 50. Now, passing the 
positive of the battery through its free end, and negative to fixed 
end, the induction currents rise at once ir value to 90 ; if now, 
the negative is momentarily passed through the free end and 
positive to fixed end, the induced currents at once fall to 10, 
and these effects remain, for on taking off the elastic torsion the 
wire no longer comes to zero, but has the full twist value pro- 
duced by the current.” 

Professor Hughes found that a wire possessing a molecular 
twist from the passage of a current gradually returned to zero 
when mechanically‘vibrated ; more rapidly does this occur upon 
heating the wire, but instantly under the effect of the pole of a 
magnet. Indeed, the effect of magnetism is very remarkable. 
On this point Professor Hughes remarks :—“A wire at zero of 
strain could not be twisted by strongly magnetising it, either 
longitudinally or transversely, but it has a most remarkable 
effect of instantly bringing to zero a strain produced by the 
current, and, no matter which pole, the effect was the same. 
Thus, a strain of 50 deg., which remains a constant, instantly dis- 
appears upon the production of longitudinal magnetism, and I 
have found this method of reducing an iron wire to zero of strain 
far more effective than any other method yet tried, such as vibra- 
tions, heat, twisting, &c.” 

“Tt will be seen from this that the molecular arrangement: set 
up by magnetism is very different from that produced by the 
passage of an electric current. It evidently has a structure of 
its own, else it would not have instantly destroyed the spiral 
strain left by the passage of electricity if it had not taken up a 
new form, as rendered evident in the longitudinal magnetism, 
which we could at once perceive on the wire. This question, 
however, belongs to a separate investigation, and I hope the 
apparatus will aid me later in throwing some new light upon 
this subject.” 

This investigation seems to solve the problem as to the direction 
in which a current traverses a conductor. The path is evidently 
that of a spiral, and it may be that resistance to a current de- 
pends mere or less upon the number of turns of the spiral path 
in agiven length. At any rate, the results of future research in 
this direction will be looked forward to with a great deal of 
interest. We understand that independent proofs of the cou rect- 
ness of this theory will shortly be made public, and we would 
suggest that if possible the number of turns of the spiral, per 
= length as adopted, should be calculated for a number of 
metals. 


THe Mersey TUNNEL.—Messrs. Hathorn, Davey, and Co., of 
Leeds, have lately erected compound differential engines at the 
Me tunnel works capable of raising 720,000 gallons per hour to 
a height of 180ft. ; 


PURIFICATION OF WATER, 


Ara recent meeting of the Chemical Society papers of interest 
on this subject were read. Mr. Hatton read a second communica- 
tion on the influence of intermittent filtration through sand and 
spongy iron, on animal and vegetable matters dissolved in water, 
and the reduction of nitrates w betray &c. Filtration through 
sand :—A 14ft. vertical glass tube 34in. in diameter was filled with 
sand ; the water was passed through at the rate of four litres per 
day. Experiments were first made with peaty water diluted with 
its own volume of distilled water. The organic carbon decreased 
1°527 parts per 100,000, whereas the organic nitrogen was but little 
affected. The addition of a nitrifying material in the shape of 
5oz, of stale urine added to four litres of water did not promote 
the oxidation of the organic nitrogen of the peat during filtration. 
A filtered infusion of rape cake was substituted for the peaty 
water and similar results were obtained. Some experiments are 
then given as to the effect of sewage in promoting the reduction 
of nitrates. A 5 per cent. solution of clear fresh sewage contain- 
ing no nitrates was added to a solution containing 0°0853grm 
of nitre. The mixture was shaken in a large stoppered bottle and 
estimations of the nitric nitrogen made from time to time. For a 
time the nitric nitrogen steadily diminished, until in fact the 
sewage itself began to nitrity, and then the amount increased. At 
low temperatures the sewage does not seem to nitrify. It was 
found that when a solution containing nitrates and sewage was 
allowed to stand in contact with air the oxygen in the dissolved 
air increased 4°5 per cent., while that in the air above the liquid 
decreased 5 per cent. In sixteen days the N. as nitrates and 
nitrites decreased from 0°406 pts. per 100,000 to 0°075. Thick 
sewage was much more active than clear sewage. Spongy iron 
when shaken up with a solution of nitre converts the nitrogen into 
ammonia and free nitrogen. Filtration through spongy iron 
rapidly reduces the nitric nitrogen converting it for the most part 
into ammonia. Filtration of peat solution and solution of egg 
albumen through spongy iron rapidly removed both the organic 
nitrogen and organic carbon, no vitrle nitrogen being formed, all 
the nitrogen being reduced to ammonia ; in some cases the carbon 
seemed to give rise to some marsh gas. 

Dr. Meymott Tidy read a paper on “ River Water.” Ina 
previous paper the author discussed the action of the three prin- 
cipal agents to which the self-purification of running water is due—- 
subsidence, the scavengering propensities of fish, and the oxidation 
of the organic matter, this oxidation being effected partly by the 
oxygenin theatmosphere and partly by the oxygen liberated by plant 
life. e present communication is a reply to the criticisms of 
Dr. Frankland on the former paper, and to a paper by Miss Hal- 
crow and Dr. Frankland on the oxidation of peat. First, as to the 
oxidation of peat, notwithstanding Dr. Frankland’s objections, the 
author still maintains that the Shannon is admirabl — to 
prove oxidation, should such a process be going on, admit the ever 
recurring entrance of feeders of aty water if it can be shown 
that in spite of this constant addition of peaty matter there is a 
manifest lessening of the peat in the water, thenthe experiment, 
considering that all the chances and conditions are against — 
oxidation, becomes a hundredfold more conclusive than it woulc 
otherwise be. Admitting that at four points along a course of 
forty miles at Portumna, Killaloe, O’Briensbridge, and at the 
junction of the Mulcaire the organic elements do indicate a fairly 
uniform quantity of peat in the water, the question remains, what 
has become of the floods of peaty matter which have entered the 
river during its forty-mile flow? Why does not the peat in the 
riverincreasein quantity yard by yard? Starting with a brown water 
at Killaloe, the river should be black over and over in before 
it reaches Limerick. The author sums up this part of his paper 
thus :—‘‘I cannot question for a t that peat is got rid of in 
the course of the flow of a river, and that oxidation is one of the 
agencies concerned in its accomplishment.” He then criticises the 
paper by Miss Halcrow and Dr. Frankland on the action of air 
on a water, and objects that in no sense are these experiments, 
in which the same dribble of water is brought ever and anon into 
contact with the same few bubbles of air, comparable to the case 
of the Shannon, a river of great volume, in free and open contact 
with an ever-changing sea of air, luxuriant with vegetable life and 
fish. In one series of experiments in which some peaty-water was 
allowed to remain for a year in contact with some air in a stoppered 
bottle, the author objects that, admitting oxidation to have 
occurred at the layer where actual contact took place between the 
water and air, any carbonic acid formed would act as a party wall 
to divide the water from the purer air above, and, making all allow- 
ances for diffusion, there practically would be an end of the 
process. He also points out that the carbonic acid was in enormous 
excess in the air above the water—viz., 14°7 parts in 10,000. Dr. 
Frankland’s experiments on the Irwell, the Mersey, and the 
Darwen are next considered. ‘‘ These are,” says the author, 
sig marie | polluted sewage rivers, containing no vegetation, 
devoid of fish, and everything was against the regaining of purity,” 
yet Dr. Frankland’s results show, in the case of the Darwen, a 
decrease of organic elements of 41 per cent., and in the Irwell of 
31 per cent. Again in the case of the Tees, a river polluted at 
Barnard Castle by the sewage and refuse from dyers and fell- 
mongers, after a flow of sixteen miles this river is reported at 
Darlington, by Dr. Frankland, as of unimpeachable quality, bright 
and palatable. As Dr. Frankland’s statements, that in the Severn 
a flow of thirty yards reduces the organic elements by 32 per cent., 
and that after a flow of a mile they were only reduced 12 per cent. 
more, the author contends that sewage is not of a constant com- 
position, and that some constituents are much more easily oxidised 
than others. As-regards the wonderful diminution of chlorine 
remarked by Dr. Frankland, the author still maintains that it was 
taken up by vegetation; and quotes an experiment in which he 
watered some watercress with a solution containing 40 grains of 
salt per gallon, and increased the quantity of chlorides by 220 per 
cent, e gave the statistics of ten years,which prove that zymotic 
diseases do not necessarily result—sewage or no sewage—from 
drinking river water, any more than they can be kept away by 
drinking chalk water. He asks Professor Huxley this question, Can 
he give one single well authenticated case where a drinking water, 
in which the chemist failed to detect manifest contamination, has 
caused disease? The author concludes by asking Dr. Frankland, 
as the dangerous element in a water is entirely outside his ken or 
detection, what in his judgment is the ao | of water analysis? 
poe Sem 100,000 bacteria may be present in a gallon of water, 
each terium being i of imparting disease, and yet be 
undetected by the most refined chemical processes, how can he report 
any water to be wholesome? What are his grounds for —— a 
water containing 0°1 of organic carbon to be of good quality, and a 
water containing 0°4 of organic carbon to be of inferior quality, 
seeing that the first named contained millions of bacteria, which may 
be entirely absent from the second? Why should absolute 
immunity from epidemics of cholera be promised, if only London 
would ink chalk water—which after all is merely rain 
water, and must have fallen in certain parts on heavily manured 
land, and has afterwards filtered naturally through chalk—and 
yet it be stated that there is not a tittle of trustworthy 
evidence to prove that artificial filtration—which, judging from 
analyses, is more complete than natural filtration—affords any 
safeguard against the propagation of epidemic di ? 

The President said that the Fellows had just listened toa power- 
ful and interesting paper, which was sure to lead to a lively dis- 
cussion. As it was very late, he hoped the discussion would be 
strictly confined to the question of oxidation. 

Mr. Hawksley had listened tothe papers with much interest. Much 
learning had been displayed, and many ingenious and elegant 
phrases had been , but he did not think that anything like a 
solution of the process of purification as it existed in nature had 
been arrived at. As a practical man, he would say, What does 
nature teach us? If we go to a mountain covered with peat, 


we see inky water on the surface, and yet a very few feet below 
springs of water rise perfectly colourless and bright. This is nature, 


not chemistry. Similarly a stream may receive the sewage of 
towns and run into the ocean without any colour at all. More- 
over, the sewage of millions of inhabitants had been running into 
the ocean for years, and yet it remained to all appearance free 
from sewage. On the surface of the ocean one might well say : 
““ Water, water everywhere, and not a drop to drink.’ 

Dr. Frankland said that it would be difficult to notice at that 
late hour all the salient points of Professor Tidy’s elaborate paper, 
but he would endeavour to refer to some of them. Professor Tidy 
has explained that the purification of rivers is effected by three 
processes bsid , the action of fish life, and oxidation. As 
regards the second, he does not clearly state whether the fish 
remove organic matters in suspension or in solution. Fishes of 
respiration must clearly remove oxygen from the water; so it 
would seem that they could only remove organic matter in suspen- 
sion. However, the substantial difference of opinion was on the 
question of oxidation, to which he would therefore confine his 
remarks. He would have liked to have said something about 
the admirable: paper by Mr. Hatton, but as time pressed, he 
must leave the results to speak for themselves, First, as to the 
oxidation of peat in the Shannon, Professor Tidy states that in 
a flow of one mile from Killaloe the organic carbon decreases 
from ‘8 to ‘48. This really means that half of the total organic 
matter has been cies | into carbonic anhydride, water, and 
nitrogen, or ammonia, in the flow of one mile. He would ask 
any chemist who has been accustomed to organic compounds 
whether he is acquainted with any substance which behaves in 
this way. To take one instance—aldehyde—a substance most 
»rone to decomposition, it, under similar circumstances, would 
omy be oxidised perceptibly. How improbable is it that the 
flow of a mile should cause such an enormous reduction, whilst 
the exposure of fifty-one square miles of surface in the loch 
above should have such a slight influence! Does Professor Tidy 
really think that this entrance of feeders of peaty water has 
any very great influence on the composition of the Shannon, a 
river which drains about a quarter of Ireland? None of these 
feeders have a flow of more than a mile, and so they cannot be 
insignificant. He must take exception to two of the three new 
analyses which Professor Tidy gives, namely, those taken one 
mile below Castle Connell and at Limerick. Now, the entrance 
of the largest tributary—the Mulcaire—a river containing but 
little organic carbon von | much suspended mineral matter, which, 
in its deposition, carries with it much organic matter—completely 
prevents any fair comparison between these two places. Not- 
withstanding Professor Tidy’s great faith in nature, and his 
objection to any experiments in a bottle, the speaker ventured 
to say that in the case of the bottle, which was fastened to the 
connecting rod of the steam engine, the water was brought into 
contact with air much more perfectly than in nature, and yet 
no oxidation could be detected. 

Dr. Gilbert made the absurd remark of the extremists, that 
because Dr. Tidy showed Thames water to be a wholesome drinking 
water, most of the sewage entering it being now purified, that 
Dr. Tidy virtually advocated the discharge of raw sewage into 
rivers, the waters from which are to be used for drinking purposes. 
This is entirely a misrepresentation of Dr. Tidy’s arguments. Dr. 
Tidy goes to the rivers for experiments on river waters in rivers, 
and to the practical results of years of every-day experience for his 
data, and fo not confine himself to laboratory experiments. 


CONTRAOTS OPEN. 


GAS-HOLDER FOR HALIFAX. 


THE gasworks committee of the Halifax Corporation invite 
tenders for the construction of a telescopic gas-holder, 180ft. in 
diameter and 60ft. high, with standards, inlet and outlet pipes, 
and all vaives and fittings. 

On page 160 we illustrate this gas-holder, The specification we 
have not thought it necessary to reproduce, as it contains nothing 
with which engineers accustomed to this class of work are not 
familiar. All the work and materials are to be of the best quality. 
Tenders are to be sent in on or before the 6th of July to Mr. 
Keighley Watton, town clerk, Halifax. 


NAVAL ENGINEER APPOINTMENTS.—Thomas Crossman, chief 
engineer, to the Superb, vice Biddle ; William Giles, chief engi- 
neer, to the Pembroke, additional, for service in the Nelson, vice 
Crossman ; and Lewis P. Lewis, chief engineer, to the Crocodile, 
vice Giles. 

THE Dover AND CALAIS RouTE TO THE CONTINENT.—Three 
powerful steam dredgers are now at work clearing away any 
accumulations of sand on the bar at the port of Calais, so that 
there shall always be a depth of from 9ft. to 10ft. at low water uP 
to the improved landing place at the Calais pier, sufficient to lanc 
and embark at all times of tide. We hear that, in addition to 
other important improvements for accelerating and facilitating the 

e between Dover and Calais, three new steam packets are to 
5 constructed by the London, Chatham, and Dover Railway Com- 
pany that are intended to surpass all others afloat in speed, steadi- 
ness, and accommodation. 

SaniTary InstiTuTE OF GREAT Britatn.—At the ordinary 
meeting of the Sanitary Institute of Great Britain, held at No. 9, 
Conduit-street, W., on Tuesday, June 21st, Dr. A. Carpenter in 
the chair, a paper was read by Professor W. H. Corfield, M.A., 
zp. * the Present State of the Sewage Question.” In the 
discussion which followed, Mr. W. C. Sillar, Mr. E, F. Bailey 
Denton, Mr. Douglas-Onslow, Mr. R. W. P. Birch, Mr. G. B. 
Jerram, and Mr. Wilson Grindle took part. The chairman :nade 
a few remarks relative to the successful working of the Sewage 
Farm at Croydon, and Professor Corfield replied briefly to some of 
the points raised in the discussion. 

THE BritisH AssociATION OF GAS MANAGERS.—The British 
Association of Gas Managers held its eighteenth annual conference 
in Birmingham on Tuesday. The morning session was attended 
by about 500 gas managers from various parts of the kingdom. The 
Mayor, on behalf of the town, gave the visitors a hearty welcome. 
Mr. C. Hunt, manager of the Birmingham Corporation Gas 
Works, president of the jiation, delivered an address. The 

ing of gas-making concerns into public instead of private hands 
had, he held, contributed most materially to the comfort of our 
great towns. Corporations had uniformly manifested a disposition 
to pay a fair and even full price for such property. The commence- 
ment of a new era in the ical ad t of gas lighting 
had been marked by the acquisition of gas by corporations. Little, 
however, if any, of the improvement which had characterised 
manufacture in late years was attributable to corporations. Yet 
he emphatically denied, as the result of his own experience, that 
the profit-making proclivities of these public bodics had led them 
to ignore improvement. The president next went on to deal with 
technical matters. Speaking about the revival which had of late 
taken place of proposals for the supply of a cheap gas for use 
exclusively in heating purposes, he said that the anticipations of 
success indulged in by the advocates of these projects could not be 
fully realised, for the prospect of a duplicate system of mains 
services, and fittings, was repugnant to our notions of economica 
distribution, although it found favour with the Americans. Mr. R. 
P. Spice, of London, read a paper on “‘ The Treatment of Gas in 
Genitantiion by ‘St. John’s Apparatus.’” At the evening 
session Dr. Siemens read a paper to a large audience upon ‘‘ Gas 
Supply, both for Heating and Illuminating Purposes.” The annual 
report showed that the ber of bers was 675. After the 
reading of the report a research committee was appointed. The 
Corporation’s Gas Works were inspected by the visitors in the 
afternoon ; and on Wednesday about 300 of the members visited 
the Crown Tube Works, Wednesbury, of Messrs. James Russell 
and Sons, in a train specially chartered by that firm. 
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RAILWAY MATTERS. 


A PARIS telegram me, :—A sub-committee has reported the rival 
routes from Paris to Milan to be as follows: St. Gothard 1121 
kilométres, Mount Blane 1109, Simplon 1037, Mount Cenis 1207. 


On Sunday night a goods train belonging to the Dublin, Wicklow, 
and Wexford Railwa Ws! ran over an embankment, and 
twelve wagons tumbled into Kingstown Harbour. No one was 
injured, although several persons had remarkably narrow escapes. 

THE rim of the homogeneous car wheel, as it is called, is cast 
from melted scrap of wrought iron and steel. As soon as it has 
cooled sufficiently to set it is taken from the mould and placed 
in another and the centre piece is cast of best wheel iron, e two 
metals are thus firmly welded together, 

GENERAL BEAUREGARD claims to have originated the cable 

stem for street railroads. He brought a suit against the San 

rancisco Company, and it was compromised by the agree- 
ment of defendants not to extend their use of it away from the 
Pacific coast. It is stated that the Chicago companies will pay 
him a royalty for the use of the system in that city. 

Tue North Staffordshire Railway Company has issued a revised 
scale of charges for the carriage of iron and minerals. By the new 
tariff the pre to charge their freightage on the short-weight 
ton—2240 lb.--against the long-weight ton-—-2400 lb.—as formerly. 
This change means a net increase of 2d. per ton. The new rate on 
pottery-mine is 3s. 8d. per ton carried in owners’ trucks, and 4s. 6d. 
carried in the company’s trucks for delivery in South Staffordshire. 
These alterations are giving rise to loud complaints. 

In the United States markets steel rails are lower, and quota- 
tions are £11 4s. to £12 per ton at the mill. It is almost im- 
possible to place any order for delivery before September. Some 
sales of English steel rails are repo at £12 6s. to £12 15s. at 
southern ports. For iron rails there is still much inquiry, and the 
mills are all full of work. Prices range from £9 6s, to £10 per ton 
at mill according to section, For old iron rails the market is dull. 
Sales are reported at £5 4s. to £5 6s. per ton in Philadelphia. 

THE stream of water that burst into the heading on the 
Gloucester side and flooded the works of the Severn Tunnel has 
been stop; It was traced to the bed of the huge salmon pool in 
the middle of the Severn. This pool, which was many acres in 
extent, has been drained in some ch and where the water 

reolated through the bed of clay have been used and any 
urther influx has been stop Nearly all the water has been 
pumped out of the heading, and the consequences of the mishap 
will be recovered in a few weeks, and the works on both sides of 
the Severn will once more be in fair progress. 


THE destruction of a great length of railroad by natural causes 
seems to have occurred for the first time in the United States, 
when the flood and ice gorges of the Missouri swept away or buried 
nearly the whole of what was formerly the Dakota Southern Rail- 
road—now the Sioux City and Dakota Division of the Chicago, 
Milwaukee, and St. Paul--from Yankton to Sioux City, sixty 
miles. A correspondent of the New York TJribune, writing from 
Yankton, June Ist, says: ‘‘ Down the valley winds the wrecked or 
buried track of a once prosperous railway, and its cars are crushed 
and its offices closed for sixty miles, and not a whistle of a locomo- 
tive has been heard in Yankton since March 28th.” 


A DEPUTATION of the more influential gentlemen of the town and 
district of Bishop Auckland and the Local Board of that place, 
waited last week upon the directors of the North-Eastern Railway 
Company, in their -room at York, and asked them to consider 
the idea of constructing a railway between Bishop Auckland and 
Spennymoor. The aim of the proposed line is to open up a 
populous district which is difficult of access from Bishop Auckland, 
that direct communication may be obtained with the mid-eastern 
portion of the country and with the mainline. The representations 
of the deputation were listened to attentively, and a promise was 
made by the directors that the subject should receive careful 
consideration. 


‘CONSIDERABLE excitement,” says the Port Jervis Gazette of 
June 6th, ‘‘ was caused just before one o’clock to-day by a loud 
report which many supposed was that of a locomotive exploding. 
A rush was made for the railroad yard, when it was ascertained 
that the gas in the fire-box of engine 272, Chauncy Anderson 
engineer, had blown open the door of the fire-box. The fireman, 
George Brown, was at work on the running-board, oiling the 
engine, and thus escaped the injury that would very likely have 
resulted had he been in the cab. The engine was not damaged. 
The fire had been banked in the engine since Saturday, and when 
the locomotive was run out on the track near the water tank and 
the fire stirred, the explosion followed. This is the second time a 
similar explosion has taken place in this engine.” 

WE learn that the Fife coalowners and others are at present 
endeavouring to induce the Caledonian Railway Company to con- 
struct a new line for passenger and goods traffic between Alloa and 
Kirkcaldy. Plans of the scheme have been prepared to be laid 
before the railway company. The route of the proposed new line 
would be from the new bridge at Alloa, touching at Kennetpans, 
Kincardine, Culross, Cairney-hill, Crossford, Dunfermline, Cross- 
gates, and Auchtertool. This would be less circuitous than the 

resent North British route, and would lessen the distance from 
nfermline to Kirkcaldy by twelve miles. In connection with 
this scheme it is also proposed to construct a tidal harbour at 
Kirkcaldy of seventeen acres area, and ultimately to extend the 
railway to Leven in event of the undertaking proving successful. 


THE following are the items of cost of an American goods box 
car, 30ft. long and 8ft. Sin. wide, as furnished to the National Car 
Builder by a superintendent of the car department of a prominent 
road in one of the middle States: —Items of cost: Castings, 
eet lb., at 3 cents per lb., 31 dols. 87 cents; wrought iron, 
1437 Ib., 38 dols. 89 cents; brake chain, 3} 1b., 22 cents; bolts, 
1754 lb., at 4 cents, 7 dols. 2 cents; nuts, 58}4 1b., at 4 cents, 
2 dols. 35 cents; Atwood nuts, 7;% lb., at 54 cents, 40 cents; 
washers, 4}$1b., at 4 cents, 19 cents; sag screws, 66 lb., 1 dol. 
20 cents ; royalty on draw-bars, 2 Ib., at 20 cents, 40 cents ; paint 
stock, 5 dols. 30 cents ; tin, 163 sheets, at 8 cents, 13 dols. 4 cents; 
solder, 8 lb., at 11 cents, 88 cents; tin nails, 1 Ib., 10 cents; cleat. 
nails, 1 1b., 10 cents; 40-penny nails, 30 lb., at 3 cents, 90 cents ; 
steel nails, 50 lb., at 4 cents, 2 dols.; two Hubbard draw-bar 
springs, 60 Ib., at 6,4, cents, 4 dols. 8 cents; iron for door, 86 lb. 
2 dols. 15 cents; 40 iron bolts, 19 Ib., at’4 cents, 76 cents : 16 
carriage bolts, at 14 cents, 24 cents ; 44 screws, 11 cents ; 20 ditto, 
9 cents; 10 round iron staples, 2 cents; 4 carriage bolts, 7 cents ; 
52 wrought washeis, 2? lb., 14 cents; 42 clipped ditto, 4 Ib., 
20 cents ; 8 staples, 1} lb., 7 cents ; 2 hasps, 14 lb., 6 cents; 2 eye 
bolts, 8 cents; 2 door pins and chains, 10 cents; 10 sag screws, 
din. by 4in., 5 cents ; six 6-penny steel nails, 30 cents; pine, 770ft., 
at 28 dols,, 21 dols. 56 cents; spruce, 662ft., at 10} dols., 6 dols. 
75 cents; hard pine, 1156ft., at 20 dols., 23 dols. 12 cents ; oak, 
810ft., at 25 dols., 20 dols. 25 cents; Pratt’s door-hanger, 5 dols. 
92 cents ; 4 axles, 1488 Ib., at 3 cents, 44 dols. 64 cents ; 8 wheels, 
at 11 dols., 88 dols.; castings, 1945 lb., at 3 cents, 58 dols. 25 cents ; 

urnal-box covers, &c., 1 dol. 14 cents; 8 brasses, 78 lb., at 

cents, 15 dols. 60 cents; 8 wheel springs, 20 dols. 40 cents ; 
oak, 138ft., at 24 cents, 3 dols. 45 cents ; 4 dust guards in journal 
boxes, 6 cents ; truck frames, &c., 1205 Ib., at 2,3; cents, 27 dols. 
72 cents ; wrought iron, 446 lb., 11 dols. 20 cents ; 4 brake springs, 
144 lb., at 54 cents, 80 cents ; 4safety chains, 6 lb., at 5 cents, 
30 cents ; bolts, 1034 Ib., at 4 cents, 4 dols. 16 cents ; nuts, 574 1b., 
at 4 cents, 2 dols, 30 cents; Atwood nuts, 74 Ib., at 54 cents, 
41 cents ; washers, 5}1b., 18 cents; 8 carriage bolts, 20 cents; 
labour, 41 dols. 70 cents. Total cost of car, 511 dols. 64 cents. 
Recapitulation : Material in body, 190 dols. 98 cents; labour in 
body, 32 dols. 64 cents—cost of body, 223 dols. 62 cents. Material 
in truck, 278 dols. 86 cents ; labour in truck, 9 dols. 16 cents—cost 
of truck, 288 dols, 2 cents, Total cost of car, 511 dols, 64 cents, 


NOTES AND MEMORANDA. 


As a substitute for oil upon oil stones, which often thickens and 
makes the stones dirty, a mixture of glycerine and alcohol can be 
used with good results, 


THE limiting pressure of 501b. on the square foot on the pre- 
sure plate of Osler’s Anemometer at the Greenwich Observatory 
was twice exceeded during the snow-storm of January 18th, 1881. 


THE loss of life in the mining district of Yorkshire during the 
year 1880 shows only a very slight reduction on that of 1879 ; and 
was in excess of the average from 1874 to 1880. The total loss of 
life during the past ycar was 106. The number of accidents was 
95, or 18 in excess of 1879 ; and 60 per cent. of the fatal accidents 
were due to falls of the roofs and the sides of the — The 
pe agg oy gas was attended by only 11 deaths in the Yorkshire 
pits in 


THE fifth annual report of the I tors of Explosives has been 
issued. They have visited every factory and magazine on their 
books, and report with satisfaction that not a single death has been 
caused by accident in manufacture in the United Kingdom during 
the past year. In 306 licensed gazi two idents have 
occurred, causing three deaths, while miscellaneous accidents with 
explosives have caused twenty-nine deaths. There are for the sale 
of explosives over 15,000 registered premises, the condition of 
which is reported as generally satisfactory. 


In Forbes’ “ Tourists” the capacity of the er European 
churches and cathedrals is given yoy Church, 
Rome, holds 54,000 people St. Paul’s, London, 35,000; St. 
Sophia’s, Constantinople, 33,000; the Florence Cathedral, 24,300; 
St. Petronius, Bologna, 24,000; St. Paul’s, Rome, 32,000; St. 
John Lateran, 22,900; Notre Dame, Paris, 20,000; the Pisa 
Cathedral, 13,000; St. Stephen’s Vienna, 12,400; St. Dominico’s, 
Bologna, 12,000; St. Peter’s, Bologna, 11,500; the Cathedral of 
Venice, 11,000; St. Mark, Venice, 7000; the Milan Cathedral, 
7000. These figures, it will be remembered, do not refer to seating 
capacity. 

Captain Abney recently exhibited at the Physical Society of 
London a number of photographic negatives taken by himself and 
Colonel Festin by radiation through thin sheets of ebonite. The 
light from the positive pole of an electric lamp was sent through a 
sheet of ebonite jin. thick, and photographs taken showed the 
radiation to have a low wave length from 8000 to 14,000. The 
carbon points of the lamp could be photographed through the 
sheet, and Colonel Festin observed the sun’s disc through it. The 
ebonite showed a grained structure, and different samples of 
ebonite gave different results, but all gave some result, in course of 
time at least; old ebonite, like that used in some of Mr. Preece’s 
experiments, scattering the light more than new ebonite. 


At a recent meeting of the Paris Academy of Sci 


MISCELLANEA. 


Mr. W. Maturev F.R.A.S., F.C.S., author of ‘The 
fuel of the Sun,” “Through Norway with a Knapeack,” &c., has 
been appointed to the management of the Royal Polytechnic 
Institution, and commences bis duties forthwith. 

Tue Patent Nut and Bolt Company has removed its offices from 
the premises No. 24, Budge-row, Cannon-street, to more convenient 
offices, No. 7, Laurence poy to, Cannon-street, for many 
years in the occupation of the Ebbw Vale Steel, Iron and Coal 
Company. 

Ir is proposed to make a trial of the electric light in Edinburgh. 
The quarter of the town to be experimentally lighted will be 
Princes-street, the Waverley Bridge, and the North Bridge as far 
as the iron church. The cost of the experiment for three months 
is estimated at about £400. 

THE new waterworks at Tamworth, which have been constructed 
under the direction of Mr. H. J. Marten, engineer, of Wolver- 
hampton, will be complete in about a week, as soon as the connec- 
tion between the pumps and the mains leading through the town 
to the reservoir at Glascote is effected. All the machinery is sub- 
stantial, durable, and well put together. 

Tue Earl of Crawford and Balcarres, F.R.S., has been appeinted 
British Commissioner to watch over British interests at the forth- 
coming electrical exhibition at Paris. The appointment of his lord- 
ship, who is better known as Lord Lindsay, been received with 
great approval. It is proposed to hold a meeting of exhibitors on 
Tuesday next to Poon $2 final arrangements. Lord Crawford will 
preside. The exhibition will open on August 1st without fail. 


Nor long since, in an arbitration case, an engineer was thus 
examined as to his professional experience and capaci , 80 called : 
‘* How long have you been in the profession?” ee 
** Are you thorou; Shly acquainted with your work, theoretically and 
“Yes.” “Do you feel competent to undertake 

rge constructions?” ‘‘ Yes, most certainly.” ‘‘ In what engineer- 
— have you been engaged during the last twelve years?” 
“The manufacture of iron bedsteads.” 

Sawpust seems to be a valuable commodity in New York. 
According to the North-Western Lumberman there are about 500 
vendors of the article in that city, having a capital of 200,000 dols. 
invested, and doing a business amounting to more than 
2,000,000 dols. annually. Forty years ago the mills were glad to 
have sawdust carted away; twenty-five years ago it could be 
bought for 50 cents a load, but the price is increased, and now it 
brings 3 dols. 50 cents a load at the mills. 

AN International Congress of Contractors is to be held at Liége, 
Belgium, from the 24th to the 26th of July next. At the same 

lace, and lasting from July 24th to August 31st, there will be 
eld, in connection with this Congress, an exhibition of new 


, 

on the temperature of the air at the surface of the ground and 
down to 36m. depth, also the temperature of two pieces of ground, 
the one bare, the other covered with grass, during 1880, and on the 
penetration of frost into these, was read by . Becquerel. 
Amongst other things the propagation of frost is shown to be 
slower in grassy grounds than in bare ground. In the latter the 
rate increases very slightly with the depth, the propagation om 
very regular. In grassy ground the increase is very notable, an 
with increasing depth, the rate tends to come near that in bare 
ground. Each layer of ground is subject to two calorific effects : 
one due to variations of external temperature ; the other to the 
action of deep layers which tend to give a constant temperature. 


THE influence of pressure on the electric conductivity of metal 
wires has been studied anew by M. Chwolson, and described in the 
bulletin of the Imperial Academy of St. Petersburgh for March. 
M. Chwolson used a piezometer, giving pressures up to 60 atmo- 
—, the wire being wound round a glass tube, then passed 
through it, and the tube inserted in another, which was connected 
with the piezometer. The two wire ends were brought out 
through binding screws. Among other results, at 3°8 C. the 
a wire showed a relative diminution of resistance of about 
0 13 by one atmosphere of pressure ; a hard brass wire about 
0°0000011 ; and a lead wire (at 7 deg. C.) about 0°000011, or ten 
times more than the brass. Pressing at 17 deg. C. the calorific 
action preponderates over the direct action of pressure for copper 
and brass, while the reverse occurs with lead. Moreover, the 
author proves, in the case of the brass wire, that the pressure 
causes change of the specific resistance besides change of the 
resistance through change of the length and thickness. Every 
relative change of volume involves a relative change of the specific 
resistance about 3°6 times as great. 


Tue following table relating to machinery belts is taken from a 
paper by Mr. Nagle, an American engineer, and read before the 
American Society of Mechanical Engineers :— 


3 | | 
Bi | |aze| 5, | BE | Be 3 
| SEE| Ss a2 | oo 
> as 
ft. in. | in. in | & 
875 | 5600 5 0 98 | 24 2 6| 34 Double 
250 | 3080 70 50 4 ply 
220 | 2451 8 6 185 | 2 98 | 81 Single 
175 | 3179 6 0 93 194 15) | 5 Double 
175 | 3629 9 7h 55 29 15 22 ‘i 
| 510 113 18 18 22 
125 | 3490 7 0 | 14 BR 
2860 5 0 87 | 12 
7 2268 5 0 144 12 12 
45 40 37 } 2 15 Single 
49 | 2111 6 0 24 18 14 18 bi: 
43 | 1800 5 0 44 18 20 14 
40 | 2000 6 0 37 
41 | 1809 5 0 42 174 12 16 a 
18 | 850 0 22 116 6 19 8 Double. 
8 | 942 2 6 40 x 12 8 Single 


A NEw invention for coating iron and steel with iridescent om 5 
says the Rerue Polytech, is the work of Dr. Weil, of Paris. First, 
thirty-five parts of crystallised sulphate, or an equivalent amount 
of any other salt of copper, are precipitated as hydrated oxide by 
means of caustic soda or some other suitable alkaline base ; this 
oxide of copper is to be added to a solution of 150 parts of 
Rochelle salts, and dissolved in 1000 parts of water ; to this.60 
“oer of best caustic soda, containing about 70 per cent. NaO, is to 
added, when a clear solution of copper will be formed. The 
object to be coppered is to be cleaned with a scratch-brush in an 
alkalino-organic bath, attached as a cathode, immersed in the 
——— bath, and treated with the usual precautions, when it 
will become rapidly coated with an adherent film of metallic 
copper. As the bath gradually loses its copper, oxide of copper, as 
above prepared, should be added, to maintain it in a condition of 
activity, but the quantity of copper introduced should not ordi- 
narily exceed that above prescribed as compared with the quantity 
of tartaric acid the bath may contain. If the quantity of copper 
notably exceeds this proportion, certain metallic irisations are pro- 
duced on the surface of the object. These effects may be employed 
for ornamental and artistic purposes. According to the time of 
the immersion, thé ‘strength of ‘the current, and the proportion of 
copper to the tartaric acid, the iridescences may be produced of 
different shades and tints, which may be varied or intermingled 
by shielding certain parts of the object by an impermeable coating 
of paraffine or varnish, while the iridescent effect is being produced 
on the parts left exposed. All colours, from that of brass to 
bronze, scarlet, blue, and green may thus be produced at will. 


hines, and of improved engines and materials, all under the 
patronage of the Litge Chamber of Contractors for Public Works. 
— intended for this exhibition will be admitted free of duty, 
and can be transported in cars directly upon the exhibition groun 
at the Longdex station, at specially low rates—free one way—for 
railroad transportation. Applications for space should be made to 
the Chamber’s committee for organising the exhibition, of which 
E. Hargot is president and Em. Voituron, secretary. 

Herr J. JAROLIMEK, of Hainburg, Austria, has brought out a 
novel kind of wire belting. The wire is wound on spindles, the 
diameter of which is as small as practicable, and is obtained, there- 
fore, in the form of along spring. Der Techniker states that the 
main point to be observed in using these wire coils is to give them 
dimensions proportioned to the power to be transmitted, so that 
while flexible they do not suffer undue elongation when in use. 
Practical trials have proved that the proper proportion between 
tenacity and elasticity of these coiled wire strings is obtained when 
the spindle, around which it had been wound, has a diameter equal 
to that of the wire. The two ends of a string are hooked together, 
and cach string, the number varying “some to the power trans- 
mitted, is laid in a groove on the pulleys. is method of trans- 
mission is reported to be cheap and effective, 


A NEw iron hopper dredger of 1800 tons, built and engined 
Messrs. W. Simons and Co., was launched last week from their 
works at Renfrew. It is the property of the Otago Harbour Com- 
missioners, and has been constructed under the direction of 
Messrs. Kinipple and Morris, their engineers. This vessel will 
dredge from 3ft. to 35ft. depth, and carry 1400 tons of its own 
dredgings; it is fitted with twin screws, two sets of compound 
engines, collectively of 700 indicated horse-power, centrifugal 
pumps and steam appliances for mooring, lifting, dredging, and 
manceuvring. This vessel is over 200ft. in length, and is the tenth 
and largest hopper dredger this firm have constructed, they being 
the inventors and originators of the system, and we notice they 
have another new dredger in progress for the Lancashire and York- 
shire Railway Company for the port of Fleetwood. 


THE pins used in the United States are made by fourteen factories, 
somewhat scattered as to locality, but chiefly in New England. 
Their annual production for several years past has been about 
7,000,000,000 pins. This number has not varied much for some 
years, the demand remaining about the same. Two years ago the 
competition among the nine principal companies then existing for 
the manufacture of toilet pins led to such a cutting of prices that 
the business became unprofitable, and the market was flooded with 
goods. Dealers who were shrewd laid in stock, and families even 
bought in wholesale quantities for future needs. A year ago a 
combination was formed of three wire companies, and now all of 
the pins made by them are shipped to New York, and handled by 
the head agency in that city. From their common warehouse thi 
are sent to every part of the country in quantities varying pete. 4 
ing to the female population. The importations of English pins 
are small, and the exportation of pins from the United States is 
confined to Cuba, South America, and of Canada. England 
supplies almost the whole world outside of the United States, 
although the American pins are not inferior in quality. 


A NEw oil gas works was opened at Port Glasgow on the 16th 
inst. The buildings were designed and their erection superintended 
by Mr. W. M. Alston, C.E., Glasgow, the contractors being Messrs, 
T. Neill, Chalmers, and Co., Greenock. They are intended to 
supply gas to Pintsch’s patent gas buoys, which have been fully 
described in our pages. The works consist of a shed 87ft. long b: 
30ft. broad, which is to be used for storing buoys. At the sou 
end of this shed is built a store and workshop one story in height. 
| The gas which is used for charging the buoys is manufactured from 

troleum and shale oil. The building in which this is done is 
ivided into three compartments, containing the furnaces and 
retorts, the washer and purifier, condenser and gas meter, ard the 
compression pump and engine. The retorts are arranged in two 
rows, one above the other, and the oil, which has been previously 
pumped into a cistern above the retorts, is led into the upper one, 
where it evaporates. It is then led through the second retort, 
where it is again heated. It then passes into a tar pit, and after- 
wards is carried by a main to the purifying room. After being 
purified, the gas passes through a meter, and thence into the 
meter. The manufaeture of the gas is now completed, but it has 
yet to be compressed into the store-holder, a wrought iron cylin- 
drical tank 20ft. long by 4ft. 2in. in diameter. This is accom- 
plished by means of a compression pump, which is wrought by an 
engine of 5-horse power. By this pump the gas is compressed to a 
pressure of 150 lb. to the square inch. The gas is now ready for 
use, and from this cylinder it is sent through a main, leading to 
the quay, where it is easily transferred to the cylinders by which 
the buoys are supplied. The apparatus and machinery were put 
down and placed in order, under the superintendence of Mr. Rein- 


hold, of Pintsch’s Patent Lighting Company, London; while the 


general erection of the works was superintended by Mr. Hardie. 
lower reaches of the Clyd ; 
le 


the Lighthouses Trust’s officer for the 


| 
| 
| 
| 
| 
} 
| 
| | 


464 THE ENGINEER. Jone 24, 1881. 


DOUBLE CYLINDER SEMI-PORTABLE ENGINE FOR THE INDIAN STATE RAILWAYS. 


MESSRS. MAKSHALL, SONS AND CO., GAINSBOROUGH, ENGINEERS, 


For description see page 467.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Boyveavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermryver, Bookseller. 
NEW YORK.—Tue Wittmer and Rocers News Company, 
$1, Beekman-Street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

«** We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINEER, or 
containing — must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. _ No notice whatever will be taken of 


A.L. C. E. (Hull)--A letter lies at our office for this correspondent. 

J.E. pmo Aw is no treatise on turning chilled rolls, or making them. 
They can be turned with tools made of any good steel. The speed of the 
surface must be very slow—not more than 2ft. to 3ft. per minute—and the 
tools are blocks of steel about Sin. long and lin. square, wedged up 
parallel with and against the roll, the corners of the long sides of the blocks 
forming the cutting edges. Much skill is required in the workman. 

A. 8.—We do not know what power a gas engine of the size named will 
indicate. A gas engine will not be suitable for your purpose for the reason 
you have stated. <A steam engine with a l4in. cylinder, 2ft. stroke, making 
75 revolutions per minute, will readily indicate 25 or 30-horse power, with 
a very moderate pressure of steam, say 401),, in the boiler. We faney you 
will require more power than 25-horse power indicated, but an engine of the 
size we have named ought todo the work you want done. 

SusscriBer.—The term “ surfacing lathe” is vague, and does not always 
mean the same thing. Properly it applies to lathes which will take a face 
plate on which large surfaces, such as cylinder covers, can be got up. But it 
is after employed to denote lathes which are adapted for doing flne work only 
bringing small strains on the parts. Such lathes are often of inferior 
construction, The argument used to meet the complaints of the incautious 
buyer is that the tool was only intended to produce Jinished surfaces, 


ARGUZOID, 
(To the Editor of The Engineer.) 
Sir,—Can any reader name the ingredients used in the above alloy, or 
where it can be obtained ? ENQUIRER. 
Edinburgh, June 22nd. 


SOLDERING ALUMINIUM. 
(To the Editor of The Engineer.) 


Srr,—Can any commenters tell me by what method I could solder 
very thin sheet aluminium ? J. W. B. 
Birmingham, June 20th. 


COLLAPSIBLE TUBE-MAKING MACHINES. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers tell us the makers of machinery for 
mal collapsible metal tubes, used for scent fountains, &c. ? 
London, June 16th. X. anp Co, 


DR. ANGUS SMITH'S SOLUTION. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me whether Dr. Angus Smith's 
solution with which cast iron pipes are sony coated, will stand for, 
sy ten years sea-water without causing the water to be discoloured ? 

argate, June 22nd. Pure Sea-waTer Batu, 


TEMPLETON’S “‘ WORKSHOP COMPANION.” 
(To the Editor of The Engineer.) 

Srr,—In the fifth edition of Templeton’s ‘‘ Workshop Companion,” 
39, appears the following :—Any chord and versed sine of a circle 
given, to find the diameter. Rule: Divide the sum of the squares 

of the chord and versed sine by the versed sine; the quotient is the 
diameter of corresponding circle. It should be, divide the sum of the 
squares of the semi-chord, &c. &c. And in the examples given in pages 39 
and 40 ofa chord of 6}ft. and versed sine = 2ft., the diameter of circle 
should be 7°2812ft. ins’ of 23°125, and a chord of 72ft. and versed sine 
of 1}ft., the radius of curve is 519°025ft. instead of 2074°225, as a . 

J. 3, T. 


BELL METAL SLIDE VALVES. 
(To the Bditor of The Engineer.) 

Sir,—In —_ to your correspondent “ Engi .” I would, in the first 

, advise him never again even to dream of using this metal for either 
slide or any kinds of valves, as it is neither necessary nor practicable. 
Concerning the cause or causes of cutting both the face of the valve and 
also that of the steam chest, it is one of those cases upon which an 
opinion cannot justly be ventured unless it can first be inspected. It is 
hardly necessary to call the attention of your correspondent to the 
increased friction caused by two working surfaces of the same kind of 
metal, inasmuch that it is a Engh well-known and generally accepted. 


However, after looking over ‘‘ Engineer's” sketch and the information 
accompanying it, I have not the least doubt as to the good results to be 
obtained by adopting the following formula, viz., copper 11b, tin 3} oz. 
But of course there are certain conditions which must be observed in 
order to secure the desired results with this or any other alloy. By all 
means to entrust the work to experienced engi "s brassfounder, an: 
not to an iron-brassfounder ; or in other words, to an ironfounder who 
professes to be master of the two arts of founding. Unfortunately, too 
many, both masters and men, are } peceseaee the idea that to be 
in the possession of the most approved alloys—from books or otherwise— 
is all that is necessary to the securing of good cas in the hands of an 
ironfounder Although common, a Greater error t this can scarcely 
exist. Demonstrations innumerable of this fact have I seen in my time. 
June 20th. FouNDRYMAN. 


SUBSCRIPTIONS. 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the varwus radway stations ; or it can, if preferred "be supplied direct 
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be received at the rates given below :— Foreign Subscribers paying in 
advance at the published rates will receive THE ENGINEER te te and 
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THE CHANNEL TUNNEL SCHEME. 


Tr is not easy to believe that Sir E. Watkin meant his 
speech on the Channel Tunnel, delivered last Friday at a 
meeting of the shareholders of the South-Eastern Railway, 
to be taken = seriously, The statement that it may be 

ible to drive a tunnel 7ft. in diameter and 22 miles 
ong under the sea in the space of five years, makes a 
demand on our powers of belief to which they are not 
equal. But the shareholders seem to have believed it all. 
One of the immediate effects of the speech on which Sir 
Edward Watkin did not count was to frighten a daily 
contemporary half out of its wits. The tunnel would leave 
England at once open to invasion ; a hostile force might 
land near Dover, take ion of the English end of 
the tunnel, and then it would be all up with us, Threat- 
ened men, we can assure our contemporary, live long, and 
if England is not to be invaded until the Channel Tunnel 
is made, we shall have immunity for many years. It is, 
we think, much to be regretted that a man of Sir E. 
Watkin’s influence should have made the assertions he is 
reported to have made. If Sir Edward had consulted any 
competent engineer before he spoke, he would have ascer- 
tained that the rate of progress made during a single week 
on shore close to the mouth of a tunnel is no evidence 
whatever of the average rate at which it can be advanced. 
No thought seems to have been given to the ever-increas- 
ing difficulty of removing débris and maintaining ventila- 
tion—difliculties so great that we have no hesitation in 
saying that to drive a drift way only 7ft. in diameter 
through the chalk between England and France is abso- 
lutely impossible. If a tunnel is ever made it must be 
made of practicable dimensions at once, for reasons which 
we shall deal with in a moment. 

The greatest possible reticence has been observed con- 
cerning the tunnel and its work. We recently visited 
the Shakespeare Cliff working. The enclosure was locked 
up, the sheds were shut, and no one was to be seen but 
a watchman who was admirably silent. Sir Edward 
Watkin gave the first information concerning the 
tunnel that has been heard for a long time to 
the world. The South-Eastern shareholders, he said, had 
permitted the directors to out certain experiments, 
to try if the making of a tunnel in a reasonable time was 
practicable. They had sunk two shafts—one at the 
Abbot’s Cliff Tunnel, and the other on this side of the 
Shakespeare Cliff Tunnel. From the first shaft they had 
driven a gallery of 800 or 900 yards, of a diameter of 7ft., 
which had all been excavated by machinery. The 
machinery was not perfect, but last week they excavated 
sixty-seven yards of lineal distance in the extension of 
that gallery. If that were the maximum rate of speed, it 
meant about two miles of progress in a year, and as they 
were working from both ends, and as it was only twenty 
miles, practically —— it meant five years to complete 
a gallery 7ft. in diameter as an experiment, under the 
whole width of the Channel. With regard to the second 
shaft, at the Shakespeare Cliff, they had sunk that down 
to a depth of 155ft. They had also bored from the bottom 
of that shaft to a further depth of 106ft. They had gone 
right through the old grey chalk and right to the galt 
clay, and he was happy to say that they had found no 
trace whatever of water. Practically these are all the 
—- statements which Sir Edward had to put 
before his hearers. With his proposals for finding money 
to carry on the work we do not concern ourselves. There 
never was a smaller basis on which to build up a super- 
structure. The question keenly discussed by geologists, 
namely, whether the chalk beneath the Channel is. or is 
not identical with that through which the present head- 
ings are being driven, is settled in his own favour by Sir 
Edward without the least hesitation. It is well under- 
stood by engineers that one of the great risks to be in- 
curred in driving a tunnel beneath the Straits of Dover 
lies in the extreme probability that a fault will be 


a| encountered. In other words, a crack or fissure would, 


within a few hours after it was tapped, have completely 
flooded the tunnel, drowned the workmen, and brought 
an end to the enterprise. We are not aware that any one 
ever ex that much water would be found in the 
chalk itself at the shallow — of the lowest point in the 
tunnel. The circumstance that no water has been found 
on shore or near the shore has really nothing to do with 
the matter. Land springs in the chalk can be dealt with, 
and would have to be very powerful indeed to prevent the 
work from being carried through ; but the case is entirely 
different as regards the sea, and it is the knowledge that 
one false step, one blow of a pick, might, when the work 
was almost complete, bring it to an end for ever, that 
makes engineers cautious and doubtful. Whether water 
was or was not found in the tiny holes already tunnelled 
in the chalk is of no more importance to the true issue 
than the presence or absence of the handle of Aldgate 
ump. 

, The more carefully we consider Sir Edward Watkin’s 
—. the more startling do its assumptions appear to be. 

e are told that 67 yards had been excavated in one week. 


We believe that the work of excavation is being done by | his 


Beaumont’s rotary cutting machine, which gets on very 
well in soft chalk. The total quantity thus cut was, say, 
282 cubic yards in the solid. In bulk this would measure 
about 350 yards, All this had to be run out to spoil 


; throngh a driftway 900 yards long and 7ft. in diameter ; 


and this without pera with the working of the 
boring machine at the inner face of the heading. We find 
it very difficult to believe that any such feat was really 


tical | accomplished. We do not dispute that the boring machine 
tl! really did bore 67 yards forward; but was the débris 


removed clear out of the tunnel at the same time? If so, 
the feat deserves to be placed on record. But when we 
have admitted all that we can be expected to concede in 
this direction, we are no nearer than before to accepting 


Sir Edward Watkin’s five-years’ estimate. It is clear 
that in a 7ft. heading there in not much room to work ; 
and when the stuff to be run, say, seven or eight 


miles from the face of the heading, it is evident that a great, ° 


deal more time will be required than is now consumed in 
removing débris. In long tunnels, where the material is 
worked with moderate ease, the rate of progress is fixed, not 
by the power of the boring or tunnelling machines, but 
by the rate at which the débris can be got rid of. Our 
readers may rest assured that nothing has yet been 
accomplished at either this side or the French side of the 
Channel to prove that a driftway can be driven in five 
ears, or even in ten years, under the Channel. It is 
use room is absolutely required for a double line of 
rails for the spoil wagons, and for the ventilating pipes, 
which must be of large diameter, that we assert that it 
is impossible to drive a 7ft. drift way under the channel. 
The full-sized tunnel will be small enough to comply with 
the conditions, 

Concerning the ventilation of the workings Sir Edward 
was silent. We do not think we shall err if we assert that 
the difficulty of producing adequate ventilation in the 
Channel Tunnel will increase as the cube of the 
distance from the mouth of the tunnel. We have 
nothing at all in the way of experience to act as a 
guide in this matter. If we take the longest tunnels in 
existence, those of St. Gothard and the Mont Cenis, 
we find that the maximum distance from the mouth to the 
face of the working in no case exceeded four miles. These 
tunnels are on the tops of hills, and so arranged that as far 
as possible nature aided in the work of driving currents of 
air into them. Yet we know that enormous, all but insur- 
mountable, difficulties were met with in supplying air 
enough to the workmen to keep themalive. It is true that 
in the Channel Tunnel explosives will not be used, but it 
remains to be seen how fresh air is to be driven in a dis- 
tance of ten miles, and foul air extracted. The horse- 
power needed to accomplish this duty must be enormous. 
The machinery will be very heavy and expensive. The 

roblem to be solved is exceedingly difficult, but Sir Edward 
Watkin passes all this over in silence. We hold that a 
Channel tunnel can never be worth what it will cost, and 
we have formerly explained that it would be absolutely im- 
possible to work enough trains through one to make it pay, 
unless enormous rates for both passengers and goods were 
charged. The expenditure of a comparatively small sum 
in providing proper harbour accommodation at Calais 
would be followed by the advent of splendid fast steamers, 
which would render a tunnel less n than ever. The 
more carefully the tunnel scheme in its present form is 
considered, the more prominently does it appear as a 
chimera, « fancy, a freak of the imagination. No consistent 
scheme for making it, ventilating it, or working it if made, 
is before the public. The highest engineering authorities 
of the day, in so far as they have considered it at all, are 
adverse to it. The more carefully the whole scheme—if 
scheme there can be said to be—before the public is con- 
sidered, the more is it to be regretted that any body of 
men should be found ready to waste money in boring 
holes which prove nothing, and advance the prospects of 
the Channel tunnel not one inch. 

We are very far from asserting that a tunnel cannot be 
made under the Channel. He would be a rash man who 
set a limit on the powers of engineers, but we do assert 
that no consistent scheme for making such a tunnel, and 
working it if made, is before the public; and that the 
cost must be so great that the work can only be carried 
out by the aid of national funds contributed by the Go- 
vernments of France and England. On these facts Sir 
Edward Watkin is quite silent. The fact that a —_ 
sum is to be spent in dredging Dover harbour, that the 
accommodation at Calais is to be improved, and the London, 
Chatham, and Dover Company is about to put on three 
new boats, larger and faster than any yet in crossing 
bee Channel, will not promote the success of the tunnel 
scheme. 


THE EASTERN SHIPPING TRADE. 


ArrTeR a period of great stagnation, which has lasted 
fully three years, there appears to be every chance of a 
revival of trade with our Eastern possessions and China. 
It is scarcely ible to over-estimate the effect such 
revival has upon the general prosperity of this country. 
Even the stimulus which has been imparted to our manu- 
facturing industries by the improvement which is being 
experienced in Canada exercises an influence by no means 
equal to that arising from the demand now springing up 
in India and China. It is curious to consider how it has 
arisen that a trade which so mainly consists of the supply 
of articles of daily want, such as cotton, cloth, and tea, 
should be so variable as it has of late proved to be. As 
regards India, however, it must be borne in mind that at 
the time the great famine commenced the markets of that 
country had become glutted by shipments from England 
made during a period of exceptional commercial prosperity 
at home ; and the purchasing power of its people was of 
course almost lysed by the distress into which they 
were suddenly plunged by the failure of their crops. It 
has taken years to recover from the consequent impecu- 
niosity ; and the native who perhaps annually purchased a 
new waist cloth, was constrained by poverty to content him- 
self with an old oneas long as it would hang in shreds upon 
is person. What such a course means in India, 
none but those conversant with its ple can 
estimate. Distress must be great indeed before they 
will deny themselves the decency of new cloths. 
As the result, the large stocks we have above alluded 
to have only just begun to be absorbed, and the normal 
demand for the produce of our Manchester looms restored. 
The failure of that demand has, of course, reacted on the 
workpeople employed to meet it, and the consumption of 
tea has been largely and correspondingly restricted. With 
the restoration of activity in our exports has increased the 
spending pe of our operative population, and the few 
pinches of tea which during the period of long-continued 
short work and wages have been made to satisfy its wants, 
can now be ‘incréased 


to a more liberal use. These, in 


| 
| 
| 
| 
€ 
ADVERTISEMENTS. ‘ 
*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines ar 
charged one shilling. The line averages seven words. When an adver- ns 
tisement measures an ivch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stampgain 
payment. Alternate advertisements will be inserted with all prac 
regularity, but regularity cannot be guaranteed in any such case. 


466 


THE ENGINEER. 


JUNE 24, 1881, 


fact, are the main points involved in the revival of our 
Eastern trade. 

We have been led to the consideration of this subject 
in great measure by statements made by the chairman 
of the Peninsular and Oriental Steam Navigation 
Company at its eighty-first half-yearly general meeting. 
These statements fully indicate that, in the opinion 
of the directors of that company, the improvement 
in the Eastern trade is not of a spasmodic character 
only, but bears that impress of permanence which 
will justify, and, indeed, render imperatively neces- 
sary, the large expenditure to which the company is com- 

. Mitting itself in the construction of new. shipping. Mr. 
Thomas Sutherland, as chairman, stated that the directors 
have at the present time contracts running for the con- 
struction of 40,000 tons of new steamships, and even 
although we must make allowance for a considerable 
proportion of this tonnage being required to replace 
much of the company’s stock that has become obsolete 
in character, it is certain that a great deal of it is 
required to meet the improved state of the freight and 
passenger trade. We cannot pass unnoticed in connection 
with these statements as to successful working by the 
Peninsular and Oriental Company, the great results 
obtained from the economic and careful course upon 
which its directors have wisely insisted during the past few 
years of commercial depression. As the chairman stated, 
the directors have not only had to meet difficulties arising 
from this, but have had, in addition, to provide for a much 
extended mail service, with a subsidy of £75,000 of less 
annual amount than they had received under their 
former mail contract. We congratulate the company also 
upon the improvement in its passenger traffic. It is 
useless to disguise the fact that for some years past there 
has existed an impression—whether justifiable or not we 
cannot say—that the accommodation and messing afforded 
to passengers by our great eastern English mail line was 
far inferior to that supplied by the Messageries Maritimes ; 
and a large proportion of English passengers made their 
voyages to and from the East by preference in the steamers 
of the latter company. We are glad to find that the 
directors of the Peninsular and Oriental Company are 
overcoming that impression, for which certainly no occa- 
sion should ever have been given. Our Australian friends 
will be pleased to hear that the directors hope to be able to 
dispatch two steamers a month in the ensuing autumn 
with passengers and freight direct to Australia. Hitherto, 
total trans-shipments have had to be made at Point de Galle 
in Ceylon, and it has been naturally trying to voyagers to 
our important Australian colonies to submit to the delay 
and inconvenience consequent upon such trans-shipment. 

Our reference to Australia takes us far on towards the 
limits of our eastern trade; but, before noticing progress 
being made in our shipping communication with important 
colonics, we will make some reference to China. The 
Times has recently published most interesting letters from 
a correspondent in that country which seem to justify a 
certain hope that at last its Government is entering on a 
path of progress. This has been induced solely, it would 
appear from those letters, by the discovery of the great 
assistance railways and telegraphs afford to military opera- 
tions. Already, a telegraph line has been laid between 
Pekin and Tientsin, and on the reports received in obedience 
to instructions from the Central Government from Man- 
darins in charge of provinces, it has been determined to 
commence some small mileage of railway. Thus the thin 
end of the wedge has been introduced, and it is not difficult 
to foresee that when the benefits of railway communication 
once become appreciated, it will rapidly spread in 
accordance with natural demand. It may reasonably 
hoped that a large proportion of the material required for 
their construction will be obtained from England, and in 
that case, the iron and manufacturing trade at home will 
receive a stimulus which has been absent from them 
since the larger schemes of railway work in India have 
been closed. We have previously referred to the improved 
demand in this country for the main staple of Chinese pro- 
duce—tea ; and the freight for this will, if outward freights 
become strengthened by a market for railway material, be 
so reduced, as perhaps to enable this luxury of the poor 
to be greatly cheapened to them. 

Competition in the carrying trade of Australia has 
always been strong, for, having the alternative route by 
the Cape of Good Hope, the opening of the Suez Canal did 
not affect freights thither to the same extent that it did 
those to Indian and Chinese ports. Nevertheless, the 
history of steam communication with Australia, vid the 
Cape, has been one of persistent failure, for which all sorts 
of possible and impossible reasons have been given. One 
company after another was started, but the companies were 
never able to run their steamers at a cost enabling them to 
compete with the Peninsular and Oriental line, even when 
the business of the latter had to submit to the disadvan- 
tage of breaking bulk at Alexandria, the transit by rail 
through Egypt, and re-shipment at Suez. It was scarcely 
likely, therefore, that when the expense of these three 
operations was saved, and the company’s steamers could 
steam through the Suez Canal, the competitive Cape lines to 
Australia would prove to be very remunerative. A gallant 
attempt has, however, been made in this direction by the 
Orient Company, whose fine steamers are models of what 
ocean-going steamers should be; but we fear, judging from 
the report last put before the shareholders, that as yet, at all 
events, the latter have not been able to receive a dividend 
on their investment. A formidable and fresh rival to the 
Orient line has, since it was started, sprung up in the 
Queensland line, run by the British Indian Steam Naviga- 
tion Company. Perhaps no steamship company yet 
working has had so unchequered a course of pros- 
perity as the last-named company has had. Its 
dividends have always been good, and its fleet developed 
annually from its small beginning until its vessels 
class among the most successful and efficient of those 
possessed by any of our great maritime companies. 
Starting from that small beginning in the coasting trade of 
India, it has developed until it is a formidable competitor 


with the old-established Peninsular and Oriental Company 


in the outward Indian trade from England vid the Suez 
Canal ; and now it has received still further development 
by the establishment of this Queensland line of steamers, 
calling at the Ceylon ports, early in the present year, In 
one article of Australian produce which is as yet, as regards 
its introduction into England, in its infancy—we allude to 
the dead meat trade—the steamer lines vid the Cape will 
advantages in the future over those running through 
the Suez Canal which may yet do much to render their 
financial position asatisfactory one, We learned by telegram 
last week that the Orient, of the Orient Line, has had 
250 tons of her cargo accommodation taken up for the 
conveyance of frozen meat. Such epee of this as 
have as yet arrived in England have sold at good prices, 
and had the importation been trebled in quantity it would 
have met with as ready a sale. There is therefore no end 
tothe possibilities which may arise out of this trade in develop- 
ing the steam route to Australia vid the Cape of Good Hope ; 
and the activity which is experienced in all the shipbuilding 
yards of this country may yet be increased for a time at all 
events. We have thus briefly sketched out some of the lead- 
ing considerations involved in, and hopes opened out by, 
the improvement in our Eastern trade. After long years 
of commercial distress, it is indeed gratifying to be able to 
int to some signs of the lifting of the cloud so long 
nging over all branches of trade and industry in this 
country. 


THE DRAINAGE OF PORTSMOUTH. 


PorTsMOUTH has to some extent outgrown its sewerage system, 
although it is of comparatively modern construction, and the 
Town Council have resolved to offer a premium of £500 
to any scientific authority who shall elaborate a plan of remedy- 
ing its incompleteness without entailing too large an expenditure. 
The Drainage and Sanitary Committee of the Corporation had 
recommended the voting of £200 to obtain the opinion and 
advice of some eminent drainage and sanitary engineer, but little 
argument was needed to convince the members of the civic body 
that.a solution of the difficulty was more likely to be arrived at 
by the offer of a premium sufficiently large to make it worth 
the while of competent persons to enter the lists as scientific 
claimants for the prize. The sewerage system of our first naval 
port may be ed as peculiar to the town, the sewage being 
accumulated in tanks at Eastney, which lies on the easternmost 
side of the borough, and pumped into the sea at stated periods, 
it being stipulated by an agreement entered into with the Admi- 
ralty in 1865 that the discharge should commence an hour after 
high tide, and should be finished half an hour before low water. 
As the population numbers more than 120,000, and as Ports- 
mouth also possesses numerous barracks, which are uninter- 
ruptedly tenanted, it will be apparent that, with comparatively 
limited storage accommodation, great difficulties are experienced 
in keeping within such a restriction, and consequently it is hardly 
matter for surprise that the borough engineer should have to 
report that as it is simply impossible, even under ordinary cireum- 
stances, to discharge the whole of the sewage of the borough in 
so short a space of time, every advantage had to be taken of the 
terms of the agreement. Negotiations were pending for years 


for the acquisition of a piece of land from the Admiralty, which, 


being partly excavated, could have been transformed into good 
storage tanks at a reasonable outlay; but my lords having taken 
scientific advice, declined to come to terms, on the ground that 
the utilisation of the land for such a purpose would be prejudi- 
cial to the health of the Royal Marine Artillerymen quartered in 
the adjacent barracks. The borough engineer is prepared with two 


plans of his own, and though they may be complete they are con- | 


siderably too expensive, one involving an outlay of nearly £100,000, 
and the other of over £70,000, The open reservoir system would, 
if adopted, necessitate a great alteration and diversion of the 
present system of sewers and discharge pipes at the pumping 
station, as the proposed site for the construction of the reservoirs 


is not in a direct line with the main sewer; and the borough | 
engineer anticipated that an enormous silting in the bottom of | 


the reservoirs would be continually going on, causing a great 
expense in keeping the bottoms clean, and provoking bitter com- 
plaints from residents in contiguous property and barracks. The 
alternative scheme is the providing of two brick culverts from 
the pumping station to a point 2000ft. eastward, constructed and 
made perfectly water-tight, the strata for that distance being 
hard blue clay. From that point to the outfall the borough 
engineer proposed laying two D-shaped cylinders, 6ft. high, and 
6ft. wide. Owing +o the shingle bed to be contended with from 


this point to the outfall, ;enstock chambers would have to be | 


constructed 100ft. from the extreme end in such a manner as not 
to admit any sea water, and the whole of the joints must be made 
water-tight, so that percolation would be impossible. The line of 
these reservoir culverts would, it is explained, be about 30ft. north 
of the present sewer, which passes under the glacis, in order that 
the present sewer should remain intact and in working order 
until the time for connecting the new scheme. In the opinion 
of the borough engineer silting in this scheme would be impossi- 
ble, on account of the great quantity of sewage which would pass 
through in so short a time. The Portsmouth Town Council is 
recognising its responsibility by taking action in so important a 
matter, for it is a significant fact that during “prohibited” 
hours the whole of the sewerage of Portsmouth, Portsea, South- 
sea, and a portion of Landfort is penned up in the Southsea 
sewers, as inhabitants at that watering place occasionally know 
from painful experience. If the culvert plan, recommended by 
the borough engineer, was adopted, both sewers would be enabled 
to be continuously dischaging into the reservoir culverts; but 
perhaps the offer of the premium may result in some effective 
and more economical scheme being propounded. Competi- 
tors, at any rate, may do well to remember that the sewer- 
age system of Portsmouth was inspected in 1868 by Mr. 
Hawkesley, who removed apprehension as to the capabilities of 
the discharge pipes at the outfall, but pointed out the import- 
ance of relieving the town of surface drainage, and of preventing 
leakage at the junction of the high level with the low level 
sewers. Is it not a moot question whether those warnings have 
been fully heeded? The test of the practicability of the selected 
plan, which is quite an independent question to that of cost, 
will be its confirmation by the Local Government Board ; and no 
guarantee is given that the successful competitor shall have, upon 
commission, the superintendence of his scheme when it is being 
put into execution. 


IRON SHIPBUILDING IN THE NORTH. 


THE half year that is close upon its termination has been a 
busy and a prolific one in the iron shipbuilding trade of the 
North. In the first three months the prolonged winter and the 
severe frosts very materially restricted the amount of work dane, 
but since then there has been far more than the average nutiber 


of vessels constructed at the whole of the shipbuilding centres, 
and the tendency has been towards the construction of larger 
vessels, so that the output of the last three months in tonnage 
has been very high. This remark may be said to have full 
application to every one of the north-eastern shipbuilding ports 
on the Tees, at West Hartlepool, on the Wear, on the Tyne, and 
at Blyth. Indeed, the briskness in this industry has been the 
cause of the activity in the iron trade of the north, which it has 
stimulated to such an extent that the production of plates and 
angles has been higher than in any preceding period, and double 
that of one of the briskest times in the iron trade when iron rails 
formed the staple of the production of manufactured iron in 
the north. One of the ports named—West Hartlepool— 
has, in the six months now closing, launched not less than 
fourteen vessels, The tonnage of these vessels may be estimated 
at 28,000 tons, and the horse-power at about 2000—a six months’ 
work which, remembering the enforced idleness of the first part, 
may be said to be not only good, but almost unparalleled in the 
history of the port. It is evident from this statement of the 
tonnage and the nunibers of the vessels that have been and are in 
course of building, that there will be for the year a keen contest 
for the place of honour as the builder of the largest tonnage ; 
but so far as present appearances go, it would seem most 
probable that the Tyne will again succeed in claiming it as in the 
past year—that is, of the north-eastern ports, those from Whitby 
to Blythe. So far as the particulars have been published, it 
would not appear that the number of steel vessels built last year 
has been maintained in the present year, but those built have been 
more exclusively steamers. It may be said that thenorth-east has 
as yet no advantage in the building of steel vessels-—indeed, owing 
to the distance of steel-plate mills, it isata disadvantage in compari- 
son with the Clyde, but its advantages as a centre for the building 
of, iron vessels are great. It has not only the great bulk of the 
plate mills in the heart of the district, but it has abundant 
supplies of fuel, the experience of generations of shipbuilders, 
and a tolerably complete marine engineering plant, sufficient to 
equip all the steamers it builds, It is to the cheapness that 
results from these advantages that the north-east owes its growth 
in recent years as a shipbuilding centre—to these and to the 
enterprise that characterises its shipowners and steamship 
managers. One of the ports which has entered practically into 
the trade of steamship owning within the last two decades— 
Hartlepool—has now registered as owned by it nearly 180 screw 
steamers —a magnificent fleet, only second in tonnage 
amongst the north-eastern ports to Newcastle, but one 
to which it is adding continually. Up to the present 
these fleets are worked to great profit, and whilst this is the case, 
a further growth is to be anticipated, and a further continuance 
of the activity in shipbuilding yards may be relied upon. 


THE TONNAGE RATES FOR COAL FROM YORKSHIRE AND 
DURHAM. 


Tue question of a reduction of the tonnage rates for coal, 
more especially from Yorkshire to London, the Eastern counties, 
Hull, and other places, is just now engrossing a large share of 
attention, coalowners generally looking forward to the Select 
Committee on Railway Rates and Fares for some relief. On the 
13th inst. the Great Northern Railway Company agreeably surprised 
many of the leading local owners by issuing a revised list of rates 
for coal passing over its line to Great Eastern stations, which, 
in many instances, yielded a reduction of 4d. per ton. 
Although this concession was heartily welcomed, a _reduc- 
tion in the rate from Yorkshire to London would have 
been much more acceptable. Under date of June 17th, 
Mr. H. Oakley, the general manager, has issued another 
circular, addressed to the coalowners, asking them to cancel the 
new list of rates for the Great Eastern country stations, and to 
note that the through rates in force prior to that date will be 


charged from Monday last. What has caused the cancelling ot 
| the rates is not known, but it is stated the Midland Company 
did not issue a revised list of rates. The rates to Hull and 
| London have, for a long time, pressed heavily on the South 
| Yorkshire coal owners. During the week Mr. Massey, of Hull, 
|a large importer of South Yorksl-ire coal, who has been 
examined before the committee in London, has pointed out 
some of the inequalities which exist. He showed that the rate 
from South Yorkshire to Hull was greater than it is from the 
collieries in the North of England. From Monk Bretton, about 
two miles from Barnsley, the rate is 3s. 1d. per ton to Hull, 
a distance of fifty-eight miles, whilst the rate from Radcliffe 
Colliery to the Tyne Dock, forty-three miles, is 1s. 63d. per ton. 
The rate on Cannel coal, from Wigan to Hull, is 7s. 4d. per ton, 
the distance being 109 miles, and from Denaby Main Colliery to 
London, 161 miles, the rate was 7s. 4d. per ton. It may also be 
stated that the rate from most of the South Yorkshire Collieries 
to the metropolis is 8s. 3d. per ton by the Great Northern, in- 
cluding city dues, whilst sea-borne coal can be carried from the 
Tyne to the Thames for about 4s. per ton. 


THE PROPOSED FRENCH TARIFF. 


SHEFFIELD is making earnest and successful efforts to show 
how injuriously she will be affected by the new duties proposed 
by France. In the various public places petitions are being 
signed by thousands of workpeople, praying Parliament not to 
conclude a special commercial treaty with France, until the 
public has had an opportunity of considering its provisions, and 
that under no circumstances shall any treaty be concluded with- 
out containing a stipulation enabling Great Britain to withdraw 
from it after one year’s notice. Some valuable information is 
given by Messrs. Atkinson Brothers, of the Milton Works, in a 
letter to the Shefield Daily Telegraph. The firm are large 
cutlery manufacturers, who have had many opportunities of 
seeing the growth of the cutlery manufacture in France, and 
they recently wrote to a French firm for an official statement of 
the amount of cutlery imported into France from England 
during the last three years, as well as the amount exported, and 
to what countries during the same period. In reply the 
firm received a reply from the “Ministére des Finances,” 
stating that the imports of cutlery into France from England 
during the last three years were 832,651f. whilst the 
exports of cutlery from France during the same period were 
8,305,286f. France’s largest customer was Spain, which 
took cutlery to the value of 1,339,400ft. This is the unkindest 
cut of all. In re-arranging our excise duties, we favoured the 
light wines of France to the disadvantage of the heavy wines of 
Spain. On that account Spain refused to permit us the advan- 
tages of the favoured nation clause. In other words, Spain 
practically excluded Sheffield cutlery and admitted that of 
France. Thus, for helping France in the matter of her wines, 
we lose Spain as a customer, and France shows her gratitude by 
seeking to shut out English cutlery from her markets also. The 
figures quoted prove conclusively that the present ad valorem 
duty of 15 per cent. is in itself almost prohibitive, and that the 
slightest increase would make it completely exclusive. At present 


a dozen common table-knives value 2s, 6d. pay a mend of 44d. ; 
it is proposed to make the duty 3s. 0}d. ; common table cutlery, 
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in sets worth 6s. 8d., are charged 1s. ; it is proposed to make 
the charge 12s, 2d. France simply seeks to establish the most 
rigid kind of protection for herself, while reaping all the 
advantages of our most liberal Free Trade regulations, 


LITERATURE, 


Ueber Compound Maschinen. By V.Caru Orrtiina, Kiel : 
Lipsius and Tischler. 1881. 

Tus is an interesting series of calculations as to the 
effect upon the steam economy, and upon the variation of 
the crank moment, produced by altering the ratio between 
the cylinder volumes and by the division of the expansion 
between the two cylinders, Unfortunately, we do not 
think the data upon which the calculations are based are 
correct, and, therefore, the results cannot be of much value. 
This is a pity, because the problem is worked out from the 
starting point taken, in the usual German thorough style. 
The term “compound engine” is restricted to those with 
cranks at 90 deg., many Germans still adhering to the old 
name Woolf'sche Maschine for those with the two pistons 
on the same piston-rod, and those with cranks at 135 deg. 
or 120 deg. not being considered in this memoir. There 
is a loss occasioned when the steam from the high-pressure 
cylinder is allowed to exhaust into the intermediate 
chamber at a lower pressure than the terminal pressure in 
the small cylinder. The amount of this loss is taken to be 
what Rankine says it is—which, although not strictly 
accurate, is sufficiently so to base reasoning upon as to 
the proper cuts-off in the two cylinders. Herr Oertling 
next assumes that the back-pressure in the small 
cylinder remains constant, for the sake of simplifying the 
calculation of the proper ratio of cut-off. This assumption 
is so far from the truth that it alone would, we think, 
destroy the legitimacy of the conclusions based on it. After- 
wards, in calculating the variation of the crank shaft 
moment, Herr Oertling takes into account this variation 
of pressure in the receiver, and shows how very large it is. 
His next assumption is that what he calls “the total slide 
valve expansion ratio,” reciprocal of the product of the 
high and low-pressure cylinder slide valve cut-off, is limited 
by other considerations than those of steam or coal efficiency ; 
and sets himself the problem of finding in what ratio this 
fixed product is to divided into its two factors—for 
high and low-pressure cylinders—in order to procure the 
greatest amount of work done per pound of steam. Of 
course, in considering compound engines it is necessary to 
distinguish between the total expansion ratio as given by 
the side valves and the real ratio of total expansion; 
because there occurs in the low-pressure cylinder, usually, 
a good deal of expansion before the point of cut-off. It is 
this real ratio of total expansion that is actually limited by 
other considerations than steam efficiency. Why the author 
of the book before us should think that it is the other 
ratio which is limited in this way we do not know; 
but it leads him to suppose that he may lower the 
steam in the low-pressure cylinder to any terminal 
pressure his equations may dictate, without reference to 
practical difficulties created by a very low terminal pres- 
sure, This method results in the conclusion that much 
more work can be got out of a given quantity of steam at 
a given initial pressure if its pressure be allowed to fall 
suddenly in exhausting from the small cylinder into the 
receiver, than if it did not lose pressure suddenly at this 
eg Herr Oertling’s mathematics are strictly accurate, 
a his conclusion is quite false because his premises are 

alse. 

The correct solution of the compound engine slide valve 
problem is to make the cut-off in the low-pressure cylinder 
such that the steam in the intermediate chamber will be 
compressed to pressure equality with the terminal pres- 
sure in the high-pressure cylinder at the moment that 
exhaust takes place. The steam will not then rush out 
violently nor lose tension suddenly, and the amount of 
work got from it will be the maximum, ze¢., the amount 
that would be got if it were expanded in one cylinder to 
the same terminal pressure. This can be proved by strict 
thermo-dynamic reasoning, and it is always possible to 
calculate the proper cut-off of the slide valve in the low- 
pressure cylinder that will procure this result. The real 
total rate of expansion becomes then the expansion ratio 
of the high-pressure cylinder multiplied by the ratio of 
the volume of large cylinder to that of small cylinder. 

In considering the possible economy obtainable from the 
use of high pressures, Herr Oertling points out a fact which 
ought to be well known to engineers, but is sometimes 
misunderstood. So far as consumption of coal—or of 
heat—is concerned, the advantage of high pressures con- 
sists solely in the possibility they introduce of using large 
grades of expansion. If no expansion be employed the 
amount of horse-power obtained from a given expenditure 
of heat increases so very slowly with increase of boiler 
pressure that the advantage falls far short of the extra 
expense of the boiler and engine. The calculations of the 
curves of pressures in the intermediate chamber, and those 
of the driving moment on the crank shaft, are instructive 
and interesting. The author has found from an examina- 
tion of actual indicator diagrams what we have re- 
peatedly pointed out, namely, that the losses caused by 
wire-drawing and compression are heightened rather by 
high speed of crank shaft revolution than by high linear 
speed of piston. For the sake of steam economy, there- 
fore, he would recommend long stroke engines wherever 
practicable, and this would also result in less rapid wear 
of the crosshead and crank pin journals, 
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SEMI-PORTABLE ENGINE. 


Tus engine, which we illustrate on page 464, is erected on a 
strong wrought iron frame, underneath a boiler of the locomotive 
type, the ashpan being bolted down to the frame to support the 
boiler at the fire-box end, while the smoke-box rests upon and is 
bolted to the cylinders at the front end in the usual manner. 

The shell of the steam-jacketted cylinders, steam chests, stop 
valve chamber, and feet for bolting to the frame at the bottom 
and smoke-box at the top, are made in one large casting. The 
cylinder liners are afterwards forced into their places, thus the 
whole of the working barrels are in contact with the jacket 
steam. The cylinders, jackets, steam chests, and exhaust 
chamber are all efficiently drained. The engine is fitted with 
Hartnell’s patent governor and automatic expansion valve gear, 
the bracket for which is bolted to a wrought bridge plate which 
extends across the engine. Between the cylinders and the 
wrought iron bridge plate, are substituted, in lieu of the slide 
bars cylindrical bored guides, the flange at one end of these 
guides forms the back cylinder cover and piston rod stuffing 
box, while at the motion plate end another flange is provided, 
making a firm bolted attachment to the motion plate. The 
crossheads are made of wrought iron with gun-metal slippers 
easily adjusted. Special provision is made for properly lubricating 
the guides, and the oil is collected in a trough and can be 
emptied away as desired. 

Much care has been bestowed on the design of this engine to 
keep down the number of parts to the utmost limit, combining 
simplicity with neatness of appearance, strength of details, and 
ample wearing surfaces, The fire-box of the boiler is of the 
Belpaire type, thoroughly stayed for 1001b, working pressure ; 
all the mountings are bolted to wrought iron planed fixings 
rivetted to the boiler shell. The diameter of the cylinders is 
13in.; length of stroke, 18in.; revolutions per minute, 85 ; 
diameter of fly-wheel, 7ft.; working pressure 100 1b. per square 
inch. The engine has been constructed to the order of the 
Indian Government. 


THE SOCIETY OF ENGINEERS. 


On Wednesday took place the first of the summer visits of the 
members of the Society of Engineers to works of technical 
interest. Arrangements were made with the Government 
officials for a visit to the Mint, permission being conceded only 
under some very strict conditions. The visitors were admitted 
only by ticket, in groups of six at a time, and the number was 
limited to 150. The visitors were received by Mr. Nash, deputy 
superintendent, while valuable assistance was rendered in 
explaining the various processes by Mr. Joseph Newton, who 
was for very many years engineer to the Mint. The visitors 
first entered the melting shop, where they witnessed the pro- 
duction of ingots from bar metal and old coins. Then they 
proceeded to the rolling room, where the ingots are reduced to 
flat bars. From there they proceeded successively through the 
adjusting room, punching rooms where blanks are produced, 
and then through the pickling, and washing and cleaning rooms. 
Then they visited the press rooms, in which are eight screw and 
four lever presses, and they finally passed through the weighing 
room with its nineteen splendid automatic weighing machines, 
and the museum. There were many more applications for 
tickets than could be granted. In the evening nearly 50 of the 
members and their friends dined together at the Guildhall 
Tavern, Among those present were Mr. Horseley, president ; 
Mr. Bernays, past president; Mr. Williams, hon. sec. and 
treasurer; Mr. Schonheyder and Mr. Nursey, members of 
council, and Mr, B. Reed, secretary. 


TENDERS. 


For Pile-driving, &c., required in extension of Ballast Bank, 
egg Harbour. Engineer, Mr. Thomas Roberts, Assoc. M. 
nst. C.E. 


£ sd. 


TENDERS received by the Hastings Urban Sanitary Authority 
for Ornamental Wrought Iron Gates and Railings to be used in 
connection with the Public Park. 


W. Letheren, Ironworks, 18314 0 
J. — and Sons, Victoria Foundry, Batley, York- iis 

Thos. Riding, Ironworks, Bury.. .. .. .. «. «. 251 7 6 
Johnson Bros. and Co.,London.. .. .. «. +. +. 260 0 0 
Francis Mortonand Co., Liverpool .. .. .. .. « 281 2 6 
Thos, Ashworth, Vulcan Works, Manchester .. .. 29510 0 
Barnard, Bishop, and Barnards.. .. .. .. «.. «.. 300 0 0 
Pancras Ironwork Company, London 
A. and J. Main and Co., London 
Chas. Lock, St. Leonards-on-Sea .. .. .. .. «. 359 2 2 
Hill and Smith, Ironworks, Staffordshire .. .. .. 415 0 0 
W. P. Wenham, Croydon... .. 480 0:20 
Robinson and Robson, .. .. .. « 510 0 0 
§. Gillman and Son, Cirencester .. .. .. .. .. 56115 0 


VISITS IN THE PROVINCES. 
MESSRS. W. H. BAILEY AND CO.’S ALBION WORKS, 
SALFORD. 


A visit to these works is interesting, not so much that 
there are any ial tools or novelties of modern ma- 
chinery in operation toattract particular attention, but rather 
because of the multitude of mechanical inventions which 
are to be seen, either completed or in process of manufac- 
ture. It is, therefore, more to a description of some of 
the new inventions which Messrs. Bailey are producing, 
than of the works themselves, that we purpose devoting 
our present notice. It is difficult to specify precisely the 
+ pg branch of mechanics or engineering to which 

essrs. Bailey turn their special attention. In the first 
place, they are manufacturers of all kinds of clocks, from 
turrets to timepieces; but in this direction the firm are 
perhaps best known by their ingenious adaptations of 


clockwork movements to an infinite variety of automatic 
recorders—from arrangements for preventing suicide 
on the part of inmates of lunatic asylums, to their 
more recent productions of clock time-keepers for 
works, and recording indicators of the varying state of 
the ventilation in coal mines. Then they are manufac- 
turers of all kinds of fittings for boilers and engines, 
electric apparatus, cement, oil, and other testing machines ; 
hydraulic engines and pumping machinery. The works 
consist of a range of buildings of modern construction, 
somewhat ornamental in their architectural features, 
occupying a plot of land of from five to six acres in the 
centre of the manufacturing district of Salford ; and the 
firm have plans in hand for enlarging their workshops to 
about double their present extent. The class of business 
in which Messrs. Bailey are engaged necessitates their 
keeping on hand a heavy stock of manufactured goods; 
their stock, when taken at the close of last year, amounting 
to £25,000, and the offices, showrooms, and stores 
consequently occupy a considerable portion of the build. 
ing. The arrangement of the -erecting, fitting, and 
finishing shops is, however, worthy of notice. These are 
all comprised within one building. The erecting shop 
which is about 150ft. square, occupies the whole of the 
ground floor, and the remaining departments are arranged 
in three galleries or storeys running round the building, 


with offices for the foremen, constructed of framework 
filled in with glass, rising one above the other in one 
corner from the basement to each separate floor. By this 
arrangement good light, ventilation, and easy supervision 
of every department are afforded. In the erecting shop 
there are several heavy radial drilling machines and a 
number of boring machines, in some of which special 
improvements have been introduced by the firm ; in the 
other shops there is the usual class of machinery, and 
the only special feature to notice is that in connection with 
the brasswork, scarcely a file is used, everything with a 
flat surface being operated upon by milling and polishing 
machines, to which one side of the building in the top 
floors is devoted. This is all that need be said with regard 
to the works, and we will now proceed to a brief descrip- 
tion of a few of the mechanical inventions which here and 
there attracted our attention. 

Passing through the showrooms and stores, we noticed 
miners’ safety lamps, which were being packed up for 
shipment to China, water motors for New Zealand, testing 
machines for the East India State Railways, turnstiles for 
Constantinople, a turret clock for Montago Bay Town 
Hall, Jamaica; water gauges for Valentia, and a miscel- 
laneous variety of fittings for boilers, furnaces, and 
collieries, which were being sent away to works in dif- 
ferent parts of the United inet This will serve to 


illustrate the varied class of business which the firm have 
in hand, and we will now select a few of the specialties 
which, with the accompanying illustrations, may be of 
interest to our readers. 
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In our Lancashire notes reference was recently made to | stand 
Royle’s “ Oleojector,” of which Messrs. Bailey are the sole | water 


licensees, This isa new invention, illustrated by Fig. 1, for 


lubricating steam engine cylinders and slide valves, A small | 


i is carried up from the blow-off cock to the low- 
evel, and as all the water must pass into the stand 
pipe at the top, no water can leak down through the top 
of the stand-p By this arrangement scum water can 


jet of steam taken from any high-pressure part of the engine | be blown off heoagh the stand-pipe down to low-water 


is allowed to play through theapparatus,and thesuction thus 
created is employed to carry the lubricant into the cylinder. 
The body, or injector portion of the apparatus, is provided 


| 


with two cones, the inlet being connected with the main 
steam pipe or other source of steam supply, whilst the 
outlet communicates with the engine cylinder about the 
middle in horizontal engines, and the upper end in the 
case of vertical engines. The oil falls ina measured supply 
into an open cup, which passes it on to the injector, and 
at each successive period of low pressure in the cylinder a | 


level. When the muddy water is to be blown out from 
the bottom of the boiler, a plain hood pipe closed at the 
top is screwed down over the stand-pipe, and the water 
rushes up between the stand-pipe and hood pipe to the 


jet of steam passes through the cones, a valve which is 
arranged to prevent the return of the oil is opened, and 
the lubricant is carried into the cylinder in the form of a 
fine spray. At the period of high pressure the valve 
closes and so prevents the oil returning. We were informed 
that Messrs. Bailey are at present busily employed in the 
manufacture of these “ oleojectors.” 

Holt’s patent cylinder relief valve is shown in Figs. 2 
and 3, one representing it in section, and the other 


coupled to the cylinder. This is a valve which takes the | 
place of the two valves ordinarily attached to each end of 
the cylinder, consists of a pair of valves fixed in a 
case, one valve being in connection with the pressure and 
the other with the exhaust. The valve opens when the 
engine is exhausting, allowing all condensed water to 
escape, and closes when the pressure comes on. Fig. 4 shows’ 
a reversible valve. The seating and valve have each two | 
faces, and all the parts are made tofit either way. Thus when | 
one side of the valve is worn it can be readily reversed, so 
that it practically becomes a new valve. 
Fig. 5 illustrates an invention for clearing out sur- | 
face scum as well as deposit from boilers, and is 
termed a boiler “scavenger”—Watkin’s patent. A plain 


top of the stand pipe, and thence down through the stand 
pipe and the blow-off cock. - 

Bailey’s patent swivel valve pump, which is represented 
in Figs. 6 and 6a, is an arrangement by which the 
valves can be worked in any position. The suction and 
delivery valves, which are secured in position by the lock 
nut A A, are so arranged that in whatever position the 
pump is placed the valves can always be vertical, and this 
enables the pump to be worked either as a wall or a hori- 
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zontal pump. Fig. 7 is a representation of Bailey’s lock- 
up safety valve for steam launches, which, we may add, 
has been adopted by the Manchester Steam Users’ 
Association. It is made throughout of gun-metal, with 
nickel plated spring. The valve is on Hallam’s patent, 
and the casing is locked with a Chubb’s lock, so that 
there can be no tampering with it after it has been 
once set. Another of Messrs. Bailey’s patent locked safety 
valves is shown in Fig. 8. This is a modification of 


the well-known valve used on locomotives, and invented 


some years ago by Mr. John Ramsbottom. The principle 
is that of having two valves, one operating upon the other, 
so that in the event of one valve not acting it becomes a 
fulcrum for raising the other. Locks are attached to 


the cases of these valves, and the fittings are also made 
with water or steam gauges. 

A short time back a su tion was made to Mr. Bailey 
whether he could not a a clock movement so as to 
produce an automatic time recorder for workshops, which 
would prevent the frequent disputes between the time- 
keepers and the workmen. ollowing up this sugges- 
tion, Mr. Bailey has just brought out a check clock, 
which is shown in Fig. 9% is consists of a shoot 


Flu.8 


which moves, within a certain period of time, which 
can ‘be regulated at will, over a series of partitions. The 
workmen drop their checks through the shoot, and 
they pass into the different partitions in accordance with 
the time at which they were deposited in the clock. One 
of these clocks is now being made for the offices of the 
Bolton Evening News, and several have been ordered for 
other works. 


Considerable difficulty has always been experienced in 


Fic.9 


producing taps which would effectually withstand the action 
of acids. Mr. Bailey has patented an acid tap, as shown 
in Fig. 10, which would seem to meet the requirements 
in a very simple manner, The tap is constructed of white 
metal to resist the acid, and the cock itself consists of an 
india-rubber tube, in place of the ordinary block, which is 
closed by a weight acting on a clip. When out of order a 
fresh piece of tubing at once renews the cock. 

The importance of an undisputable record of the state 
of the ventilation of a mine has been repeatedly brought 
into prominence during inquiries into recent colliery explo- 


FIC.10 


sions, and as we have already intimated in our Lancashire 
notes, Mr. Bailey, at the suggestion of Mr. Joseph Dickin- 
son Hill, her Majesty’s chief inspector of mines, has just 
constructed what he terms a miners’ clock, with the object 
of meeting these requirements. This is a modification of 
Messrs. Bailey’s well-known clock-recording apparatus, and 
consists of an eight day clock, which drives a drum of 
about 8in, diameter, to which is attached a paper divided 
into all the hours of one week. As the drum revolves 
the fluctuations of the pressure of the air passing through 
the mine are recorded upon it up to 6in. of water column 
pressure. The speed of the engine when the fluctuations 
occurred is also marked upon the drum by means of a 
pricker, which egerare a diagram once for every 5000 
revolutions of the engines connected with the ventilati 


apparatus. Thus in a concise form are obtained the 
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of the engines and the fluctuations of the air pressure at 
every hour during the week’s work. The first of these 
clocks is at present being fitted up at the Townley 
collieries, Burnley, but we understand that many inquiries 
are already being made from other quarters, 

Numerous other little inventions attracted our atten- 
tion, but these we have not space to notice. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Upvon ’Change in Birmingham to-day—Thursday—as also in 
Wolverhampton yesterday, there was an active inquiry for sheets 
and hoops. Latens were fully quoted £9 15s, per ton, and doubles 
of a good quality were not procurable at under £8 10s.; singles of a 
like sort were quoted at from £7 15s. to £8; but the same gauge 
of iron needed by the braziers was to be had at £7 5s. to £7 10s. 
Both classes were in request. Hoops were hardly less in demand 
for cooperage than for baling purposes. Ordinary qualities of 
coopers’ hoops were not procurable at less than £6 10s., an increase 
of 5s. per ton in some cases ; for superior sorts up to £7 was asked. 
Tube strips keep in excess of average inquiry at this time of the 

ear. Boiler plate orders were difficult to obtain, either in 

irmingham or Wolverhampton, and mills can be kept going only 
partially ; still the makers uphold their quotations, asserting that 
quality cannot be otherwise maintained. 

Angles, tees, and ch land bedstead iron are in fairly good 

uest, and prices are not weaker. Constructive iron generally is 
sellin better, but not at much improvement in price. Chain and 
cable iron sold tolerably well to-day ; and the best makers have 
but little room for complaint touching the extent of business they 
are doing. 

Marked bars ‘were in improved d 1. Quotati are firmly 
upheld, makers insisting upon prices as per circulars issued when 
the crucial price was made £7. That figure, £7 10s., and 
£7 12s. 6d. are still demanded. Unmarked bars taper down from 
£6 10s. to £5 7s. 6d., and occasionally even £5 15s., according to 
quality. The demand shows a tendency to grow. Puddled 
were sought after, and slightly better prices would have been 
given to-day, but makers were not in a position to deliver with 
promptitude, and only few sales were Sen Most firms are 
doing their best to keep on their forges full time. 

The pig market shows a tendency to stiffen. The prices range 
this week from 42s, 6d. to 45s, per ton strong. Part-mine pigs of 
local make are also a shade stronger in quotations, rangi po 
£2 12s. 6d. down to £2 5s. Common sorts graduate according to 
the proportion of cinder in the admixture from £2 2s. 6d. down to 
£1 17s. 6d. All-mine pigs, on the other hand, hold their own at 
from £3 up to £3 5s, Yet hematite pigs are not stronger on the 
week, transactions being more general at slightly within 67s. 6d. 
for excellent sorts. There were attempts yesterday to “‘ bear” the 
market in this commodity, but without much effect, makers 
expressing through their agents the fullest confidence in their 
ability to get better prices on an early day. The number of fur- 
naces blowing hereabouts this week is forty-two. 

Coal is selling somewhat better than usual at this time of the 
year ; yet the pits are only partially employed. The higher quali- 
ties keep their hold upon the market both as to mill and forge, and 
also furnace and d tic requir ts. The sheet mill require- 
ments run up the average of business at the better class forge-coal 
pits. 
Coke is just a shade easier. 

Ironmasters and colliery owners are beginning again to move 
with a view to the return at the pits to nine hours as a day’s work ; 
and it is believed that if the —. is sought to be effected with 
due recognition of operatives’ prejudices as to certain local customs, 
the movement would be now attended with success, 

The Ettingshall Ironworks, situated at Barbor’s Field, near 
Bilston, which in the early history of the South Staffordshire iron 
trade were run by Messrs. Banks and Son, and later by Messrs. 
Morewood and Co., for galvanising purposes, have just been 
remodelled. The works have been vacant for a few years, and 
have been acquired by the Barbor’s Field Iron Company, by whom 
the alterations have been made. Amongst other items of improve- 
ment has been the erection of seven horizontal boilers, the taking 
out of the old, and putting in of new rolling machinery, &c. The 
works stand on three acres of land, and comprise fourteen puddling 
furnaces, three mills, and a forge ; and the machinery laid down is 
capable of rolling any description of iron. The boilers are arranged 
so that the steam can be all raised by the heat from the —— 
furnaces, which will allow of firing boilers being almost dispen 
with. With the canal running through them and a line of railway 
hard by, these should be desirable works ; yet they are still in the 
= for the Barbor’s Field Company do not intend to operate 

em. 

On Wednesday a large boiler that was being used for working 
the cupola at the brass and ironfoundry of Messrs. Baugh, at 
Wellington, Shropshire, exploded with great force. The boiler, 
which was 10ft. 6in. long by 3ft., was carried a distance of thirty 
yards, and lodged deep in a brick wall. Fortunately no personal 
injuries occurred. 

In North Staffordshire the finished ironworks are doing most 
on foreign account, for the home trade, although slightly improved, 
is yet very slack. Prices show no signs of improvement, and com- 
petition amongst local makers is keen. The nominal quotations 
are :—Crown bars, £6 5s.; best, £6 15s.; and plates, 5s. and 
£8 15s., according to quality. Pig iron is showing somewhat 
better prospects. 

The commission sitting in London upon the French Treaty have 
consented to receive from the curriers and leather trade de 
ments of Walsall a pe Or ee to set forth their objections to the 
tariff. These are—that it will have the effect of completely 
closing their trade with France, for even at the present rate they 
are being considerably undersold by French manufacturers ; and that 
the unsatisfactory classification of the goods leaves them at the mercy 
of the French Custom House officials. Walsall will, therefore, 
ask that instead of any further duties being imposed, the present 
ones may be lowered. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The slight tendency towards improvement in the 
iron trade of this district, which I noticed last week, seems to have 
developed into a generally better feeling throughout the market, 
and at Tuesday’s ting at Manchester more inquiries were 
reported, whilst amongst sellers decidedly more firmness was 
noticeable. There has, however, not been that e ed amount of 

iness doing during the week to justify the conclusion that trade 
has actually taken a permanent change for the better; the large 
stocks which are known to exist in the principal iron-making 
centres stand in the ye of buyers being very readily induced to 
pay higher prices, and although orders could not be p at the 
exceptionally low rates which sellers in some cases were willing to 
accept a week or two back, where any actual advance was asked, 
this had a tendency to check business. 
_ Lancashire makers of pig iron report a moderate improvement 
in business during the week, and they are holding firmly for their 
late rates of 43s, for No. 3 foundry, and 44s, for No. 4 forge, less 
_ 2h per cent. delivered into the Manchester district, whilst in some 
cases business has been done at slightly better prices than these. 
Sellers of outside brands in this district have generally been 
_ Stiffer in their prices. In some cases Lincolnshire iron has been 


per ton, the average: quotations for delivery into the | making 


Manchester district now ranging from 43s. 6d. up to 45s. per ton, 
less 24 for forge and foundry numbers, and Derbyshire irons are 
being quoted at about 45s, to 46s., less 24. For Middlesbrough 
45s, 4d. to 45s. 10d. net cash has been quoted for delivery equal to 
Manchester. 

In the finished iron trade there is still a good deal of ag age 
that new orders do not come in so freely as they ought, but the 
principal makers in this district seem at present tolerably well 
supplied with work, and there appears to be a fair amount of 
export trade stirring in the market. Prices also show a healthier 
tone, the minimum quotations for bars delivered into the Manches- 
ter district being now about £5 15s. to £5 17s. 6d. per ton; for 
ym £6 7s. 6d. to £6 10s.; and for ordinary sheets, £6 10s. to 
£6 15s. per ton. 

In the engineering branches of trade the position of affairs con- 
tinues unsatisfactory. Although throughout the country the last 
reports issued by the Amalgamated Society of Engineers show a 
slight decrease in the number of men out of employment, there 
are not half-a-dozen districts where trade is returned as actually 
good, whilst throughout the Lancashire districts trade is reported 
as either only ‘‘ moderate,” or ‘‘bad,” and in some cases as 
“declining,” even Birkenhead and Liverpool, where the shipbuild- 
ing trade has been very brisk for some time past, being now 
reported as only ‘‘ moderate.” 

essrs. De Bergue and Co., of Manchester, are tolerably well 
known in connection with railway engineering work, and the other 
day in passing through their establishment I had an opportunity of 
inspecting some ples of their bridge girders at present in course 
of construction. These included a couple of girders, one 108ft. and 
the other 94ft. long, which are going to Stalybridge. One feature 
was the accuracy with which both plates and ee are planed 
and fitted together, nothing approaching what might be termed a 
gap being noticeable from end toend. As these girders are rivetted 
together through holes punched in the plates separately, the accu- 
racy with which this is attained is a little surprising, and a brief 
description of the process with special machinery laid down by the 
firm may be of interest. The work is _—- by means of a 
tiple punching hine fitted with an independent steam 
engine, and which is constructed to take in plates up to 20ft. long 
and 4ft. wide. The machine punches any number up to eight holes 
at each stroke, and traverses and punches the ang by self-acting 
movements from end to end without stoppage. Holes are punched at 
any pitch, either across, longitudinally, or in irregular forms over 
the plate, and any of the punches can be stopped or started at will, 
without interfering with the others or stopping the machine. By 
this means the row of holes is produced exactly in line, and the 
accuracy of the holes longitudinally is guaran by the traversing 
screw itself, which is cut to Whitworth’s standard. a 
other pieces of hinery which pr ted some features of novelty 
I noticed an improved form of punching and shearing machine 
which Messrs. Be Bergue are just bringing out. In this machine 
there are fitted a pair of bar cutters, placed within the jaws of the 
machine behind, and at right angles with the plate shears in such 
a way as not to interfere with them. By this means the machine 
has been rendered capable of cutting flat bars up to lin. thick, in 
addition to the other operations of punching, shearing, and angle 
iron cutting. 

In the coal trade business continues extremely dull, and although 
numbers of the pits throughout Lancashire are not working more 
than three to four days a week the output is a 
excess of requirements. Although the principal Manchester Ss 
still maintain late rates graerally, all descriptions of round coal are 
weak in price, very low figures being taken to move away anything 
like quantities. Engine classes of fuel are tolerably steady, but 
with the exception of the better qualities of slack there is no 
scarcity of supplies. The average prices at the pit mouth are 
about as under : Best coal, 8s. 6d. to 8s. 9d.; seconds, 6s. 3d. to 
6s. 9d.; common coal, 4s. 9d. to 5s. 6d.; good burgy, 4s. 3d. to 
4s. 8d.; and slack, 3s. 9d. to 4s. 3d. per ton. 

Shipping is very depressed and coal is being offered at the high 
level, Liverpool, at extremely low prices. 

Barrow.—The hematite pig iron trade shows no new features 
save one—the diminution in the output of the furnaces is causing a 
firmer tone all round, and although no change has taken place in 
the demand, which remains very quiet, there is a much more 
cheerful view taken by those most directly affected by the trade. 


There is one very considerable drawback, however, to an improve- | 5s 


ment in the tone of the iron trade, and that is the immense stocks 
of metal held throughout the district. These have not practically 
been reduced for some weeks, and deliveries have not n suffi- 
ciently large to admit of any reduction whatever—hence, the 
necessity of pulling down the production. The iron trade, gene- 
— —- is in es but a satisfactory position, and the 
outlook is not at all cheerful. Steel makers are very busy and 
orders are not difficult to get, but, of course, rates are very low. 
The ———s trade is also busy. 

The rrow Shipbuilding Company has just booked another 
order for two steamers to carry about tons of cargo, for 
Messrs. Wm. Johnston and Co., of London. 

The City of Rome has been brought under the 100-ton hydraulic 
crane at Barrow, and during the next few days she will receive 
her boilers and engines. She is an object of the test interest, 
and the public are watching with much curiosity the completion of 
this monster ship. The inquest on the bodies of the four men who 
were killed in the explosion on the City of Rome resulted in a 
verdict that the deceased fireman, Clucas, maintained too high a 
pressure of steam, having before the explosion a pressure of 70 Ib., 
instead of 40 lb., which pressure he was instructed not to exceed. 
Scientific evidence was given that the plate above the furnace was 
so thin as not to be able to withstand a pressure of 70 lb. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AFTER diligent inquiries, made in this and neighbouring districts, 
I am sorry I cannot confirm the statements which I see reported 
elsewhere, that the iron trade shows signs of improvement. I am 
told, however, that importation is daily looked for, that the 
American d d is undoubtedly overlapping the facilities of 
American production, and that the long continuance of depression 
must result, and that early, in a distinct revival. In the mean- 
time, in expectation of this importation, quotations are more 
firmly sustained. 

In the coal trade the owners up to this time have been able to 
delay any further reduction in price, preferring to diminish the 
output by giving lessened labour. This is, in effect, “the doctrine 
of idleness” from another standpoint, though it can scarcely be 
considered as other than justifiable to limit the supply to the actual 
demand. In gas coal there is a good trade doing at the advance of 
9d. per ton noted some time ago; steam coal and other sorts are 
in very poor request, In the Derbyshire coal-fields affairs are even 
worse. At the pit top ‘‘ bests” are fetching from 7s. 6d. to 8s.; 
seconds, 5s. to 6s.; cobbles, 4s. 6d. to 5s. 6d.; slacks, 3s. to 4s. 6d.; 
in smithern, 1s. 6d. to 3s. per ton. Best steam coal only fetches 
from 5s, 6d. to 6s, 6d. per ton at the pit top, exclusive of wagon 
hire. Nuts and slacks are fairly inquired for, a good quantity 
being sent into Lancashire and Cheshire. 

There is some talk of a diminution of railway rates by the Great 
Northern and Midland Companies, with a view to enabling the 
South Yorkshire coal-owners to pete more fully with 
the owners of the north. Sea-borne coal is carried from the e 
to the Thames at about 4s. per ton, against 8s. 3d. by rail; so that 
it will be seen there is considerable room for reduction before the 
South Yorkshire coal-owners are on an equality with those of 
Durham. The suggestion of the committee of South Yorkshire 
coal-owners, to the effect that the Manchester, Sheffield, and 
Lincoln revised rates should be paid in full, has led to the company 
ing some reductions at Grimsby, Keadby, and other places, as 


well as a return of a portion of the extra charges. The rate to 
Hull, it is expected, will also be reduced. 

The armour plate mills continue to be busy with orders for the 
ships already mentioned in previous letters, and there is no dimi- 
nution in the demand for plates and other material for shipbuild- 
ing. Inthe rail mills there isan immense weight of rails bein 
turned out both for home and foreign markets. Tires, axles, a 
springs are also well inquired for. In the engineering establish- 
ments some heavy orders have recently been received, and gene- 
rally both the light and the heavy branches are in a satisfactory 
state, though several of the tool-makers report that they are not 
quite so actively employed as they expected to be. 

Both for crucible and Bessemer stee] there is a gratifying demand, 
the former chiefly for the States and other foreign markets, and the 
latter mainly for general purposes at home. 

In the lighter branches I hear complaints of the smallness of 
recent orders for files, saws, and edge tools. Russian orders seem 
to fall off still more seriously. Makers of sheep shears, springs, 
and table knives and razors are very busy. The kinds of cutlery 
required for summer resorts are in demand. I hear continued 
complaint of German competition in scissors, and also of silver and 
electro-plated branches being excessively languid. 

The annual report of the directors of John Brown and Co., 

Limited, Atlas Steel and Iron Works, was issued to the share- 
holders on Wednesday. The amount available for dividend, in- 
cluding the balance brought forward from last year, is £51,102, and 
the directors recommend a dividend of 5 per cent. 
_. Apropos of the boiler explosion on board the City of Romeat Barrow, 
it may be interesting to mention that the explosion of steel which 
took place at Messrs. Vickers and Co.’s Works, Sheffield, some time 
ago, when several men were killed and others injured, occurred in 
the course of casting a propeller blade for that vessel. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade is on the whole in an encouraging position. 
Since last week the warrant market has been comparatively stro 
and better prices have ruled, although the quantity of iron wh’ 
has changed hands does not appear to have been great. Of the 
120 furnaces now in blast, six are making hematite pigs from 
Spanish ores, using a fine Scotch coal, instead of coke, as fuel. 
From the United States there is at present a good demand for 
hematite ore, but the inquiry for ordinary pig iron is slow. 

Business was donein the warrant market on Friday morningat from 
46s. 74d. to 46s. 9d. cash, and 46s. 8d. to 46s. 10d. one month, the 
afternoon quotations being 46s. 9d. to 46s. 64d. cash, and 46s. 10d. one 
month. On Monday the market was strong with business in the 
forenoon from 46s. 10d. to 47s. 1d. cash, and 47s. to 47s. 24d. one 
month. In the afternoon, from 47s. to 47s. 1d. cash, and 47s. 2}d. 
one month were the quotations. The market was steady on Tues- 
day at 47s. 14d. to 47s. 34d. cash, and 47s. 3d. to 47s. 5d. one 
month. Business was done on Weduesday at 46s. 11d. cash to 
47s, 14d. one month. The market was firm to-day—Thursday— 
with a moderate business from 46s. 11d. cash and 47s. 1d. one 
month, to 47s. 1d. cash and 47s. 2d. one month. 

Makers’ prices are a shade firmer in sympathy with warrants, 
one or two of the oe brands being quoted 6d. per ton higher. 
The quotations in merchants’ brands are as follow :—g.m.b. f.o.b. 
at Glasgow, per ton, No. 1, 47s. 6d., No. 3, 45s. 6d.; Gartsherrie, 
55s. and 48s. 6d.; Coltness, 56s. and 48s. 6d.; Summerlee, 54s. and 
47s.; Langloan, 56s. and 48s.; Carnbroe, 51s. 6d. and 47s.; Calder. 
54s. 6d. and 47s. 6d.; Glengarnock at Ardrossan, 51s. 6d. and 
47s. 6d.; Eglinton, 47s. 6d. and 4s.; Dalmellington, 47s. 6d. and 
45s.; Shotts, at Leith, 55s. 6d. and 49s.; Kinneil, at Bo'ness, 
= a and 45s. 6d.; Carron, at Grangemouth, 47s. 6d. and 


The strike of 1400 men at the Steel Company of Scotland’s 
works, near Glasgow, is now at an end, after lasting for five weeks, 
the men having gone in with hardly any concession. The same 
company’s Blochairn works are also now going, the 600 men who 
struck there having returned to work at the employers’ terms. 

The f.o.b. prices at Glasgow are—for steam coals, 7s. 3d. to 
7s. 9d. per ton ; splint, 6s. 6d. to 7s.; ell, 5s. 9d. to 6s. 3d.; and 
main, 5s. 6d. to6s. Inthe Firth of Forth the prices free on board are 
. 9d. to 6s., and at the pits 7s. to 7s. 6d., while in Ayrshire the 
quotations range from 6s. 3d. to 7s. 3d. per ton. 

By a plebiscite of the members, it has been resolved to dissolve 
the Mid and East Lothian Miners’ Association, and distribute the 
funds, amounting to about £1000, among the remaining members, 
who are about 500 in number, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SOMEWHAT more cheerful feeling pervaded the Cleveland iron 
market, held at Middlesbrough on ‘Tuesday. This was mainly 
caused by a similar change which had taken place at Glasgow. 
Attempts to trace back to its origin the improvement do not appear, 
however to get beyond the fact that the Clyde Company are likely 
to put out four furnaces, whilst they are also about to blow in 
two new ones. Inasmuch as the four to be put out are probably 
old and inferior ones, and the two to be blown in are naturall 
good and efficient ones, it is not likely that the make will be muc 
affected by the change. In the Cleveland district two furnaces 
are likely to be blown out for relining—one belonging to Messrs. 
B. Samuelson and Co., and the other to the Tees-side Iron and 
Engineering Works Company. This suspension of production, so 
long as it lasts, will decrease the general oes by about 800 tons 
weekly. Much has been said about the effect on the pig iron 
market of an increased demand for manufactured iron. It is true 
that there has been a better inquiry during the last few days for 
shipbuilding iron, principally on foreign account; but much busi- 
ness has not yet resulted. Indeed, the production and consum 
tion of manufactured iron have been about equal for some months 
past, which accounts for the continued steadiness of prices. It is 
not at all unlikely—indeed, quite probable—that there will be 
some rise before long. 

The principal shipbuilders on the e and Wear have not con- 
tracted for all their requirements, and are now holding back from 
doing so in hopes of lower prices. Some of them are even ordering 
in driblets, which is a very unusual thing for them, and clearly 
reveals their position as to contracts. At the moment the best 
customers for shipbuilding iron are the foreigners, including Ger- 
man, Danish, Swedish, and even French consumers. These buyers 
are collectively taking large quantities from the Cleveland district, 
and are helping materially to prevent a further owes of prices. 
The price of No. 3 g.m.b. may now be put at 36s. 9d. for prompt 
delivery, or 37s. over next month. Forge iron is 1s. per ton less, 
and warrants 9d. per ton more. Shipments have somewhat im- 
proved during the present month, and it is expected they may 
exceed the returns for May by 5000 to 10,000 tons. In that case 
the accumulation of stocks will be proportionately reduced. Iron 
still goes into store, the mcrease during the week being 762°tons, 
making a total of 175,974 tons in Connal’s store at Middlesbrough, 
and 564,032 at Glasgow. The price of ship-plates is still about £6 
per ton, though a trifle less is accepted for extra favourable specifi- 
cations. Iron rails, bars, and angles are all at about £5 7s. 6d. in 
trucks Middlesbrough, cash less 24 per cent. discount. 

The prices of coal area little easier. The usual contracts for the 
second half of the year have been largely under negotiation 
during the last week or two, and, where concluded, have usually 
been somewhat in favour of the buyer. Scrap iron of all kinds 
is lower in price. Old rails may be bought at £3 7s. 6d. per ton ; 
shipbuilders’ scrap at £3 2s. 6d..; light scrap and turnings at 


£27s. 6d. delivered at Middlesbrough. Purple ore is also lower, the 
price at which recent contracts have been-made for prime sorts being 
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about 17s. per ton net cash. In ironfounding, 
considerable slackness still prevails, and the 
keenest competition takes place for any orders 
there may be to give out. Ordinary covered sand 
castings may be had as low as £4 per ton ; grain 
rolls at £6 15s., and other castings in proportion. 

A mecting ‘of the Tees Conservancy Com- 
missionevs has been held to consider a proposal 
that theic contribution towards the new bridge at 
Stockton should be increased from £7000 to 
£10,000. It was decided that no increase be 
made, and the only alternative now seems to be 
that the estimates should be cut down to suit the 
available funds. 

Another underground fire has broken out at 
South Shields. This town is built upon heaps of 
ballast consisting in part of layers of small coal 
and cinders, which were regarded as refuse, and 
tipped and spread about in bye-gone times. If 
under such circumstances any part of a com- 
bustible layer lying below others should become 
accidentally ignited, it becomes impossible to put 
the fire out, except by cutting trenches down to 
it and so isolating the burning portion. As it 
burns, and occupies less room the superincum- 
bent strata fall in, carrying with them whatever 
buildings may be above. This actually took place 
some years since under a portion of the town in 
question, and only when some £16,000 damage 
had been incurred was the fire subdued. Within 
the last few days the fire has again broken out at 
a new place, to the great consternation of the 
property owners in the neighbourhood, who can- 
not tell what loss and trouble they may not be 
put to before the difficulty is overcome. 

The works of Messrs. Watson, Kiplong, 
and Company, Limited, of Seaham Harbour, 
are about to be laid in. A meeting of share- 
holders was held at York recently, when a 
resolution was proposed to wind up t e concern 
voluntarily. Another meeting is about to be 
held to confirm the same, but it is said that 
it will be opposed. There are now only 50 hands 
employed, owing to depression in trade, instead 
of the usual complement of 400. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

A Btive Book just issued contains matter of 
considerable interest to the coalowners of Wales. 
I note from the report of Mr. Wales that the 
total number of persons employed in the South 
Wales district during the year was 50,418, 
42,242 being employed underground, and 8174 
on the surface. ‘The total quantity of coal raised 
was over 15 million tons. It will be seen, on 
comparing these figures with previous reports, 
that there is an increase of 4 per cent. in the 
number of persons employed, and fully 25 per 
cent. in the quantity of coal raised. The total 
number of fatal accidents was 131, with a loss 
of 243 lives. This does not compare so favour- 
ably, for in the year previous, 1879, 122 accidents 
only occurred, with a loss of 195 lives. 

Great energy is being displayed at the new 
Swansea Docks, and though heads are shaken 
when October is named, and doubts are freely 
expressed as to the readiness of things by that 
time, I do not despair but that they may be 
sufficiently forward for the purpose. Sir Wm. 
Armstrong, it is Re Bae gg will supply the 
various engineering appliances. 

There is little to chronicle in the iron and steel 
trade, er Se that — are firm, and business 
pretty cargoes have sailed during 
the week, the tots ‘ao all Wales having been 
7402 tons. 

A new colliery is being opened at .Cymmer 
Glyncorrwy, on the side of Nant-y-bar Mountain, 
by the “KY of the Yspitty Works. 

Mr. E. W. T. Lewis’s vigorous action seems to 
have out discontent and brought about 
a peaceful and condition. Half 
measures, such as are often adopted in our indus- 
tries, never succeed, and coalowners and all other 
employers find that a fair and liberal offer, accom- 
panied by unmistakeable determination to abide 
by it, always carries the day. 

It is expected that the ~ manufacturers 
who have remained firm by their offer will now 
reap the benefit, stocks having fallen very low. 
The demand is already setting in well, but no 
movement has yet taken place in price. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has cometo our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
giving the number of the page of THE ENGINEER at 
which the Specisication they require is referred to, instead 
of giving the proper number of the Specisication. The 
mistake has been made by looking at Tae ENGINEER 
Index and giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specijication. 


Applications for Letters Patent. 

*,* When “communicated” the 
“name an s of the communica’ party are 
printed in italics. 

14th June, 1881. 

2569. Looms, R. Hall and J. Hobson, Bury. 

2570. DistripuTinc Water, J. Dempster, Elland. 

2571. Looms, J. Pickering.—{G. Pickering, Berlin.) 

2572. Evecrric Lamps, H. E. Newton.—(C. A. Hussey 
and A. 8. Dodd, New York.) 

2573. Supportine Wires, H. E. Newton.—(C. A. Hussey 
and A. 8. Dodd, New York.) 

2574. KNEapING ‘Doves, B. J. B. Mills.-(EZ. R. von 
Scoda, Bohemia.) 

= Baryta, W. E. Gedge.—(E. J. Maumené, 
2576. EXPANDING FIRE-G RATES, W. Hopkins, 

2577. Fastentnc for Bepstreaps, E. Edwards. 
Duléry, Paris.) 

2578. Foot-poweR Mecuanism for Drivinc Saws, A. 
M. Clark.—{C. B. Mayo and W. L. Perry, Lowel, U.S. 

2579. Movtps, A. Clark.—(H. Atwood d: W. Driscoll, U.8.) 

2580. Atumina, J. Webster, Solihull. 

2581. Stans, C. Sombart.—(G. Glafey, Nurnberg.) 

2582. TricycLes, H. Haddan.—(C. W. Oldrieve, U.S.) 

2583. SreeLtyarps, H. J. Haddan.—(F. Subra, Algiers. ) 

2584. Covertnecs for H. J. Haddan.—(J. 


Prevost, France. 
2585. Hammers. H. J. idan. —(A. 


2586. Sup Pens, H. J. Haddan.—{S. 


2587. RerricEeRaTine, W. Lake. 5). 4 
2588. Locks, L J. Glerum, 0.8) 


2589. DesuLPHURATION of Liquips, F. Lux, Bavaria. 
2590. Grate Bars, W. Lake.—(W. U. Fairbairn, U.S) 
2591. VeLocrpepes, W. Harrison, Manchester. 
2592. TELEPHONIC Conpucrors, W. R. Lake.—(H. A. 
Clark, Boston, U.S.) 
2593. ELEcTRIC Crocks, A. M, Clark.—(J. Schweizer, 
Switzerland.) 
15th June, 1881. 
2594. Burners, G. Lauckner.—(N. S. Wax, Germany.) 
2595. Lever Hammer, J. Cuthbert, Landport, and 
G. H. King, Portsea. 
2596. Lamps, R. H. Brandon.—(L. S¢puichre, Belgium.) 
2507. Wine Gauze, R. Brandon.—(Lang « Son, Germany.) 
2598. Frre-Licuters, S. Rigby, Blackpool. 
2599. Brnpina, &c , H. Rees, London. 
2600, WasHUNG Porarors, J. Boardman, Rainford. 
2601. Lecarnos, IL. Frankenburg, Salford. 
2602. Copyinc Presses, J. Mitchell, Sheffield. 
2603. WasHING &c., J. Clough, Keighley. 
2604. Cooxina Eocs, W. Beck.—(P. Paris.) 
2605. Sun-Licuts, W. T. Sugg, Westminster. 
2606. Ececrric AccumuLators, A. Muirhead, London, 
2607. Execrric Betts, W. P. Granville, London. 
2608. CaPsu LING BOTTLES, F.Wirth.—-(F. Fehr, Germany.) 
2609. Lace-up Boots, G. A. M. d’Haisne, Paris. 
2610. Securrne the Tors of CyLinpRicaL METAL 
Boxes, W. Downie and W. F. Lotz, London. 
2611. DistrisuTion of W. Wise.—(C. Roux, Paris.) 
2612. Evecrric Lamps, W. Crookes, London. 
16th June, 1881. 
2613. VeLocipepes, A. L. Bricknell, London. 
2614. VentiILaTion of Mixes, J. Onions, London. 
2615. Wrencnes, H. Lunt.—(7. McLean, New York.) 
2616. CuimNey-Preces, G. Hodson, Loughborough. 
2617. Biockixe the Uprer Learners for Boots, F. H. 
Morriss.—(L. Bonthoux, Grenoble, France.) 
2618. GovERNING DyNaMo-ELECTRIC Macuines, J. 
Jameson, Newcastle-upon-Tyne. 
2619. Batt Cocks, 8. Owen, London. 
2620. Toots, W. C. Dixon, Basingstoke. 
2 Musica INstruMENts, J. Pulford, London. 
2622. Dryinc Limestone, &c., W. R. Lake.—( The 
Jaternational Pavement Company, Jacorporuted, U.S.) 
2623. Facitrratinc Transport of Carriaces, L. Bell, 
F. G. M. Stoney, and W. E. Rich, Westminster. 
2624. Gas Cooxine Stoves, W. T. Sugg, Westminster. 
. Vatves, J. H. Slatter, Warwickshire. 
2626. Strixinc Mecuantso of CLocks, A. W. L. Reddie. 
wat J. Davis, New York.) 
. Hoipers for Marcues, M. Wilson, London. 
3028 Dressinc Stone, &c., W. Beaumont, London, 
and J. Welman, Poole. 
2629. Forminc Biocks, G. A. Wright, Portsmouth. 
2630. Stoprers for Borties, J. Massey, Nottingham. 
2631. Distance E. Underwood aa = A. 
Underwood, Birmingham. 
2632. MaTerRIALs, &c., N. Fraser, 
Arbroath. 
2633. Wrspow Butnps, 8. Hodgkinson, Manchester. 
34. Reapinc Tastes, J. Wilson.—(C. Richter, Prussia.) 
2635. FLoatinc APPARATUS FOR GENERATING ELEc- 
tricity, W, ohnson and 8. E. Phillips, Charlton. 
—_. Gas. STove: ES, G. J. Cox, Maidstone. 
. Cicarerress, H. Black, London. 
17th June, 1881. 
2638. Lamps, F. Siemens, Dresden. 
2639. BesseMER CoNnVERTERS, D. Evans and A. E. 
Tucker, South Wales. 
2640. Knures, H. Brands, Hamburg. 
2641. Sarery VALVEs, Haddan.—(C. Codron, Lille.) 
2642. CorRKSCREWs, F.A. Whelan, London 
2643. PRorEectinc OPERATOR in LiquIDs, 
&c., F. Cooper, Handsworth. 
2644. 'SELF-acTING Switcues, R. Kitchen, Manchester. 
2645. Gas Encrnes, C. W. Pinkney, Swethwick. 
2646. VEHICLES for Srorace of Dairy Propvce, J. 
Wilson, London. 
2647. LocoMoTIvEs es, L. A. Groth.—(C. Rawle, U.S.) 
2648. Workine Tarcets, W. B. Blaikie, Edinburgh. 
2649. Gypsum and MAGNesia, Cc. Scheibler, Berlin. 
650. Books, G. Brown, Glasgow. 
. Steet, C. W. Siemens, London. 
Rowixe Boats, W. J. age, Walworth. 
. Stoves, W. Barton, Boston. 
2654. Boox-cases, W. T. Rogers, West Dulwich. 
2655. RAISING Patients from Bens, F. Glover, Harding. 
2656. Governors for Encrves, J. Bourne, Bayswater, 
2657. GLass-HOLDERSof Lamps, J.Gordon , Birmingham. 
2658. Savine Lire at Sea, A. D. Roth, Blackheath. 
2659. BorrLe Storrer, F. W. W: Woodman, Brixton. 
2660. FEEDING FIBROUS MATERIAL to CARDING ENGINES, 
A. M. Clark.—(E. Gessner, Saxony.) 


19th June, 1881. 
2661. Stoo. to Prevent Sea Sickness, F. Lebacq, Paris. 
2662. Cements, A. M. Clark.—(Z. BE. A. Sorel, Paris.) 
2663. Rope Compresser, W. MeGlashan, Lei th. 
2664. CoMPRESSED Foop, W. Jamaiker, Berlin. 

2665. Boiters for WasHING, &c., A. Cooper, London 
2666. SHEars, G. Brockelbank, Anerley 
2667. Harrows, E. Walker, Newark-upon-Trent. 

2668. Sarery Pixs, L. A. Groth.—(J. Levi, New York.) 
2669. Gas Retorts, G. Anderson, Westminster. 

2670. Morive-poweR, B. Mills.—(J. Lunant, France.) 
2671. Ram Jornts, W. Story, e. 

372. TREATING TAN, W. Guest-and C. Court, London. 
3, EXTRACTING SILVER from Ores, W. Fuller, London. 
3 4. Type Composition, &c., I. Delcambre, Brussels. 

5. Mitt Gearina, N. Macbeth, Bolton. 
Fett Harts, W. Grimshaw, Ashton-under-Lyne. 
2677. Fotpinc J. Rettie, Kirby-street, London. 
2678. BICYCLEs, A. Lafargue, Kensington, London, 
2679. FASTENINGS for Baas, L, Marx, London. 
2680. Monocycies, L. H. Pearce, London. 
2681. Lames, F. R. Baker, Birmingham. 
2682. Soaps, W. Green, St. Lawrence, Thanet. 
2683. Brass Tubes, W. E. Everitt, Birmingham. 
2684. BREAKING Stones, &c., H. J. Ramu, Brussels, 


20th June, 1881. 


2685. Exvevopes, 8. R. Nottingham. 

2686. Parquet Fioorine, A - Damman and A. Cassard, 
Brussels. 

2687. Excuse Governor, J. M. eres Lincoln. 

2688. Union Hopers, W. A. Hudgell, Hendon. 

2689. CoLourrtnc Marrers, A. Sansone, Manchester. 

2690. Lamps, E. Alexander.—(G. C. Desprin, France.) 

2691. Fitter Presses, H. Haddan.—(A. Collette, France.) 

2692. Printine MACHINES, F. H. F. Engel. — (F. 
Schlotke and L. Hesse, Hamburg.) 

2693. Compinc FLax, J. Mewburn.—(J. Dequoy, France.) 

2694. Lamps, W. H. Bulpitt, Birmingham 

2695. Destruction of Rats, W. Hagelsie, London. 

2696. Boor and SHoEr Cuosers, J Walters, London. 

2697. Looms for WEaviNG, J. West & J. Fish, Blackburn. 

2698. Divine Apparatus, G. H. Heinke, London. 

2699. Pressinc Waps of Wax, W. Lorenz, Germany. 

2700. MILLs, M. Benson.—(0. Oerle, Germany.) 

2701. Canvass Stretcuers, M. Lazerges, Paris. 

2702. Exve ores, J. Heu, Paris. 

2703. ELECTRIC for Movinc CARRIAGES, 
J. Richardson, Linco! 

2704. Scnoo. Siates,J. Walters & W. 

2705. CHAIN-MAKING Macuines, A. J. — 
Danziger and H. Ziel, Germany.) 

2706. Fixmsc Foips of W. P. Thompson.— 
(M. F. Sallade, New Yor 

2707. Treatine Liquips, W Lake.—(C. Ramsay, U.S.) 

2708. Escarement for WaTCH Movements, A, Trowne. 
—+(E. Wensch, Vienna.) 


Inventions Protected for Six Months on 
deposit of Complete Specifications. 
2548. Soap, A. J. Boult, High Holborn, London.—A 

com. from C. Higgins, New York.—11th June, 1881. 

2566. Boor and Sore Epce Serrmnc MACHINEs, 
C. H. Trask, Lynn, U.S.—13th June, 1881. 

2578. Drivina Saws, A. M. Clark, Chancery-lane 
London.—A communication from C. E. Mayo and 
W. L. Perrey, Lowell, U.S.—14th June, 1881. 

2587. Ick-makine Apparatus, W. R, Lake, Southamp- 


ton-buildings, London.—A communication from G. 
W. Stockman, Indianopolis, U.S.—14th June, 1881, 
2590. Grare-pars, W. R. Lake, Southampton- 
ings, London.—A communication from W. U. F 
bairn, Boston, U.8.—1l4th June, 1881. 

2593. ELEcrRic Ciocks, A. M. Clark, London, Com. 
from J. Schweizer, Switzerland.—1l4th June, 1881. 
2622. Dryinc Limestone, &c., W. R. Lake, South- 
ampton-buildings.—A communication from The 
International Pavement Company, Incorporated, 
Hartford, U.S.—16th June, 1881. 


Patents on which the Stamp Duty of 
£50 has been paid. 

2351. Surtine, J. H. Johnson, London.—13th June, 1878. 

2455. SEPARATING CREAM from Mixk, E. P. Alexander, 
London.—20th June, 1878. 

2468. Inpicatinc Fares, G. W. Warren, London.— 
20th June, 1878. 

2367. and Tires of T. J. Bell, South 
Shields.—1l4th June, 1878. 

2466. TorrEDoO Nets, W. M. Bullivant, London.—20ti 
June, 1878. 

2470. SeparatTinc Susstances, P, Van Gelder, Liver- 
pool.— 2lst June, 1878. 

2400. Pyromerer, F. A. J. Baptiste, Longwy, France. 
—lith June, 1878. 

2404. Winpina, &c., Yarn, J. Boyd, Shettleston, N.B. 
—lith June, 1878. 

2405. Woop-sawina Macuines, D. Thomson, John- 
stone, N.B.—l7th June, 1878. 

2474. Osratxixc Morive Pow er, J. H. Johnson, 
London.—21st June, 1878. 

2527. Tevernones, C. H. Siemens, Westminster.— 
—25th June, 1878. 

2540. SHELLs and Rockers, C. A. Faure and G. Trench, 
Faversham.—25th June, 1878. 

2600. HypravuLtic ARRANGEMENTS, 8. Chatwood, Lon- 
don.—28th June, 1878. 

2601. Securine Doors of Sares, &., 8. Chatwood, 
London.—28th June, 1878. 

2880. Exrracrinc Copper from its Ores, H, 
Doetsch, London.—19th July, 1878. 

2882. Exrractinec Metautic Ores, H. Doetsch, Lon- 
don.—19th July, 1878. 

2429. Tempces for Looms, J. Hardaker, Leeds.—18th 
June, 1878. 

2432. Packaces, 8S. C. Allibone, Blenheim-road, 
London.—18th June, 1878. 

2451. Licutmsc, M. M. Franzini, St. John's Wood, 
London.—20th June, 1878. 

2463. BLeacuine Paper Pu p, 8. Pitt, Sutton.—20¢h 
June, 1878. 

2464. Fiprous MaTeria.s, 8. Pitt, Sutton.— 


—20th June, 1878. 
2467. Ciocks, C. Shepherd, Lon- 
don.—20th June, 1878. 
2471. Burron-HOLE ATTACHMENTS, T. B. Hischman and 
J.C, Felton, London.—21st June, 1878. 


2581. BUFFALO 8. Yarwood, Manchester.—27tk 
June, 1878. 


Patents on _ which the Stamp Duty of 
£100 has been paid. 
2465. Firrine of Vessexs, J. Price, Sunderland.—1l4th 
July, 1874. 
2155. Feeprnc Steam Borers, W. L. Wise, London.— 


20th June, 1874. 
. Pilkington, St. Helens.—l7th 


2111. Pires, W. W. 
June, 1874. 

2560. Fasteninc Pockets, J. W. Davis and L. Strauss, 

San Francisco, U.S. —2nd July, 1874. 


Notices of Intention to Proceed with 
Applications. 
Last day for filing opposition, 8th July, 1881. 

442. ExtincuisHinc Fires, J. C. Hudson, Wimbledon. 
—2nd February, 1881. 

595. Fotprnc Easy Cuairs, A. Lloyd, London.—11th 
February, 1881. 

598. Stipe Vatves, E. Pilkington, Pendleton.—11th 
February, 1881. 

612. Harrows, H. G. Grant, Manchester.—C i 
cation from C. Moulin.—1z 2th February, 1881. 

616. Piston Rixcs, A. Henshaw, Sheffield.—14th Feb- 
ruary, 1881. 

617. PortaBLe Drittinc Macuines, T. Lees and R. 
Lees, Manchester.—14th February, 1881. 

619. Gas-HEATED Smooruine Irons, R. Macaulay and 
J. Ballintine, Glasgow.—1ith February, 1881. 

621. VioLINs, J. Haddan, Westminster.—Com. 
from E. R. Mollenhauer.—14th February, 1881. 

624. Rerarninc Heat in Cookep Foon, E. A. Brydges, 
Upton.—Com. from Dr. Finne.—1l4th February, 1881. 

625. Optarninc Ammonia, J. C. Mewburn, London.— 
Com. from T, Scholz.—l4th February, 1881. 

630. Drawinc Orr Beer, T. Slade, Westminster.— 

14th February, 1881. 

633. Looms for Weavine, E, Smith, Houley, near 
Huddersfield.--14th February, 1881. 

648. Securinc Hanpies of Cross-cut Saws, A. J. 

and R. F. Drury, Sheffield.—15th February, 1881. 

654. SorTine SEEDS, H. Sander, Leipzig, Germany. 
—lith February, 1881. 

658. MepicrnaL Beverace, G. W. Hamilton, Chancery- 
lane, London.—16th February, 1881. 

660. Sizinc Macuryes, E. Tweedale and 8. Tweedale, 
Accrington.—16th February, 1881. 

699. Dicctnc Poratogs, R. A. Clark, Liverpool.—17th 
1881. 

Boots SHoes, L. Morton, West Kingston.— 
February, 1881. 

743. Steam Enornes, H. H. Lake, London.—Com, from 
J. W. Chisholm.—21st Februa 

788. Seep Distrisutor, C. T. "Pulley, Martley.—24th 
February, 1881. 

807. AERIAL NaviGation, F, 
Germany.—A communication m E. Goehrung. nad 
25th February, 1881. 

Ax.es, W. James, Abercarn.—2nd 

arch 

976. SECURING Pipes, W. R. Lake, London.—Com. from 
J. Hubbell and F. "Raymond.—7th March, 1881. 

1231. KiLn or Oven, R. Ballard, Clifford’s- inn, London. 

—2lst March, 1881. 

1233. WINDMILL, L. Purper, Paris.—2lst March, 1881. 

1418. ORNAMENTAL Fasrics, W. Strang, Glasgow. — 
3lst March, 1881. 

1508. CUPOLA Furnaces, H. A. Dufrené, Finsbury, 
London.—6th April, 1881. 

2157. SmooTHING Paper, A. J. Boult, High Holborn, 
London.--Com. from J. Eck & Sons.—17th May, 1881. 

2281. VenTiLaTors, J. E. Ellison and H. Fourness, 

.—24th May, 1881. 

2288. WeavinG and ORNAMENTAL Gauze, &c., 
William Strang, Glasgow.—25th May, 1881. 

2308. SIGNALLING, J. , Pinxton,—26th May, 1881. 

2309. Rorary PrintinG  ACHINES, J. Smale, South: 
wark.—26th May, 1881. 


Last day for fling opposition, 12th July, 1881. 

638. Bicycies, &c., J. H. Palmer, Aston-juxta-Bir- 
mingham.—15th February 1881. 

642. CuILpREN’s Cots, G. W. Moon, Regent-street, 
London.—15th February, 1881. 

669. ArriviciaL Bair for Fisninc, J. Richardson, 
Fetter-lane, London.—16th February, 1881. 

672. Loos, E. Jackson, Bradford.—16th February, 1881. 

674. Suarr SINKING, W. R. Beith, Crumlin.—1l6th Feb- 
ruary, 1881. 

675. Supportrnc Automatic Brakes, &c., W. 8. Pater- 
son, London —16th February, 1881. 

682. Curtinc Paper for Hats, &c., 8. Wilde, Hyde, 
and J. Carter, —lith February, 1881. 

Iron, J. B. Thorneycroft, Hulford.—17th Feb- 


1881. 
605. 8 and Arr G. Sellers, Birstall.— 
17th February, 1881. 
702. Froor Cramps, G. Butler, Chiswick,—18th Feb- 
ruary, 1881. 
705. Supstirvre for Purry, F. W. Fletcher, Great 
George-street, London.—18th February, 1881. 


713, Or Cans, L, Field, Birmingham.—18th February, 
1881. 


730. Treatinc Textine Fasrics, &., J. Paterson, 
Belfast, & D. Stewart, Glasgow.—2lst February, 1881. 

740. Hotpina Sacks for 8. Wi ilkerson, 
Bassingbourn,—2lst February, 1881. 

769. Cooxine, &c., H. Lecornu, Caen, France.—23;¢ 
Februar ry, 1881. 

772. Rauway Burrers, J. W. Howard, Fenchurch. 
street, London.—23rd February, 1881. 

783. ELECTRICAL ConbU CTORS, Perry and W. 
Ayrton, London.—24th February, 1881. 

785. Coverinc Wire, W. E. Ayrton, London.—241, 
Februar: Us 1881. 

1302, Graves and Sroves, T. Parker, Coalbrookdale.— 
March, 1881. 
322. Iron, J. H. Johnson, Lincoln’s-inn-fields,—Com, 
W. E. Sendey.— 24th Murch, 1881. 

1465, G, Bodden, Oldham.—4th April, 
188: 


1482. Borina, T. English, Dartford.—5tr 
April, 1881. 

1511, Racks for Packina Borries, J. Heaps, Man- 
chester.—6th April, 1881, 

1552. Scraprnc Suiprs’ Borroms, J. Westburg, London. 
9th April, 1881, 

1564, Purniryine Sewace, R. Wild, and 
H. Ledger, Leck.—11th April, 1381 

1581. THRAsHING Macuine, R. Creed, Cloyne.—llth 
April, 1881. 

1606. TRACTION A. M, Clark, London.—Com. 
from A. O, Frick.—12th April, 1880. 

1676. Gatvanic Barrertes, J, H. Johnson, London,— 
Com. from C. A, Faure.—16th April, 1881. 

1785. Cuurns, H. Powell, Ruthin.—25th April, 1881. 

2024. Boors, M. Nicholson, London,—th May, 1881. 

2030. CoLournrnc Marrers, J. A. Dixon, Glasgow.— 
Com, from C. Rumpff.—1l0th May, 1881. 

2136, ARTIFICIAL ALIZARINE, J. A, Dixon, Glasgow.— 
Com. from Dr. C. Koenig.—1l7th May, 1881. 

2198, Evecrric Lamps, C. D. Abel, London.—Com. from 
W. Tschikoleff and H. Kleiber.—19th May, 1881. 

2251. BrReEcH-LOADING MecuanisM, G, Quick, Buxted, 
Uckfield. —24th May, 1881. 

2279. Diccine Lanp, W. E. Crossby, Chelmsford, and 
A, Carey, Rochford. — 24th May, 1881. 

2345. Urinisation of MaTeria.s for the Disinrection 
of Fecat Matrer, W. R. Lake, London.—Communi- 
cation from F. Petri.—27th May, 1881. 

2578. Foor Power Mrecuaniso for Drivinc Saws, &., 
A. M. Clark, London.—Communication from C. E, 
Mayo and W. L. Perry.—l4th June, 1881. 


Patents Sealed 
(List oy Letters Patent which passed the Great Seal on 
the 17th June, 1881.) 
5338. Tyina Bunpies, M. Glover, Leeds.—20th Decem 
ber, 1880. 
5345. Branpinc Woop, J. Richmond and W. Whiting, 
Kirby-street, London.—2lst December, 1889. 
5347. ENGINES *WorkeD by Steam, &e., 8. Robinson, 
Westbromwich.—2lst December, 1880. 
5355. Rerractory for CONVERTER LININGs, 
H. Wedekind, London.—2lst December, 1880. 
5357. Boxes, &e. .» P. Lawrence, Farringdon- -road, 
London.—21st December, 1880. 
5366. Coke BREAKING Macurnes, W. F,. Anderson and 
G. Mant, Stratford.—22nd December, 1880. 
5376. PADLOCKS, A. Linley, London. —22nd December, 
880. 


1 

5288. Wire Fencixa, J. Shaw, Sheffield.—22nd Decem- 
ber, 1880. 

5403, BREECH-LOADING MecuanisM, D. Fraser, Edin- 
burg.—23rd December, 1880, 

5406. Rotary Brower &c., P. Goldschmidt, G. ga 
and A. Heussy, Manchester.—23rd December, 1880, 

5408. Kitns for Bricks, &c., E. E. Street, 
Clifton.—23rd December, 1880. 

5410. Ww. Hillman, Coventry.—23rd De- 
cember, 1880. 

5425. Mivers’ SAFETY Lamps, W. Crossley, Glasgow.— 
24th December, 1880. 

5436. Furnaces for Sree, &c., A. C. Wylie and T. 
Lockerbie, London.— 24th December, 1880. 

5437. Turnine, &c., Metas, J. Evans, Wolverhampton. 
—24th December, 1880. 

5439. Arracninc Door Knops to Sprnpves, H. 
and W. 8. Dackus, Worcester.—24t 
cemoer, 

5442, Carp- GRINDING, J. 8. Dronsfield, Oldham,—27t 
December, 1880. 

5490. Cocks, C. H. Leycester, Gwynfé, 
South Wales.—30th Decembe r, 1880. 

5499. Compounns for Jornts in Vapour Enornes, R. 
Blumenburg, Chancery-lane.—30th December, 1880. 
£502. Vatvesfor Pumps, &c., N. Foley, Jarrow-on-Tync. 

December, 1880. 

59. RatLway Brake Apparatus, J, Batey, Stockwell, 
London.—5th January, 1881. 

120. Workinc Raitway Switcues, J. T. Bucknill, 
Long Ditton.—-10th January, 1881. 

126. Tare, W. Pretty, jun., Ipswich.—11th 
January, 1881. 

168. Piston Rop Packinos, H, J. Haddan, Westmin- 
ster.—13th January, 1881. 

184. CarponaTte of Porassium, E. P, Alexander, 
London.—l4th January, 1881. 

320. Gas Enoines, C. M. Sombart, Magdeburg, Ger- 
many.—25th January, 1881. 

328. Picments, J. B. Orr, London.—25th January, 1881. 

354. Pumpine Evoines, M, Silvester, Brixton, London. 
—26th January, 1881, 

434. Fivrerine, E. P, Alexander, London.—38rd Feb- 
rua 

742. CoMPOUND BRAKE Apparatus, W. J. Adams, 
London.—2lst February, 1881. 

1009. Tracrion and Locomotive Enaines, J. Braby, 
Ru ick.—5th March, 1881. 

1422. Evecrric Lieut, W. Crookes, London.—3lst 
March, 1881. 

1529. Line, Corp, &c., A. T. Lawson, Leeds.—7th 
April, 1881, 

—. TanninG, C. Michel, jun., C. Kollen, and G. 

Hertzog, Reims, France. 12th April, 1881. 

1602. Opsectives, H. A. Steinheil, 

Munich, Germany.—12th April, 1881. 


(List of Letters Patent which passed the Great Seal on the 
2lst June, 1881.) 
4847. Ow from Perroteum, &., W. R. 
London. —22nd November, 1880. 
4856. for Weavine, J. Crook, Blackburn.—23rd 
November, 1880. 
4967. Derermininc the Quantity of WATER 
by Stream, C. D. Abel, London.—29th November, 1 
5380. TREATING Woop Puzr, E. C. T. Blake, 
22nd December, 1880. 
5382. Specractes, G. W. von Nawrocki, Germany.— 
22nd December, 1880. 
5390. Uritisinc Unconsumep Gases, R. Paulson, 
London.—22nd December, 1880. 
5398, Securtnc Botr.e W. C. Eaton, Shef- 
field. —23rd December, 1880. 
5399. Rovine, &c., Frames, J. Farrar, Halifax.—23r¢ 
December, 1880. 
5412. Rotary Macuines, W. R. Lake, London.—28rd 
December, 1880, 
5413. Frames, H. H. and W. Lock- 
wood, Sheffield.—23rd December, 1880 
5415, MACHINES for WEIGHING Grain, W. R. Lake, 
London,—23rd December, 1889. 
5418, OBTAINING Mareruts, R. M. A. Duguid, 
Liverpool.—24th December, 1880. 
5422. Pitep Vetvert, J. Perkins, jun., Warwick.—24th 
December, 1880. 
5433, laa P. Everitt, Lendon.—24th Decem- 


ber, 1880. 

5434. SAFETY Vatves, W. R. Lake, London.—24th 
December, 1880. 

5466. TRANSFERS for Freiout, &c., A. E. McDonald, 
New York.—29th December, 

5474. Preparine Seeps for CRUSHING, C. Eskrett and 
W. H. Searle, Hull.—29th December, 1880, 
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5500, Preventine the Surrring of Carcors, J. Goucie, 
East Hartlepool.—8lat December, 1880. 

5615. CruciIBLES, A. Landsberg, Stoberg, Prussia.— 
Slst December, 1880, 

16, Screw Sreamsuips, T, F. Irwin, Liverpool,—3rd 
January, 1881. 

23, CourpLina Apparatus, H. H, Lake, London.—3rd 
January, 1881. 

26. Yarn, J, H. Johnson, London.—ird 
January, 1881. 

51. Workino Rattway Brakes, J. Imray, London,— 
5th January, 1881. 

52. AxLE-boxes, C, D, Abel, London.—5th January,1881. 

87. Gas Recutators, H, E, Newton, London.—7th 
January, 1881, 

gl. Cap Spinnina, R. Dawson and W. H. Dawson, 
Hunslet, —8th January, 1881. 

9), Securnine Corks, T, Burns, Wolverhampton.—s¢th 
January, 1881, 

143. Picks, Axes, &c., T. Brown, Sheffield,—12¢h 
January, 1881, 

156. Furnaces, J. H. Johnson, London,—11th January, 
18: 


163, Dumprna Boats, H. E. Newton, Chancery-lane. 
—13th January, 1881. 

165. Carper CLEANING, J. H. Johnson, London.—13th 
January, 1881. 

221, H.H.Lake, London.—18th January,1881. 

280, BexzaLpiacetate, J. A, Dixon, Glasgow.—22ad 
January, 1881. 

312. Testiune Gases in Air, A, W. L. Reddie, London. 
24th January, 1881. 

579, ELectro-PHoToGRAPHICAL Receivers, H. Cha- 
meroy, France.—10th February, 1881. 

729. Bicyeres, &c., G. G. M. Fernum, Birmingham.— 
10th February, 1881. 

$26. Topacco Poucues, J. Burbridge, Tottenham,— 
26th February, 1881. 

sol. Waee.s, Humber, T. R. Marriott, and F. 
Cooper, Beeston. —2ad March, 1881. 

981, EARTHENWARE, T. Willett, Burslem.—S8th March, 


1881. 

1099. Suapes, W. R. Lake, London.—l4th March, 1881. 

1204. Beveraues, R. Bull, Peckham.—18th March, 1881. 

1212. Matrers, J, A. Dixon, Glasgow.— 
19th March, 1881, 

1225, Cotourine Martrers, J. A, Dixon, Glasgow.—21st 
March, 1881. 

1329. Vatves, L. Berry, Rotherham.—2lst March, 1881. 

1397. Frecp Rouvers, R. Maynard, Whittlesford.—30t 
March, 1881. 

1583, Sewrne Macuiyes, J. H. Johnson, London.—12th 
April, 1881. 

1585. Gas, J, Somerville, Denmark Park.—12th Apri/, 
1881 


1623. FusisLe Comrounps, James D'Arcy, Belvedere. 
—13th April, 1881. 

1670. ELvecrric Lamps, G. 8. Grimston, Brockley-road. 
—l6th April, 1881. 

1097. CLeantne Corton, &c., W. R. Lake, London.— 
19th April, 1881. 

1701, Rarpway Wuee xs, W. R. Lake, London.—19th 
April, 1881. 

1833. Lusricatine Orns, H. J. Haddan, London,—28th 
April, 1881. 


List of Specifications published during the 
week ending June 18th, 1881. 

4063, 6d.; 4088, 6d.; 4114, 6d.; 

4235, 6d.; 4248, 6d.; 4317, 6d.; 4581, re 


8311, 6d.; 4049, 6d.; 
4171, 6d.; 


6d.; 4602, 6d.; 4607, 8d.; 4608, 1s. 
4629, 6d.; 


778, 


7 
. 79 
4775, 


4784, 4789, 2d. 
; 4793, 6d.; 795, 6 
4817, 4d.; 482 
-> 4825, 4d.; 4827, 2d.; “> 
2d.; 4840, 2d.; 4844, 4d.; 4846, 4d.; 
4959, 4d.; 4966, 4d.; 5013, 
426, 4d.; 1144, 6d.; 1379, 6d. 


*.* Specifications will be forwarded by from 
the Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. er Lack, her Majesty's 
hampt Idi Chancery-lane, 

mdon. 


ABSTRAOTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for Tax ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


put Dbui 


1144. Rerricerators, H. J. Haddan.—Dated 16th 
March, 1881.—{A communication from J. H. For- 
shay.)—(Complete.) 6d. 

The inner faces of the walls of the refrigerator are 
lined to render them water-tight, and within the 
chamber is placed a provision-box open at top, and 
supported so as to leave a space below and all round it 
for the reception of ice. A cover fits over the top of 
the box and has two or more chimneys or ventilators 
communicating with the external air. Ice may also 
be pl on the cover. 

1379. Rots, H. J. Haddan. —Dated 29th March, 1881. 
communication from T. 8. Cook.)—(Complete.) 


6d, 
This relates to the mechanism for rolling railway car 
axles, and consists essentially of two rolls B geared to 


run in the same direction, their surfaces conforming 

to the central age of the car axle; and in con- 

nection therewith two rolls C located opposite the 
space between the first rolls, and odembed to roll the 
journals the said rolls B and C provided with adjust- 

mechanism for feeding them towards the bar that 
is being rolled, 

4063. Umpretia Furniture, B. B. Cox.—Dated 6th 
October, 1880. 6d. 

This relates to means for securing the ribs in position 
without the use of springs. The tip cup is mounted 
on the runner, and by a simple locking action holds 
the tips of the ribs when closed and retains them 
firmly when extended. 

8311. Grixpixnc Mitts, W. Anderson.—Dated 14th 
August, 1880.—(A communication from J. Jones.)— 
(Complete.) 6d. 

This consists principally in certain combinations of 


parts, whereby the smooth cylindrical running stone 
C may be adjusted to the concave bed stone A with 


extreme nicety. The adjustment of the said bed stone 
to render it level is made by means of screws. 


4049. Improvements Dynamo Macneto- 
Evecrric Macuines, A. W. L. Reddie.—Dated 5th 
October, 1880.- (A communication from Messrs. 
Bilorct and Mora.) 6d. 

The inventors wish to obtain two or more circuits 
in one machine, also more efficient armatures. The 
wires surrounding the field magnets are ted at 
one end in a group to one of the brushes of the com- 
mutator, the other ends being connected with separate 


circuits, and led to the other commutator brush. The 
bobbins forming the armature are placed between two 
discs of iron, and connected thereto by their ends 
BB are the bobbins; JJ, the iron dises. In Fig. 2 
B B! B2 BS show the field magnets. The inner ends 
of the wires are grouped at X; the outer ends to the 
bending screws S SSS. 


4088. Tricycies, R. H. Chavsley.—Dated 8th October, 
880. 6d. 


1880. 

This relates to improvements on patent No. 2451, 
A.D. 1869, in which the driver sits above the axle, and 
consists in means for enabling the driver to work both 
with the hands and feet. The cranks are connected 
to levers, the upper ends of which are bent and form 
handles, their fulcrum being adjustable and situated 
near the extremities of radius rods working on fixed 
ae on the frame, and their forward ends serving as 

readles. 


4114. Crappine, SQUEEZING, AND Finisninc Woven 
anp Fasrics, G. W. Hawksley and W. 
Lamb.— Dated 9th October, 1880. 6d. 

This relates to machinery which during the opera- 
tions of crabbing, squeezing, and finishing, will stretch 
the fabric laterally in addition to snretiiite it length- 

. The machines are fitted with expanding rollers 
with screw adjustment, which effect the lateral 
stretching. 

4171. Drawinc Frames ror Corton, &c., W. A. 
Barlow.—Dated 13th October, 1880.—(A communi- 
cation from C. Pfeiger and H. Offroy.) 6d. 

The object is to prevent the beards of the fibre 
from rolling round the top leather-covered cylinder A, 
and this is accomplished by stopping the drawing 


(4175 


frame ; Bis the fluted drawing cylinder. The throw- 
ing out of r is effected by means of an articulated 
lever E, which, through its long arm, produces the 
stoppage of the —— the shorter one pressing on 
a tappet fixed on the C which ig the weight 

D, giving pressure to the drawing rollers. 
. Looms, R. Hindle and G@. Greenwood.— Dated 

18th October, 1880. 6d. ° 

This relates to improvements in mechanism for 
regulating the “‘letting off” the warp from the beam, 


[4235] 


for otjusting and determining the de; of tension 
on the warp during the letting off, and for facilitating 
“letting back” or slacking the warp when requisite. 
The weight ropes et each end cf the beam are 


attached to one end of aL or cranked lever 4 and 5, 
having their fulcrums on a stud fixed in the cross rail 
of the loom; to the other end of each of the said 
L levers is attached a rod 9, giving expansion and 
contraction by means of springs, the other end of the 
said rod having screw adjustment generated by means 
of hand ratchet wheel 11, by means of which the 
amount of tension put upon the warp is regulated, 
there being a holding catch 12 for securing the hand 
wheel in its predetermined positi A dification 
is described. 

4248. Repropucine Copies or Writincs, DRAWINGS, 

&c., 0. Lelin.—Dated 18th October, 1880. 6d. 

Vegetable parchment covered on both sides with a 
gelatinous composition forms the printing surface, 
which is mounted in a stretching frame, and u 
reproduce writings, &c., with greasy or thick ink. 
4317. Feep-water Heaters, W. Chance.—Dated 22nd 

October, 1880. Gd. 

This consists of a tube of about the same diameter 
as the exhaust pipe and fixed on to the exhaust pipe 
as near as possible to the cylinder, and the other end 
is connected to the feed pump through which the hot 
water is pumped into the water, and into the perpen- 


dicular leg of the apparatus is fixed a vertical pipe of 
smaller dimensions perfora with holes, but closed 
at its lower end, and having beyond its connection 
with such leg a stop or other cock. This pipe brings 
water froma cistern a in any convenient position 
above its normal level. 


4581. Improvements 1N TeLecraPH RECEIVING 
Apparatus, G. J. W. Fuller.—Dated 8th November, 


1880. 6d. 

The invention is intended to obtain upon the 
instruments working long cables clearer definition of 
signals, to increase the rapidity of the signals, and so 
obtain a higher working speed. The bobbin on which 
the galvanised coils are wound is of peculiar shape— 
Fig 1. The wire is wound on the bobbin in separate 


FIc.3. 


coils, that the outer coils may be shunted when not 
req . Asemi-funnel-shaped tube or cup holds the 
mirror, and is fitted in from the front, while at the 
back as a sort of core is placed either (1) a special form 
of magnet ; (2) a “‘ nurse armature” sha; coil 5® a 
bundle of iron wire; (4) a rod of iron; (5) a of 
iron surrounded by wires. Each of these can be con- 
nected with a battery or condenser if required. Fig. 2 
shows holder above mentioned ; Fig. 3 a section of 
coils with one of the adjusting appliances. The 
inventor claims the special form of bobbin and the 
adjusting appliances. 


4592. Looms, F. 0. Tucker.—Dated 9th November 
1880. 8d. 


This invention is especially applicable to looms with 
change shuttle boxes, and its object is to ascertain 
when the weft is absent, and thereby stop the loom, 
and it consists in combining with the slay board A 
needles or fingers B connected at one pa toa boss 
fixed on a horizontal shaft operated by a crank or 
cam C from an upright rod D, the rod being actuated 
by a cord or rod E attached to a spring on the breast 
beam F, which at each movement of the slay board 
causes the needles to lift up into a vertical position 


through the warp. At right angles to the rod D is a 
horizontal finger G also connected by cord H or rod to 
a spring on the breast beam, and being prevented 
from dropping by a horizontal pin sliding in and out 
of a hole in the finger G. The pin is operated by a 
lever actuated by a projection on rod D. When the 
weft is absent the needles B drop into a groove formed 
in the slay board and the pin is moved in the hole in 
the finger G, by which means it is held sufficiently 
high up to actuate the knocking-off apparatus, and thus 
stop the loom. 


4595. Raisinc anpD REMOVING SUNKEN oR STRANDED 
7 D. H. Sisson.—Dated 9th November, 1880. 


6d. 

A number of closed cylinders or boxes are filled 
with water and placed in the sunken vessel, when, by 
means of a pump, the water is forced out and the 
cylinders charged with compressed air, which, as the 
vessel rises, escapes through a suitable valve. 

4607. PorTABLE AND TRACTION ENGINES, R. Brown.—- 
Dated 9th November, 1880. 8d. 
This relates to an engine with hoisting and winding 
= and carrying a crane, The jib is placed over the 
ind or driving wheel axle, its feet resting over the 
bearings thereof, and being secured to the framing ; 
and in conjunction with the jib sockets are provided 
on the frame to receive the ends of a pair of transomes 
which rest on the frame, and can be slipped in or out 
of the sockets. They serve to receive from the crane, 
and carry heavy articles. In addition to first motion 
pinions, arranged for throwing into or out of gear, the 
second motion pinions are also similarly arranged, so 
that the first motion driving gear and countershaft 
can used for winding and hoisting. The crank 
shaft of double-cylinder engines may be made in two, 
and secured together by a metallic disc. The fore 
carriage of portable and traction engines is made 
elastic by a curved bar of steel, arranged on top of the 
axle, and in such a form that the central slides 
laterally in a saddle under the turn plate when 
travelling on uneven ground. 
4602. Printine Fasrics, J. Kerr and J. Haworth.— 
Dated 9th November, 1880. . 

The characteristic feature of this invention isthat in 
the act of enue = weighted lever has the effect of 

ting 


moving the rollers away from the fabric 


being printed and vice versd, and that the levers are 
locked when the printing rollers are in their position 
away from the fabric. With the apparatus is comhined 
measuring apparatus, so that the distance between 


the patterns can be varied at will. All the actuating 
apparatus is under the machine below the floor line, 
and is out of the way of the printer or his attendants. 


4608. IurrovemMeENTs IN THE MEANS AND APPARATUS 
FOR GENERATING, SUBDIVIDING, AND TRANS- 
MITTING ELEcTRIC CURRENTS, ALSO IN ELECTRIC 
C. F. Heinrichs.—Dated 9th Novenber, 1880. 

3. 
The first part of the title of this specification relates 
to improvements on previous patents, first, as 

the ring armature, one modification of which is shown 

in Fig. 1, and secondly, in the method of dividing 

and transmitting the current shown in Fig. 2. A 

great many drawings are also given of improvements 

in Heinrich’s well-known lamps, which we have not 
space to reproduce. Fig. 1 shows an armature con- 
structed out of six electro-magnets arranged on the 
shaft. The inventor has proved by experiment that 


a 


A 


when the armature is rotated at a very high velocity 
(say over 10,000ft.- circumferentially per minute) the 
iron core acquires little magnetism, he therefore 
modifies the above armature so as to reduce the mass 
of iron and expose a large length of insulated wire 
surrounding the core to the air, thus preventing the 
heating of the wire and maintaining the efficiency of 
the armature. In Fig. 2 two sections of insulated 
conducting wire are shown surrounding the > 4 
core. Two ends of the wire are connected wi 

with each other, and the other two ends to the com- 
mutator plates C! and C?, when the armature is 
rotated within the inducing magnets in the direction 
of the arrows. e current generated in the two 
sections is taken by the brushes B! and B?, and passed 
under the brushes B* and B+, and led to t!:> coils of 


the inducing magnets to excite them. When the 
commutator plates have left the first set of brushes 
(460 8] Fic.2. 
3 


and passed under the second set, a break of the 
current which would take place is prevented by 
extra brushes’, which are connected by two resistance 
coils G1 and G2, to the brushes B! and B?, and when 
on continuing the motion of the armature the coils 
of wire leave the respective fields of the inducing 
magnets, an extra set of brushes (also con- 
nected with the brushes B? and Bt by the two 
resistance coils G? and G*) will prevent the production 
of sparks in the brushes B’ and Bt. What has been 
described for these two sections of wire takes place in 
all the other sections. 
4614. Improvements 1n Exvecrric Lamps, W. 
Sicmens.—Dated 10th November, 1880. 6d. 

The object of this invention is to automatically 

adjust and regulate the distance between the carbons. 


“E 
K 
AY 
AB 


The operation of the lamp is as follows :—As the 
distance between the carbons A and B increases by 
their consumption, the resistance to the direct circuit 
of the lamp increases, and consequently a larger 
amount of electricity passes through the by-pass 
circuit of the solenoid coil E. The core H is thus 
attracted upwards, and by its ascent draws up the 
two K and L. ese, as they retire from their 
rests, come to bear with their ratchet teeth against 
the wheels C and D, and as they still ascend cause 
these wheels to turn partly round in the direction of 
the arrows, thus turning the grooved rollers shown 
in drawing, and causing the carbons to approach one 
another. Should the carbons be too near, so that the 
resistance in the direct circuit of the lamp is small, 
then the solenoid E having little power the core H 
descends, and when it has d ded so dist. 


me 
moves a tappet lever N, raising a bar, which 
to turn ’partly 


on the wheel D, causes it 
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in a direction opposite to the arrow, and so retract the 
carbon B. 


4620. Locks on Fasrenryes ror Baos, &c., 
Pieiffer.— Dated 10th November, 1880.—(A communi- 
cation from Huppe and Bender.) 6d. 

The mechanism of the lock is placed outside and on 
top of the frame, and it consists of two s| ; 
and the usual central spring and locking bolts. The 
spring bolts work in tubes and extend nearly from 
the. outer ends of the frame to within a short distance 
of the locking bolt, within a case on the top of 
the frame and operated by a key. The outer end of 
the latch spring bolt is turned down and passes 
through a slot in the top of the frame, when it engages 
with projections thereon. 

4629. Suips’ Wrxpiasses, W. H. Harjield.—Dated 
10th November, 1880. 6d. 

This relates to improvements in ships’ windlasses 
driven by a worm and wheel, and it consists in fitting 
the worm F upon a shaft directly under the windlass, 


and it gears with a worm wheel C on a barrel fast on the 
windlass axis. The two chain holders are mounted on 
the windlass axis, and are made fast with the barrel 
by frictional clutch gearing. To work by steam cranks 
are formed on the shaft carrying the worm, and are 
connected by rod with engines H. 

4631. Pumps, C. Chapman.—Dated 11th November, 

188: 6d. 


ing the bottom of the seating of 
level or above the bottom of the 
‘ition, thereby allow- 
the outlet valve and 


This consists in 
the outlet valve 
plunger B when at its lowest 


ing air to escape freely throug! 


in 


discharge pipe, and effectually prevent any accumula- 
tion in the vacuum part of the Ps. The top of 
each pump barrel A carries a guide L for the plunger 
rod, and the barrel is open to the atmosphere, no 

stuffing-box and packing being employed. 
. Furnaces, 'W. Williamson.— 

Dated 11th November, 1880. 6d. 

The air space A below the hearth is shut off from the 
space B below the grate, and the first-named = is 
enclosed, and air is injected into it by means of a jet 


4632 


or jets of steam through the pipe L. Air are 

formed which communicate with pipes or flues through 

which the air and steam escape from the furnace. 

4635. Sexr-ctosinc Cocks or Vatves, J. Barr.— 
Dated 11th November, 1880. 6d. 

The valves are constructed, so that whilst they 
close against the pressure no injurious concussion is 
produced. The drawing shows one form of valve, in 
which the valve is a plug of rubber held in a small 
piston A working with a rolling packing ring in a 
cylindrical chamber B. The piston A a short 
spindle which fits into a socket in the handle spindle 


C free to turn on the piston spindle, but moving to or 
from the valve seat D by means of a cross pin. The 
spindle C is screwed near its inner end and works in 
a screwed cover E, so as to move the valve to or from 
its seat by a screw action. A volute spring is placed 
inside the cover E, to which one end is fixed, the other 
being secured to spindle C. 


4636. Furnaces, W. R. Lake.—Dated 11th Novem- 
ber, 1880.—(A communication from D. Sinton.) 6d. 
The object is to prevent the emission of smoke. In 
the furnace at or near the rear end of the fire chamber 
F is constructed a tunnel, the arch of which reaches 
the boiler and descends in steps from front to rear. 
The upper portion of the arch must encircle the 
boiler on both sides until it reaches its horizontal 
diameter or closure. From the end of the grate bars 
the base of the tunnel is built solid, either gradually 
ascending or level, which its arch descends by steps 
from front to rear, and thus the exit of the tunnel can 


eric air is 
uantities through 
and closing them 


be more or less contracted. 


or 
the fire doors by merely opening 


from time to time and to such an extent as may be 
necessary. 
4637. Putverisinc MaTERIALs, &c., 7. R, Jordan.— 

Dated 11th November, 1880. 6d. 

is relates to improvements ou patent No. 4951, 
A.D. 1879, and consists in fitt the cast iron or steel 
beaters A so as to revolve nearly in contact with the 
interior sides and periphery of the main casing B, 
both the beaters and casing being turned to render 
the approximate fit more accurate. The shoes C on 
the ends of the beaters may be movable and secured 
by cotters. Through the outside casing B are 
apertures E yee sliding doors, and on the 
back of the beater centrifugal vanes G are formed so 


4637) 


as to induce a current of air through the apertures 
into the crushing chamber, the force of 


determining the weight or fineness of the — 


to be ejected through the delivery pipes hich 

are adjustable. 

4641. Umpreias, &c., G. G. Lusher.—Dated 11th 
November, 1880. 6d. 


The runners and top notches are made from a tube 
of brass having an en part at one end, which is 
ced on a mandril, leaving the enlarged pro- 
jecting, when six arms are caused to descend and act 
upon it so as to form a groove, above which the tube 
increases in diameter to the end. The conical part is 
then turned over and forms one flange, while the sides 
of the ve are forced together toform the other. To 
make ferules, a tube closed at one end has a taper 
iron tip i in it, and by means of dies and 
pressure the tube is made to taper from its open to its 
closed end, thus firmly securing the iron tip in 

position. 
Lamps ror Rattways, &c., J. Thomas.—Dated 

11th November, 1880. 6d. 

This relates, First, to lamps used for signalling; 
Secondly, to lamps ex sometimes to violent 
winds, and at other times placed in positions where the 
oil may become unduly warm ; Thirdly, to a mode of 
regulating the size of the flame; and Fourthly, to 
means for improving the light without the aid of a 


chimney. The bottom of lamp A is connected thereto 
by a hinge joint and spri catch, and on it is 
mounted the oil cistern C, on top of which is a plat- 
form D supported by a ring of perforated metal. On 
the platform stands the wick tube E, and a division 
— G cut away to allow the wick tube to pass. The 
ivision plate divides the flame chamber from the oil 
cistern, so as to keep it cool by means of the current 
of air passing down through the handle Z as showr. by 
arrows. Under the lens N is a small window 0 to 
allow part of the light to pass downwards, and between 
the lens and the flame are coloured slides R worked by 
the levers T. To regulate the size of the flame accu- 
rately the ordinary button is corrugated on its inner 
face, and with it a spring engages to limit its move- 
ment. 


4648. Laxp Drainixo, G. and E. Herdman.— 


Dated 11th November, 1880. . 
This relates to machinery for digging a continuous 


trench, placing the drain pipes therein, and then 


a 


4 


covering them with earth, and it consists of one or 
more excavators D worked by a rope passing over 
a pulley, the whole mounted on a frame which by 
suitable ing travels forward. The excavators are 
adjustable by the winch O. The buckets carry the 
earth upwards and deliver it at the rear of the 
machine into shoots Q, from whence it falls back into 


the trench, the drain pipes having being viously 
deposited therein by the tube M. 


4647. Sirrine PortLanp Cement, &c., S. Mayell.— 
Dated 11th November, 1880, 6d. 

A bed plate and upper plate are connected at their 
corners by columns, and carry ings for four verti- 
cal axes, each carrying a pinion gearing with a central 
spur wheel driven be bevel gearing. e sieves are of 
wire — and are carried by a frame open at topand 

od between the four vertical axes, being supported 

y four ion rods ted to lugs on the 

columns. There are ball-and-socket joints at each end 

of the rods and adjusting screws and lock nuts at the 

lower end, The axes are cranked, the cranks being 
connected to the sieve frame which they actuate. 


4649. Workine CaBLes AND Wire Roprs, S. 
Baxter.—Dated 11th November, 1880, 6d. 

In order to simplify and give easier access to the 

working parts of the gear for working chain cables, 

the cable holders A are mounted on vertical shafts B 


secu to the framing, and through them pass 
spindles D carrying the requisite to work the 
cable holder either by hand or steam. this means 


[#649] 


A 


each cable is around a cable holder, and the necessity 
for dismounting it is obviated, the cable always oe 
on its holder for “‘ letting go anchor,” “‘ veering,” “ rid- 
ing. and “purchasing.” e invention further 

tes to means for working wire ropes or hawsers, 
and consists of wheels with V grooves formed with 
continuous waved projections on each side the grooves, 
and arranged so as to ensure the rope passing almost 
entirely around the main wheel. 


&c., S. Baxter.—-Dated 11th November, 
1880. 6d, 

This relates, First, to “trunnion anchors,” and 
consists in means for rendering them more certain in 
action, and less liable to wear and to become clogged 
or choked. The lower end of the shank A is formed 
with a cylindrical enlargement of larger diameter 


4650 a 
= 


A 


than and concentric with the trunnions, anda socket 
is formed in the crown of the anchor to receive this 
enlargement. The catching points are prolonged so 
as to serve also as stops to it the motion of the 
arms B on shank A. e invention further relates to 
shackles for connecti together and readily dis- 
connecting lengths of chain and wire cables, and it 
consists in making it in two parts sliding transversely, 
and formed with projections on one part to enter 
recesses in the other, pins being used to secure the 
two parts together. 


4656. Lupricatinc ApPaRATUS FoR STEAM ENGINES, 
&c., W. P. Thompson.—Dated 12th November, 1880. 
ra communication from J. V. and J. J. Renchard.) 

6d. 

This relates to improvements in lubricators or 
apparatus for injecting oil into the steam pi of 
engines when under pressure. It consists of two 
reservoirs arranged in a vertical position one above 
the other, a diaphragm which closes the direct com- 
munication between the reservoirs, a trunk for 


attaching the reservoirs to a steam pipe and water 
reservoir, and another between the steam pipe and 
oil reservoir, a glass tube or gauge ina 


vertical position in front of the oil reservoir, and com- 
municating with it at both upper and lower ends, 
whereby the quantity of oil in the reservoir and the 
flow or feed are readily observed. 


EB. Hughes.—Dated 12th November, 
This relates to a tricycle oni of being driven by 
two people and operated by either or both in a similar 
manner to an ordinary bicycle. Two large wheels are 
mounted in front on the same axle, and a small 
steering wheel is placed behind and midway between 
them. Each driving wheel has a saddle, kbone, 
and fork, the forks being — with the backbone, and 
with one another. The kbones join behind the 
front wheels, and form a bearing for the small wheel. 
The driving axle has acrank at each end, and two 
— the wheels. Only one wheel is fixed to the 
axle. 
4661. Fite ror Ho.pine Lrerrers, &c., W. Downie 
and W. F. Lotz.—Dated 12th November, 1880. 6d. 
This relates to a file to facilitate the removal and 
replacement of any paper, and the insertion of any 
— amongst those on the file without removing the 
ter, by means of a pair of wires, one of which is 
mounted upon a slide, which when moved forward 
comes in contact with the top of the other fixed wire, 
when some or all the papers can be transfe from 
the fixed wire to the wire on the slide. 
4663. Exrractinc O1Ls From WHALE, CoD OR OTHER 
+ ad W. R. Deheer.—Dated 12th November, 1880. 


The blubber or stuff from which oil is to be ex- 
tracted is placed in a jacketted pan around which 
steam circulates. As the stuff rises in the it is 
knocked down by a revolving beater which descends 
centrally within it. The oil runs off through a pipe, 


and the moisture and gases given off are drawn off by 
means of a fan so as to create a partial vacuum, 


4668. Sream Enaives, &c., C. Cottame.—Dated 12th 
November, 1880.—({Not proceeded with.) 2d. 

To a shaft is fixed a steam cylinder which revolves 
with it and is worked by steam or other motive power, 
its action being vertical. t each revolution the 
steam forces the piston upwards. Round the piston 
rod (which protrudes from both ends of the cylinder) 
is fixed a ring inside which are two guide rods to 
prevent the Sten rod turning when moved by the 
steam. To this ring arms are attached and carry 
weights which run on guides, 

4669. Manuracrure or Paver, W. Richardson and 
H. Glenny.—Dated 12th November, 1880. 6d. 

This relates to an improved knotter or strainer, to 
be used, First, for straining half stuff from weeds, &c., 
before placing it in the beating engine; Secondly, for 
straining beater stuff from ly beaten ‘stuff 
whilst passing through the ting engine; and, 
Thirdly, for straining paper ag 2 before passing to the 
paper machine as a substitute for the jog strainer or 
revolving strainer. Ais the vat fitted with strainer 
plates, and divided by a feather C into two compart- 
ments, in each of which is a diaphragm B worked by 


acrank below the v.’. The stuff is admitted at P. 
and the strainer plates in this compartment are placed 
in an inclined position with the cut transverse to 
the flow of the stuff, while those in the other com- 

ment are finer, and may be either level or my 
nclined. The clean stuff mostly passes thro the 
plates in the first ougutees and is conduc to 
the paper-making machine, the other part of the stuff, 
including foreign matter, passing to the finer plates, 
where the dirt in time accumulates, when the sluice 
K is automatically let down and stops the flow while 
the sluice J is opened by cam N, and a valve opened 
so as to throw water on to the strainer plate and 
remove the dirt, which escapes at O. 


4673. Preprarinc Sprxnino Corton, &., J. M. 
Hetherington.—Dated 13th November, 1880, 8d. 

To prevent the weight hooks vibrating or danc' 
upon the roller necks, a suitable spring is inte 
between the roller and the weight. A 
applied permits the weight hook to follow the move- 
ments of the roller neck more quiekly than the inertia 
of the weight will 


rmit when the said weight is 
applied in the ordinary manner. To the Galles 


ng 80 


nipper which holds the cotton beer J the combing 
operation is applied a plate or bar which presses the 
cotton against a surface which is formed or provided 
upon one of the jaws of the nippers, with the object of 
— an amount of pressure or tension upon the 

bres whilst they are be’ wh forwards and 
detached. The improvements in the nipping appa- 
ratus are shown in the drawing. 


4678. Looms, J. Hindle.—Dated 13th November, 1880. 
4d. 


This relates to check straps of looms, and consists in 
attaching to the stay a bracket with a loop, through 
which a strap having stop pegs is , and con- 
nected with the strap are two other straps and loo 
suspended from and capable of movement along the 
picking spindle, whereby an adjustable and effective 
check is obtained. 

4684. Furnaces, Rances, &., T. J. Constantine.— 
Dated 13th November, 1880. 6d. 

The lower outer edge of a furnace door is formed so 
as toallow air to enter and pass up channels formed 
on the inner surface, up one side of an inner plate and 
through apertures or over the to , to descend 
upon the other side, and then under a second plate to 
openings in the top of the inside plate, the a 
heated in its passage before mixing with the products 
of combustion. Projections are made at the side of 
the fire basket to form r ges that separate the air 
and heat it before allowing it to mix with the pro- 
ducts of combustion. The bottom plates of furnaces 
are channelled to form air ge for heating the air 
to support combustion, e upper surfaces of fire 
bars are channelled, and the ashes lodge therein and 
act as a non-conductor. 


4699. Strayer For ParerR Macuines, C. 
Kesseler.—Dated 15th November, 1880.—(A commu- 
nication from L. 6d. 

Instead of simple or dou pd oe capable of lateral 
motion over one another, Sare used, and are 
mounted in a frame A movable in itself, 


thus forming a trellis or lattice frame ; the spaces be- 
tween the rods can be made wider or narrower by the 
— of the frame whilst the machine is in 
motion. 


4'706. Manuracture or CLoTH IN CrrcuLar KNIT- 
TING S. Thacker.—Dated 15th Novem- 


ber, 

In order to produce patterns on thecloth oneor more 
straight threads is used in combination with ery 
looping threads, and is laid in front of some an 
other needles any order. of 
a plain presser, a tucking presser is ai 
the samé needles that are depressed and m by 
the depressing wheel employed in selecting the 
needles for the laying in of the straight thread or 
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treads ki also heseunené to seat when the valve lifts. The bush is closed above | about the same quantity of potassium or sodium | 4'772. Compounp For Linge ay Merats, W. J. Clapp. 
the may from that of those | by a screwed plug in which works a small valve k silicate is added. —Dated 19th 
be pressed by the depressing wheel. in its seat by an adjustable spiral Pe eng 4748. Saxp Movutps ror Mera Castinos, H. L. The compound is made rom slag from iron furnaces, 


O. Fire anp Burorar Avarms, &€., W. 
Dated, ‘November, 1880.—(Not pro- 
ceeded wii 


This prado ot a _— placed in a box, and which is 
released when the door or window to which it is 
attached is opened. To the hook is secured a cord 
attached to the alarm, consisting preferably of a 
number of hollow balls yas in a box on the stair- 
case, stich box havin; bottom, — when 
removed, allows the tau down the stairs 
4711. Tascets ror Writinc on Drawina, C. D. Abel. 

—Dated 16th November, 1880.—(A communication 
from B. Thieben.) 4d. 

White cements and mastics, such as porcelain clay 
and 8 white, ts or mastics prepared from 
magnesia and its compounds ; also cement or plaster 
of gypsum, with alum and ‘borax, zinc oxide made 

up with solution Spanish white, 


baryta, or 

or potash, ure used to form tablets, the materials being 
mixed with water and cast into moulds, and then 
pressed and polished. 

4712. Guaziers’ Ponts on Tacks, &c., A. M. Clark. 
—Dated 16th November, 1880.—(A communication 

on G. W. Hubbard.) 6d. 

points of the tacks are of rhombic or be a 
shape, and a numer of them are cemented 

in sections of convenient length to be inserted ony 4 

sash or tool. The Third part of the invention relates 

to a machine for driving the tacks. 

4713. W. von Nawrocki.— Dated 16th 
November, 1880.—(A communication from C. M. 
Rompler.) ia. 

The ring ey straps is formed with an 
upper curved slot c! and rounded at the ends, and 
—_ =. passes the brace, to which the end straps 
are 


4716. Avtocrapuic Prixtinc, EB. Edwards.—Dated 
16th November, 1880.—{A communication from C, 
Stener.) 2d. 

The plate from which the impression is to be 
obtained is so pre; that it only receives the 
nting inks on the parts to which the writing has 
transferred by means of a solution of acetic iron. 

For this purpose the printing surface consists of 

15 gelatine moistened in water, 5 parts glycerine 

and 1 part water-glass, the whole pre’ in a mould 

to form a sheet. The writing is @ on paper with 
acetic of iron, and then placed on the 
printing surf: 

4719. orn Vesseis, J. H. Johnson.— 

Dated 16th November, 1880.—(A communication from 
Al. B.and J. F. Wood.)}—(Not pro- 
ceeded with.) 2d. 
In order to seal the planks toate they are formed 
with ribs to receive wooden strips. 
4'722. Bricks ror Bui.pine, F. Wirth.—Dated 10th 
880.—(A communication from C. Griin- 


-) 4d. 

To po Faso alight, firm brick, cork wood is reduced 
to powder and mixed with cement, sand, clay 
hydrate of lime, soluble glass, hair, or other fibre, an 
a sufficient quantity of water to form a 
which is formed in moulds and dried in the air. 
4723. Borer, J. and W. B. Hill.— 

Dated 16th November, 1 
The boiler consists of a yh. shells A and B 
horizontally and end to end, but the front one 
raen the back, the two communicating where 


(4723) 


of B a ., A is fitted with tubes D. Under the 
placed the furnace, the flames from 
anon pass theoush cat tubes D to the uptake E. 


4724. Optarsinc Motive Power, S. Hill, G. 
G. Hill.—Dated 16th 
1880. —{ Not proceeded with, 

The apparatus consists of a shaft supported in a 
bearing at one end, the other sliding in a tube formed 
with an external screw engaging with a female 
screw capable of oy | turned, but which cannot 
— ee The inner end of the tube has a 

ical collar through which the shaft passes 
ond on its end is a fly-wheel connected by rods to a 
spring. 
4728. Lamps, 8. Pitt.—Dated 17th November, 1880.— 
(A communication from W. B. Robins.) 6d. 

This relates to Argand lamps for burning mineral 
oils without smoke or odour and ucing a smaller 
or larger flame as desired. The oil font is angular and 

the wic'! 

while its ‘tu 80 as to 
regula the size the such tube being formed 
in two parts, one having a coarse thread for quick 
adjustment, Bo ‘the oe a fine thread for nice or 
slow adjust: ment. 

4780. Sarery VALves ror STEAM | ceed C. Stuart. 

—Dated 17th November, 1880. 

The valve chest is of cast iron with a branch pipe in 
the usual manner, and fitted with a brass valve seat. 
The casing is —_- closed above and bored out for the 


pet meet. Stays C connect the two boilers, and the 


yj 


reception of a brass bush, in which a seat is turned 
to receive the upper end of the main valve, while the 
lower end rests in the brass seat at the bottom of the 
valve chest. A flange above the u seating prevents 
the escape of steam downwards through the upper 


valve, screw, and spring, &c., are incl a hoses 
cylinder screwed to the plug’ bya Ann at its lower 
end, The cylinder is inserted bush screwed into 
the topof the cast iron valve chest, the bush being formed 
with an octagonal head, by which it can be turned, thus 
raising or lowering the valve, bush, and all attached 
to it, so as to accurately adjust the two seats of the 
main valve. An index works in a vertical slot in the 
brass cylinder, indicating the pressure to which the 
valve is loaded, and the yo ape is covered by a cast 
iron dome screwed to the valve chest, and a bracket is 
cast on the dome to support the lever which operates 
on the cap. 


4'729. Lamps, S. Pitt—Dated 17th 1880.—(A 
communication from W. B. Robins. 
This relates to Argand lamps with a large Setiaions 
e forming the air passage, a central deflector 
being to direct the air prod the flame, 
pleasing and useful eff is in two parts 
and is sta’ ae being adjusted to regulate 
the flame. 


4734. anp VererING Macuines, W. H. 
Harfield.—Dated 17th November, 1880. 

The apparatus consists of two multi- -grooved 
—_ C and E connected by gearing, several turns of 
the rope passing partl: y round the grooved barrels. 
Inside The barrel C is a frictional brake and connector, 
so arranged that by working the hand wheel D the 
spindle A of the windlass may be connected or discon- 


nected as So allowed to 
revolve at a greater or less resistan The barrels 
— with flanges, which roll ¢ the one on the 
er. 
ore. SyPHONS AND For SINKs, &e., 
Brown.—. 17th November, 1 4d. 
Int the induct of a is a globular 
containi cork or wood — 
eter than the “hes and educt pipe, so 
when there is liquid in the syphon the ball ~ held 
against the induct pipe, and when there is no 
pipe. 
4'736. Devices por RarLroap 
Cars, B. J. B. Mills.—Dated 17th November, 1880.— 
F. W. Minck and M. Quen- 


tedt.) 6d. 
This relates cars fitted with be- 


tween the body of the car and the axle-boxes. 
E bearing in its centre 


67356) 


8 


to the axle-boxes B and C, and when loaded the 
ter will move over a scale F fixed to the body of 
e car, and so indicate the weight in the latter. 
4738. M. Volk. — 17th November, 1880.— 
(Not with.) 2d 
This relates to means for checking the number of 
jn wd the lock is unfastened by clipping holes in a 
icke' 


4'739. Improvements Evecrric Batrerties, H. E. 
Newton.—Dated 17th November, — communi- 
cation from L. A. W. Desruelles.) 4d. 

The he of the invention is to prevent the liquid 

batterieS from "To interfering with 

the carbon and zinc 


erence, hold 

iti For this, asbestos 

and spun used. 

4740. Generators For HyDROCcARBON 
wu g.— Dated 17th November, 1880. 6d. 

This relates to a combined apparatus for ‘vaporising 
bisulphide of carbon or other hydrocarbon liquid, con- 
sisting of a bottom firing chamber or fire box A, 
arranged under a heating chamber B, containing 


= by or molecular 


4740) 


water or other suitable liquid, and a for 

and a system of pendent tubes E closed below, aipeint 
into the water and o pve to an upper chamber in 
which the bisulphide of carbon is supplied in a spray 


form to the dent tubes and the is carri 
off by an outlet. 


4741. Cuirrinc Horses, &c., de Pass.—Dated 17th 
November, 1880.—(A communication from La Société 
Guillaume and Cie.)\—(Not proceeded with.) 2d. 

The object is to ensure perfect conduct between the 
movable comb against the fixed comb, by means of 
a jointed lever, one end of which is raised by a screw, 
while the other exerts a pressure on a notehed plate, 
under which the movable comb slides. 


4742. Caustic Compounps, J. Bowing. 17th 
November, 1880. —(Not roceeded with.) 2d. 
Caustic lime is slaked with hot water toa stiff paste, 
and is added to about its own weight of potassium or 
sodium carbonate, or an equivalent or potassium or 
sodium hydrate ; to the whole, after pertect mixture, 


Wilson and J. Clegg. a 17th November, 1880. 
—(Not proceeded wii 
This relates to ate eR on patents Nos. 1440 
and 4321, both in the hopper —y and consists in entirely 
dispensing — =o thus avoiding the neces- 
sity of sugh a sieve. The machine 
has two stands ~ the eben boxes, and a plate or 
pattern on each side. 
4744. Warerproor Garments, J. 


relates to aterproof garments of 
waterproof fabric combined with imitation fur, od, 

seal, real fur, or other hairy lining. 
4745. Exectric Lamps, J. EB. H. 
—Dated 17th November, 1880. {Not pro- 


with.) 
The object of the invention is to recover the metal 
—— in electric lamps, by causing a current of 
through the lamp,  # afterwards through 
a my hs which a large surface of an inert material is 
— The deposit is collected and reworked by 
inary refinery processes. 
4746. D. 18th November, 
1880.—(Not proceeded with. 

“the upper side of 
the lock and the rim, pe oe pe Yonge to form the 
rivets. The rim is , and the under me 4 
the lock, made in the usual manner, is secured to 
the rivets. 


4751. TREaTMENT oF Mame, EB. R. Southby.—Dated 


brewing and distillin, 
and a cake ada) for feeding cattle, and it consi 
in acting on a pro) ion of maize by means of a 
small proportion of mal! 


4756. Wire-sprinc Matrresses, J. B. Roweliffe.— 
Dated 18th November, 1880. 4d. 

A series of spirals of wire are connected to the head 
and foot of the frame parallel to each other, and at 
suitable distances apart, by means of links or 
rings and links. The invention further relates to the 
machine for making the spirals. 

4'758. Measurine Piece Goons, G. Firth.—Dated 18th 

The obj t hong alae the creasing of the goods in 

e objec 
machines for measuring, and consists in passing the 
SS the top ro) er and then over a pen 
and in front of a shaft with radia‘ 
over two or more rollers to the box. On the pr 
side of the piece is a metallic a) » which is caused 
to oscillate by a crank or excen c, 80 a8 to distribute 
the piece evenly into the box below. 


TREATING . Cookson and T. Es Sander- 
—Dated 1 November, 1880.—(Not proceeded 


lead, with other metals, and as applied to ores con- 
‘lead with zinc, and, maybe, also silver and 


copper; it consists in roas' = ore and dissolving 
out the zinc by acetic acid. 4 will also be 
metallic 'o preci ydrogen 
sulphide is used. 


4764. Recister Stoves, &., J. Sawyer.—Dated 18th 

November, 1880.—{ Not proceeded with.) 2d. 
This relates to the application of a combustion 
oor at the bottom and o; e chimney. 
fire as 


descending 
with a valve to regulate the draught. Pipe 
4'765. Currinc THE SoLEs or Boots 
G. F. 18th November, 1880. 
‘ot 

A strip of leather is cut ide enough to correspond 
with the length of two soles, which are cut out at once 
oy = fitted together having been shaped at 


4770. Steam Sarery P. M. Justice.—Dated 
» 1880.A communication from J. 


) 

This relates to automatic safety valves governed or 
set’ "by weight. The valve is pre- 
ferably — to the cry or water surface of the 


boiler, and i hollow cup or piece A 
secured to to the boiler, and within it is fitted a short 
(779) 


piece of flanged 4 in which rests a movable 
valve C in pce by ie! D pivotted to 
lever 


Uncoupiine Rattway ROLLING 

Stock, &c., W. P. Alexander.—Dated 19th Novem- 

ber, 1880.—(A communication from BE. R. Thomas 
6d, 


and G. 
to the several drawbars of 


act — stops D, which lock or unlock at the will of 
the attendants, the hooks A and thelinks B securing or 
releasing the rolling stock as desired. The levers C 
and stops D which are connected are caused to return 
~ the unlocking process) to their original position 

y means of springs E or balance weights or any other 
convenient arrangement. 


and consists of from 30°67 to 35 or 36 parts silica, 

18°29 to 20 or 22 parts alumina, 38 or 40 to 50°80 

lime, small portions of — Se ti 
acid, magnesia, manganese, and es, 

4773. ManuractureE oF DIPHENYLAMINE OR 
H. J. Haddan.—Dated 19th November, :1880.—(A 
communication from Dr. pro- 

parts sal- jac, and 3 
‘en parts phenol, 4 ammoniac, ani 

oxide of in a closed vessel for lorty 

hours to a temperature of 260 to 300 deg. Cent., and 

well stirred. e cooled crystalline mass soaked with 

a colourless aqueous and with a dark green oily 

liquid, is first extracted in two operations by petro- 

leum—ether, su uently a and dissolved in 

small quantity of 

4775. AND Coron, 

Dated 19th November, 1880.— with. 


A stationary bolster is fixed in a rail, and in it runs 

a loose tube which fits it at both ends only, and carries 

an inverted flyer with a ring fixed to the upper part of 

the wings to stiffen them. On the wu pg ha es the 
loose tube, and below the flyer, is the wharve or 
driving pulley. 

47°76. OBTAINING, PRESERVING, AND REGULATING 
Motive Power, 8. 19th November, 
1880.—(Not proceeded with.) 2d. 

This relates to machinery to obtain, preserve, and 

* | roguate motive power by the combined action of the 

and gravitation. 

4778. DovsLe- Dryrne Fetts, Dordet.— Dated 
19th November, 1 2d. 

One side of the felt is made with a cotton or thread 
and cotton or thread weft, and the other side is 
le with a wool weft. 

4780. Beer, F. Wirth.—Dated 19th November, 1880.— 
(A from L, Meller.)—{Not proceeded 
with 

This relates to treating beer with an rages 
controllable carbonic acid gas pressure, erated 
either by the mid or second fermentation A any of the 
beer, or artificially. 

oven ot 
r from of pa 

linen, or other material, with an eyelet we conte tts to 

the package by means of a string. The labels are made 

from a strip of material. 


4784. Avimentary MareriaL For MAKING A 


Bran is saturated with p and dried by a gentle 
heat, and when thoroug! Loew is roasted toa full 
brown colour. A beverage is made by making an in- 


fusion of this substance. 


4785. Loos, Thomis and J. 19th 
Not proceeded with. 
ism for weaving p or more 
pieces at one time, with one warp, the pieces when 
cut presenting selv diffe but slightly in 
appearance frem an o! selvi 
4787. TREATING AND APPLYING oR 
Lag Woot, J. J. Sachs.—Dated 19th November, 


This relates to the treatment of slack wool and its 
utilisation in the manufacture of papier maché roofing 
and similar felt, card, and pasteboard and other 
papers, and other similar 
4789. O11 axp Srinrr Lamps, W. 19th 

November, 


‘ot proceeded with. 

To prevent ‘the oil or spilling me By the lamp 
is upset, to the cone a tube is attached and passes 
down into the reservoir. 

4790. Merattic Hurpies, Gates, aND WIRE 
Fencine, &c., H. Skerrett.—Dated 19th November, 
1880.—(Not led with.) 2d. 

The horizontal bars are connected to the upright by 
means of recesses formed in both, without rivetting or 

cotte: The wire of fences is connected by means 
of a short length of flattened tubing. 

4791. METALLIC CaRTRIDGE Cases, H. Skerrett.—Dated 

19th November, 1880.—{ Not proceeded with.) 4d. 

Solid-headed cartridge cases are formed with a con- 
siderable thickness of metal both at the head or base 
= and vat a my distance up the walls next to the 


them less liable to mm 
4793. &c., T. Fairley.—Dated 19th Novem- 


a ¢ en a stem 

the other part of the fastening. . 

4794. Boxes or Cases 
&c., W. R. Lake.—Dated 1 
communication from 


separate cover is placed to 
more tightly close the box, such cover also forming a 
measure. 
4795. Gas-makinc Apparatus, C. F. 
19th November, 1880.—(Complete.) 6d. 
This consists, First, in combining in a gas-making 
apparatus a vertical retort or series of retorts is ha 
lateral openings at different heights for the escape 
uni channels leading to the stand gael 
a a heat-retaining chamber communicating wi 


rome: and divided partitions into a series of en 
chambers, Ke of 


caused to take a -h-Z. passage around or about 
the retort or retorts to the chimney ; Secondly, in con: 
cages of the retort in horizontal sections, the o 
which are notched, so as to form 
=——* the retort when its various sections are 
their proper relative positions, 
4001. Lire-Savinc Bett, &., J. &. 
20th November, 1880.—{ Not proceeded. with. 

This relates to forming a considerable len, a rope 
into a waist band or belt in such a manner that it 
may be easily and quickly unwound and made avail- 
able for life saving. 

Utiuisation oF Steet Rams, &c., R. J. 
20th November, 1880.—(Not proceeded. 

This relates to the conversion of steel rails, &c., into 
bars suitable for the manufacture of tin or terne 
piote, black plates, stamping or other sheets, or rods 

‘or wire. The steel is hammered and cut in lengths, 
which are filed up and heated in a furnace, after which 
they are hammered into a solid piece, reheated, and 
rolled to the required form. 


(=r 
| 
—_- St | 
1 1880.—(A communication from W. 2d. 
| 
— 
| 
| 
; i be 
i 47 
i=s furnace flame. When the pressure is too high the NUWYZASSZZZIN 
py water forces down the valve C, and the water and Nig N 
steam then escape. 4 N 
B | 
Nz 
the rolling stock self-adjusting hooks A and links B, 
up of trains), and also of attaching to the drawbars ZN 
fo) on which these hooks A are attached levers C which 
NN H IS SSG 1 rom 
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4804. Griprrons, 4. C. Henderson.—Dated 20th 
November, 1880.—(A communication from L. P. 
Mallée.)—(Not proceeded with.) 2d. 

This relates to a gridiron in combination with an 
adjustable firegrate. 

4808. Fasteners ror Srups, @. W. von Nawrocki.— 
Dated 20th November, 1880.—(A communication from 
T. Fischer.)—({Not proceeded with.) 2d. 

The stud or front plate is connected to one-half of 
the circular back noes by a rivet, round which 
revolves an oval shaft carrying the other half of the 
back plate. 

4818. Covrtrxc anp Uncoupiinc Rattway Car- 
niacEs, &c., B. J. B. Mills.—Dated 20th November, 
1880.(4 communication from I. J. Becker.}—(Not 
proceeded with.) 2d. 

A coupling link with weighted arms is pin-jointed 
horizontally to a block, to which is also pin-jomted a 
pair of toggle levers, which at one end are connected 
vertically to a pair of parallel links. The latter are 
jointed at their other ends to a pair of toggle levers 
working in a slot in the draw-bar, and jointed verti- 
cally to a pair of links, also working in the slot and 
connected by a stud travelling in a slot in the draw- 
bar, and acted upon by a wedge operated by a screw. 
4814. J. C. Shears.—Dated 20th 

November, 1880.—{Not proceeded with.) 2d. 

This relates to a vessel with a valve at top and 
another at the bottom, the two being conn 
together, so that when the vessel is inserted into the 
receptacle containing the fluid to be sampled, and the 
top valve opened, the bottom one will also be opened, 
thus admitting a sample of the liquid both at the to 
and bottom of the receptacle into the sampling vonnal 
4816. ARRANGEMENT OF THE “ Picks” rv Looms FoR 

Weravinc VELVETS AND VELVETEENS, 7. Emmott. 
—Dated 20th November, 1880.—(Not proceeded with.) 
2d. 


The object is to remove ribbiness and raciness from 
the face of wed ee velvets or velveteens. An ordi- 
nary loom is v with a tappet of twenty-two or other 
convenient number to the round, but instead of 


SELECTED AMERIOAN PATENTS. 


From the United States Patent Office Qficial Gazette. 


241,124. PerroraTep PROPELLER Henry D. 
Deane, Brooklyn, N. ¥.—Filed August 17th, 1877. 

Claim.—A screw propeller, the several blades of 

which are provided with a series of perforations, such 


of which consists of two cylinders suitably secured 
to the armature-shaft in sucha manner as to leave an 
annular water space between the cylinders larger than 
the opening through which the water flows into and 
out of said water space, substantially as described, 


241.242) 


perforations being in the form of a cone, a tr ti 


cone, or tunnel or funnel-shaped, such perforated 


propeller-blades applied and we as and for 
_ ae substantially as herein shown and set 


241,158. Srep-cur ror SEEDING Macurngs, John P. 
Rude, Liberty, Ind., assignor to Rude Brothers, same 


ing 
sliding and adjustable feed-wheels, the rosette or 
washer through which the feed-wheel slides, and in 
which it has its ing, in combination with and 


putting in the binder picks in regular they 

are put in irregularly. 

4817. Manvracrure oF DERIVATIVES FROM TaR 
Propucts, C. Lowe and J. Gill.—Dated 20th Novem- 
ber, 1880. 4d. 

This relates tothe manufacture of naphthol, resorcin 
and their homologues by the substitution of yee 
acid for the hydrochloric or sulphuric acid hitherto 
employed to separate them from their alkaline solu- 
tions obtained im the ordinary process of manufac- 
ture ; and also in the production and utilisation of 
residual or bye-products of greater commercial value. 
4824. Savces, &c., D. Henderson.—Dated 22nd Novem- 

ber, 1880. 4d. 

The sauce is used in a dry state, and consists of 
powdered baked farinaceous matter, herbs or vege- 
tables desiccated and powdered, flavourings such 
as cloves and liquorice, a vegetable acid, a pungent 
material such as pepper and salt. 

4825. mx Dynamo-E.ecrric Motors, 
C. Kesseler.—Dated 22nd November, 1880.—(A com- 
munication from E. Kuhlo.)—(Not proceeded with.) 


4d. 

The object of this invention is to continuously 
cause the attraction of an electro-magnet to act on a 
conductor or transmitter of power without interrupt- 
ing the current, and thereby preventing cessation of 
the power for a single moment. 

4909. Drarsracm Surp Pumps, J. Edson.— Dated 25th 
November, 1880. 6d. 

The casing is composed of two principal parts, 
First, the hollow base open at the top and communi- 
cating at the bottom with the section pipe; and 
Secondly, the head and lever supporter, between the 
under side of which and the — edge or flange of 
the base is secured the fiexible rubber diaphragm. 
The upper part of the base is bell-mouthed, and pro- 
vided with annular and radial grooves and correspond- 
ing ribs which support the outer portion of the 
diaphragm in its lowest position. The centre of the 
diaphragm is open and supports the discharge valve. 
Around the opening there is an upper and a lower ring 
of metal, between which the inner portion of the 
diaphragm is clipped by means of bolts, said bolts 
extending upward through the cross head held at the 
required distance by two vertical sleeves cast on the 


upper ring and surrounding the bolts. The lower 
ring. which forms a reciprocating supporting surface 
for the diaphragm, is curved downwards, and provided 
near its outer circumference with radial perforations. 
The suction valve is a disc valve with bevelled cover- 
plates, and the guide ribs of the discharge valve are 
tapered at their lower ends parallel with the sides of 
the cover-plate of the suction valve. The top of the 
said cover-plate is hollowed out to permit the deposit 
of impurities contained in the water. 

5232. Tvuse Fastenrncs ror Secriona, 
Borers. BE. H. Bennett.— Dated 14th December, 1880. 
6d. 

This relates more particularly to the style of boilers 
having the water enclosed in tubes, and provided with 
small end chambers of cast iron, suitably connected 
together to form a single boiler of a great number of 
sections. The holes for the tubes may be produced in 


5232] 


the act of casting in common green sand. The holes 
are made tapering, so that the outer end is the largest. 
An expanding tool is employed adapted to give the 
same taper to the tube end and force the metal of the 
tube into the corresponding conical form. 


bearing. 
braced by the end wall of the seed-cup, which is 


cast around it, substantially as described. (2) A feed- 
cup for seeding machines, having a rosette or washer 
for the feed-wheel to slide and rotate in cast into the 
end wall of said cup, substantially as and for the pur- 
pose specified. (3) A feed-oup for seeding machines, 

ving a rosette or washer for the feed-wheel to slide 
and rotate in cast into the end wall of said cup, and 
one upon the outer side of 

e ing, it escape of dirt and dust. 
241,200. Banp-currer AND FEEDER FOR THRASHING 

Macurines, James R. Ervin, Marshall, Mo.—Filed 
January 24th, 1881. 

Claim.—(1) In a thrashing machine, a band-cutter 
consisting of a series of discs ha teeth forwardly 
inclined at their bases, substantially as shown and 
described, whereby they may hook under the bands 
as set forth. (2) Ina machine, a feeder 


consisting of a roller having two sets of serrated 
annular flanges, so arranged with respect to each other 
that the planes of the two central rings, which meet 
and those of each two successive ones, if produced, 
shall form an acute angle, substantially as shown, and 
for the purpose specified. (3) In a thrashing machine, 
a reversible tooth for a band-cutter, having one edge 
smooth for cutting wire, and the other serrated for 
— straw bands, substantially as shown and de- 
scribed, the said tooth being reversibly inclined from 
its centre to its ends, as set forth. 
241,243. Cone Press, Johannes Selwig, Brunswick, 
Germany.—Filed August 11th, 1879. 

Claim.—{(1) Two circular perforated discs with 

conical surfaces enclosed in a fixed casing and revolving 


SIH 


in the same direction around inclined axes for pressing 
substances con’ a fluid, in order to separate the 
fluid from the solid substance. (2) The arrangement 
of the press as described and shown. 


241,242. Armature For DyNAMO-ELECTRIC Ma- 
CHINES, William BE. Sawyer, New York, und Edward 
R. Knowles, Brooklyn, N.¥., assignors to Eastern 
Blectric Manufacturing Company, Middlet 
Conn.—Filed January 12th, 1881. 
eo —The armatvre is d of two tric 
cylinders, the space between the cylinders forming a 
passage for water, whereby the armature is kept cool. 
Claim.(1) A dynamo-electric machine, the armature 


J 


SS 
SF 
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and for the purpose set forth. (2) A dynamo-electric 
machine, the armature of which consists of an outer 
and inner cylinder suitably secured to the armature- 
shaft, whereby an annular water space, as described, 
is provided between the outer and inner cylinder, sub- 
stantially as set forth. 
241,272. Construction or TUNNELS, John F. Ander- 
son, Jersey City, N.J.—Filed February 28th, 1881. 
A removable central sectional tunnel is carried for- 
ward in advance of the main tunnel, whereby the 


SS | 


~ 
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earth ahead of the main tunnel can be explored, and 

the head of the main tunnel supported from said 

central tunnel during construction. 

241,2'78. Conveyor, Heman A. Barnard, Moline, Iil., 
assignor to the Barnard and Leas Manufacturing 
Company, same place.—Filed March 23rd, 1881. 

Claim.—(1) A conveyor-serew consisting of a ro’ 

shaft having a series of rigidly-secured blades and a 

series of alternate movable blades, the latter of which 

are adapted to aut tically adjust themselves as the 
direction of rotation is changed and form a right or 


left screw, substantially as specified. (2) In bi 
tion with the fixed blades and the recesses provided 
with engaging lugs, the movable blades provided with 
lugs adapted to engage the lugs in the recesses, 
whereby the movement of the loose blades is limited, 
substantially in the manner and for the purpose 
specified. 
241,326. Vacuum-Brake Apparatus, Frederick W. 
Bames, Watertown, N. Y.—kiled October 20th, 1880. 
Claim.—{1) A valve and diaphragm or piston so con- 
structed and that the application of the 
brakes will result whenever the pressure is increased 
or diminished beyond a regulated amount, substanti 
ally as set forth. (2) The combination of diaphragm 


or piston A, valve C, valve-box C', and operating 
hhamber E, sub tially as setforth. (3) The combi- 
nation of diaphragm or piston A, valve C, and in 
valve casing C!, constructed substantially as set forth. 
(4) The combination of diaphragm or piston A, valve 
C, valve-box C1, chamber D, and operating chamber 
E, substantially as set f 
241,346. TeLerHone, Gay W. Foster, Chicago, ill.— 
Filed June 14th, 1880. 

Claim.—(1) The combination of an image represent- 
ing a man or other object, with a speaking-tube and 
electric telephonic t itter, substantiaily as and 
for the purpose described. (2) The combination of an 


representing a man or other object, with a 
~Kucuee electric telephonic transmitter, and 

ted pair o tic diaph , substantially as 
and for the purpose described. 


241,860. Device ror Removinc SEDIMENT FROM 
Sream Borters, Samuel J. Hayes, Edward T. 
Jeffery, and Henry Schlacks, Chicago, Ill.—Filed 
July 6th, 1880. 

Brief.—A perforated pipe is introduced between the 
crown-bars of the crown-sheet of locomotives, by 
which the mud and sediment are washed off. Claim.— 
@) In a locomotive boiler, the pipe A, ain series 
of perforations along the line of the crown-sheet, and 
in combination erewith and with 
mechanism, substantially as described. (2) The com 


bination of the perforated pipe A, arranged avrosi 
the boiler, with the valve oie D, and pipe F, as 


a 


described, whereby the crown-sheet may be washed 
es it and the crown-bars, substantially as speci- 


241,351. Suarrener, Patrick Graham, 
Stockholm, Sweden.— Filed January 26th, 1881, 
Claim.—{1) A millstone sharpener constructed sub- 
stantially as herein shown and described, consisting 
of one or more radial arms B, and one or more toothed 
discs, as set forth. (2) Ina millstone sharpener, the 


combination with the ring A of the radial arm B, and 

one or more toothed discs C, substantially as herein 

shown and described, whereby the grind: surface 

od a millstone can be broken or » a8 set 

241,480. Execrric Lamps, William B. Sawyer and 
Robert Street, New York, N.Y., assignors to Bastern 
Blectric Manufacturing Company, Middletown 
Conn.— Filed December 2nd, 1880. 

Claim. -(1) An incandescent electric lamp provided 
with two or more carbons, in combination with a bath 
of hydro-carbon and connections as described, with a 
source of electric energy, whereby one carbon may be 
heated and renewed in the bath while the other is 


[ 241.430 


being burned. (2) In an incandescent eloctric lamp, 
one or more carbon conductors and connections with a 
source of electric energy, in combination with an open 
bath of liquid hydro-carbon, whereby said carbon or 
carbons may be burned in open air and renewed when 
desired without removal from the lamp, substantially 
as set forth. (3) In an electric lamp, the combination 
of a wheel or disc, provided with a series of carbons, 
and connections with a source of electric enérgy, as 
described, said wheel or disc being adapted to be 
rotated, whereby pairs of — carbons may be 
brought into the electric circuit my Be my and one 
carbon renewed in the hydro-carbon while the other 
is being burned, substantially as set forth. 
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